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e Uik (SOP) IR fRam arm ¥

AFE TAFA URRAT (SOP) BT A IOT fATT0r A Hewa HfHIansi
an Aent & FErara 3§ wrag seReiEt & RRkeast qw
AR F X & AN UereT I F 35T & Rt I ¥ SEA I
TEea FIAeT & ded &R o @ ot geded Ren-fady g et #
oy AR B Sita S g e @ g Rear T ¥
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2.0 TISATCHS TG : STel FHYA FaAHRT A o1 o7 et
TISATCHD WA [AF=ad & :-

IR T (FHEAG)
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TG St R Y T e TUiHY TEt T TER U Fr0 G PR Fue
v
Ty v aiieon JEa o Preeaor (R o) o1 forgron (g forderor e
ESUIGR | 399, Te wa R siE, geAn
Ty T wiiam wieT-1 || o P R ey | (o TP @1 Fdam g ww
" e g wHEe, Aifosr freaon wrEw, Moo
wrduras sficdar T fia _»| T PO @g P o o
| MumsewE: ||, Ton Pt (R o Frew TS, GIRRTY
wriure yfirar
wriurrr A wrfuTers Jfidar | T e @ ferdeor g s
ity & wikam wiEa-3 [»{ 701 Py (Rien goe) Poreon wwE, WAEIR
: FrguTes Jfia
FriurEE firar
wrurer afirar Rrepror (R | T i (@ e o o
oo Py (R o) Lol T e ‘(Rmim AR g gl
wwHEw, R g
Friga® iftean
. rdure® sifidar oy (g Pra=vr vd o
Frfurers Jfiar ¥ o e R e | [ mﬁmmuﬂsa.m
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3.bmﬁmm:maﬁﬁmﬁrm$l.& Code,
LR.C. Code 3caifg &1 wAYr fpar arar & =g aRfe-1 W gaea
o arm &)

4.0 I TENRNST : Fd OGS YW & 99T 9 AEEvT @ oS
AERoT aur 8w goa @ wafda el s & o7 A & Ftg
& Ior fATET gaAeRrest qur WY ud qReTer gesd, @it
e et 3 frar Smar ) 29 waenenemsi F Rt e &
g & RAeTaa cgaEr ¥-

41 &g IOT TAGAYT GAPIMET : S HEGa AR AT FA 15 e
& IO TAATOT GRPRIET IR R g & ugeenenat A qal

e & WAt & g daal dr A & ggear ©N, @ Feadd
e

410 @ 98T & T F AT FEE9 &G 9&S g GIFOr 9 S
faeator AEa AP F FRET T UH-US TR AW T 6
3T JERRTen T & S Feead ¥ -

(i) o1 AT (a1g TAIA0T v S fAEEOn) uASH, MU
(i) IoT AT (91g A0 vd S fARROT) esd, ASTERIYY
(iii) IOT FEAOT (MG NI O A TAEE) G, FATAGR
(iv) 9o1 fagaor (ae Ao v S Ao wisd, I
(v) 90T 0T (18 =0T Ud oI fAEon) s, FRER
(vi) o1 AIFOT (a8 fATE0r v S fAEERn) uHASH, uer

I TRt 3 Tl At @ R Rea @ w&a F FE @

BZa g T A d g & FE R SRem s &R

vt # Aeifea ita #r girar sueey ¥ - |
(i) Test for Soil : Compaction Test, Atterberg Limit, Optimum

Moisture Content and Maximum dry density test
(ii) Test for Cement : Sp. Gravity Test, Soundness Test, Initial

Setting Time, Final Setting Time, Compressive Strength of Cement

(iii) Test for Sand : Sieve Analysis, Sp. Gravity Test
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(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xii)

Test for Coarse Aggregate : Sieve Analysis, Abrasion Test, Sp.

Gravity Test, Agg. Impact Test, Water absorbtion, Flakiness Index and
Elongation Index.

Test for Concrete : Compressive Strength, Slump Test on Site
Test for Brick : Physical Appearance, Dimension, Compressive
Strength, Water Absorption Test

Test for G.S.B. : Sieve Analysis, Compaction Test, Optimum
Moisture Content and Maximum dry density test, Impact Value
Test, Atterberg Limit

Test for W.M.M. : Sieve Analysis, Compaction Test, Optimum
Moisture Content and Maximum dry density test, Abrasion Test,
Impact Value Test, Atterberg Limit

Test for E.C. Bag : Physical Test (Size, Mass/area), Trapezoidal
Tear Test, Wide Width Tensile Strength, Elongation Test (Both
Direction), Seam Strength Test

Test for Geo Bag & Mega Geobag : Physical Test (Size,
Mass/area), Thickness Test, Wide Width Tensile Strength,

Elongation Test {Both Direction), Static Puncture Test, Trapezoidal
Tear Test .

Test for Nylon Crate : Dimension, Mass, Mesh Size, Number of
Plies

Test for P. P. Rope Gabion : Dimension, Mass, Mesh Size,
Number of Plies

fgfda @ &« & J@t & ST My v oleor weEd, @le
yafeua garerer # fFar smeem)

412 g udw & Tt & o BgAor &g v ROR g9 #=1
HRI & FRAT T TH-UF TIAPRMAT IAT FA 9 HEG
mmm%mm%:-

(i) o1 ATFOT (s o) Afawlr
(i) I[o1 fAg=oT (At goie) axsien
(ifi) IO ford=or (Riarg goiet) aexan
(iv) o1 oAy (R ¥aie) Ameraqy
(v) o1 fagRer (s gare) feredis
(vi) o1 fAdFor (ﬁﬂ'lé.ﬁa?f) nar
(vii) o1 =T (g goi) fRae
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(viii) o7 fAdEer (Ror$ goa) emare
(ix) o1 Ay (s gaea) 3&d

3 gAeRIanHl # Tl Mot § FFEET o de S, T d,
Rigfie U4 T F e B SlEd 3T G AFE B ST F p
Rrar Smdem 3 &N wEnerenst #& @ewifea Stw S gl
3UCEY ¥ :-
(i) Test for Soil : Compaction Test, Atterberg Limit, Optimum
Moisture Content and Maximum dry density test
(ii) Test for Cement : Sp. Gravity Test, Soundness Test, Initial

Setting Time, Final Setting Time, Compressive Strength of Cement
(iii) Test for Sand : Sieve Analysis, Sp. Gravity Test
(iv) Test for Coarse Aggregate : Sieve Analysis, Abrasion Test, Sp.

Gravity Test, Agg. Impact Test, Water absorbtion, Flakiness Index,
Elongation Index

(v) Test for Concrete : Compressive Strength, Slump Test on Site
(vi) Test for Brick : Physical Appearance, Dimension, Compressive
Strength, Water Absorption Test
(vii) Test for G.S.B. : Sieve Analysis, Compaction Test, Abrasion Test,
Optimum Moisture Content and Maximum dry density test, Impact
Value Test, Atterberg Limit
(viii) Test for W.M.M. : Sieve Analysis, Compaction Test, Optimum
Moisture Content and Maximum dry density test, Abrasion Test,

Impact Value Test Impact Test, Aiterberg limit
$o e Jor, AT ¥v1, R vd Fa & aoEl A Jiw Ny wE
ufieTor weisd, weild IaRa waemer #d fs oo
4.2 MU Td YRIEOT UAS, Galel HIRYA TR

My v g & wolld afua $o T gHSel F AT aa
yaeTTen TR & S fRewaa ¥ -

1. e St TeRmer
2. fach Sfa grerRmen
3. B twwerda Sitg yRETRTer
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gl gaRRNen3t & aig AT vd S fAEERer uey aur A e
e H1 G A A W g Sedr g &9 qor GEor
AT F 3y A& &, A Fa & FA A et @y & @l
Aol & YozA S gur R g RERa Jfa @ F o 39
AR A feRar Smoem)
4.2.1 Ugrd S yEERmen # feifea g gl oy ¥ -
(i) Test for Cement : Sp. Gravity Test, Soundness Test, Initial
- Setting Time, Final Setting Time, Compressive Strength of Cement

(ii) Test for Sand : Sieve Analysis, Sp. Gravity Test

(iili) Test for Coarse Aggregate : Sieve Analysis, Abrasion Test, Sp.

Gravity Test, Agg. Impact Test; Water Absorbtion, Flakiness Index,
Elongation index

(iv) Test for Concrete : Compressive .Strength, Slump Test on Site,

Chemical Test of Calcium Content in Concrete, Rebound Hammer
test, Ultrasonic Pulse Velocity test

(v) Test for Brick : Physical Appearance, Dimension, Compressive
Strength, Water Absorption Test
(vi) Test for G.S.B. : Sieve Analysis, Impact Value Test,
(vii) Test for W.M.M. : Sieve Analysis, Abrasion Test, Impact Value
Test Impact Test,
(viii) Test for Bitumen : Bitumen Content of Mix, Ductility Test,
Viscosity Test, Flash Point & Fire point Test, Penetration Test
(ix) Test for Steel : Tensile Strength Test

4.2.2 Frcé Sita wEeRmer 3 Reditea sita & g sy ¥ -

(i) Test for Soil : Compaction Test, Atterberg Limit, Optimum
Moisture Content and Maximum dry density test, Soil
Classification, California bearing ratio test, Direct Shear test,
Triaxial Shear test, Consolidation test.

(ii) Test for G.S.B. : Compaction Test, Optimum Moisture Content
and Maximum dry density test, Atterberg limit

(iii) Test for W.M.M. : Compaction Test, Optimum Moisture Content
and Maximum dry density test, Atterberg limit.
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4.2.3 OO TFETISa ST wARRnen F fAeifea siw & glawr sueey §

(i)

(ii)

(iii)

(iv)

Test for E.C. Bag : Physical Test (Size, Mass/area), Trapezoidal
Tear Test, Wide Width Tensile Strength Elongation Test (Both

Direction), Seam Strength Test, U-V Resistance Test, Ash Content
Test

Test for Geo Bag & Mega Geobag : Physical Test (Size,
Mass/area), Thickness Test, Wide Width Tensile Strength,
Elongation Test (Both Direction), Static Puncture Test,
Trapezoidal Tear Test, U-V Resistance Test

Test for Nylon Crate : Dimension, Mass, Mesh Size, Number of
Plies

Test for P. P. Rope Gabion : Dimension, Mass, Mesh Size,
Number of Plies
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TERAR & ded F URH S & qd Gaf9q H@dgd @ T
UARTRITEAT AR FEMW 0 F0d W FFI-FAT W HA & Ioraa
¥ I W FE Ul FURG FE AT GHG W AT o7 AT
UHSTT JAT MY TG AT UHSH, Wil gRT TS wAeRnen # g
1 uf @ Adeor fFar e e F U eEues TG ar @t
ZIRca 2on &5 g2e O AuT & q@ 3 @caiid B 6 #@aga
gRT HRIEA TR R & &2 & va sriRa &1

4.4 I Sia foaes g sugor/ Sifg & gawr Ruelg g@ermer a0
A I[oT fAIAOT yhTen e Y vd yiRT uHsd, Wil Aty
TS 3Geley A8 & A ST AAS TEAH TAT CIPET, CWPRS,
ufala derfOr e I 11T, NIT T3 & SEEr S| 30 UFR
% oifg &q AN WIEOT UF ST 1 R B gaar =G & aEd
HAGAT G FA ¥ FA 24 O Q@ FHAA P GHST & FEUTAE
AFIT & ATIA [ FIeH B & M JUT FAHFAT HIT P AAT AR
suiedfa AR 3w FEaR uE BRI, Wed 99 guer & amEeg
i o suftud A @ €, a9 oY T o AT vd AT FEwRed
o S| 0 Sifaed & vg SAE 1% Y IdeT sediEd e
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45 3 HARE WY vd gREIoT s, @Il IaRYd fed @fe

TIEIRET #  Soil Permeability Test, Static Cone Penetration Test,
Consolidation Test, Plate Load Test, Standard Penetration Test & e
& ST E

5.0 IOTTT AT UG FAIHAT FIATOT P ufthar : A FIROT H ufeear, AT

5.1

& HEAT TG SHHT INMFA G RN & A FATOT & 9] IS Code
& ARa uauEt & aed & I SEe BEgd seaw oRfE-n #F
BFr T R AuE W WU A F Hewa Rt v wdegw/
e yfafafy v sufdafa & far SR a9 SR &g WaeE @
FE & RN FRAUEE FHTT g 24 € @ gIar R@w Fwem,
Weq I a1 A & 0 FIGH IURYS & @ a9 i FF &
Qe F F Food T H suffy F w0 e Sdom seraar
150 B o B v | - T 3 S = W o1 S (- S 1) o
1/UrotHo WY /fAfau/879/2012-198 i 14.03.2016 (IRFAT-VII(A) T
Hored) gRT T Renfagat & dfda wa gu fAeeaa uftear @
& e E .-

&N S Sodhr gRwr & T RAdEeT wARRIer IAT AuT fAdEoT
(are foAoT U9 S fARERon) wHEal/aor AT (R geie) vase
# ITHEY ¥~ TH TSR F F &g AHA N HASOT TAcA/MeH @
T o1 AdFor (a1 Q3901 vd Fa fAemRon) gHsd /o o
(g goiel) Weisd g1 & & Hoed ARGai vd d@dgwh/dded
ufafaf r sufeuia & frar sroom| gafeq AT @ 39% TR F
T WerEe P U FHEAT AHT o1 fAgAor yasd F arr smden
wd St & fafy Auita & aa d T7 24 9 @@ g Rear smem
qHAT B g HAgH/HAgH wiafafy & sufdufa & e gaenerear #
fr aem 2% @@ gieg Y & W o1 396 wRRf® suftua
& wa &, q@ o Iz Jfg weulRa Rear SR aur W Sawd &
feg Tded & P o HIAEA IENFR goml AT F IWRed S
yfddeer 8 Iur AT weise & FHUeE ARG F TR ¥ @6fla
Y gzl B SuAST HU I Fwam|
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5.2 9z fA470T vd S ARROr awr g goa aT i g St
& Ste forehr glawr a9 qor fAdEer wARIer @R Aur Ak
@z fdEor vd S featon) yeEsal/Aor g (R goe) gesat
# AN TG §:- 3T TFR F AT T AAAT B GIEOT TA/TEH &
MY Td URET GHESH, T G B H Hea HRIAt wd
Hagwh/aded it & sufeufa & fFar Stoom d@afea aat &
3% FRR & Y WA€e HIT O MY 0F gfeior gssd, @atd &
AT JAWTRITEr 3 i ¥ S S a9 Sy g ol fuiia
®H W HH 24 HC I FRa T ddwm Fa B odtg qd1d s
Hagw ufafafy & sufeafa & wwafda My vd afderor gwza , @l
&g yamwmer & frar Sem 3t qf gfa AfY & ddes o 3as
fafafy suftus a& @ €, a9 it 3 S gFniea e SRem ar
W Saea F favg TdeE 1 P o 3Rdea e gRm dta
F IUT-a g ufadea FAfd T UHSH B ST HU fear )

5.3 9% fAIA0T U4 S TARIROT qur g gord uard & ol At i
& S Swdr glawr ad Ior @EEer gAeRrer Jar T AEE
(a5 BT wE S Aeon) vt/ e (R gea) wsal
# 3y A ¥ W TR RO I AMGT F FEiwer gfrarda
acpfod 0 & Feiaa & o7 Adsor gaererer i Sie a8 & o
WY - 30 UPR F AT & AHA P GITOT FAA/INGH A wHEIAT
7o R (A PEEOT @ S R wsd /e e (R
god) wHzd g FF #A gowa dHEant wd wdew/Hdes ufafaty
& sufRfad F A F I 398 TR A Al B FEARN & FA
FRAUTAE ATHIAT A AT FT JA FFS g H AW FuiRa FA
TU SHR Ul HA W A 24 G qF @ wEaT w1 § Jwm 5=
it 1 ST Fdew/aded aflAly & sufRufa F e S | A
@ g fafy & Fded o 395 RPN sy sl da €, a@ A
Tg difa gFEmied fFaT SIRAT dw W Sawd & RvE W5 & B
i A FENER AP S F SWed Sond Jatdd & IO
FUTedR HRIAA R T HA UHSal P Iqaey U feqn S|
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5.4 916 AT vd o fARORor aur fEuid geea ueE A walr Joenat ¥
wafaa Yoza Jg - ae PEAT vd S RERer g s g e
& Tl AFAHt ¥ FEfg YWEA T (FAdA 15 ufded) g g
uieror yHEd, wWold gRT fRAr Swem 250 &3 Y ¥ ANE
THIRE TR 1 Fecaqul eegifers Eaart aar e, A, HH-god
R e & RS H MY vd uReToT gFsd, @ItE g1 Sgadd 25
ufaed EA S B wEg & s 3w YEd S & deE @
TIAEYT MY T gRNeToT uHSA, @Il gRT AT Seem| Ay ud giRdvetor
GHEH, T F TR ¥ R aa are A S i A & Hr
af Tpor AT yHEel gR1 St RFY T wEr & aeta fRm smoem
EIRE ¥ o TR W & GEEd grRT AT SreT| AIE @
TIEOT TUA/MEHA A & dA daoad ARAIH 0F  TAeFH/FIGH
o fr sufafa d B Smoom a9al @ 3a@% TR & iy
e A T MY ud gRIeTer gasd, @eild & Fafd gaenener #
O A A TF 24 °9¢ 7 GH FFfAd o & el | 5T At B
Tew / Gags ufafafy & sufeufa & g fear aden | ot @
ghoa [_fY & Tes o 396 Al suRa adi aa &, ag o =w
HFYAEA AP Q9 | ST &F SWed ATahd FeTId Py THAse
& FHUeS FfRTar v Wit TRfoua srfer # &Y el |

5.5 fawmr gRr R S - R g FA-wwa W fRRa atw oy
TG g uHSE, Tt gRT fRAT SIOem| 36 USR & St & A%l
B {YEOT MY vd UG UHSA, Wt g R Smwem Al &
TTeOT TJI/MeH A dF A Hevd HAPIat wd  Wdew/E9eH
gfafafa & sufRyfa F fear smoam aoEt & 9% gEaER Ay
diere P §U MY wd ufeor gosd, Wold & Haa waerener #
Sitg ¥g o AN W 3we S Hr [ Pt s g e
HUell A W SHA 24 G qd AN RIS A & 0N | FA AHAT Py
TaeH ¢ Wdew wlalafy i sufeufa & Sfg fear SR | AR @@
e A # e ar a5 v suftyg Al R €, J@ o 7@
kD pre s cop ik il
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5.6 33AcEl g fod I FAFAT H JT:- e g o I Al &
ST My Td gfIeTT UHTd , Wil gRT FRAT IRAOT | 39 WHR &
Fie ¥ AT B TACOT 33AEN HAA 7 paA S | AFAT B
FIEOT AT / Mt § S A Fowd AHRTat g dded /wdew
ufafafe & sufefa & fhan aRem | JaEt &1 335 gEaiek & 9y
Hrelde, Y §U MY U9 gRieTor geiEe @oiler & weEfda waerener
Sira ¥ AT SRET 1 MY T gikeTor gesd Teite gRr $a@d ST &
Ay fAuiRa o g0 sl q@ar &7 - ¥ - 7 24 " @@ @l
FFETAT B & AWM | I A P IZACEA TSHARY JAT HIEH
/8eH yfafafa & sufeufa & S fFar s 1 3l @ gfka @A
® Hdgh A1 3¢ afAfAf T IzAcET wEfey sufdvd & o ¥
da o ¥ Jfa FFulka fFr SR awr W Siaed F {Aeg B
e e 2o |

5.7 qg faAor v S fAeer gwr A gaa usT fr wwodrede
TRAIA & dod Y I T Tl S - a A v ad
fEator g ag god ualT 1 tHedlodle TaRRART & AHA A
Uil 9EYd ¥ dR-IR Y S e Stg THediodle TR
TS TdeF ERI FIT W TG wIeRnar # & F gl
AFFFIAHT g T Snuen gur saw FHERE ush suRa fRar seem)
3 YIRS # AAF SYROT TYMAT 9 | A SuTo o 7619
- HAG W Calibration FOS H INIAFAT N &, ZAdT Calibration
AGF FEOAAT § AT T | FHI-EAHRT W AN o7 AT
UHSH & HEAUD ATNIAT JAT AT Td YR UsH & HIUTAD
BT g WEE F I/ I W A e & St @
Pufa aur wuia oot & @Adeor fear smoem 0 weTemem A
AU 3T & Calibration F Fa FAT - T W AT a0
faAoT uFsd qur MY vd Ui yHsd, @WAld & Uit grr
g e |

5.8 9 garae fasmer et fafdesr dieemait & ww den, agfaaEE,
A T RN Fedwor, waa fAAer i FRt Fougs e,

¥ UTH GAT-OF & MUR W FE F oard 7t grr giafRa fear

¥
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ST | O AT @ AR U BT AGD F IFGAR Embossing
/ Stamping 3TGIE BT |
5.9 @l fAGF9T T4 S fAeaor aur R goa uad iaed srifeaa

At F wiFAAT FEF amar ;oo ST - FTI A
g Hr sme

5.9.1 A} F1 FAHOr - e F ugF FEUA (Fed) H qUIgEr 3T9% [ATH

FFA A WH YAO-UA F YR W FE & GH ARG R
glafa frar SRem & wEfat W BHEar FEuAr @ wee &
HIGR Embossing / Stamping HTaRIS M | @A & WY I/
3T 3q9d A A TJW gdcd @ ST TUT W A F OAHN
HFga g v Srem sl A ST My vd gfderor geEsq,
g g7 YT W ¥ARa gdeener # fear arem

5.9.2 JAYfT UET WA - U A& F ugE Uy i IorEEn, wE F

5.9.3

AT FFoh & oW UAT-UT $ YR W HE & sy afRgansit
T TIAR fhar Srem v it  w @Aaar sEwe & J9d F
HIARX Embossing / Stamping 3TEIF M | WY & Uy & A
TT oE A ST Wd W A & g JIREar grr Rear S |
sah X g v ud ufeior usisw, weld g1 e W
T gaEneer # fRar Se |

R UPR ¥ TAT T A @ ARET AW I F ga@ B
Stw:- R upfd & Jagfd oy aéa & et @ IS awr s
B @ WEA T ATHAA FH Feegqur w1 07 R @ F oo
AT FEE FOgER uia PR & Ffe & far @A
ZEAS & & g yaRner Tftd &a f Saaee TAed i
el Fr Y & FEfa 3R Fdew g TR gwiennen # S
AT HE T & s A S g v uleor geEd, et
ERT FRFYA X TARE  GARTITEAT/ 843 /3uaon & fear Smaeml
30 yAerer A TfUd 3USl # Calibration #AGdE AEAIT A
AT SR |
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5.9.4 FIX, U, THERBR Hr Jiw:- A crddsl & IqER Buid
faRfE, I ag Hagg aoR & TG 7T 71 &, A ARG FFEOA

R U YA UF F UR W A FR, Weg IR A g
fadw & forw fafkre aew & & O s Jitg TIEE aiAATY Certified

third party 7 3ufATT & ST & uFwdr 7 /I R [AAr FFuAY &

S gawRmer & gFned &, A & weor-u3 wE R s

6.0 0T AU UiE W FEAsd @ WWOT ;- I FEd REnT & ae
faaor g Fa AR qur AR goa uad dadd eeifead
Aot # T AgEr fr ufr B gurdr A F T A/ IOT
e ke @& fAewr e oSm W &1 3@ Oukd @
https://wsims.fmiscwrdbihar.gov.in & HCIH ® access RpaAT ST
HFdl ¥ FETAA T AFA TIE F AW Aaed O90r ad g

' gaamw 39 ucd W wEla ®@ef A9 § aeeada § gFardd
el 3§ diEd & ARIA A I GIAH B UE N FHA vd
AR HAR FIATs AT & 1 THfl 3§ U & FCTH §
AT gRT A FHHG yarad fohar s wehom)

7.0 Jirg v - I AT vd o FEEer a R goa vaw ¥
N WA TIPd ASA/FT ¥ Hafa veRemen fFwnia @ &
IR @ & TPd Uahad, work programme 3R TeaRRART
BRI Fafa &0 0T 0T gHse aur My vd ufderor uHEsy,
gt @ $-Ad F g 3UAY FEN U 3 SFARASA B FTS P
A T FOAN| Y & FE F HA-He AS F IRH 2 o
I HY-HAT W H@GRIT 901 TAG01 qaEel P quony /Al /3-
AT W HIF &N Fafa o1 fAGT0r gdse o 39 TR & work
programmeﬁiwmmﬁmmiﬂmiﬁw
WE B TUT THT FAI W IO ST & A DT FATOT B
FE TUA A ST ¥ A B HIG FEiAd 0T FAGI0T YHSA F g
Tafd 1S, Code & WU & IR[EY Hafda H WHSH F Feld
HHTH T IR FW F TR F JHIA 07 I A1 Iad giafard
& gAsT R JEem| I[or fREE0r & FuTed ARG H e

o
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3UCEY P Al H o1 @ HEf O qeEadr W s &9 8
o1 @ S @1 FE A Ferd FRUEE JRITT F TR/ A 9w
Sirahe I FIedw/Fdeh Ulalaf ® Uy U I FEem
I IMARYBATIAR debrer IVATT GuURTcHa wrars gRfla & an
qF| A A T HF H qorear A F A#AE 3T B QU S
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gRRYE-I

Ul Sl & 3T fhd S arel faffet #AleAeh (1.S. Code, LR.C. Code, etc.)

Code

IS: 383-2016

IS: 456-2000

IS: 460-2020

IS: 516-1959

IS: 1199-2018

IS: 1201 t01220-1978

IS: 1498-1970

IS: 1786-2008

IS: 1838 -1983
IS: 1888-1982
IS 1904-1978

IS: 2116-1980
IS: 2131-1981

IS: 2386-1963

IS: 2430- 1986
IS: 2720 (Part 1 to 41)

IS: 2911(Part 1 to 4)

IS: 3597-1998

IS: 3764-1992

IS: 4031 ( Part 1 to 15)
1S:4332(Part 1 to 10)

IS: 5317-2002

IS: 5454 - 2024

Description

Coarse and fine aggregate for concrete- Specification.
Code of practice for plain and reinforcement concrete
Specification for Test sieves

Methods of test for strength of concrete

Methods of sampling and analysis of concrete ((Part 1 -7)
Methods for testing tar and bituminous materials
Classification and identification of soils for general
engineering purposes

High strength deformed steel bars and wires for concrete
reinforcement

Preformed filler for expansion joint in concrete pavement
and structures

Method of load tests on soils

Code of practice for structural safety of building (Shallow
foundation)

Sand for masonry mortars

Method of standard penetration test for soils

Method of test for aggregates for concrete (Part 1 to Part
8)

Method of sampling of aggregates for concrete

Method of tests for Soils.

Code of practice for design and construction of Pile
foundation

Methods of tests for concrete pipes

Code of safety for excavation work

Methods of physical test of Hydraulic cement.

Method of test for stabilized soil.

Specification for Pitch mastic for bridge decking and
roads

Methods of sampling of Burnt clay bricks and burnt clay
21



Code

IS: 5640-1970

IS: 6925-1973

IS: 6403-1981
IS: 269- 2015
1S: 9103-1999
IS: 10262-2019

IS: 11652 - 2017

IS: SP: 23-1982

IS: SP: 36(Part 1)-1987
IS: SP: 36(Part 11)-1988
IRC: 109-1997

IRC: SP: 11-1998
IRCSP:112-2017

IS: 16653 — 2017

IS: 516- Part 5/Sec- 4

IS: 516- Part 5/Sec- 1

IS: 4968- Part- 3 -1976

Description

tiles.

Method for determining the aggregate impact value of
soft coarse aggregate

Methods of test for determining of water soluble
chlorides in concrete admixtures

Determination of Bearing capacity of shallow foundation.
Specification of Ordinary Portland Cement.

Admixtures of concrete

Guidelines for concrete mix designs

Textile- Woven sacks for packing cement — HDPE/PP-
Specification

Hand book on concrete mixes (Based on Indian
standards)

Methods of testing for soils (Compendium)

Methods of testing for soils (Compendium) field testing
Guidelines for Wet Mix Macadam

Hand book of quality control for construction of roads
and runways

Manual for Quality Control in Road & Bridge works.
Geosynthetics- Needle punched nonwoven Geo bags for

coastal and waterways, protection- specification
Non-Destructive Testing of Concrete Section 4 Rebound
Hammer Test

Non-destructive Testing of Concrete Section 1 Ultrasonic
Pulse Velocity Testing

Method for subsurface sounding for soils- Static cone
penetration test
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1. TEST FOR SOIL

11

Refer Code

Procedure

DETERMINATION OF LIQUID LIMIT

IS2720—Part 5

About 120 g of the soil sample passing 425-micron IS Sieve shall
be mixed thoroughly with distilled water to form a uniform
paste.

A portion of the paste shall be placed in the cup above the spot
where the cup rests on the base, squeezed down and spread
into position (Refer Fig-1 of IS 2720 — Part 5: 1985) and at the
same time trimmed to a depth of 1 cm at the point of maximum
thickness.

A groove is cut in the soil placed in the cup, using the grooving
tool (Type A, B or C) in order to give a clear groove.

The cup shall be fitted and dropped by turning the crank at the
rate of two revolutions per second until the two halves of the
soil cake come in contact with bottom of the groove along a
distance of about 12 mm.

The number of drops (or blows) required to cause the groove
close for the length of 12 mm shall be recorded.

About 10g of soil near the closed groove is taken to determine
its water content.

By altering the water content of the soil and repeating the
operations above for at least three more additional trails,
water content is obtained.

The specimens shall be of such consistency that the number of
drops required to close the groove shall be not less than 15 or
more than 35.

The test should proceed from the drier to the wetter condition
of the soil.

‘A flow curve’ shall be plotted on semi-logarithmic graph
representing water content on the arithmetical scale and the
number of drops (or blows) on the logarithmic scale. The flow
curve is a straight line drawn as nearly as possible through the
four or more plotted points. The moisture content
corresponding to 25 drops as read from the curve shall be
rounded off to the nearest whole number and reported as the
liquid limit of the soil.
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1.2

Refer Code

Procedure

13

1.3.1

Refer Code

Procedure

DETERMINATION OF PLASTIC LIMIT

IS2720 - Part 5

About 20 g of the soil sample passing 425-micron IS Sieve shall
be mixed thoroughly with distilled water till the soil mass
becomes plastic enough to be easily moulded with fingers.

A ball shall be formed with about 8 g of this plastic soil mass
and rolled between the fingers and the glass plate with just
sufficient pressure to roll the mass into a thread of uniform
diameter throughout its length.

The rolling shall be done till the threads are of 3 mm diameter.
The soil shall then be kneaded together to a uniform mass and
rolled again. This process of alternate rolling and kneading shall
be continued until the thread crumbles under the pressure
required for rolling and the soil can no longer be rolled into a
thread.

Some of the crumbled portion of thread is kept for water
content determination.

The test is repeated at least twice with fresh samples.

The average of the three values of results calculated to the
nearest whole number shall be reported as the plastic limit of
the soil.

DETERMINATION OF OMC & MDD

DETERMINATION OF OMC & MDD USING LIGHT COMPACTION

IS 2720 — Part 7

A representative portion of air-dried soil material and large
enough to provide about 6 kg of material passing through 20-
mm IS sieve (for soils not susceptible to crushing during
compaction), or about 15 kg of material passing a 20-mm IS
sieve (for soil susceptible to crushing during compaction), shall
be taken. This portion shall be sieved on a 20-mm IS sieve and
the coarse fraction rejected after its proportion of the total
sample has been recorded.

Soil not Susceptible to Crushing during Compaction (Refer
Note 1 of IS 2720 — Part 7) — A 5 kg sample of air-dried soil
passing the 20 mm IS test sieve shall be taken. The sample shall
be mixed thoroughly with a suitable amount of water
depending on the soil type.

The mould, with base plate attached, shall be weighed to the
nearest 1 g. The mould shall be placed on a solid base, such as
a concrete floor or plinth and the moist soil shall be compacted
into the mould, with the extension attached, in three layers or
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1.3.2

Refer Code

Procedure

approximately equal mass, each layer being given 25 blows
from the 2.6 kg rammer dropped from a height of 310 mm
above the soil.

The blows shall be distributed uniformly over the surface of
each layer. The amount of soil used shall be sufficient to fill the
mould, leaving not more than about 6 mm to be struck off
when the extension is removed.

The extension shall be removed and the compacted soil shall
be levelled off carefully to the top of the mould by means of
the straight edge. The mould and soil shall then be weighed to
1g.

The compacted soil specimen shall be removed from the mould
and placed on the mixing tray. The water content of a
representative sample of the specimen shall be determined as
in 1S: 2720 (Part 2)- 1973.

The remainder of the soil specimen shall be broken up, rubbed
through the 20-mm IS test sieve, and then mixed with the
remainder of the original sample.

Suitable increments of water shall be added successively and
mixed into the sample, and the above procedure shall be
repeated for each increment of water added.

The total number of determinations made shall be at least five,
and the range of moisture content should be such that the
optimum moisture content, at which the maximum dry density
occurs, is within that range.

Soil Susceptible to Crushing during Compaction

Five or more 2-5 kg samples or air-dried soil passing the 20-mm
IS test sieve, shall be taken. The samples shall each be mixed
thoroughly with different amounts of water to give a suitable
range of moisture contents. The range of moisture content, at
which the maximum dry density occurs is within that range.
Each sample shall be treated as in clause 5.1.2. of IS 2720
Part 7: 1985. Each compacted sample shall be treated as in
clause 5.1.3 of IS 2720 — Part 7: 1985.

DETERMINATION OF OMC & MDD USING HEAVY COMPACTION

IS2720—Part 8

— A representative portion of air-dried soil material and large
enough to provide about 6 kg of material passing a 19-mm IS
sieve (for soils not susceptible to crushing during
compaction), or about 15 kg of material passing a 19 mm IS
sieve (for soils susceptible to crushing during compaction),
shall be taken. This portion shall be sieved on a 19 mm IS
sieve and the coarse fraction rejected after its proportion of
the total sample has been recorded.
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Soil not Susceptible to Crushing during Compaction (Refer
Note 1 of IS 2720 — Part 8) — The soil should be considered
susceptible to crushing during compaction if the sample
contains granular material of a soft nature, such as soft lime
stone, sandstone, etc, which is reduced in size by the action
of the 4.9 kg rammer. compaction can be applied to all soils
if it is convenient to do so.

The mould, with base plate attached, shall be weighed to the
nearest 1 g. The mould shall be placed on a solid base, such
as a concrete floor or plinth and the moist soil shall be
compacted into the mould, with the extension attached, in
five layers or approximately equal mass, each layer being
given 25 blows from the 4.9 kg rammer dropped from a
height of 450 mm above the soil.

The blows shall be distributed uniformly over the surface of
each layer. The amount of soil used shall be sufficient to fill
the mould, leaving not more than about 6 mm to be struck
off when the extension is removed.

The extension shall be removed and the compacted soil shall
be levelled off carefully to the top of the mould by means of
the straight edge. The mould and soil shall then be weighed
nearest to 1g.

The compacted soil specimen shall be removed from the
mould and placed on the mixing tray. The water content of
a representative sample of the specimen shall be
determined al in IS: 2720 (Part 2)- 1973.

The remainder of the soil specimen shall be broken up,
rubbed through the 20-mm IS test sieve, and then mixed
with the remainder of the original sample.

Suitable increments of water shall be added successively
and mixed into the sample, and the above procedure shall
be repeated for each increment of water added.

The total number of determinations made shall be at least
five, and the moisture content should be such that the
optimum moisture content, at which the maximum dry
density occurs, is within that range.

Soil Susceptible to Crushing during Compaction

Five or more 25 kg samples or air-dried soil passing the 19-
mm IS test sieve, shall be taken. The samples shall each be
mixed thoroughly with different amounts of water to give a
suitable range of moisture contents. The range of moisture
content, at which the maximum dry density occurs is within
that range.

Each sample shall be treated as in clause 5.1.2. of IS 2720 —
Part 8. Each compacted sample shall be treated as in clause
5.1.3 of IS 2720 — Part 8.
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1.4
Refer Code
Method:

Compaction using Large Size Mould- For compacting soil
containing coarse material up to 37.5 mm size, the 2250 cm3
mould should be used. A sample weighing about 30 kg and
passing the 37.5 mm IS sieve is used for the test. Soil is
compacted in five layers, each layer being given 55 blows of
the 4.9-kg rammer.

Determination of CBR - For Soil
IS 2720 Part 16

The apparatus for test shall be used as per referred IS code.

The test may be performed on:

a) undisturbed specimens, and b) remoulded specimens
which may be compacted either statically or dynamically
(Refer clause 4.2 & 4.3 of IS 2720 Part 16).

Procedure:

Test for Swelling:

— A filter paper shall be placed over the specimen and
the adjustable stem and perforated plate shall be
placed on the compacted soil specimen in the mould.
Weights to produce a surcharge equal to the weight
of base material and pavement to the nearest 2.5 kg
shall be placed on the compact soil specimen. The
whole mould and weights shall be immersed in a
tank of water allowing free access of water to the top
and bottom of the specimen. The tripod for the
expansion measuring device shall be mounted on the
edge of the mould and the initial dial gauge reading
recorded. This set-up shall be kept undisturbed for
96 hours noting down the readings every day against
the time of reading. A constant water level shall be
maintained in the tank through-out the period.

— At the end of the soaking period, the change in dial
gauge shall be noted, the tripod removed and the
mould taken out of the water tank.

— The free water collected in the mould shall be
removed and the specimen allowed to drain
downwards for 15 minutes. Care shall be taken not
to disturb the surface of the specimen during the
removal of the water. The weights, the perforated
plate and the top filter paper shall be removed and
the mould with the soaked soil sample shall be
weighed and the mass recorded.
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NOTE - The swelling test may be omitted if it is unnecessary

and the penetration test may be carried out directly.

= Penetration Test:

The mould containing the specimen, with the base
plate in position but the top face exposed, shall be
placed on the lower plate of the testing machine.
Surcharge weights, sufficient to produce an intensity
of loading equal to the weight of the base material
and pavement shall be placed on the specimen. If the
specimen has been soaked previously, the surcharge
shall be equal to that used during the soaking period.
To prevent upheaval of soil into the hole of the
surcharge weights, 2.5 kg annular weight shall be
placed on the soil surface prior to seating the
penetration plunger after which the remain der of
the surcharge weights shall be placed. The plunger
shall be seated under a load of 4 kg so that full
contact is established between the surface of the
specimen and the plunger. The load and deformation
gauges shall then be set to zero (In other words, the
initial load applied to the plunger shall be considered
as zero when determining the load penetration
relation). Load shall be applied to the plunger into
the soil at the rate of 1.25 mm per minute. Reading
of the load shall be taken at penetrations of 0.5, 1.0,
1.5, 2.0, 2.5, 4.0, 5.0, 7.5, 10.0 and 12.5 mm (The
maximum load and penetration shall be recorded if
it occurs for a penetration of less than 12.5 mm). The
plunger shall be raised and the mould detached from
the loading equipment. About 20 to 50 g of soil shall
be collected from the top 30 mm layer of the
specimen and the water content shall be
determined. If the average water content of the
whole specimen is desired, water content sample
shall be taken from the entire depth of the specimen.
The undisturbed specimen for the test should be
carefully examined after the test is completed for the
presence of any oversize soil particles which are
likely to affect the results if they happen to be
located directly below the penetration plunger.
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Calculation:
Expansion Ratio: The expansion ratio based on tests
conducted shall be calculated as follows:

Expansion ratio = df}:ds x 100

where,

dr = final dial gauge reading in mm,

ds = initial dial gauge reading in mm, and

h=initial height of the specimen in mm.

The expansion ratio is used to qualitatively identify the
potential expansiveness of the soil.

Load Penetration Curve: The load penetration curve shall be
plotted. This curve is usually convex upwards although the
initial portion of the curve may be convex downwards due
to surface irregularities. A correction shall then be applied
by drawing a tangent to the point of greatest slope and then
transposing the axis of the load so that zero penetration is
taken as the point where the tangent cuts the axis of
penetration. The corrected load-penetration curve would
then consist of the tangent from the new origin to the point
of tangency on the re-sited curve and then the curve itself.
California Bearing Ratio: The CBR values are usually
calculated for penetrations of 2.5 and 5 mm. Corresponding
to the penetration value at which the CBR values is desired.

corrected load value shall be taken from the load
penetration curve and the CBR calculated as follows:

P

—L %100

Ps

where Pr=corrected unit (or total) test load corresponding
to the chosen penetration from the load penetration curve,
and Ps=unit (or total) standard load for the same depth of
penetration as for Pt taken from the table

Penetration Depth

Unit Standard Load

Total Standard Load

(mm) (Kg/cm?) (Kef)
25 70 1370
5.0 105 2055

Generally, the CBR value at 2.5 mm penetration will be
greater than that at 5 mm penetration and in such a case,
the former shall be taken as the CBR value for design
purposes, If the CBR value corresponding to a penetration of
5 mm exceeds that for 2.5 mm, the test shall be repeated, If
identical results follow, the CBR corresponding to 5 mm
penetration shall be taken for design.
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1.5
Refer Code
Procedure

Direct Shear Test

IS 2720 Part 13

Undrained Test

The shear box with the specimen, plain grid plate over the

base plate at the bottom of the specimen, and plain grid
plate at the top of the specimen should be fitted into
position in the load frame.

The loading pad should be placed on the top grid plate. The
water jacket should be provided so that the sample does not
get dried during the test.

The required normal stress should be applied and the rate
of longitudinal displacement/shear stress application so
adjusted that no drainage can occur in the sample during the
test.

The test may now be conducted by applying horizontal shear
load to failure or to 20 percent longitudinal displacement,
whichever occurs first. The shear load readings indicated by
the proving ring assembly and the corresponding
longitudinal displacements should be noted at regular
intervals.

If necessary, the vertical compression, if any, of the soil
specimen may be measured to serve as a check to ensure
that drainage has not taken place from the soil specimen.
At the end of the test, the specimen should be removed
from the box and the final moisture content measured. A
minimum of three (preferably four) tests shall be made on
separate specimens of the same density.

Consolidated Undrained Test

The apparatus should be assembled in a similar way except
that instead of the plain grid plates, perforated grid plates
and saturated porous stones should be used at the top and
bottom of the specimen.

The procedure is same except that after the application of
normal stress, the vertical compression of the soil with time
should be recorded.

The shear test should be conducted only after complete
consolidation has occurred under the particular normal
stress. The rate of shear should be such that water does not
drain from the specimen at the time of application of the
shear load.
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— At the end of the test, the specimen should be removed
from the box and the final moisture content measured. A
minimum of three (preferably four) tests should be made on
separated specimens of the same density at different
normal stresses.

C. Consolidated Drained Test

— The shear box with sample and perforated grid plates and
porous stones should be fitted into the load frame in a
similar way.

— After application of normal stress which is done in
increments, the sample should be allowed to consolidate.
When the consolidation has completely occurred, the shear
test should be done at such a slow rate that at least 95
percent pore pressure dissipation occurs during the test in
this calculated time factor (see Appendix A of referred IS
code).

— At the end of the test, the specimen should be removed
from the box and the final moisture content measured. A
minimum of three (preferably four) tests should be made on
separate specimens of the same density at different normal
stresses.

— The normal stresses to be selected for the test should
correspond to the field conditions and design requirements.

Calculations:

— From the calibration chart of the proving-ring, the loads
corresponding to the load dial readings obtained during the
test should be calculated. The loads so obtained divided by
the corrected cross-sectional area of the specimen gives the
shear stress in the sample. The corrected cross-sectional
area shall be calculated from the following equation:

Corrected Area = 4, (1 - g)

where
A, = initial area of the specimen in cm2, and
6 = displacement in cm.

— The longitudinal displacement at a particular load may be
either noted directly from the strain dial readings or
calculated as the product of the corresponding time reading
and the strain rate, allowing for the compression of the
proving-ring, where applicable. The stress longitudinal
displacement readings should be plotted and the maximum
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1.6

Refer Code
Method

stress and corresponding longitudinal displacement together
with the normal load applied during the test recorded.

The maximum shear stress and the corresponding
longitudinal displacement and applied normal stress should
be recorded for each test and the results should be presented
in the form of a graph in which the applied normal stress is
plotted as abcissa and the maximum shearing stress is plotted
as ordinate to the same scale. The angle which the resulting
straight line makes with the horizontal axis and the intercept
which the straight line makes with the vertical axis shall be
reported as the angle of shearing resistance and cohesion
intercept respectively.

In the case of the consolidated undrained and consolidated
drained tests, the load at which the specimen is consolidated
and the consolidation characteristics as determined during
the consolidation part of the test should also be reported.

Determination of Shear Strength Parameters of Soil from
Consolidated Undrained Triaxial Compression Test with
Measurement of Pore Water Pressure
IS 2720 Part 12
The apparatus shall be used in accordance with referred IS
codes.
Soil Samples for Test
=  Number of Samples - Normally a minimum of three
samples of the soil are required to be able to
determine the strength parameters. The three
samples are then tested under three different
effective confining stresses in the stress range of
interest for the investigation in hand.
= Type of Sample and Soil - The method described
herein is equally valid for disturbed or undisturbed
samples obtained by sampling from the field as well
as for samples prepared in the laboratory by
compaction, remoulding or any other process.
Cohesionless soil samples are unable to stand on
their own without lateral support. Samples of such
soil are formed directly on the pedestal at the base
of the triaxial cell.
= Pre-sample Handling Operations - Prior to handling
the soil for preparation of soil samples, the
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equipment should be commissioned and thoroughly

checked as described in clause 4 of IS: 2720 Part 12.

= Control Measurements - For control purposes, the

initial diameter, length and weight of the sample

shall be measured before setting it up for test; the

measurements shall be recorded. The water content

of the soil sample which may be ascertained by

determining the water content of the parent soil

from which the sample has been trimmed or shaped
should also be recorded in the proforma.

— Test procedure: The test shall be conducted as per the

detailed procedure given in referred IS code.

Determination of Strength  Parameters: Strength
Parameters can be determined in terms of Effective Stress /
Total Stress as per referred IS code.

2. TEST FOR CEMENT

2.1 Test for Ordinary Portland Cement
Refer Code IS 269
Procedure — The samples shall be taken within three weeks of the delivery

and all the tests shall be commenced within one week of
sampling. When it is not possible to test the samples within
one week, the samples shall be packed and stored in air-tight
containers and tested at the earliest but not later than 3
months since the receipt of samples for testing. The methods
and procedure of sampling shall be in accordance with IS 3535:
1986 (Reaffirmed 2004).

Table 2.1 (Physical Requirements for Ordinary Portland Cement)

Sl. Characteristic Requirement Ref. for
No. method
of test
1 2 3 4
OPC OPC OPC | OPC | OPC53s
33 43 43 s 53
(i) Fineness, m?/kg, 225 225 370 225 370 1S 4031
min (Part 2)
(ii) Soundness 10 10 5 10 5 IS 4031
By Le Chatelier (Part 3)
method
(iii) Setting time
Initial(min.) 30 | 30 | 60 | 30 | 60 154031
Final (min.) 600 | 600 | 600 | 600 | 600 | (Parts)
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(iv)

Compressive
strength (MPa)

(a)72+ 1h, Min. 16 23 23 27 27
(b) 168 +2h, Min. 22 33 375 | 37 37.5 IS 4031
(c) Min 33 43 43 53 53 (Part 6)
672+4h, | Max 48 58 - - -

Any other type of cement used in the project will be tested
according to the relevant IS code.

Cement may be rejected if it does not comply with any of the
requirements of this standard.

Cement remaining in bulk storage in local storage such as, in
the hands of a vendor for more than 3 months after
completion of tests, shall be retested before use and shall be
rejected if it fails to conform to any of the requirements of this
standard.

2.2 Standard Consistency of Cement
Refer Code IS 4031 Part-4
Procedures — Prepare a paste of weighed quantity of Cement with a

weighed quantity of Potable/ Distilled water.

The Paste must be prepared in the specified manner and filled
in to the Vicat mould within 3 to 5 minutes.

After completely filling the mould, smoothen the surface of
the paste, making it level with the top of the mould. The mould
may be slightly shaken to expel the air.

Lower the plunger gently to touch the surface of the test block,
and quickly release, allowing it to sink into the paste.

Take reading by noting the depth of penetration of the
plunger.

Prepare trial pastes with varying percentages of water and test
as described above.

That particular percentage of water which will permit the
plunger to penetrate to a point 5 to 7 mm from the bottom of
the Vicat mould is known as the percentage of water required
to produce cement of Standard Consistency.

2.3 Determination of Initial and Final Setting Time of Cement
Refer Code IS 4031 Part-5
Procedures — Prepare a neat cement paste by gauging the cement with 0.85

times the water required to give a paste of standard
consistency.
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24

Refer Code

Procedures

The paste shall be gauged in the specified manner and fill into
the Vicat mould.

Fill the mould completely and smooth off the surface of the
paste making it level with the top of the mould. The cement
block thus prepared in the mould is the test block.

Start a stop-watch at the instant when water is added to the
cement.

Lower the needle gently until it comes in contact with the
surface of the test block and quickly release, allowing it to
penetrate into the test block.

The period elapsing between the time when water is added to
the cement and the time at which the needle (specified for
initial setting time) fails to pierce the test block to a point 5.0
1 0.5 mm measured from the bottom of the mould shall be the
initial setting time.

Replace the needle (specified for initial setting time) of the
Vicat apparatus by the needle with an annular attachment.
The period elapsing between the time when water is added to
the cement and the time at which the needle makes an
impression on the surface of test block while the attachment
fails to do so shall be the final setting time.

Determination of Soundness of Cement
IS 4031 Part-3

Place the lightly oiled mould on a lightly oiled glass sheet and
fill it with cement paste formed by gauging cement with 0.78
times the water required to give. a paste of standard
consistency. The paste shall be gauged in the manner and
under the conditions prescribed in 1S:4031 (Part4)- 1988,
taking care to keep the edges of the mould gently together
while this operation is being performed. Cover the mould with
another piece of lightly oiled glass sheet, place a small weight
on this covering glass sheet and immediately submerge the
whole assembly in water at a temperature of 27 + 2°C and
keep there for 24 hours.

Measure the distance separating the indicator points to the
nearest 0.5 mm. Submerge the mould again in water at the
temperature prescribed above. Bring the water to boiling,
with the mould kept submerged, in 25 to 30 minutes, and keep
it boiling, for three hours. Remove the mould from the water,
allow it to cool and measure the distance between the
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25

Refer Code

Procedure

indicator points. The difference between these two
measurements indicates the expansion of the cement.
Calculate the mean of two values to the nearest 0.5 mm to
represent the expansion of cement.

Compressive Strength of Cement
IS 4031 Part 6

The samples of the cement shall be taken in accordance with
the requirements of 1S: 3535
The standard sand shall be used in the test.
The mould shall be of 70.6 mm size conforming to IS : 10080
The material for each cube shall be mixed separately and the
guantity of cement, standard sand and water shall be as
follows:

= Cement:200g

= Standard Sand : 600g

P .
=  Water: (Z+ 3), percent of combined mass of cement

and sand, where P is the per centage of water required

to produce a paste of standard consistency
Place on a nonporous plate, a mixture of cement and standard
sand, Mix it dry with a trowel for one minute and then with
water until the mixture is of uniform colour.
The time of mixing shall in any event be not less than 3 min
and should the time taken to obtain a uniform colour exceed
4 min, the mixture shall be rejected and the operation
repeated with a fresh quantity of cement, sand and water.
Immediately after mixing the mortar, place the mortar in the
cube mould. The mortar shall be prodded 20 times in about 8s
to ensure elimination of entrained air and honey combing.
Place the remaining quantity of mortar in the hopper of the
cube mould and prod again as specified for the first layer and
then compact the mortar by vibration.
The period of vibration shall be two minutes at the specified
speed of 12 000 + 400 vibration per minute.
Keep the filled moulds in moist closet or moist room for 24
hours after completion of vibration. At the end of that period,
remove them from the moulds and immediately submerge in
clean fresh water and keep there until taken out just prior to
breaking. The water in which the cubes are submerged shall
be renewed every 7 days and shall be maintained at a
temperature of 27 + 2°C. After they have been taken out and
until they are broken, the cubes shall not be allowed to
become dry.
Testing: Test three cubes for compressive strength for each
period of curing mentioned under the relevant specifications
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2.6
Refer Code
Procedures

for different hydraulic cements, the periods being reckoned
from the completion of vibration.
Calculation: The measured compressive strength of the cubes shall be
calculated by dividing the maximum load applied to the cubes during
the test by the cross-sectional area, calculated from the mean
dimensions of the section and shall be expressed to the nearest 0.5
N/mm?2.

Determination Of Specific gravity of Cement
IS 4031 Part-11

— Specific gravity (density) of cement shall be determined on the
material as received, unless otherwise specified. If the density
determination on a loss-free sample is required, the sample
shall first be ignited according to the test for loss on ignition.

— The flask shall be filled with Kerosene to a point on the stem

between the zero and the 1.0 ml mark. The inside of the flask
above the level of the liquid shall be dried, if necessary, after
pouring.
The flask shall be immersed in a constant temperature water
bath, maintained at about room temperature, for a sufficient
interval before making either of the readings so as to avoid
variations greater than 0.2°C in the temperature of the liquid
in the flask. All readings shall be checked until they are
constant to ensure that the contents of the flask have reached
the temperature of the water bath.

— The first reading shall be recorded after the flask has been
immersed in the water bath. A weighed quantity of cement
(about 64 g for Portland cement) shall then be introduced in
small amounts at the same temperature as the liquid. Care
shall be taken to avoid splashing and to see that the cement
does not adhere to the inside of the flask above the liquid. A
vibrating apparatus may be used to accelerate the
introduction of the cement into the flask and to prevent the
cement from sticking to the neck. After all the cement has
been introduced, the stopper shall be placed in the flask and
the flask rolled in an inclined position, or gently whirled in a
horizontal circle, so as to free the cement from air until no
further air bubbles rise to the surface of the liquid. If a proper
amount of cement has been added, the level of the liquid will
be in its final position at some point of the upper series of
graduations. The final reading shall be taken after the flask has
been immersed in the water bath.

— The difference between the first and the final readings
represents the volume of liquid displaced by the mass of
cement used in the test.
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Sampling
(IS 3535)

— The density shall be calculated as follows to the second place
of decimal: Density = Mass of cement in g /Displaced volume
; 3
incm

— Two tests shall be carried out and the average shall be
reported.

Sampling from Bulk Storage (Silos)

For the purpose of sampling, the quantity of cement in the
bulk storage shall be divided into a number of sub-lots (The
quantity of cement in each of the parts into which a lot is
divided for the purpose of sampling) depending upon the
weight of the lot, in accordance with Table given below.

Table—2.2
NUMBER OF SUB-LOTS INTO WHICH A LOT IS TO BE DIVIDED
Weight of the lot (Tonnes) No. of Sub-lot
Up to 100 2
101 to 200 3
201 to 300 4
301 to 500 5
501 to 1000 6
1001 to 2000 7

The gross sample (Sample as collected from a sub-lot, that is,
the quantity of cement obtained by aggregating together all
the increments from the same sub-lot) shall be taken from a
sub-lot by taking increments at regular intervals when the
cement is being charged into the bulk storage or is being
discharged from the bulk storage.

The number of increments shall be such that one increment
is obtained for every 10 tonnes of the cement or part thereof.
Each increment shall weigh at least 2 kg.

Sampling from Bags

For the purpose of sampling, the quantity of cement in the lot
shall be divided into a number of sub-lots, depending upon
the weight of the lot, in accordance with above Table.

Gross Sample: For drawing representative sample from a
sublot, at least 2 percent of the bags subject to a minimum of
five shall be sampled.

These bags shall be chosen at random from the sub-lot.
From each selected bag, approximately equal number of
increments shall be taken and weight of each increment shall
be not less than 2 kg.
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3. TEST FOR SAND

3.1

Refer Code

Procedure

Reduction of Gross Sample

Each gross sample shall be reduced separately. The material
collected in the gross sample shall be thoroughly mixed,
breaking the lumps and removing the foreign materials. It
shall then be passed through 850-micron IS sieve. The foreign
materials and hardened lumps that do not break on sieving
or brushing, shall be discarded.

The reduction of the sample by Coning and Quartering shall
be continued till 11 kg of the material required for the
laboratory sample (The quantity of cement obtained by
reducing the gross sample by following a specified procedure
for laboratory testing) is obtained.

Equal quantities-of the material shall be taken from each of
the laboratory samples representing the sub-lot into which
the lot has been divided and mixed together to constitute a
composite sample representing the lot as a whole. The
weight of the composite sample shall be about 21 kg.

The laboratory sample and the composite sample shall be
divided into three equal parts, one for the purchaser, another
for the supplier and the third to be used as a referee sample.
Each of these parts shall then be placed in a moisture-proof
air-tight container to avoid moisture absorption and aeration
of the samples. They shall be labelled with full identification
particulars such as supplier’s name, the lot and the sub-lot
number, the date of sampling, etc.

Test For Sieve Analysis of Fine Aggregate

IS: 2386 (Part I)

Sieves of the sizes, conforming to IS: 460-1962 Specification for
Test Sieves (Revised) shall be used.

The sample shall be brought to an air-dry condition before
weighing and sieving.

The air-dried sample shall be weighed and sieved successively
on the appropriate sieves starting with the largest. Care shall
be taken to ensure that the sieves are clean before use.

The shaking shall be done with a varied motion, backwards and
forwards, left to right, circular clockwise and anti-clockwise,
and with frequent jarring, so that the material is kept moving
over the sieve surface in frequently changing directions.

Light brushing with a fine camel hair brush may be used on the
150-micron and 75-micron IS Sieves to prevent aggregation of
powder and blinding of apertures.
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3.2

Refer Code

Procedure

On completion of sieving, the material retained on each sieve,
together with any material cleaned from the mesh, shall be
weighed.

The results shall be calculated and reported as:

a) the cumulative percentage by weight of the total sample
passing each of the sieves, to the nearest whole number

b) the percentage by weight of the total sample passing one sieve
and retained on the next smaller sieve, to the nearest 0.1 percent.

Test For Specific Gravity of Fine Aggregate.

IS: 2386 (Part 3)

Sieves of the sizes, conforming to IS: 460-1962 Specification for
Test Sieves (Revised) shall be used.

A sample of about 500g shall be placed in the tray and covered
with distilled water at a temperature of 22 to 32°C. Soon after
immersion, air entrapped in or bubbles on the surface of the
aggregate shall be removed by gentle agitation with a rod. The
sample shall remain immersed for 24 + 0.5 hours.

The water shall then be carefully drained from the sample, by
decantation through a filter paper, any material retained being
returned to the sample. The aggregate including any solid
matter retained on the filter paper shall be exposed to a gentle
current of warm air to evaporate surface moisture and shall be
stirred at frequent intervals to ensure uniform drying until no
free surface moisture can be seen and the material just attains
a ‘free-running’ condition. Care shall be taken to ensure that
this stage is not passed. The saturated and surface-dry sample
shall be weighed (weight W1).

The aggregate shall then be placed in the pycnometer which
shall be filled with distilled water. Any trapped air shall be
eliminated by rotating the pycnometer on its side, the hole in
the apex of the cone being covered with a finger. The
pycnometer shall be topped up with distilled water to remove
any froth from the surface and so that the surface of the water
in the hole is flat. The pycnometer shall be dried on the outside
and weighed (weight W2).

The contents of the pycnometer shall be emptied into the tray,
care being taken to ensure that all the aggregate is transferred.
The pycnometer shall be refilled with distilled water to the
same level as before, dried on the outside and weighed (weight
W3). The difference in the temperature of the water in the
pycnometer during the first and second weighing shall not
exceed 2°C.

The water shall then be carefully drained from the sample by
decantation through a filter paper and any material retained
returned to the sample. The sample shall be placed in the oven
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in the tray at a temperature of 100 to 110°C for 24 +0.5 hours,
during which period it shall be stirred occasionally to facilitate
drying. It shall be cooled in the air-tight container and weighed
(weight W4).

— Specific gravity, apparent specific gravity and water absorption
shall be calculated as follows:

— Specific gravity = W4/(W1-(W2-W3))

— Apparent specific gravity = W4/(W4-(W2-W3))

— Water Absorption (percent of dry weight) = 100X(W1-W4)/W4

— The individual and mean results shall be reported.

4. TEST FOR AGREGATES

Name of Test TEST FOR AGGREGATES FOR CONCRETE
Refer Code IS: 2386 (Part 1), IS: 2386 (Part ll1), 1S: 2386 (Part IV)
Procedure 1. Sieve Analysis for Coarse Aggregates

— Sieves of the sizes, conforming to IS: 460-1962 Specification for
Test Sieves (Revised) shall be used.

— The sample shall be brought to an air-dry condition before
weighing and sieving.

— The air-dried sample shall be weighed and sieved successively
on the appropriate sieves starting with the largest. Care shall
be taken to ensure that the sieves are clean before use.

— The shaking shall be done with a varied motion, backwards and
forwards, left to right, circular clockwise and anti-clockwise,
and with frequent jarring, so that the material is kept moving
over the sieve surface in frequently changing directions.

— Light brushing with a fine camel hair brush may be used on the
150-micron and 75-micron IS Sieves to prevent aggregation of
powder and blinding of apertures.

— On completion of sieving, the material retained on each sieve,
together with any material cleaned from the mesh, shall be
weighed.

— The results shall be calculated and reported as:

a) the cumulative percentage by weight of the total sample
passing each of the sieves, to the nearest whole number

b) the percentage by weight of the total sample passing one
sieve and retained on the next smaller sieve, to the nearest 0.1

percent.
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2. DETERMINATION OF SPECIFIC GRAVITY & WATER ABSORPTION OF
COARSE AGGREGATE

— The sample shall be thoroughly washed to remove finer
particles and dust, drained and then placed in the wire basket
and immersed in distilled water at a temperature between
22°C and 32°C with a cover of at least 5 cm of water above the
top of the basket.

— Immediately. after immersion the entrapped air shall be
removed from the sample by lifting the basket containing it 25
mm above the base of the tank and allowing it to drop 25 times
at the rate of about one drop per second. The basket and
aggregate shall remain completely immersed during the
operation and for a period of 24 + 0.5 hours afterwards.

— The basket and the sample shall then be jolted and weighed in
water at a temperature of 22 to 32°C If it is necessary for them
to be transferred to a different tank for weighing, they shall be
jolted 25 times as described above in the new tank before
weighing (A1).

— The basket and the aggregate shall then be removed from the
water and allowed to drain for a few minutes, after which the,
aggregate shall be gently emptied from the basket on to one of
the dry clothes, and the empty basket shall be returned to the
water, jolted 25 times and weighed in water(A2).

— The aggregate placed on the dry cloth shall be gently surface
dried with the cloth, transferring it to the second dry cloth
when the first will remove no further moisture. It shall then be
spread out not more than one stone deep on the second cloth,
and lest exposed to the atmosphere away from direct sunlight
or any other source of heat for not less than 10 minutes, or until
it appears to be completely surface dry (which with some
aggregates may take an hour or more). The aggregate shall be
turned over at least once during this period and a gentle
current of unheated air may be used after the first ten minutes
to accelerate the drying of difficult aggregates. The aggregate
shall then be weighed (Weight B).

— The aggregate shall then be placed in the oven in the shallow
tray, at a temperature of 100 to 110°C and maintained at this
temperature for 24 + 1/2 hours. It shall then be removed from
the oven, cooled in the airtight container and weighed (Weight
C).
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— Specific gravity, apparent specific gravity and water absorption
shall be calculated as follows:
specific gravity= C/(B-A)
Apparent specific gravity = C/(C-A)
Water absorption (percent of dry weight) = 100X(B-C)/C
Where A= the weight in g of saturated aggregate in water
B = the weight in g of the saturated surface dry aggregate in
air, and C = the weight in g of oven dried aggregate in air.

3. DETERMINATION OF AGGREGATE CRUSHING VALUE

— The aggregate crushing value gives a relative measure of the
resistance of an aggregate to crushing under a gradually
applied compressive load.

— The material for the standard test shall consist of aggregate
passing a 12.5-mm IS Sieve and retained on a 10 mm Sieve.

— The aggregate shall be tested in a surface-dry condition.

— The appropriate quantity may be found conveniently by filling
the cylindrical measure in three layers of approximately equal
depth, each layer being tamped 25 times with the rounded end
of the tamping rod and finally levelled off, using the tamping
rod as a straight-edge.

— The weight of material comprising the test sample shall be
determined (Weight A) and the same weight of sample shall be
taken for the repeat test.

— The cylinder of the test apparatus shall be put in position on
the base-plate and the test sample added in thirds, each third
being subjected to 25 strokes from the tamping rod. The
surface of the aggregate shall be carefully levelled and the
plunger inserted so that it rests horizontally on this surface,
care being taken to ensure that the plunger does not jam in the
cylinder.

— The apparatus, with the test sample and plunger in position,
shall then be placed between the platens of the testing
machine and loaded at as uniform a rate as possible so that the
total load is reached in 10 minutes. The total load shall be 40
tonnes.

— The load shall be released and the whole of the material
removed from the cylinder and sieved on a 2.36-mm IS Sieve
for the standard test, or the appropriate sieve given in Table I.
The fraction passing the sieve shall be weighed (Weight B).

— Aggregate crushing value shall be calculated as (B/A) x100.
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4. DETERMINATION OF AGGREGATE IMPACT VALUE

— The ‘aggregate impact value’ gives a relative measure of the
resistance of an aggregate to sudden shock or impact, which in
some aggregates differs from Its resistance to a slow
compressive load.

— The test sample shall consist of aggregate the whole of which
passes a 12.5-mm IS Sieve and is retained on a 10-mm IS Sieve.
The aggregate comprising the test sample shall be dried in an
oven for a period of four hours at a temperature of 100 to
110°C and cooled.

— The measure shall be filled about one-third full with the
aggregate and tamped with 25 strokes of the rounded end of
the tamping rod.

— Further similar quantity of aggregate shall be added and a
further tamping of 25 strokes given. The measure shall finally
be fined to overflowing, tamped 25 times and the surplus
aggregate struck off, using the tamping rod as a straight-edge.

— The impact machine shall rest without wedging or packing
upon the level plate, block or floor, so that it is rigid and the
hammer guide columns are vertical.

— The cup shall be fixed firmly in position on the base of the
machine and the whole of the test sample placed in it and
compacted by a single tamping of 25 strokes of the tamping
rod.

— The hammer shall be raised until its lower face is 380 mm above
the upper surface of the aggregate in the cup, and allowed to
fall freely on to the aggregate. The test sample shall be
subjected to a total of 15 such blows each being delivered at an
interval of not less than one second.

— The crushed’ aggregate shall then be removed from the cup
and the whole of it sieved on the 2.36-mm IS Sieve until no
further significant amount passes in one minute. The fraction
passing the sieve shall be weighed to an accuracy of 0.1 g
(Weight. B). The fraction retained on the sieve shall also be
weighed (Weight C) and, if the total weight (B+C) is less than
the initial weight (Weight A) by more than one gram, the result
shall be discarded and a fresh test made. Two tests shall be
made.

— Aggregate impact value shall be calculated as (B/A) x100.
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5. DETERMINATION OF AGGREGATE ABRASION VALUE BY THE USE OF
LOS ANGELES MACHINE

— The test sample shall consist of clean aggregate which has been
dried in an oven at 105 to 110°C to substantially constant
weight and shall conform to one of the gradings shown in Table
Il of IS: 2386 (Part IV) — 1963 (Reaffirmed 2002).

— The test sample and the abrasive charge shall be placed in the
Los Angeles abrasion testing machine and the machine rotated
at a speed of 20 to 33 rev/min.

— Forgradings A, B, C and D, the machine shall be rotated for 500
revolutions; for gradings E, F and G, it shall be rotated for 1000
revolutions. (As shown in in Table Il of IS: 2386 (Part IV) — 1963)

— At the completion of the test, the material shall be discharged
from the machine and a preliminary separation of the sample
made on a sieve coarser than the I-70-mm IS Sieve. The finer
portion shall then be sieved on a 1.70-mm IS Sieve in the
manner described in 2.3 of IS: 2386 (Part 1) — 1963.

— The material coarser than the 1.70-mm IS Sieve shall be washed
dried in an oven at 105 to 110°C to a substantially constant
weight, and accurately weighed to the nearest gram.

— The difference between the original weight and the final weight
of the test sample shall be expressed as a percentage of the
original weight of the test sample. This value shall be reported
as the percentage of wear.

6. DETERMINATION OF FLAKINESS INDEX OF COARSE AGGREGATES
— The flakiness index of an aggregate is the percentage by
weight of particles in it whose least dimension
(thickness) is less than three-fifths of their mean
dimension_ The test is not applicable to sizes smaller

than 6.3 mm.

— A quantity of aggregate shall be taken sufficient to
provide the minimum number of 200 pieces of any
fraction to be tested.

— The sample shall be sieved as per the Table given below
(Table V of IS 2386 Part 1)

Si fA t
!ze of Aggregates ' Length
Passing . Thickness
Retained on IS Gauge
through IS . Gauge (mm)
. Sieve (mm) (mm)
Sieve (mm)
(1) (2) (3) (4)
63 50 33.90 -
50 40 27.00 81.0
40 25 19.5 58.5
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315 25 16.95 -
25 20 13.5 40.5
20 16 10.80 324
16 12.5 8.55 25.6

12.5 10 6.75 20.2
10 6.3 4.89 14.7

Each fraction shall be gauged in turn for thickness on a
metal gauge. The width of the slot used in the gauge or
sieve shall be of the dimensions specified in col 3 above
of Table for the appropriate size of material.

The total amount passing the gauge shall be weighed to
an accuracy of at least 0.1 percent of the weight of the
test sample.

Reporting of Results: The flakiness index is the total
weight of the material passing the various thickness
gauges or sieves, expressed as a percentage of the total
weight of the sample gauged.

7. Determination of Elongation Index of Coarse Aggregates

The elongation index of an aggregate is the percentage
by weight of particles whose greatest dimension
(length) is greater than one and four-fifths times their
mean dimension. The elongation test is not applicable
to sizes smaller than 6.3 mm.

A quantity of aggregate shall be taken, sufficient to
provide a minimum number of 200 pieces of any
fraction to be tested.

The sample shall be sieved as per the Table given above
(Table V of IS 2386 Part 1)

Each fraction shall be gauged individually for length on
a metal length gauge. The gauge length used shall be
that specified in col 4 of above Table for the appropriate
size of material.

The total amount retained by the length gauge shall be
weighed to an accuracy of at least 0.1 percent of the
weight of the test sample.

Report of Results: The elongation index is the total weight of the
material retained on the various length gauges, expressed as a
percentage of the total weight of the sample gauged.
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Sampling The weight of the gross sample shall depend on the maximum nominal
(Refer IS 2430) size of aggregates and shall be according to following Table:

Table 4.1
Maximum Nominal Size of Minimum Weight of Gross
Aggregates (mm) Sample (Kg)
Fine Aggregates
2.36 10
4.75 10
Coarse Aggregates
9.5 10
10 10
12.5 15
13.2 15
16 20
19 25
20 25
25 50
37.5 75
40 80
50 100
63 125
75 150
80 160
90 175

NOTE 1 - For aggregates, the maximum nominal size of particles is the
largest sieve size upon which any material is permitted to be retained.

5. TEST FOR CONCRETE

5.1 COMPRESSIVE STRENGTH OF CONCRETE

Refer Code IS 456: 2000, 1S 1199: 1959 (Reaffirmed 2004)

Procedure — Specimens stored in water shall be tested immediately on
removal from the water and while they are still in the wet
condition.

— Specimens when received dry shall be kept in water for 24
hours before they are taken for testing.

— The dimensions of the specimens to the nearest 0.2 mm and
their weight shall be noted before testing.

47



5.2

Refer Code

Method:

The bearing surfaces of the testing machine shall be wiped
clean and any loose sand or other material removed from the
surfaces of the specimen which are to be in contact with the
compression platens.

In the case of cubes, the specimen shall be placed In the
machine In such a manner that the load shall be applied to
opposite sides of the cubes as cast, that is, not to the top and
bottom

The load shall be applied without shock and increased
continuously at a rate of approximately 140 kg/sgm/min until
the resistance of the specimen to the Increasing load breaks
down and no greater load can be sustained.

The maximum load applied to the specimen shall then be
recorded and the appearance of the concrete and any unusual
features in the type of failure shall be noted.

The measured compressive strength of the specimen shall be
calculated by dividing the maximum load applied to the
specimen during the test by the cross-sectional area. calculated
from the mean dimensions of the section (see also 4.5.1 of IS-
1199-1959) and shall be expressed to the nearest kg per sqm.
Average of three values shall be taken as the representative of
the batch provided the Individual variation is not more than
+15 percent of the average. Otherwise repeat tests shall be
made.

Test for Hardened concrete — Non Destructive Testing (NDT)
of Concrete: Ultrasonic Pulse Velocity Testing
IS 516 (Part 5/Sec 1)

Apparatus: The apparatus for ultrasonic pulse velocity
measurement shall be in accordance with referred IS code.
Performance Requirement of Apparatus:
= The apparatus shall be capable of measuring transit
times to an accuracy of +1 percent over a range of 20
microsecond to 10 millisecond. For this, it is necessary
to check the overall performance by making
measurements on two standard reference specimens in
which the pulse transit times are known accurately. The
two reference specimens (usually steel bars) shall have
pulse transit times of about 25 microsecond to 100
microsecond respectively; these times being specified
by the supplier of the equipment to an accuracy of +0.2
microsecond.
= |tis also advisable to perform a zero time check on the
unit by applying a coupling agent to the transducers and
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pressing the faces together. Check the zero adjustment
on regular intervals.

The electronic excitation pulse applied to the
transmitting transducer shall have a rise time of not
greater than one quarter of its natural period. This is to
ensure a sharp pulse onset.

The interval between pulses shall be low enough to
ensure that the onset of the received signal in small
concrete test specimensis free from interference by the
reverberations produced within the preceding working
cycle.

The apparatus shall maintain its performance over the
range of ambient temperature, humidity and power
supply voltage as stated by the supplier.

— Surface Preparation: At the point of observation, the concrete

surface shall be suitably prepared and any plaster or other
coating shall be removed to expose the concrete surface. For

this purpose, the use of carborundum stones or grinders may
be adopted.

— Ultrasonic Measurements: Place the two transducers on

opposite faces (direct transmission), or on adjacent faces

(semi-direct transmission), or on the same face (indirect or
surface transmission).

Direct transmission (Cross Probing) method of
ultrasonic pulse velocity measurements is the most
efficient method and shall be adopted, if possible.

The indirect transmission  (Surface  probing)
arrangement is the least sensitive and shall be used
when only one face of the concrete is accessible, or
when the quality of the surface concrete relative to the
overall quality is of interest.

— Procedure:

To ensure that the ultrasonic pulses generated at the
transmitting transducer pass into the concrete and are
then detected by the receiving transducer, it is essential
that there be adequate acoustical coupling between the
concrete and the face of each transducer. Typical
couplants are petroleum jelly, grease, liquid soap and
kaolin glycerol paste.
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— If there is very rough concrete surface, it is required to
smoothen and level an area of the surface where the
transducer is to be placed.

— A minimum path length of 150 mm is recommended for
the direct transmission method involving one
unmoulded surface and a minimum of 400 mm for the
surface probing method along an unmoulded surface.

— Since size of aggregates influences the pulse velocity
measurement, it is recommended that for direct
transmission method, the minimum path length shall be
100 mm for concrete in which the nominal maximum
size of aggregate is 20 mm or less and 150 mm for
concrete in which the nominal maximum size of
aggregate is between 20 and 40 mm.

— In view of the inherent variability in the test results,
sufficient number of readings are taken by dividing the
entire structure in suitable grid markings of 300 x 300
mm or even smaller. Each junction point of the grid
becomes a point of observation. Larger grid spacing up
to maximum 500 x 500 mm may be adopted for general
overall assessment of larger structures having uniform
cross-section showing no signs of distress. The number
of individual test points or grid spacing depends upon
the size of the structure, the accuracy required and the
variability of the concrete.

— Surface probing in general gives lower pulse velocity
than in case of cross probing and depending on number
of parameters, the difference could be of the order of
about 0.5 km/s. In view of this, it is recommended that,
in surface probing method the pulse velocity may be
increased by 0.5 km/s, for values > 3.0 km/s.

— Interpretation of Results:

= The quality of concrete in terms of uniformity, incidence
or absence of internal flaws, cracks and segregation, etc
(indicative of the level of workmanship employed) can
be assessed using the guidelines given in Table below.
This table is only for concrete quality grading and shall
not be used for estimating the concrete grades from
ultrasonic pulse velocity values.
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5.3

Refer Code

Method:

S| Average Value of Pulse Velocity Concrete Quality
No. by Cross Probing (km/s) Grading
(1) (2) (3)
i Above 4.40 Excellent
ii. 3.751t04.40 Good
iii. 3.00to 3.75 Doubtful”
iv. Below 3.00 Poor

* . .
In case of ‘Doubtful’ quality it may be necessary to carry out further tests.

= Since actual values of the pulse velocity obtained,
depend on a number of parameters, any criterion for
assessing the quality of concrete on the basis of pulse
velocity as given in Table (given above) can be held as
satisfactory only to a general extent. However, when
the comparison is made amongst different parts of a
structure, which have been built at the same time with
supposedly similar materials, construction practices
and supervision, the assessment of quality becomes
more meaningful and reliable.

The assessment of compressive strength of concrete from
ultrasonic pulse velocity values is not adequate because the
statistical confidence of the correlation between ultrasonic
pulse velocity and the compressive strength of concrete is not
very high. The estimated strength may vary from the actual
strength by 20 percent.

Test for Hardened concrete — Non Destructive Testing (NDT)
of Concrete: Rebound Hammer Test

IS 516 (Part 5/Sec 4)

Apparatus:
= Rebound Hammer: It consists of spring-loaded steel
hammer (mass) that strikes the metal plunger in contact
with the concrete surface when released. The impact
energy required for rebound hammers for different
applications is given in Table below.

S| o Approximate Impact
No Application Energy Required for the
: Rebound Hammers (Nm)
(1) (2) (3)
i. | Fortesting normal weight concrete 2.25
ii. | For light-weight concrete or small and 0.75
impact sensitive part of concrete )
iii. | Fortesting mass concrete, for example,
in roads, air-field pavements and 30.00
hydraulic structures
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= Abrasive Stone: It consists of medium-grain texture
silicon carbide or equivalent material.

= Testing Anvil: It consists of a steel cylinder with 150 mm
diameter and 150 mm height. The hardness Rockwell C
(HRC) value of the impact area shall be 64 to 68. The
supplier/ manufacturer of the rebound hammer should
indicate the range of readings on the anvil suitable for
different types of rebound hammers.

Checking of Apparatus: It is necessary that the rebound
hammer is checked against the testing anvil before
commencement of a test and after completion of test to ensure
reliable results.

NOTE — A properly operating rebound hammer and a properly
designed anvil should result in a rebound number recommended by
the manufacturer. Verification on the anvil does not guarantee that
the hammer will yield repeatable rebound numbers at other points
on the scale.

Correlation between Compressive Strength of Concrete and
Rebound Number shall be established using Cube Compressive
Strength or Core Compressive strength as given in referred IS
code.

PROCEDURE

— For testing, smooth, clean and dry surface is to be
selected. If loosely adhering scale is present, this should
be rubbed off with a grinding wheel or stone. Rough
surfaces resulting from incomplete compaction, loss of
grout, spalled or tooled surfaces do not give reliable
results and should be avoided.

— The point of impact should be at least 25 mm away from
any edge or shape discontinuity.

— For taking a measurement, the rebound hammer
should be held at right angles to the surface of the
concrete member. The test can thus be conducted
horizontally on vertical surfaces (preferably) or
vertically upwards or downwards on horizontal
surfaces. If the situation demands, the rebound
hammer can be held at intermediate angles also, but in
each case, the rebound number will be different for the
same concrete.

— Rebound hammer test shall be conducted around all
the points of observation on all accessible faces of the
structural element. Concrete surfaces shall be
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thoroughly cleaned before taking any measurement.
Around each point of observation, six readings of
rebound indices are taken and average of these
readings after deleting outliers as per IS/1SO 16269 (Part
4) becomes the rebound index for the point of
observation.

Factors Influencing Test Results

The rebound numbers are influenced by a number of factors

like type of cement and aggregate, surface condition and

moisture content, age of concrete and extent of carbonation of

concrete. In general, the rebound number increases as the

strength increases but it is also affected by a number of

parameters as mentioned hereof.

Interpretation Of Results

Rebound indices are indicative of compressive strength
of concrete to a limited depth from the surface. If the
concrete in a particular member has internal micro-
cracking, flaws or heterogeneity across the cross-
section, rebound hammer indices will not indicate the
same.

The estimation of strength of concrete by rebound
hammer method cannot be held to be very accurate
and probable accuracy of prediction of concrete
strength in a structure can be up to + 25 percent
depending upon correlation curve and methodology
adopted for establishing correlation between rebound
index and likely compressive strength.

Because of the various limitations in rebound hammer
test, the combined use of ultrasonic pulse velocity
(UPV) test and rebound hammer test is a must for
proper interpretation. If the quality of concrete
assessed by ultrasonic pulse velocity method is 3.50
km/s for grades < M25, and 3.75 km/s for above M25 or
above, only then the in situ compressive strength
assessed from the rebound hammer test is valid. This
shall be taken as indicative of strength of concrete in
the entire cross-section of the concrete member
represented by the both tests.

In cases the quality of concrete assessed by UPV is
doubtful, no assessment of concrete strength shall be
made from rebound hammer test.
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Sampling
(Refer IS
456:2000)

6. TEST FOR BRICK

Name of Test

Refer Code

Procedure

The minimum frequency of Sampling of concrete of each grade shall

be in accordance with the following:

Table 5.1

Quantity of Concrete In M3 Total no. of samples for 28 days

compressive strength test

1-5 1
6-15 2
16-30 3
31-50 4
4+1 additional sample for each
51 & above

addition 50 M3 or part thereof.

METHODS OF TESTS OF BURNT CLAY BUILDING BRICKS &
PULVERIZED FUEL ASH CEMENT BRICKS
IS 3495 (Parts 1to 4), 1S 16720

A. Compressive Strength

Immerse in water at room temperature for 24 hours.

Remove the specimen and drain out any surplus moisture at
room temperature.

Fill the frog (where provided) and all voids in the bed face flush
with cement mortar (1 cement, clean coarse sand of grade 3
mm and down).

Store under the damp jute bags for 24 hours followed by
immersion in clean water for 3 days. Remove, and wipe out any
traces of moisture.

Place the specimen with flat faces horizontal, and mortar filled
face facing upwards between two 3-ply plywood sheets each of
3 mm thickness and carefully centered between plates of the
testing machine.

Apply load axially at a uniform rate of 14 N/mm? per minute till
failure occurs and note the maximum load at failure.

The load at failure shall be the maximum load at which the
specimen fails to produce any further increase in the indicator
reading on the testing machine.

The Compressive Strength shall be calculated by dividing the
maximum load at failure applied to the specimen during the
test by the cross-sectional area.
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Sampling
(Refer IS 5454)

. Water Absorption

Dry the specimen in a ventilated oven at a temperature of 105
to 115°C till it attains substantially constant mass.

Cool the specimen to room temperature and obtain its weight
(M1).

Immerse completely dried specimen in clean water at a
temperature of 27 &+ 2°C for 24 hours.

Remove the specimen and wipe out any traces of water with a
damp cloth and weigh the specimen.
Complete the weighing 3 minutes after the specimen has been
removed from water (M2).
Water absorption, percent by mass, after 24-hour immersion
in cold water is given by the following formula:

M2 — M1

M1 x 100

Table 6.1 (SCALE OF SAMPLING AND PERMISSIBLE NUMBER OF
DEFECTIVES FOR VISUAL AND DIMENSIONAL CHARACTERISTICS)

For Characteristics Specified For
for Individual Brick Dimensional
. No. of Permissible Characteristics
No. of Bricks in the o
ot bricks to No. of Specified for
be selected | Defectives in group of 20
the Sample bricks to be
selected
1 2 3 4
2001 to 10000 20 1 40
10001 to 35000 32 2 60
35001 to 50000 50 3 80

All the bricks selected in accordance with col 1 and 2 of Table |
shall be examined for visual characteristics.

If the number of defective bricks found in the sample is less
than or equal to the corresponding number as specified in col
3 of Table 1, the lot shall be considered as satisfying the
requirements of the visual characteristics.

if the number of defective bricks in the sample is greater than
the corresponding permissible number of defectives, the lot
shall be deemed as not having met the visual requirements.

In case the dimensions and tolerances for bricks are specified
as overall on a group of 20 bricks, the number of bricks to be
selected for inspecting the dimensions and tolerances shall be
in accordance with col 1 and 4.
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Table 6.2 (SCALE OF SAMPLING FOR PHYSICAL CHARACTERISTICS)
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1 2 3 4 5
2001 to 10000 5 0 10 0
10001 to 35000 10 0 20 1
35001 to 50000 15 1 30 2

— A collection of bricks of the same class and size, manufactured
under relatively similar conditions of production. For the
purpose of sampling, a lot shall contain a maximum of 50 000
bricks. In case a consignment has bricks more than 50000 of the
same classification and size, and manufactured under relatively
similar conditions of production, it shall be divided into lots of
50000 bricks or part thereof.

7. TEST FOR G.S.B. MATERIAL

7.1 Test for Granular sub base
Refer Code MORT&H Specification
Procedure — Material for GSB to be used for the work shall be natural sand,

crushed gravel, crushed stone, crushed slag, or combination
thereof depending upon the grading required.

— If the water absorption of the aggregates determined as per
IS:2386(Part 3) is greater than 2 percent, the aggregates shall
be tested for Wet Aggregate Impact Value (AlV) (IS:5640). Soft
aggregates like Kankar, brick ballast and laterite shall also be
tested for Wet AIV (1S:5640).
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Table 7.1 (Grading for Granular Sub-base Materials)

IS Sieve Percent by Weight Passing the IS Sieve
Designatio | Gradin | Gradin | Gradin | Gradin | Gradin | Gradin
n. gl gll g lll glv gV g Vi
1 2 3 4 5 6 7
75 mm 100 - - - 100 -
53 mm 80-100 | 100 100 100 | 80-100 | 100
26.5 mm 55-90 | 70-100 | 55-75 50-80 | 55-90 | 75-
100
9.50 mm 35-65 | 50-80 - - 35-65 | 55-75
4.75 mm 25-55 | 40-65 10-30 | 15-35 | 25-50 | 30-55
2.36 mm 20-40 | 30-50 - - 10-20 | 10-25
0.85 mm - - - - 2-10 -
0.425mm | 10-15 | 10-15 - - 0-5 0-8
0.075mm | <5 <5 <5 <5 - 0-3

Table 7.2 (Physical Requirement of Materials for Granular Sub-base)

Sl Test Requirement | Ref. for method of
No. test
1 2 3 4
1S:2386 (Part 1V)
. Aggregate Impact
(i) 40 max. or
value (AIV)
IS 5640
(i) Liquid Limit 25 (Max.) 1S:2720 (Part V)
(ii) Plasticity Index 6 (Max.) IS:2720 (Part V)
CBR at 98% dry 30 (Min.)
(iii) density (as per IS 1S:2720 (Part V)
2720- part 8)
8. TEST FOR W.M.M. MATERIAL
8.1 Test for Wet mix macadam
Refer Code IRC 109: 2015
Procedure — Coarse aggregates shall be crushed stone/crushed

gravel/shingle, not less than 90 percent by weight of
gravel/shingle retained on 4.75 mm sieve shall have at least two
fractured faces. The aggregates shall conform to the physical
requirements shown in table below.

57



Table 8.1 (Physical Requirement of Coarse Aggregates for Wet-Mix

Macadam)
Sl Test Requirement Ref. for
No. method of test
1 2 3 4
Los Angeles Abrasion 40 percent IS:2386 (Part
(i) Value or (Max.) V)
Aggregate impact Value 30 percent IS:2386(Part
(Max.) IV) or 1S:5640
(ii) Combined Flakiness and 35percent IS:2386(Part 1)
Elongation indices (Total) (Max.)

- Aggregate may satisfy either of the test at sl. No. (i)

Grading Requirements
Table 8.2 (Grading Requirements of Aggregates for Wet Mix Macadam)
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- The fraction passing the 75 micron sieve shall not be greater than
two-thirds of the fraction passing the 600 micron sieve.

— Material finer than 425 micron shall have Plasticity Index not
exceeding 6. For determination of laboratory MDD/OMC, for
sample having aggregate passing through 37.5 mm sieve, bigger
size mould of volume 2250 cc as specified in 15:2720, (Part 8)
shall be used.
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9. TEST FOR BITUMEN

9.1
Refer Code

Requirement

Test for Bituminous Concrete
MORT&H Specification

Table 9.1 (Grading Requirements of Aggregates for Bituminous

Concrete)
Grading
IS Sieve Size (mm) 1 2
45 -
37.5 -
26.5 100
19 90-100 100
13.2 59-79 90-100
9.5 52-72 70-88
4.75 35-55 53-71
2.36 28-44 42-58
1.18 20-34 34-48
0.6 15-27 26-38
0.3 10-20 18-28
0.15 5-13 12-20
0.075 2-8 4-10

— Minimum Bitumen content percent by mass of total mix for
grading 1 and grading 2 are 5.2 and 5.4 percent respectively
for Sp. Gravity of aggregate being 2.7. In case aggregates have
sp. Gravity more than 2.7, minimum bitumen content can be
reduced proportionately. The binder content shall be within a
tolerance of + 0.3 percent by weight of total mix when
individual specimens are taken for quality control tests.

Table 9.2 (Physical properties of Coarse Aggregates for Bituminous

Concrete)
Property Test Requirement | Test method
Cleanliness | Grain size analysis | Max. 5% IS: 2386 Part 1

passing0.075

micron
Particle Combined Max. 35% IS: 2386 Part 1
Shape Flakiness and
Elongation
Strength Los Angeles Max. 30% IS: 2386 Part 4

Abrasion value or
Aggregate Impact Max. 24%
value
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Durability Soundness Max. 12% IS: 2386 Part 5
(sodium
sulphate)
Max. 18%
(Magnesium
Sulphate)
Water Water absorption Max. 2% IS: 2386 Part 3
absorption
Stripping Coating and Min. IS: 6241
stripping of Retained
Bitumen Aggregate | Coating 95%
Water Retained Tensile Min. 80% AASHTO 283
Sensitivity strength

— Filler Material
— Filler shall consist of finely divided mineral matter such as rock
dust, hydrated lime or cement approved by the Engineer. The
filler shall be graded within the limits indicated in table below.

Table 9.3
IS Sieve (mm) Cumulative percent Passing by Weight of Total
Aggregate
0.6 100
0.3 95-100
0.075 85-100

— The filler shall be free from organic impurities and have a
plasticity Index not greater than 4. The Plasticity Index
requirement shall not apply if filler is cement or lime. Where
the aggregates fail to meet the requirements of the water
sensitivity test in Table of Physical properties of Coarse
aggregate for Bituminous Concrete, then 2 percent by total
weight of aggregate, of hydrated lime shall be used and
percentage of fine aggregate reduced accordingly.
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9.2
Refer Code

Requirement

Test for Bituminous macadam

MORT&H Specification

Table 9.4 (Grading Requirements of Aggregates for Bituminous

Macadam)
Grading
IS Sieve Size (mm) 1 2
45 100 -
375 90-100 -
26.5 75-100 100
19 - 90-100
13.2 35-61 56-88
4.75 13-22 16-36
2.36 4-19 4-19
0.3 2-10 2-10
0.075 0-8 0-8

— Bitumen content percent by mass of total mix for grading 1
and grading 2 are 3.3 and 3.4 percent respectively for Sp.
Gravity of aggregate being 2.7. In case aggregates have sp.
Gravity more than 2.7, bitumen content can be reduced

proportionately. The binder content shall

be within a

tolerance of + 0.3 percent by weight of total mix when
individual specimens are taken for quality control tests.

Table 9.5 (Physical properties of Coarse Aggregates for Bituminous
Macadam)

value

Property Test Requirement | Test method
Cleanliness | Grain size analysis | Max. 5% IS: 2386 Part 1
passing0.075
micron
Particle Combined Max. 35% IS: 2386 Part 1
Shape Flakiness and
Elongation
Strength Los Angeles Max. 40% IS: 2386 Part 4
Abrasion value or
Aggregate Impact Max. 30%
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Durability Soundness Max. 12% IS: 2386 Part 5
(sodium
sulphate)
Max. 18%
(Magnesium
Sulphate)
Water Water absorption Max. 2% IS: 2386 Part 3
absorption
Stripping Coating and Min. IS: 6241
stripping of Retained
Bitumen Aggregate | Coating 95%
Water Retained Tensile Min. 80% AASHTO 283
Sensitivity strength
10. TEST FOR STEEL
10.1 TEST FOR HIGH STRENGTH DEFORMED STEEL BARS AND WIRES FOR
CONCRETEREINFORCEMENT— SPECIFICATION
Refer Code IS 1786: 2008
IS 2062: 2011
Procedure 1 Nominal Mass

— For the purpose of checking the nominal mass, the density of
steel shall be taken as 0.00785 kg/mm? of the cross-sectional
area per metre.

Table- 10.1 (Nominal Cross-Sectional Area and Mass)

SI. No. Nominal size | Cross Sectional | Mass per meter
(mm) area (mm? (Kg)
(i) 4 12.6 0.099
(ii) 5 19.6 0.154
(iii) 6 28.3 0.222
(iv) 8 50.3 0.395
(v) 10 78.6 0.617
(vi) 12 113.1 0.888
(vii) 16 201.2 1.58
(viii) 20 314.3 2.47
(ix) 25 491.1 3.85
(x) 28 615.8 4.83
(xi) 32 804.6 6.31
(xii) 36 1018.3 7.99
(xiii) 40 1257.2 9.86
(xiv) 45 1591.1 12.49
(xv) 50 1964.4 15.42

62




Table-10.2 (Tolerance of Nominal mass)

Sl Nominal size (mm) Tolerance of nominal mass, percent
No. Batch | Individual Individual
sample sample for
coils only
1 2 3 4 5
i. | Up to and including +7 -8 +8
10 mm
ii. | Over 10 up to and +5 -6 +6
including 16 mm
ii. | Over 16 mm +3 -4 +4

2. Mechanical properties

— Mechanical properties for all sizes of deformed bars/wires
determined on effective cross-sectional area shall be as
specified in Table 10.3.

— For selection and preparation of test the requirements of 1S
2062 shall apply.

— For the purpose of carrying out tests for tensile strength,
proof stress, percentage elongation and percentage
elongation at maximum force for bars 28 mm in diameter and
above, deformations of the bars only may he machined. For
such bars, the physical properties shall be calculated using the
actual area obtained after machining.

Table 10.3 (Mechanical Properties of High Strength Deformed Bars

and Wires)
SI. Property - A o A o A o
No. g 5 2 § n § 3
Ll || |8 |po e
1 2 3 4 5 6 7 8 9
i 0.2 %proof
stress/ yield " " o |l o | o o o
stress, Min , < < A A A s 3
N/mm?
i Elongation, 145 | 18 12 | 16 10 | 145 | 10
Percent, Min.
on gauge

length 5.65v4
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Sampling
(IS 1786)

Total - 5 - 5 - 5 -
elongation at
maximum
force, percent,
Min on gauge

Tensile
Strength, Min.
(N/mm?)

Not less than 485
Not less than 500
Not less than 545
Not less than 565
Not less than 585
Not less than 600
Not less than 660

Where A is the cross-sectional area of the test pieces.

1.

For Nominal Mass
Individual Sample: The nominal mass of an individual sample
shall be calculated by determining the mass of any individual
sample and dividing the same by the actual length of the
sample. The sample shall be of length not less than 0.5 m.
Batch: The nominal mass of a batch shall be calculated from the
mass of the test specimens and dividing the same by the actual
total length of the specimens, each specimen shall be of length
not less than 0.5 m.
The test pieces obtained shall be full sections of the bars/ wires
and shall be subjected to physical tests without any further
modifications.
For checking nominal mass, mechanical properties, bend test
and rebend test, test specimen of sufficient length shall be cut
from each size of the finished bar/wire at random at a
frequency not less than that specified below:

Table-10.4

Nominal Size For casts/heats For casts/heats of

Quantity

below 100 tonnes 100 tonnes or more

For all sizes 2 per cast 3 per cast
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11. TEST FORE.C. BAG

Name of Test

Refer Code

Procedure

TEXTILES — WOVEN SACKS FOR PACKING CEMENT — HDPE / PP -E.C.

Bags

IS 11652

1. Dimensions

Refer Table 1 of IS 11652.

2. Mass

Refer Table 1 of IS 11652.

3. Average Breaking Strength and Elongation (Refer IS 1969)

Refer Table 1 of IS 11652.

As per IS 1969, the method specifies the determination of the
maximum force and elongation at maximum force of test
specimens in equilibrium with the standard atmosphere for
testing.

4. Average breaking strength of bottom seam (Refer IS 9030)

Refer Table 1 of IS 11652.

IS 9030 prescribes a method for determination of seam breaking
strength of seams when the load is applied perpendicularly to
the seam.

5. UV Test (Refer IS 13162 Part 2)

Operate the Xenon-arc apparatus as directed in IS 2454 : 1985
to provide 120 minute cycles as follows: 102 minutes of light
only at 65 f 5°C black panel temperature, and 30+5 percent
relative humidity, followed by 18 minutes of light and water
spray.

Set the minimum level of gradation to 0’5 W/m?, 1 nm bandpass
at 340 nm.

Randomly assign five specimens for each direction from each
laboratory sample to each of the following exposure times, zero
(unexposed > 150, 300 and 500 hours. Place 30 specimens (15
for each direction) out of the total 40 test specimens in the
apparatus, such that the side most likely to be exposed to the
effects of ultraviolet light will be exposed in the apparatus.

At the end of each exposure time, remove the appropriate five
specimens for each direction for tensile test using cut strip test
as given in IS 1969 : 1985 or wide width strip test as given in IS
13162 Part 5.

Select five unexposed specimens (zero exposure time) and five
exposed specimens for each exposure time interval and
direction, from a laboratory sample as per the method given in
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Sampling

(Refer IS 11652)

IS 1969 : 1985. Test these specimens for breaking strength on a
constant-rate-of-extension (CRE) or a constant rate-of-traverse
(CRT) type testing machine by cut strip test, as given in IS 1969 :
1985 or for wide width test as given in IS 13162 (Part 5) : 1991.
In case of controversy, the CRE method shall prevail.

Calculate the average breaking strength in kN/m for all exposed
and unexposed specimens for each direction.

Calculate the percent loss of strength for the unexposed
specimens for the average results of each exposure time for
each direction.

Table 11.1
No. of No. of Sample Size Sample Size | Sample Size
sacks in Balesto | Sample Size for Breaking | for Breaking
lot be for Visual, Strength of Strength of
Sampled | Mass of Sack HDPE/PP HDPE/PP
Inspection, Fabric before | Fabric after
Dimensions, Exposing to Exposing to
Ends, Picks UV Radiation, uv
and Breaking Radiation,
Requirements | Strength of | Drop Impact
Seam and Strength
Elongation at and Ash
Break Content
Requirements
up to 3 12 8 1
25000
25001 to 5 20 10 2
50000
50001 to 8 32 13 3
100000
100001 to 12 48 18 4
250000

Note:- If the number of the bales in a consighnment exceeds 500, the
same shall be split into number of lots each comprising maximum of
500 bales(1 Bale = 500 sacks).

12. TEST FOR GEO-BAG

12.1

Refer Code

Procedure

Geo bag
IS 16653

1. Thickness (Refer IS 13162 Part 3)

Nominal Thickness is determined when applying a pressure of 2 &+

0.01 kPa to the specimen.
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The thickness of a number of specimens of geotextiles are
measured as the distance between the reference plate on which
the specimen rests and a parallel circular presser-foot exerting
pressures on an area of defined size within a larger area of
geotextile.

The result of the test is given as the average of the results obtained
at each specified pressure.

2. Mass (Refer IS 14716:1990- Reaffirmed 2004)

The mass per unit area is calculated by weighing small square or
circular specimens of known dimensions

The specimens shall be cut in such a way that they are
representative of the material to be tested.

Determine the area of each specimen to an accuracy of 0.5%
Weigh each specimen to an accuracy of 0.1%

Calculate the mass per unit area of each specimen, expressed in
grams per square metre as (m/A)x10* where m is the mass, in
grams, of the specimen; A is the area. in square centimetres, of the
specimen.

3. Length and Width of Geobag (Refer IS 1954)

Length of Piece: The distance between the outermost complete left
thread in a piece, other than weft threads of other materials at the
end(s) of the piece.

Width of Piece: The distance, at right angles to the length of the
fabric, between the outermost warp thread in a piece.

4. Wide Width Tensile Strength & Elongation
(Referred IS 13162 Part-V)

An index test method for determination of the tensile properties of
geotextiles and related products using a wide width strip. The
method is applicable to most geotextiles including woven fabrics,
non-wovens, layered fabrics, knitted fabrics and felts.

This method covers the measurement of load elongation
characteristics and includes -procedures for calculation of secant
stiffness, maximum-load per unit width, strain at maximum load
and equivalent strain at maximum load.

5. Trapezoidal Tear Strength

(Referred IS 14293:1995)

This test method is used to measure the tearing strength of woven
or non-woven geotextiles by the trapezoid method.

This test method may be used with constant rate-of-traverse (CRT)
or constant-rate-of-extension (CRE) type tension machines.
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An outline of an isosceles trapezoid is marked on a rectangular
specimen cut for the determination of tearing strength, and the
non-parallel sides of the trapezoid marked on the specimen are
clamped in parallel jaws of a tensile testing machine. The separation
of the jaws is continuously increased so the tear propagates across
the specimen. At the same time, the force developed is recorded.
The tearing strength, which is the maximum value of the tearing
force, is obtained from the autographic force-extension curve.

6. Seam Strength (Referred IS 15060:2001)

An index test method for determination of the tensile properties of
joints and seams in geotextiles and related products, using a wide-
width strip.

This method quantifies the tensile strength of a joint or seam
between geotextiles or related products. It can provide data to
indicate the joint or seam tensile strength which can be achieved.
A geotextile specimen, 200 mm wide and containing a joint/seam,
is gripped across its entire width in the clamps of a tensile testing
machine, operated at a prescribed rate of extension, and subjected
to a longitudinal force (perpendicular to the seam axis) until the
joint/seam of the geotextile or related product ruptures.

7. STATIC PUNCTURE TEST (CBR TEST)- Referred (IS 16078:2013)

This is a method for the determination of the puncture resistance
by measuring the force required to push a flat-ended plunger
through geosynthetics.

The specimen is clamped between two steel rings. A plunger is
advanced at a constant rate on the centre of the specimen and
perpendicularly to it. The push-through force, push-through
displacement and force displacement curve are recorded.

8. UV Test (Refer IS 13162 Part 2)

Operate the Xenon-arc apparatus as directed in IS 2454 : 1985 to
provide 120 minute cycles as follows: 102 minutes of light only at
65 + 5°C black panel temperature, and 30 +5 percent relative
humidity, followed by 18 minutes of light and water spray.

Set the minimum level of gradation to 0.5 W/m?, 1 nm bandpass at
340 nm.

Randomly assign five specimens for each direction from each
laboratory sample to each of the following exposure times, zero
(unexposed >, 150, 300 and 500 hours. Place 30 specimens (15 for
each direction) out of the total 40 test specimens in the apparatus,
such that the side most likely to be exposed to the effects of
ultraviolet light will be exposed in the apparatus.
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Sampling
(Refer 16653)

At the end of each exposure time, remove the appropriate five
specimens for each direction for tensile test using cut strip test as
given in IS 1969 : 1985 or wide width strip test.

Select five unexposed specimens (zero exposure time) and five
exposed specimens for each exposure time interval and direction,
from a laboratory sample as per the method givenin IS 1969 : 1985.
Test these specimens for breaking strength on a constant-rate-of-
extension (CRE) or a constant rate-of-traverse (CRT) type testing
machine by cut strip test, as given in IS 1969 : 1985 or for wide width
test as given in IS 13162 (Part 5) : 1991. In case of controversy, the
CRE method shall prevail.

Calculate the average breaking strength in kN/m for all exposed and
unexposed specimens for each direction.

Calculate the percent loss of strength for the unexposed specimens
for the average results of each exposure time for each direction.

Table 12.1
5 5 & (] U L | O 4= (0]

. %&Q’ %g@ég-gaqgg'gg
o v T =2 o o el 8 <=2 E €E 929 ol @ o ©
2 228 2o8|f55 828226
3 » S z 9| E © & @ o 2 =
(2 o O () €E £ o 5 o c|l o Y o 3 € =

Ss Q A we=8835° A
1 2 3 4 5 6
i Up to 100 5 0 2 1
ii. 101 -200 8 1 4 2
iii. 201 -300 13 1 5 3
iv. 301 -500 20 2 8 4
V. 501 -1000 32 3 10 5

Vi. 1001 & 50 3 10 6

above

As per Cl 8.3 of IS 16653

(i)

The number of geobags to be selected for length, width, mass,
thickness, mass of sand to be filled and pre-fabrication
requirements shall be in accordance with col 3.

(ii) For wide width tensile strength, elongation, seam strength and

trapezoidal tear strength, the number of geobags selected shall
be in accordance with col 5.
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(iii)
(iv)

given in col 6.

For all other tests, the number of geobags selected shall be as

The lot shall also be declared conforming to this standard, if the

number of defective geobags does not exceed the values

specified in col 4.

13. TEST FOR NYLON CRATE

As per department order no.-02 /shd-03-06/2023 ure-1-43 fedid 29.01.2024
(@Rfrg-vil(D) R deree) :-

13.1
Requirement

Sampling

Testing of Nylon Crate
1. Dimensions

— 12mx1Imx1m (As perSOR)
2. Mass

— 187 (+) 5 grams. (As per SOR)
3. Mesh Size

— 20(£1) cm x 20(+1) cm (As per SOR)

4. No. of plies
— 24 nos. of threads. (As per SOR)

Table 13.1
Lot No of Nylon Crates
Upto 1000 10
1000 to 5000 20
5000 & above 30

14 TEST FOR P.P. ROPE GABBION

14.1
Requirement

Sampling

Testing of P.P. Rope Gabion

1.

2

3

4.

Dimensions

- 1.8mx1.8m x0.5m/ 1.8m x 1.2m x 0.5m (As per SOR)

. Mass

— 9 mm x 4 strand having a weight of 42 gm/m + 8% (As per SOR)

. Mesh Opening Size

— 150 mm x 150 mm (As per SOR)
No. of plies
— 9 mm x4 strand (As per SOR)

Table 14.1
Lot Size of Gabion Sample Size (in nos.)
Upto 25000 1.8x1.8x0.5 1
above 25000 1.8x1.8x0.5 2
Upto 25000 1.8x1.2x0.5 1
above 25000 1.8x1.2x0.5 2
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15 TEST FOR GEO TUBE

15.1 Specification for Geo Tube
Requirement Sl. | Test Parameter Reference for | Unit Range
No. test Method
1 Polymer type IS 667 Polypropylene
Multifilament Black
(Woven Geotextile Tube)

2 Weight per unit area ASTM D 3776 | gm/m2 Min. 330

3 Tensile Strength (Warp | IS 1969 KN/m Min. 80/70
x Weft)

4 Elongation at break IS 1969 % Max. 25 /25
(Warn x Weft)

5 Trapezoidal Tear IS 14293 N Min. 1600
strength (Warp x Weft) /1400

6 CBR Puncture Strength | IS 16348 N Min. 800

7 UV Resistance @ 500 ASTM D4355 % 70
hours

8 Apparent Opening Size | IS 14294 pm Max. 250
AQS microns

9 Water Flow rate (100 IS 14324 Lit/m?/Sec. Min, 18
mm Head) Lit/m?/s

10 | Seam Strength ASTM D4884 % Min. 60-70
efficiency

Source- Guidelines for use of Geotextiles/ Geotextile bag/ Geotextile
tubes in construction of flood Management works by GFCC, Patna.

Note: 1. Warp = Along the direction of length, Weft = Perpendicular
direction of length.

16. Cement Mortar Analysis.

— It is a chemical analysis of cement mortar to find out the calcium content in
cement. The proportion of cement in any cement mortar depends upon the
calcium content of the mixes as well as its constituents. Greater the calcium
content of the mortar richer, will be its cement percentage.
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IURION b ¥ IG-T@IT TG Calibration UT T &7 3TheleT -

S Tentative List of Equipements AMC Cal?bAraB':ion GST Total
No. auip Charge 18% | Amount
Charge

Universal Penetrometer complete

1 set  with Automatic  Time 2250 3150 972 6372
Controller

) Ductility Testing Machine 6375 950 1409 9234
Complete Set

3 Ring & .BaII Apparatus with all 9500 750 1845 12095
Accessories

4 EI.ectrlcaI Ring & Ball Apparatus 2595 750 602 3947
with all Accessories

5 Aggregate Impact Value test 1638 1875 641 4204
apparatus complete set

6 Aggregat(? Crushing Value &Ten 875 8125 1620 10620
Percent Fines Value Apparatus

7 Los ‘Angles Abrasion Testing 13525 1565 2716 17806
Machine

8 Hot Plate 12" Dia 715 938 298 1951
Brass sieves 200mm Dia (Mesh

g |Mo- A47>mm, 2.36mm, 600- 2200 4152 | 1143| 7495
micron, 425-micron, 180 micron,
& 75 micron)
G.l. Sieves 300 mm Dia (Mesh no.
125, 106, 90, 80, 75, 63, 53, 50,

10 40, 26.5, 22.4, 20, 13.2, 11.2, 10, 3167 11000 2550 16717
9.5 mm)

11 Flakiness Gauge 115 1070 213 1398

12 Elongation Gauge 100 1070 211 1381

13 gi(zsmcator Vacuum Type 200 mm 465 500 174 1139

14 SPeC|f|c Gravity Bottle for 75 560 114 249
Bitumen
Sieve Shaker Electrically Operated

15 for 200 & 300 mm dia sieves 3515 940 802 5257
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NABL

- Tentative List of Equipements AMC Calibration GST Total
No. quip Charge 18% | Amount
Charge

Sieve Shaker Hand Operated for

16 300 and 200mm dia sieves 1250 938 394 2582

17 Centrifuge ‘ extractor hand 1825 890 489 3204
operated (bitumen extractor)

18 Centrifuge 'extractor electrically 3870 1875 1034 6779
operated (bitumen extractor)

19 Flash & Fire Point Test Apparatus 1825 860 483 3168

20 Depth Gauge (Thickness Gauge) 670 1065 312 2047
Universal Electrical Oven

21 | ThermostaticallyControlled with 7315 2500 1767 11582
Auto-timer

99 Platfqrm Type Weighing Machine 1565 3175 844 5534
(Physical Balance)

53 EIeFtronlc Balance 600gm cap 1950 1190 565 3705
India make 0.01 gm accuracy

24 Enamel Plate of 12" 95 940 186 1221

55 :;z with Lid of 30 cm & 20 cm 95 1875 355 2375

26 Thin Flim Oven/Loss on Heating 18500 938 3499 22937
Thermometer for Temperature

27 Measuring for Bituminous Mix of 250 565 147 962
Required Size (1 set)

28 Sand Pouring Cylinder Apparatus 375 565 169 1109

59 V!scometer (Vacuum  Capillary 33250 4375 6773 44398
Viscometer)

30 Buoyancy Balance 7625 1225 1593 10443

31 | 2000 KN Compression Testing | — 5550, 10625 | 8303 | 54428
Machine
Table Top Tensile Testing Machine
of 100 KN Load Frame (with all

32 necessary accessories for 225650 7250 | 41922 | 274822
conducting test & data acquisition
software)

33 | Thickness Gauge 5700 350 1089 7139

34 Electronic Weighing Balance 11500 1190 2284 14974
AOS Test Equipment with Sieves,

35 Glass Beads, Lid, Sieve Shaker etc. 19600 1066 3720 24386

36 Abras‘lon Resistance as per BAW 41840 6250 3656 56746
Rotating Drum

37 Dynamic Cone Penetration Test 2875 1690 822 5387

Total | 660243
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Ucdd & 9T fAEeT  (aTe vd ool fAwawon) venirer # sfisifta susol & arfdes
IYG-Wd U4 Calibration WX I Pl JHTehole:-

S Tentative List of Equipements AMC CaI’i\lbé:tLion GST Total
No. quip Charge 18% | Amount
Charge

1 Umversal Penetr‘om'eter complete 2950 3150 972 6372
set with Automatic Time Controller

) SD:tCtlhty Testing Machine Complete 6375 950 1409 9734

3 Ring & ‘BaII Apparatus with all 9500 750 1845 12095
Accessories

4 Elfactr|cal Ring & Ball Apparatus 5595 750 602 3947
with all Accessories

5 Aggregate Impact Value test 1638 1875 641 4204
apparatus complete set

6 Aggregatc? Crushing Value &Ten 875 8125 1620 10620
Percent Fines Value Apparatus

7 Los .Angles Abrasion  Testing 13525 1565 2716 17806
Machine

8 Hot Plate 12" Dia 715 938 298 1951
Brass sieves 200mm Dia (Mesh no.
4.75mm, 2.36mm, 600-micron,

9 425-micron, 180 micron, & 75 2200 4152 1143 7495
micron)
G.l. Sieves 300 mm Dia (Mesh no.
125, 106, 90, 80, 75, 63, 53, 50, 40,

10 26.5, 22.4, 20, 13.2, 11.2, 10, 9.5 3167 11000 2550 16717
mm)

11 Flakiness Gauge 115 1070 213 1398

12 Elongation Gauge 100 1070 211 1381

13 gi(e:lccator Vacuum Type 200 mm 465 500 174 1139

14 | Specific Gravity Bottle for Bitumen 75 560 114 749
Sieve Shaker Electrically Operated

15 for 200 & 300 mm dia sieves 3515 940 802 5257
Sieve Shaker Hand Operated for

16 300 and 200mm dia sieves 1250 938 394 2582

17 Depth Gauge (Thickness Gauge) 670 1065 312 2047
Universal Electrical Oven

18 | ThermostaticallyControlled with 7315 2500 1767 11582
Auto-timer
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S Tentative List of Equipements AMC CaI’i\lbé:tLion GST Total
No. Charge 18% | Amount
Charge
19 PIatfqrm Type Weighing Machine 1565 3175 844 5534
(Physical Balance)
20 Electronic Balance 600gm cap India 1950 1190 565 3705
make 0.01 gm accuracy
21 Enamel Plate of 12" 95 940 186 1221
22 Pan with Lid of 30 cm & 20 cm size 95 1875 355 2325
23 Thin Flim Oven/Loss on Heating 18500 938 3499 22937
24 | Sand Pouring Cylinder Apparatus 375 565 169 1109
55 Viscometer (Vacuum  Capillary 33250 4375 6773 44398
Viscometer)
26 Buoyancy Balance 7625 1225 1593 10443
g7 | 2000 KN Compression Testing | 5oq0, 10625 | 8303 | 54428
Machine
Table Top Tensile Testing Machine
of 100 KN Load Frame (with all
28 necessary accessories for 225650 7250 | 41922 | 274822
conducting test & data acquisition
software)
29 | Thickness Gauge 5700 350 1089 7139
30 Electronic Weighing Balance 11500 1190 2284 14974
AOS Test Equipment with Sieves,
31 Glass Beads, Lid, Sieve Shaker etc. 19600 1066 3720 24386
32 Abras.ion Resistance as per BAW 41840 6250 3656 56746
Rotating Drum
33 Dynamic Cone Penetration Test 2875 1690 822 5387
Total | 646130

e & o Ao (Rierg) gaiememen & #fSiftd suaon & aiffe @-3@a @
Calibration UT I ol 3lchold:-

S Tentative List of Equipements AMC Calli\ler:tLion GST Total
No. quip Charge 18% | Amount
Charge

1 Umversal Penetrpmfeter complete 2950 3150 972 6372
set with Automatic Time Controller

) SD(;Jtctlllty Testing Machine Complete 6375 950 1409 9234

3 Ring &‘BaII Apparatus with all 9500 750 1845 12095
Accessories

4 Electrical Ring & Ball Apparatus 2595 750 602 3947
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S Tentative List of Equipements AMC Calibration GST Total
No. quip Charge 18% | Amount
Charge
with all Accessories
5 Aggregate Impact Value test 1638 1875 641 4204
apparatus complete set
6 Aggregatg Crushing Value &Ten 875 8175 1620 10620
Percent Fines Value Apparatus
7 Los .Angles Abrasion  Testing 13575 1565 2716 17806
Machine
8 Hot Plate 12" Dia 715 938 298 1951
Brass sieves 200mm Dia (Mesh no.
4.75mm, 2.36mm, 600-micron,
9 425-micron, 180 micron, & 75 2200 4152 1143 7495
micron)
G.l. Sieves 300 mm Dia (Mesh no.
125, 106, 90, 80, 75, 63, 53, 50, 40,
10 26.5, 22.4, 20, 13.2, 11.2, 10, 9.5 3167 11000 2550 16717
mm)
11 Flakiness Gauge 115 1070 213 1398
12 Elongation Gauge 100 1070 211 1381
13 gie;mcator Vacuum Type 200 mm 465 500 174 1139
14 | Specific Gravity Bottle for Bitumen 75 560 114 749
Sieve Shaker Electrically Operated
15 for 200 & 300 mm dia sieves 3515 940 802 5257
Sieve Shaker Hand Operated for
16 300 and 200mm dia sieves 1250 938 394 2582
17 Depth Gauge (Thickness Gauge) 670 1065 312 2047
Universal Electrical Oven
18 | ThermostaticallyControlled with 7315 2500 1767 11582
Auto-timer
19 PIatfqrm Type Weighing Machine 1565 3175 844 5534
(Physical Balance)
20 Electronic Balance 600gm cap India 1950 1190 565 3705
make 0.01 gm accuracy
21 Enamel Plate of 12" 95 940 186 1221
22 Pan with Lid of 30 cm & 20 cm size 95 1875 355 2325
23 Thin Flim Oven/Loss on Heating 18500 938 3499 22937
24 | Sand Pouring Cylinder Apparatus 375 565 169 1109
55 V!scometer (Vacuum  Capillary 33250 4375 6773 44398
Viscometer)
26 Buoyancy Balance 7625 1225 1593 10443
27 2000 KN Compression Testing 35500 10625 8303 54428
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S Tentative List of Equipements AMC CaI?bArE’:ion GST Total
No. quip Charge 18% | Amount
Charge
Machine
28 | Thickness Gauge 5700 350 1089 7139
29 Electronic Weighing Balance 11500 1190 2284 14974
AOS Test Equipment with Sieves,
30 Glass Beads, Lid, Sieve Shaker etc. 19600 1066 3720 24386
31 Abras‘lon Resistance as per BAW 41840 6250 3656 56746
Rotating Drum
32 Dynamic Cone Penetration Test 2875 1690 822 5387
Total | 371308
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ReCicy (AMC) aar
Calibration WY '&‘-’IFT dTell
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ory

3,97,382/-

49,34,405/-
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g aor e (R
gold)  wIERmenr A
2700 | FET  3URCT & | 371308/-| 9 @G | 33,41,772/- | 33,41,772/-
i I@-@E  (AMC)
dAT  Calibration W B
arel <Y

SURIh IOTAT GARM3T # ST suaol & arifies I@-I@a (AMC) dT Calibration
W A drell <ag & bl o] [hdT IRT &1 ddiaes &7 @ FEr A 3l 3ifAeprer
YR IJATT H HYfdhdl & Y G & TR difeh I@-IW@EG (AMC) & 3HdaTd &
zad AFfARE o P U @1 AU fhar Srar € 5w o 3 7 e & fow
qIYh TG-3@EF (AMC) T TG FATed 9| 33h Al & Tegdl A foram S &, &
Hod a¥ # gARRmenst # FREta 3 U Sder aiffe @-t@a (AMc) dor
Calibration @A SITAT &, W Bl dlel <A &HT IUTAT Th SH & WU 3UUh b YR
R fopar Sirwen| 39 aorar # suaon & aiffies I@-I@E (AMC) AT Calibration T &
3OO & 3gfdedT & urd frar = §, 58 AT Aot # dR W seddre foRar S @
Tl TUT 3MMEARTD Y&/ UTeheled IR I AT &I BT e [Agarrger fhar sream|
MY HaeT HAfEd AHmia gaeRmer # Ja o Wl Td 3 SUHTT aeg3il & 6
AG # U &1 uaura a¥ 2024-25 & U FANT Uhdold & HUR WX fRAT IR=T §
gt sea@ Hegdl A ¥ foham I § | Hotd a¥ I SHHT WAl arEdiaehdl & 3R
R S|
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gRfAE-Iv

ST T[0T ALV geisel qUT Y U ufA&or usisell H QY ¥ & fov T 3Heg
Camper T HAJET dled W & el I & Hreheld (M 270072711 3iestd)

THAT HILUT &g Ucdeh &A1 0T 0T gzl do1 MY Td GfALTOT gdsel & gL a¥ &

o 1A Teh Camper AT HHAJeT dleed W Bl dlel eTT BT bl :-

Camper IT HAJST dTedd &1 &fae fHIAT = 1100/-

foRaT W &1 arelm ARG < = 1100 x 26 = 28600/~

AR $9T T Wad (3Thferd) = 250 wiex ufd ared

YT WX Bl drell ATMHD T = 93 x 250 = 23580/-

WWEW@WCampermwmwm(éﬂﬁm)m
= 28600 + 23250 = 51850/~

R a§ & AT TF Camper A FAJET e W B aTd T = 51850 x 12 =

6,22,200/-

& IUT fAIAOT Sl qAT MY T YAGTOT YS! H QR AV & fOU Teh 376 Camper
T AT dedd W g arel o7 & MR 3Tehered: -

ufa
Camper/ Camper T Dol AT
IGE EE VEAE IR
oy L A TAGeT | (R A & | Mfar ey
UHSH/3dd )
qed W | dred 9T forT)
Zp
Camper/ HAJeA diged
MY T UALoT gHSd,
6,22,200/- 3 3lcq 18,66,600/ -
2711 | @ate 55,99,800/-
o1 o (<& 6,22,200/ 6 37cc 37,33,200/
Qa" aﬂ ﬁ ) - ’ ’ ’ ’
Camper/ HAJeT dlged
2700 e T 0T 55,99,800/-
, . 6,22,200/- 9 3cq 55,99,800/-
(Riarg goi) yeisd
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Office of Executive Engineer
Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR CONCRETE CUBES

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:-

Agenda No:-

Location:-

Lat.:- Long.:-

Sl. | Type of Casting | Location of casting
No. | (RCC/ PCC)

Date of Date of Remarks
Casting Collection

1

Sample collected in presence of following

Contractor /Contractor’s Representative

J.E(W.) A.E.(W.)

JLE(Q.C) A.E.(Q.C.)

80

E.E.(W.)

E.E.(Q.C.)



Office of Executive Engineer
Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR BRICK

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-

Location:- Lat.:- Long.:-
SI. | FROG Mark Total Required Available Quantity of | Collection | Remarks
No. Quantity Quantity Samples Date

1

2

3

4

5

6

7

Sample collected in presence of following

Contractor /Contractor’s Representative

JE(W.) A.E.(W.) E.E.(W.)
J.E.(Q.C.) A.E.(Q.C) E.E.(Q.C.
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Office of Executive Engineer
Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR AGGREGATE

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-
Agreement No:- Agenda No:-
Location:- Lat.:- Long.:-
Sl. | Type of Total Required Available Quantity of | Collection | Remarks
No. | Aggregate Quantity Quantity Samples Date
(Fine / Coarse)
1
2
3
4
5
6
7

Sample collected in presence of following

Contractor /Contractor’s Representative

J.E(W.) A.E.(W.) E.E.(W.)

J.E(Q.C.) A.E.(Q.C.) E.E.(Q.C.
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Office of Executive Engineer

Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR SOIL

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-

Location:- Lat.:- Long.:-
SI. | Total Required Available Quantity | Quantity of Collection Remarks
No. | Quantity Samples Date

1

2

3

4

5

6

7

Sample collected in presence of following

Contractor /Contractor’s Representative

JE(W.) A.E.(W.) E.E.(W.)
J.E.(Q.C.) A.E.(Q.C) E.E.(Q.C.
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Office of Executive Engineer

Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR CEMENT

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-

Location:- Lat.:- Long.:-
SI. | Total Required Available Quantity | Quantity of Collection Remarks
No. | Quantity Samples Date

1

2

3

4

5

6

7

Sample collected in presence of following

Contractor /Contractor’s Representative

JE(W.) A.E.(W.) E.E.(W.)
J.E.(Q.C.) A.E.(Q.C) E.E.(Q.C.
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Office of Executive Engineer

Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR BITUMEN

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-

Location:- Lat.:- Long.:-
SI. | Total Required Available Quantity | Quantity of Collection Remarks
No. | Quantity Samples Date

1

2

3

4

5

6

7

Sample collected in presence of following

Contractor /Contractor’s Representative

JE(W.) A.E.(W.) E.E.(W.)
J.E.(Q.C.) A.E.(Q.C) E.E.(Q.C.)
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Office of Executive Engineer

Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR GSB & WMM

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-

Location:- Lat.:- Long.:-
SI. | Total Required Available Quantity | Quantity of Collection Remarks
No. | Quantity Samples Date

1

2

3

4

5

6

7

Sample collected in presence of following

Contractor /Contractor’s Representative

JE(W.) A.E.(W.) E.E.(W.)
J.E(Q.C.) A.E.(Q.C) E.E.(Q.C.
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Office of Executive Engineer

Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR ASPHALT MIX (BM, SDBC, BC, PREMIX etc.)

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-

Location:- Lat.:- Long.:-
SI. | Type of bitumen mix Chainage/KM Quantity of Collection Remarks
No. Samples Date

1

2

3

4

5

6

7

Sample collected in presence of following

Contractor /Contractor’s Representative

JE(W.) A.E.(W.) E.E.(W.)
J.E.(Q.C.) A.E.(Q.C) E.E.(Q.C.
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Office of Executive Engineer
Quality Control/Research & Training Division

SAMPLE COLLECTION FORM FOR E.C. BAG, GEO BAG, MEGA GEO BAG, G.T. FILTER

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-

Location:- Lat.:- Long.:-

SI. | Total Required Available Quantity | Quantity of Collection Remarks
No. | Quantity Samples Date

1

Sample collected in presence of following

Contractor /Contractor’s Representative

J.E(W.) A.E.(W.) E.E.(W.)

JE(Q.C) A.E.(Q.C.) E.E.(Q.C.
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Office of Executive Engineer
Quality Control/Research & Training Division

SAMPLE COLLECTION FORM (Miscellaneous)

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement No:- Agenda No:-
Name of Agency:-
Location:- ‘ Lat.:- ‘ Long.:-
SI. | Type of Total Required Available Quantity of | Collection | Remarks
No. | Samples with Quantity Quantity Samples Date
Mark
1
2
3
4
5
6
7

Sample collected in presence of following

Contractor /Contractor’s Representative

J.E(W.)

J.E(Q.C.)

A.E.(W.)

A.E.(Q.C.)
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E.E.(W.)

E.E.(Q.C.)




gRIQrE-VI




OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

Test Report for Standard Procter Compaction Test
(1S:2720 PART-7)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date.....ccvvrveennne
Name of Division :
Name of Work :

Aggrement No.:
Agenda No. :
Location : Lat. :
Long. :
Date of Collection :
Required Quantity:
Available Quantity :
1 No. of Container
Wt. of Container
Wt. of Container + wet Soil
Wt. of Container + dry Soil
Wt. of Moisture
Wt. of dry Soil
% of Moisture
Sample taken for Test
Initial add of Water=
Initial add of Water % =
Secondary Add of Water in % =
Volume of Mould

O 00N O U1l & WN

[ Y
N - O

Wt. of Soil Mould

Wet density

% of Moisture

Dry Density

Test Result : ( By Graph)
Maximum dry density (MDD) g/cc =
Optimum moisture content (OMC) % =

F.A./Lab. A. J.E A.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

DETERMINATION OF DRY DENSITY IN-PLACE (FIELD DENSITY TEST BY CORE CUTTER METHOD)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date.....cccoeenennee
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :
Location : Lat. :
Long. :
Chainage:
No. of Layers/ R.L. :
Maximum dry density (MDD) :
Optimum moisture content (OMC) :
Discription . Observations
SI.No. Unit
1 2 3 4

1 |Offset from centre

2 [Mass of mould+Compacted soil W1 g

3 [Mass of mould W2 g

4 |Mass of compacted soil W3=W1-W2 g

5 [Volume of mould V cc

6 |Bulk Density of soil gy, =W3/V g/cc

8 [Moisture Content (by speedy moisture meter) w %

9 [Dry Density g4= gpui/(1+w/100) g/cc

10 [Percentage Compaction= (g,/MDD) x 100 %

11 [Mean Density (g/cc)

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

DETERMINATION OF DRY DENSITY IN-PLACE (SAND REPLACEMENT METHOD)
AS PER 1S:2720-PART 29

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date.....cccoevenennee
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :
Location : Lat. :
Long. :
Chainage:
No. of Layers/R.L. :
Maximum dry density (MDD) :
Optimum moisture content (OMC) :
Bulk Density of Sand, gs (g/cc) :
Weight of sand in Cone W3 (grams from lab) :
Discription . Observations
SI.No. Unit
1 2 3 4
Offset from centre
Weight of wet soil from hole W g
3 Weight of sand with cylinder before pouring
(W1) i
4 [Weight of sand with cylinder after pouring (W2) g
5 |Weight of sand in hole (Ws=W1-W2-W3) g
6 [Volume of the hole V = Ws/gs g
7 |Bulk Density of Soil gy = (W/V) g/cc
8 |Moisture Content (by speedy moisture meter) %
9 |Dry Density g4= gpui/(1+w/100) g/cc
10 |Percentage Compaction= (g,/MDD) x 100 %
11 [Mean Density (g/cc)
F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

LIQUID LIMIT AND PLASTIC LIMIT (I1S:2720 PART-5)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date....ccoecveecrenne
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat. :
Long. :

Date of Collection :

Required Quantity:

Available Quantity :

Liquid limit Plastic Limit

Determination no. 1 2 3 1 2

No. of Blows

Container no.

Wt. of empty Container(g)

WHt. of Container + wet soil (g)

WHt. of Container + dry soil (g)

Wt. of Water (g)

Wit. of oven dry soil (g)

Moisture Content (%)

Average

Test Result :

Liquid Limit (LL%) =
Plastic Limit (PL%) =
Plasticity Index (LL-PL) =

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

SIEVE ANALYSIS OF FINE AGGREGATE

IS 383
( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date....ccccoeveueenenn.
Name of Division :
Name of Work :
Aggrement No.:
Agenda No. :
Location : Lat. :
Long. :

Date of Collection :
Required Quantity:
Available Quantity :

S:\/e Mv::;ifal Cum.YVt. of | cum. % of Percentage Weight of Passing

size | Retained Material Ret. [ Material ] ] ) ]

(gm) Retained As per Test ZONE-I ZONE-II ZONE-III ZONE-IV

(mm) (gm)

10.00 100 100 100 100
4.75 90-100 90-100 90-100 95-100
2.36 60-95 75-100 85-100 95-100
1.18 30-70 55-90 75-100 90-100
0.60 15-34 35-59 60-79 80-100
0.30 15-20 8-30 12-40 15-50
0.15 0-10 0-10 0-10 0-15

FINENESS MODULUS
F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

SPECIFIC GRAVITY & WATER ABSORPTION OF FINE AGGREGATES
1S:2386 (PART-IIl)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date....cccccveeernene
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat. :
Long. :

Date of Collection :

Required Quantity:

Available Quantity :

BY PYCNOMETER METHOD

Description 1 2

Pycnometer Bottle Number

Weight of SSD Sample (W1) (g)

Weight of Pycnometer bottle + water + Sample(W2) (g)

Weight of Pycnometer bottle + water (W3) (g)

Weight of oven dry sample (W4) (g)

Bulk Specific Gravity = W4/(W1- (W2 - W3))

Apparent Specific Gravity = W4/(W4- (W2-W3)

Water Absorption = (W1 —-W4) / W4* 100

Average Specific Gravity

Average Water absorption (%)

Remarks :

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

Test Report for Modified Procter Compaction Test ( for GSB & WMM)
(1S:2720 PART-8)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date.....ccvvrveennne
Name of Division :
Name of Work :

Aggrement No.:
Agenda No. :
Location : Lat. :
Long. :
Date of Collection :
Required Quantity:
Available Quantity :
1 No. of Container
Wt. of Container
Wt. of Container + wet sample
WHt. of Container + dry sample
Wt. of Moisture
Wt. of dry Sample
% of Moisture
Sample taken for Test
Initial add of Water=
Initial add of Water % =
Secondary Add of Water in % =
Volume of Mould

O 00N O U1l & WN

[ Y
N - O

Wt. of sample Mould

Wet density

% of Moisture

Dry Density

Test Result : ( By Graph)
Maximum dry density (MDD) g/cc =
Optimum moisture content (OMC) % =

F.A./Lab. A. J.E A.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

( If Test result is out of Standard range, then print as foot note in red colour)

Letter No.........
Name of Division :
Name of Work :

Aggrement No.:
Agenda No. :
Location :

Date of Collection :
Required Quantity:
Available Quantity :

Gradation Of Granular Sub Base

Lat. :
Long. :

IS Wt. of Cum.Wt. of
Sieve | Material Material
Size Retained Retained
(mm) (gm) (gm)

Cum. % of
Material
Retained

%
passing

Specified % of passing

Grading |

Grading Il

Grading
]

Grading
\Y)

Grading
V

Grading
VI

75

100

100

53

80-100

100

100

100

80-100

100

26.5

55-90

70-100

55-75

50-80

55-90

75-100

9.5

35-65

50-80

35-65

55-75

4.75

25-55

40-65

10-30

15-35

25-50

30-55

2.36

20-40

30-50

10-20

10-25

0.85

2-10

0.425

10-15

10-15

0-5

0-8

0.075

<5

<5

<5

<5

0-3

Remarks :

F.A./ Lab. A. J.E.

A.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

Gradation Of Wet Mix Macadam
As per IRC 109

( If Test result is out of Standard range, then print as foot note in red colour)

Letter No......... Date.....cccoeenennee
Name of Division :
Name of Work :
Aggrement No.:
Agenda No. :
Location : Lat. :
Long. :
Date of Collection :
Required Quantity:
Available Quantity :
IS Sieve we. O,f Cum.Wt. of Cum. % of
Size Mat(.erlal Material Material %, Specified % of passing
(mm) Retained Retained (gm) Retained passing
(gm)
53.00 100
45.00 95-100
22.40 60-80
11.20 40-60
4.75 25-40
2.36 15-30
0.60 6-18
0.075 4-8
Remarks :
F.A./ Lab. A. J.E. A.E. E.E
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

AGGREGATE IMPACT VALUE

IS: 2386 (PART-V)

( If Test result is out of Standard range, then print as foot note in red colour)

Letter No.........
Name of Division :
Name of Work :

Aggrement No.:
Agenda No. :
Location :

Date of Collection :
Required Quantity:
Available Quantity :

Lat. :
Long. :

Discription

Symbol Unit 1 2

Weight of aggregate(dry) passing through IS
Sievel2.5 mm & retained on 10 mm

w1 g

Weight of fraction retained on 2.36 mm IS
sieve

W2 g

Weight of fraction passing through 2.36 mm IS

sieve

W3 = W1-W2 g

W4=W1-(W2+W3)
(if Wa>1g, discard and carryout fresh test)

W4 %

Aggregate Impact value

(W3/W1)*100 | %

Average Aggregate Impact value

Remarks :

F.A./ Lab. A. J.E.

A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

Abrasion of Coarse Aggregate using Los Angeles Machine (1S:2386 PART-4)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date....ccoevevuennens
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat. :
Long. :

Date of Collection :

Required Quantity:

Available Quantity :

Records of Observation

SI. No. Determination Sample| |Sample ll

1 |Total weight of Dry Sample taken = W1 gm

2 [Weight of Portion Passing 1.7 mm Sieve = W2 gm

3 |Aggregate Abrasion value = (W2/W1) * 100 Value (%)

Mean Los Angeles Abrasion Value=

Acceptance Creteria : value Between 60 to 30 depends upon different purpose of
aggregate.
Remarks :

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

INDIVIDUAL GRADATION OF COARSE AGGREGATE

IS 383

( If Test result is out of Standard range, then print as foot note in red colour)

Letter No.........

Name of Division :

Name of Work :

Aggrement No.:
Agenda No. :
Location :

Date of Collection :
Required Quantity:
Available Quantity :

Lat. :
Long. :

IS
Sieve
Size
(mm)

Wt. of
Material
Retained

(gm)

Cum.Wt. of
Material
Retained (gm)

Cum. % of
Material
Retained

%
passing

Specified % of passing

40 mm

20 mm

12.5 mm

10 mm

63.00

100

40.00

85-100

20.00

0-20

16.00

100

12.50

85-100

10.00

0-45

4.75

0-10

2.36

Remarks :

F.A./ Lab. A.

J.E.

A.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

FLAKINESS INDEX AND ELONGATION INDEX
IS: 2386 (PART-1)

( If Test result is out of Standard range, then print as foot note in red colour)

Letter No.........
Name of Division
Name of Work :

Aggrement No.:
Agenda No. :
Location :

Lat. :
Long. :

Date of Collection :
Required Quantity:
Available Quantity :

Wt. of Aggregate Wt. of Aggregate Wt. of Aggregate retained
. . Total Wt. of . ) . on length gauge after
IS Sieve Size (mm) retained on thickness passing through . ;
Aggregate taken (g) ] retained on thickness gauge
gauge (g) Thickness gauge (g) ()
63 50
50.00 | 40.00
40.00 31.50
31.50 25.00
25.00 20.00
20.00 16.00
16.00 12.50
12.50 10.00
10.00 6.30
Total (gm) A= B= C= D=

Flakiness Index (C/A)=

Elongation Index(D/B)=

Combined Flakiness and Elongation Indices = ((C/A)+(D/B))X100=

Remarks :

F.A./ Lab. A.

J.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

Letter No

Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location :

Date of Collection :
Required Quantity:
Available Quantity :

Methods of tests of burnt clay building bricks (1S:3495 PART-1 to 4)

( If Test result is out of Standard range, then print as foot note in red colour)

Lat. :
Long. :

Sl.
No.

Frog
Mark

Dry Wt.

ingm

Moist Wt.
ingm

%
Moisture

Dimension

Length in
mm

Breath in | Heightin
mm mm

Areain

2
mm

Load in
KN

Compressive
Strength in

N/mm?

Average
Compresive
Strength

Remarks

% WATER ABSORPTION :-
TOLERANCE ON DIMENSION
PHYSICAL PROPERTIES (i)

(ii)
(iii)
(iv)
v)

L:-

COLOUR
SHAPE
EDGE
TEXTURE AFTER BRAKING
SOUND WHEN STRUCK

Acceptance Criteria : Depends upon different Class of Bricks. For details refer IS: 3495, 1S: 16720 etc.

Note: Remarks will be recorded as either " Suitable" or " Not Suitable".

F.A./Lab A.

J.E

A.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

Letter No.........
Name of Division :
Name of Work :

Aggrement No.:
Agenda No. :
Location :

Date of Collection :
Required Quantity:
Available Quantity :

Method of Tests for Strength of Concrete (1S:516 )

( If Test result is out of Standard range, then print as foot note in red colour)

Lat. :
Long. :

Cross i Average
Date of | Date of Wt. of | Nature of | section | Load in Compressive Compressive
S..No. |Lab.No.| —o'¢ _ : Stength in ) REMARKS
Casting | Crushing | Cube (g) work area KN ) Stength in
2 N/mm 2
mm N/mm
1
Acceptance Criteria : Depends upon different Grade of Concrete. For details refer IS: 456
Note: Remarks will be recorded as either " Suitable" or " Not Suitable".
F.A./Lab. A. J.E A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

INITIAL AND FINAL SETTING TIME OF CEMENT (1S:4031 PART-V)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date....cooeceeerenne
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat. :
Long. :

Date of Collection :

Weight of Cement taken (g) :

Weight of water added = 0.85 of Normal Consistency:

A) INITIAL SETTING TIME B) FINAL SETTING TIME
S.No. | Timeof [ Needle |Initial Setting S.No. Time of | Needle Final
water [ penetrati| Time (min) water | penetrati| Setting
added | on (mm) added | on(mm) Time
1 1
2 2
3 3
4 4
Initial Setting time: Final Setting time:

Acceptance Criteria: Depends upon different grade of cement. For details refer IS: 269,1S:

8112, 1S: 12269, IS : 455, IS : 6909 etc.
Initial Setting Time : 2 30min
Final Setting Time : < 600min

Remarks :

Note : Remarks will be recorded as either " Suitable" or " Not Suitable".

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

SOUNDNESS OF CEMENT BY LE-CHATELIER METHOD
(1S:4031 PART-III)
( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... D) (I
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat. :
Long. :

Date of Collection :

Quantity of Cement added (g) :

Quantity of water added = 0.78 of Normal Consistency:

SOUNDNESS OF CEMENT:
Initial
S.No. .n| ' . . Distance Between
Distance [Distance Between Indicators )
. Indicators after Soundness of cement (L2
Between |after 24 hrs of submersion in o .
submersion in boiling -L3 )-(mm)

Indicators water at 27+2° C (L2)

water for three hours (L3)
(L1)

WIN| -

4

Acceptance Criteria: Depends upon different grade of cement. For details refer IS: 269,1S: 8112, IS:
12269, IS : 455, IS : 6909 etc.

Remarks :

Note : Remarks will be recorded as either " Suitable" or " Not Suitable".

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

SPECIFIC GRAVITY OF CEMENT
(1s: 4031)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date....cccoveeuene
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat. :
Long. :

Date of Collection :

Grade of Cement :

SOUNDNESS OF CEMENT:

Trial No.

Determination
1 2 3 Average

Weight of bottle (w1)

Weight of bottle with sample (w2)

Weight of bottle with sample and kerosene (w3)

Weight of bottle with water (w4)

Weight of bottle with kerosene (w5)

Specific Gravity of Kerosene(w6) =(w5-w1)/(w4-w1)

Specific Gravity of Sample= (w2-w1) *w6/(w2-w1)-(w3-w5)

Acceptance Criteria: Depends upon different grade of cement. For details refer IS: 269,1S: 8112, IS: 12269, IS
: 455, 1S : 6909 etc.

Remarks :

Note : Remarks will be recorded as either " Suitable" or " Not Suitable".

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

NORMAL CONSISTENCY OF CEMENT
(1S:4031 PART-V)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No.........
Name of Division :
Name of Work :

Aggrement No.:

Agenda N
Location :

O.:

Date of Collection :
NORMAL CONSISTENCY :

Lat. :
Long. :

S.No.

Weight of
Cement
taken (g)

Weight of water taken (g)

Time taken from
adding of water to
Cement (min)

Consistency of Cement
(%)

1
2
3

4

Acceptance Criteria: Depends upon different grade of cement. For details refer IS: 269,1S: 8112, IS:
12269, IS : 455, IS : 6909 etc.

Remarks :

Note : Remarks will be recorded as either " Suitable" or " Not Suitable".

F.A./

Lab. A.

J.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

PENETRATION VALUE OF BITUMEN
(TEST METHOD 15:1203-1978)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date....ccoeoeennnee
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :
Location : Lat. :
Long. :
Date of Collection :
Bitumen Grade :
>-No. Test temp Dial Reading (0.1 mm) Penetration Remarks
. (0.1mm)
(C) Initial Final
1
2
3
4
Average

Acceptance Criteria : Depends upon different paving grades of Bitumen. For details refer IS
73
Note : Remarks will be recorded as " Suitable" or " Not Suitable".

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

DETERMINATION OF VISCOSITY
(15:1206-1978)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date.....cccoeeenenee
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat.:
Long. :

Date of Collection :

Bitumen Grade :

Observations

Pouring Temperature, °C:

Test Temperature, °C :

Size of Orifice (mm) :

Viscosity in (sec) :

Viscosity in (Cst) :

(Note 1: 1 sec = 400 Cst for 10 mm Orifice)
(Note 2 : 1 sec = 13.2 Cst for 4 mm Orifice)

Acceptance Criteria : Depends upon different paving grades of Bitumen. For details refer IS
73

Remarks :

Note : Remarks will be recorded as " Suitable" or " Not Suitable".

F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

BINDER CONTENT PAVING MIXTURES CENTRIFUGE METHOD
(IRC:SP:11)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No.........
Name of Division :
Name of Work :

Aggrement No.:
Agenda No. :
Location : Lat. :
Long. :
Date of Collection :

BINDER CONTENT TEST

>-No. Sample Remarks

Details

Weight of Mix (W1) g
Initial weight of filter paper
Weight of Aggregate after extraction (W2) g

Weight of filter paper after extraction with fine

Increased weight of filter (W4) g

Weight of Binder (W5) = W1-(W2+W4)

N|oju|h|wW|N|F-

Binder Content (BC)% = W5/W1X100

Average Binder Content

GRADATION OF AGGREGATE FRACTION (BC- MoRT&H Table 500-18, DBM- Table 500-10, BM- Table 500-4)

Sieve Wt. Cumulative % % IMF Grading 1 Grading 2
Size |retained (g)| Wt. Retained | Retained | Passing | Limits
(mm) (g) Nominal Size | Nominal Size
Aggregate = | Aggregate =
Layer Layer
thickness= thickness=
Acceptance Criteria : As Guided by perticular Aggrement.
Note : Remarks will be recorded as it permit or not with perticular aggrement.
F.A./ Lab. A. J.E. A.E. E.E.
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

FLASH AND FIRE POINT TEST
(15:1209-1978)

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No......... Date.....cccoevenenee
Name of Division :
Name of Work :

Aggrement No.:

Agenda No. :

Location : Lat. :
Long. :

Date of Collection :

Bitumen grade:

Type of equipment: Closed cup/ Open cup

Rate of Heating

Time, minutes 1 2 3 4 5 6 7 8 9 10

Temperature, °C

Test Numb
Test property 1 e 2um er3 Mean Value

1. Flash point

2. Fire point

3. Mean value

Acceptance Criteria : Depends upon different paving grades of Bitumen. For details refer IS :73
Remarks :

Note : Remarks will be recorded as " Suitable" or " Not Suitable".

F.A./ Lab. A. J.E. A.E. E.E.

112



OFFICE OF THE EXECUTIVE ENGINEER

Quality Control / Research & Training Division

Letter No:-

Name of Division:-

Name of Work:-

Agreement No:-
Agenda No:-
Location:-

( If Test result is out of Standard range, then print as foot note in red colour)

Date of Collection:-
Required Quantity:-
Available Quantity:-

Date:-

Lat:-
Long.:-

Statement showing Test Results of Geo Textile Sample of G.T. Filter

Sr. | Sample | Sample Mass Breaking | Elongation (%) | Grab Strength| Trapezoidal Tear| Remarks
No | Code No. No. (GSM) Strength Strength (N)
130gm/m*| 26KN/m >29% 0.7 KN 0.3 KN
1 2 3 4 5 7 8 9 10
F.A./ Lab.A. J.E. A.E. Executive Engineer
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OFFICE OF THE EXECUTIVE ENGINEER
Quality Control / Research & Training Division

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No:- Date:-
Name of Division:-

Name of Work:-

Agreement No:-
Agenda No:-
Location:- Lat:-
Long.:-
Date of Collection:-

Required Quantity:-

Available Quantity:-

Statement showing Test Results of Geo Textile Sample of Geo Mega Bag (2m X 1.5m))

Sr. | Sample | Sample Mass Thickness Wide width Tensile Strength Trapezoidal | Static Punture | Remarks
No | Code No. No. (GSM)  |Under 2kPa (Along the Length) Tear Strength [  Strength (N)
2mm (Min.) KN/M Elongation (%) (N)
600gm/m?> |4.0mm (Min. 24 KN/M) (Min. 50%) (Min. 600N) [ (Min. 4700 N)
1 2 3 4 5 6 7 8 9 10
1
2
3
1
2
3
1
2
3
F.A./Lab.A. J.E. A.E. Executive Engineer
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OFFICE OF THE EXECUTIVE ENGINEER

Quality Control / Research & Training Division

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No:- Date:-
Received From:-
Name of Division:-
Name of Work:-

Agreement No:-

Agenda No:-

Location:- Lat:-
Long.:-

Date of Collection:-

Required Quantity:-

Available Quantity:-

Statement showing Test Results of Geo Textile Sample of Geo Bag (1m X 0.7m))

Sr. | Sample | Sample Mass Thickness Wide width Tensile Strength Trapezoidal | Static Punture | Remarks
No | Code No. No. (GSM) |Under 2kPa (Along the Length) Tear Strength | Strength (N)
KN/M Elongation (%) (N)
300g/m’ |(Min. (Min. 15 KN/M) (Min. 50%) (Min. 340N) [ (Min. 3000 N)
3.0mm)
1 2 3 4 5 6 7 8 9 10
1
2
3
1
2
3
1
2
3
F.A./ Lab.A. J.E. A.E. Executive Engineer
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OFFICE OF THE EXECUTIVE ENGINEER

Quality Control / Research & Training Division

Letter No:-

Name of Division:-

Name of Work:-

Agreement No:-
Agenda No:-
Location:-

Date of Collection:-
Required Quantity:-
Available Quantity:-

( If Test result is out of Standard range, then print as foot note in red colour)

Lat:-
Long.:-

Date:-

Statement showing Test Results of New EC Bag Sample (Woven)

116

Sr. | Sample | Sample [ Lengthin | Width in|Weightin Breaking Strength in N Elongation at Breaking point Average breaking | Remarks
No [ Code No. No. cm (Min. cm gms 70 strength of Bottom
76cm.) | (48+1) | gms +6% 850 N (Min.) 20+ 5% Seam 390 N (Min.)
Length | Average | Width Average | Length | Average | Width | Average | Bottom | Average
wise wise wise wise Seam
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 Q.
2 2
: :
1 g
> £
6 2
7 3
8 s
9 2
<
10 8
(%]
11 g
12 o
13 c
14 £
15 <
16 @
[J]
17 €
18 £
19 8
20 =
F.A./ Lab.A. J.E. A.E. Executive Engineer




Office of Executive Engineer
Quality Control/Research & Training Division

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No:- Dated:-

Name of Test:- NEW EMPTY CEMENT BAG (Physical)

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement / Agenda No:-

Name of Agency:-

Location:- Lat.:- Long.:-

Date of Test:-

Manufacture of NEW EMPTY CEMENT BAG:-

Description of New EC Bag. Standard Found Remarks

Inner Length of New Empty Cement 26 cm Length from Bottom Seam to
Bag ’ Open Mouth

Width of New Empty Cement Bag 48cm. (+1cm)

Weight of New Empty Cement Bag 70gm. (+6%)

Weight of New Empty Cement Bag

50 Kg.
after filling &
Stitching of New Empty Cement Bag 2 nos. By
after filling machine
JE.(Q.C) A.E.(Q.C.) E.E.(Q.C.)
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Office of Executive Engineer
Quality Control/Research & Training Division

( If Test result is out of Standard range, then print as foot note in red colour)

Letter No:-

Dated:-

Name of Test:- NYLON CRATES (Physical)

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement / Agenda No:-

Name of Agency:-

Location:- Lat.:- Long.:-
Date of Test:-
Description of Nylon Crates. Standard Found Remarks
Size of Nylon Crate Imx1lmx1im
165gm.
Weight of Nylon Crates. &
(+5gm)
Mesh Size of Nylon Crates. 20cm X 20cm
No. of Threads. 24 nos.
Nos. of Filled New EC Bag in one NC.
. 25 nos.
(With 50 kg/EC Bag)
J.E.(Q.C.) A.E.(Q.C) E.E.(Q.C.)

118




Office of Executive Engineer
Quality Control/Research & Training Division

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No:- Dated:-

Name of Test:- GEO BAG (Physical)

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement / Agenda No:-

Name of Agency:-

Location:- Lat.:- Long.:-

Date of Test:-

Manufacture of Geo bag:-

Description of GEO BAG. Standard Found Remarks
Size of Empty Geo Bag. 1.00M X 0.70M
Weight of Empty Geo Bag. Min. 300gm/m2
Thickness under 2kPa, Min. 3mm
Weight of Geo Bag after filling 126 kg.
Stitching of Geo bag after filling ?nr;:rsw'inB!
J.E.(Q.C.) A.E.(Q.C.) E.E.(Q.C.)
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Office of Executive Engineer
Quality Control/Research & Training Division

( If Test result is out of Standard range, then print as foot note in red colour)
Letter No:- Dated:-

Name of Test:- P.P. Rope Gabion (Physical)

Name of C.E. Zone:-

Name of Circle:-

Name of Division:-

Name of Sub-Division:-

Name of Work:-

Agreement / Agenda No:-

Name of Agency:-

Location:- Lat.:- Long.:-

Date of Test:-

Description of P.P. Rope

] Standard Found Remarks
Gabion

1.8M X 1.8M X 0.5M /

Size of P.P. Rope Gabion 1.8M X 1.2M X 0.5M

Size of the Body & Boarder
9mm X 4 Strand, (+1)

Rope
Weight 42gm/m(+8%)
Mesh Size of Gabion 150mm X 150mm
Construction of Rope 4 Strand Shoud Laid
No. of Filled Geo bag in One

. 18n0s./ 12 nos.
Gabion

JE(Q.C) A.E.(Q.C.) E.E.(Q.C.)
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Office of Executive Engineer
Quality Control/Research & Training Division

QUALITY TEST REPORT ( Void Test of Boulder Crate)
Letter No:- Dated:-

1. NAME OF WORK:

. NAME OF TEST:- Determination of Voids of Crated Boulder.
. Agenda No.:-

. Agreement No.:-

. Name of Division:-

. Date of Test:-

N o B WN

. Location of Test:-

J.E. (Works) A.E. (Works) Ex. Engineer (Works)

8. Size of Crate:-
9. Size of Mesh:-
10. Method of Test:-

Note:- Randomly Selected Sample is Taken.
11. Observation:-

JLE(Q.C) A.E.(Q.C.) E.E.(Q.C.)
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wwwmmammwwmmawﬁﬂmﬁ@
§ HRA T |

mﬁﬁamwmﬁﬁﬁmiﬂuﬂaﬁ/mmﬂwmmﬁﬁw
ﬁﬁﬁwmﬂ%mﬁﬁ%amﬁﬁuﬁﬂ%mmwaﬁ
mmhﬁﬂﬁﬁsrwmm?ﬁﬁﬁawtﬂ?%wwﬂmwﬁﬁw
@WW%WH%EWH@HWWIWH%WQW
ﬁﬁfﬁﬂmiﬁmﬁﬁﬂm%ﬁ@#@ﬂﬂﬁwmﬁ
mmmﬁmms@wﬁﬁmﬁﬁtﬁﬁmﬁ%?ﬂ
mwﬁg@mﬂmﬁﬁﬁmmlsﬁwqﬁﬂtﬂﬁﬁwﬁ
Wﬁuﬁﬁvﬁm%qﬁaﬁﬂﬁwﬁﬁﬂﬁmﬂg@m
/aﬁuﬁ?ﬁﬁmuﬁwﬁﬁmwmmﬁﬂmﬁmm|

@mmg,mmwamwmﬁm
i et @ ® § o7 wh prf @ sl ®F R @Eied X
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warfera frar ST Sterar ARRRE AW § avafas wE @ AW @ AgER
favmr g fvky oy w91 oR e fhar wie |

T OO e @ erid oWe WY ¥ad (Amania/  drierd /
ew / s/ P sate) R/ eRerl vafa @ ¥ o e
¥ SO 8F @ BRUT A B T §, Q¥ Wl @ RO $F WAl BT Al
P I B wr XE 2] U e @ e R woe @ o @
Y=Y 99 e B A Suanr fear o wedr 8 e w98 sERed )

SOl Wadl B e & A WO BUPY Wil B Ae—g
HT T | Y A B Rafda PR SS @AY P [P A D oY
e wftiar oRém R uv eflenr iftdr, wuled s gd Al
e (aRes) @ srzerar ¥ Ul Wiy W @1 Ted A wr,
Rt w@ey o yaR 8T —

o T o

1| SOYEoT IFId, SUIEYl AT U RTerT aee (TREEI) B

2 | erluTa® SINEdT, T RS (GREEH) wed

3 | e o (GeaEa) e W

4 | SruTH® SAMAaT (ar3h) (JREE @ forY i) |

5 | wriuTer S, o7 fasr (@ReE @ e witrg) o
TRfT @1 ToT B RAwrig uEie-46 ReTP—31.012024 ERT IMGH

forf 8| oz off @ o wal @ RiRd o) TP @Y & FiBT DY
T uftdes e afvdar @ wafia e | e sifrar 8 el o ferd
(rfdr=T) BT Sueer BRI |

e O WA P AREd B} B] SUART # ST SO | Sl dad
Siole araeen ¥ 78 ¥ R WET 919 (Structurally Sound) § R SUINT
T8 Y B BRoT FgEEr @ Y ¥ S G R B SE H AR
ST | 3 At B aeHe Refd & amhe e aifvdar et # sriieor
e @ armerdr § T (@fed—os) WY @ grT fFar wgm | gw Wil
& gited & amR W g sar Fivky dey Ty o srew ffw e
T e P Sudnh GRS Swd gEer §gaa wfea (s @
SUEEr TR |
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11.

Sude BRePp—-08 W afa wfifa @ wegw @ s @3/ wam/
SuwR /A8 Ife &7 Fard & argn § FRar SR oo |
39 89 Rwrfa wie—119 Refe—27.022024 g™ sy fefa &) @
Wil T ol eruarhl ot/ e/ swwsd /e Y B [edin e §Y
icaed qea afvdar o st s vd qer afvgar g Pramh el
ufharall 1 gof &7 F% wfraes wga aRe (@fvEe) & Sueer R |
o1 T e s M (S K M L 1
Wil drfera qd Pffa wad § fmder @ 98 sueer we @ erER
e o= i @ ergaR giwel o Refya G s ww sd T
Wi & ffor o smawgear €6ft @l @ oy e wR @ welRERar @
Prateral § Fr=faRed = gRe gia & wrRid —
I g AfAgar W
. UCHETTeTd (Waiting lounge) |
. 4% MG BT P& (C.E. Chamber) |
. WHMR, 48% P& (Mecting Room), YRIHToTd @l <0 U B 3 |
. fafter wial @ fog o, (REaa—o3 (@9) |
. e Afgar srierd & Wi qeieRal & fg srerr—arer 3|
. gt & fog fsmm wre O aaen |
. AT HEeRl @ aftedl o v @ R e e e
JAFIA@TTR (Record Room) |
8. UTh &l (kitchenette) |
9. WSR 4 (Store Room) |
10. TRTE YA IUERI T & fAY TP FA (Store Room)
11, HiEeT q &Y S @ Y STeT—aienT TN |
12. Information Technology () P& |
13. BRG] TAT ATID D AqTEA g BT Wl dUTEWd wifed vl
SR |
14.'@?’?[ TRl H Suere "iﬁl £ 3R Proper landscaping, o TS
FHeIIT &g R $HUlifeha 31|
1. 3EfEror FfEar W)
SUYFT PISHT | B ITAR (3aIe HHiH—02 Ieeror Jfar b1 bey)
. FRiUTerS ST W)
1. g (Waiting lounge)
2. EUTAS AT (E.E. Chamber), HeT
3. HT HeT TRIT TIPS ( Meeting Room /Library)
4. Tl »i & fog <gem & (02) w1 |
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12.

5. Prafer A ygenfd geiReRal @ fo srer—3rerTT e |

e.wmeﬁqﬂaﬁﬁ@aﬁwﬁa%%mwwm—aﬁm
%8l (Record Room) |

7. Information Technology () @& |

8. UTdH P& (Kkitchenette) |

9. YSR B8 (Store Room) |

10. &9 a@:reﬂ?ﬁ IRt A & oYt e (StoreRom'n)

11, AfEeT T IHY YA @ 7Y SferT—3TerT AN |

12, qTEAT & BT BT I (e / vifed) |

l3.'\'§],'¢'|’f Se A Sydel ‘lj\ﬁ D 3 Proper landscaping, o \’r@'ﬂ
siere g WA FUlifha <& |

Iv. T8RS I WR

|, HETgd ITHICT PHET (A.E. Chamber)

. B Al @ W Rar-fRe, Teee giiae onfy R B
Eﬂ TF JId PRI { A Room for preparing estimates, Reports etc)

3. UT® P& (kitchenette) |

4 AR T THY T © [T A3 DI

s, fafuera ol & oy =HaH 02 FFNT

s.g?lﬁﬂﬁwmﬁqdaﬁmﬁaﬁm#%ﬁmwaﬁﬁama(mom
Room) |

5. B afddr & fog gEaR-02 FERI (@R FY T B Sty
A 7 # @)

8. WSW $& (Store Room) |

o, dTEAl B WP BT WA (Ga1 /OIS |

m,?geﬂmﬁmﬁﬁ{%mﬂLmscapmgaﬁmwamﬂmﬁ_
R wy siererd @1 I duitfod BT

v. & aftar wr (@t 9 e s galerd @ srfad & wE w®

&l 2 @)

. BTG AT B FRIed Bl

. ot Bt B fo _AaE—01 HA

| FE frgaT TR @ SWRER! w1 F31 B oy AT T BRI |

T (AR a1 YRy @l el T3l )

T Pty TRER @ ONEd] Bug ol | gad gerwE Pt

—_—

PR

ﬂmwmnwﬁwaﬁmﬂaﬁuﬁ%mmﬁaﬁwém
S AR eerl oo | 3w Y @ aRR @ AW ey eREd SR
et |

s
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13.

14.

15.

16.

17.

18.

19.

21.

22.

R el § Rafm &ffE @ fog f S smawmadER g
ARl T aTaE R SR U BRI R I (Ramp), TIEAT B B P
ac # A, TR @ el § 8= wen 9F @ fort &fw AR anfy|

il wadl A i greT B awn o el g wRg-wHa W e
AT ISIRBI A Fire Audit BT SR ITP A B AR A GRATHD
BT BT ST |

T POy ¥aq B BB Ud WGP (Typical Standard Drawing & Design)
B WUET Td O g, m%mmﬁm—mﬁﬁﬁwqﬂaﬁ
sl & AR TR TREr S|

e P WR @ AT UF & Wi a1 TR ¥ sEfed § iR sTar
"o TE ? Al 3D HTET o At F prika g df 9 Ry wye
HIT (Combined Building) ST GIIYIT| T HfEHI—10,11,12 AT ST 9o+
wfear ¥ ke wAruevel @1 wrags @ |

fafer srafer ( Base Camp Office):- Gl PTaTel EFI'&WFITT\’Camp Office @
B # SRUTA UPRT D T WA F, I JAT GHG Portable Cabin (Modular) B BT
% g g, fred frfa o a o1 wm, SR @ R, geEE
(Afgem o gl & foy srerT—aier) qur wHIs 9 g Wl AW Portable
Modular Cabin & =T units & T & ﬁ}ff{ Base Foundation Concrete =T BT
TAT I8 semi Permanent WRfcT BT BT ANfd 9™ # qegadl M W Y S9
TR Portable Structure @ el &Y foran o | Al & super Structure @1 S
I & 41 JEAIerd JdT QR il Wiel WX IR far o @ |

d ¥ A et 9% B srier’) sEwr ¥ drn s |

q1g wosfHe B e ) IWR affg HHIN DT Temporary Camp office
AT AR |

Brterdl / PrtAd HaRl T Hare / QURY / 6HRG IG—X@Td & B
WH aTel Sl (@ etererdl, Y99 @ Common area @1 Sfvs, M TwTE, Wam
@ B4, AR, fagd, ey, Resa, w9, @, wfdy, arfrar serd) & g
IRRme—1 & & F o 2|
mmﬂﬁﬂﬁzﬁWﬁgmmﬁﬁﬁlseceilingﬁwqﬁm
Gﬁ‘ﬂlmﬂ(ﬁrpet)ﬂﬂmﬁﬁﬁmml

AR ot — Frfdaa 99 @ Bal W ER Sot S UGN Sott T 9
T T F e U9 T 1 S |
B fburiia 21§ wal & v eriuee e @ Gl wee @
wareer g e Sueter aRrl St |
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23.

24,

25,

26,

Hfaug e w99 W, R 1 & wafterd o srate e
2 9 9al @ HUOWU Bg W FEee sfvdar o1 A Suder e
QAT |
A  WE IS WE-IE@E TG ST AF%d @ AR duiifda i
U freal # 999 3 sriuras haar o FTsuvl SUaer SRl SgiT—
() wratera / ANTIen / SR WA —

(@)
* 0 50 /FHE (1000 TGHe T& TRAT B o)
o 0 45 /T He (2000 e o6 URar & faw)
* 0 40 /TR (5000 TG T wRAT & o)
* W0 30/THE (5000 TGe W AfEd TRAT & o)
() e

® w0 10/dge

ggHfoen drfem waa o wRar fidga Rar § w#fael @ w=r @ Tom R
Irferd 8N |

Fded B giedIvT | YRAT #T AHe 500 FEE B TOTb H BRI 500
e & O A 100 FHE A FhE SF W UEA BT 500 WHS G AT 100
Fige F 3fF B W IFTAr 500 giGE W Bl At SR |
() Brafera & <X @ IWDHI BT QU SUIRTERI PATAd FRT IO &
il eraTa™ e Raear MY | Sar ||
(n) @t uReR & Y@-I@E §g WO 100000/ Tdhs Ui o &1 rEed
IYAS HRIYT T |
(iv) Teid / STl Brtey &1 YWE—YEd |t dIe @ ria WIkd 8|

BfePT—24 % aftfa wrau=i & Gag—wwg w® |Her B Sg,

JMALIFATER TR wee fFar & wa |

FiEPr—24 # aftfa wrawt & afiRas Pt wa=i @7 @€y weld

3 TG e AfEaT ¥ U Y @ R UR IR I Suerer drd
ST |

27.

yde T a6 R Frtea A o 9ns, gan e @ fon ey He

# qiaIR IMFC UL FRMAT S | §TP1 HH [ emr—

() Hea afar vd afieror ifiear & wuear drel Sratad waE, TeH
afe o 9w |

() wriuee sffad B YHMAl 9 $afdd,  WEETEel U9
PTG T |
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28.

29,

30.

31.

32

33.

34,

() FETaS fAiaT o S iftET & wrafaa—deR 99 |

57 DA BT FEHA G T fegar aftfa 9§ | 10 i I wigd
FR T @1 YT wRa gy Hdltd wHee @1 M—3RS (Go-ahead) W BN |
P BT YR SOP @R[ B BT WM ¥ 202425 P AMI S| 59 Bl &g
URH F w0 100 /— ufy Ffge oy wRar oft #fe @& ® | snded &1 yrau=
<R ol wlen FHE-wa TR @ Wt | oRRre-n R A awe @
AT Hol = B |

wrated wadt # o f e (T sterar ARy @) BT S S
I wiemE & w9 H (A4 TR W) fiie o fRifar d@fier § dala fear
ST | T8 HidT S0 Bratad & 3T Wal H1d HRar o &l 2 |

EREERCCHEED S0 1R o B L 5 | A & 5 | S
(RRre—I W Ha™) & 9 T wfger § duika @ oo, e fifeaw s
Yl A @ A weert @ g sa Wit wHen @X 39 SRe &
ool 97 # wadt aifa & QA 1y fAdy #1 S B gU SHD IguTe
o Reafa ot sifsa w8 |

foers uesl @ Frfedl @ gars Hared /SR / AT E—YEd W
2 BH arell U B AT W49 B IAEd WA U9 g 9 @
¥ii—2700-= RiwE, 99 Y-—di-os- RioE AW (@freus) g
M—101— @-IEE R WG, STHN-0001-3M1 Y@@ g, fAum
PIS-49-2700041010001 & vy o 27 02 eFReYr U9 #vwa | wiRa far
S|

q vEE a gened uRes & MEAv 9 erfddl @ gars
HATH / TRV /A TE-—XW@E @9 B 9ol IR @1 A 649 B
3T ROl d uftdg &9 & g Wi—2711—ae e gd e e, |u
qe d—01—drg v, oy ¥id-103 fafda fmior s, Su sid-oo02—ama
W@ 4, Qua Pre—49-2711011030002 3 v fd 27 02 aFgsEor w&
e | RS S|

Hafta g sftgar srtedl & O 9l -vaE (Bfedr-27 |
waftra) &g smdfea wfr & fby U & vd @ @1 g [avell qun srfEdl @
FEX JUT I8 B BIUTE Hel™ $Rd g MU+ A & Wi e Hafea
SFTT Y @ T WY Wi (SEET) B Suder HeRn |

PrRAfedl W 9WAE & o e %ﬂ |l ool (Material
Register]mﬁmmwmﬂmﬁwwwm
UAS HIE Wi FR ERIER Hidpd fhar | |

Pl @ e WM W-T@E W OBM q T BT Al
Y@ Bg @ uol wERa @ oefi) 39 9ol § oM S AT @ gwT
fadiy af & Swjed #RFT—24 & W @& =wEla ww I B Aeg BB T
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@y B AR TS R wem, fraer geud wERe sfteiar g eriurers
AT Yt | (@refteror i /g sifdar A1 9 s Frfed § g @y
B TG BR) |

3. I9P I Ror " & g wwe ¥ (qEmed g agia R w) W
TReEl (@t wfea) 3 W qEen WR R e e do B, forad
S HeTer Ufshar & fwgaii o wier &1 o ga |

go—uRRme—1, 11, 111 .
,_ W%Exga)idr

Hyad afua (gD
Sfel e faqmT

id— 21,/ aRERI—14—01 /2024— 152 g, feAie— 150372024
wfafafd — #grer@®R (do U9 o) /Hm@mm(ﬂmtrﬁm fiER, dRa=
ueel AN, el B YAt Ud enawd srard &g UG _

e BREL4
<iger fHa (@D
HUH— 21 /IREIRI-14—01/2024— 15 2 e, &:nas_ 1S 01 2528
afaferfy — werre wfer, s favmr, RER, vomr @1 gaemf CORGIE
=g Ut |
o \ 4
gaa afeg (@)
AT~ 21/ TREafRI—14—01 /2024— 182 g, R 15700 - 2u 09

yiaferfd — el PR weRerd, fER @ gaerl @ sewe, sNaE 2

- L

Hyad afya (figEm)

IH— 21 /9R¥RI-14—01 /2024 152 e, fReiep— o2 2024
yfafefy — it 4= & o wfeE, S wHmEE A /o qea it @
<t WiRE, e w3, gedr @ gaeef v Bq Ul |

4_
Hyaa |fEg (i)
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SAih— 21/ TREHRI—14-01 /2024 15 2 gedr, faAid— 1S:03-50 24
yfafe — of afteiar wga /o g sfvgar /@0 wga e /el
aeflerr afEar /et Fewe /@l bga Peee /o srRivas Ak
sl U wf /it R @t ol gEE e/ wenfe sifwdn, T

Frferg, od waeE v, fER WeR, @envg (ad) B L&
AT PRATS vg UHT | .
e ST
wygaa i @)
SUT— 21/ IRTIRI—14—01 /2024— 152~ UeHT, fReid— 1503 2084
wafeft — sriurce s, Agodio, Y@ WA &, wa WareE fom,
fIgR, TS $1 J9-Wse R Al ¥ aAuT W waferd BT
- & AregE | U Ao g A | '
. .
Hyaa wfea (s
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gRf¥re—|

FRTHT U9 3N GG UdHl ® gars Garad / SRl /G
wE—va@E v 54 9F et st 31 faaRelt (Work List)

. Bt Wadl @ FARE Ud 9 graddl Wad v vE@W & fog
frafya w0 @ Grd-gag H S ([@ue ITE-gaE y=e—03 (dF)
R @I S, UG BT WaT @ digY) GldR UG dEY qT avTel
P -l MG @ 2g -4 d W Touch-up foFaT SR |

2. HEII WAl & B, JGR, Ceiling, $7 URT TANS P ARERT TN 3H
WLeakage&Seepage@ﬁWﬁﬂ%mﬂﬁml

. Py IRIR P STA—aHE ad @l ST |

4. W yarE @l @ Frafie e e—and w ey s R s

5 PRt Wadl @ W e, afaf¥ did, avmeEn ueEE &1 e U9

sitarerat # Frafd 9 ¥ Pest Control fhaT SRR |

6. BRI Wadl & Wl gxarell vd Rasfadl & Wl €1 @ gor, 9 g9

PR frar ST qun 3 R wwrd @ s |

7. FHETEE ¥l @ <xarell Ud Rasfeal @ g gy Wl @l sifders ggerT

gifea far |

8. B WAl & 4% ®H U raredl & Wit @i @ o1 wd Rerfd

ﬁ'\’@ﬁ@ﬁmakagewoof IET WRAT |

9. wratad waw ¥ AfTeHT &G Fire Extinguisher P @awl @ WA |

10. BTt ¥a+r # e fafee Sy fHe (First Aid Box) @7 SgawRIl

gffea & s

11. Praferd wa=l # A gve U @ Suderar gaRad @ ome |

12. DETrg Wadl @ Ul B <) & weg o # o9 F A QT R AfrErd

T G P SN | <A B wHE B S <P U gHg B Al aifda

&I S |

s

[
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1B.FA 9 & W TR, WA Tl R § Profa aw-awE
GiRea 3 SIUh T AATEHATER HRE P ERT B A |

14, Frafera vt # apSl @ Well & weid Frafia s ¥ @ S

15.ferd wadl H WiRa oad, Ef emeriivr s @ ww-geRT vd
el Rerfa § <w@r wirom |

16. SAferd el # Y€ GSTA BG Water Purifier /RO PTIRT arawer ¥ va@r
T-ﬂTQ""ITﬁﬂlTWaterPuriﬁer/ROH%Candlesﬁlﬁm‘lwmml

17. 9fer et & W ), e (kitchenette) dfeT w9, wiiamerdl anfe
H BT (Light) BT TR sarer Y STet |

18.fbome (urbeen) o wiarerdl ¥ SEAH TP exhaust fan I R
gl

19. PR WAl # Wi-Fi/Mobile Charger/Laptop Charger WRT &I SUEIdT
gf¥ea @ sme

20. Fraferd wa § @i figd IUSRON GG, LED Bulb/LED Tube, Flood
Light, and Air Conditioner 3CUTI& &I =gaRerm &7 ¥ dre Rufd § v
I |

21. Praferd HaHl # SReR /§9ex $ ATl BT A Y@ S |

22. BT aHl & A R W TG W B AW U4 R BT A
IS DI AT SR Td W W YS  qfRe @awen @

23, ®Afrd & A G U GRET B BT B XRAT FAT GRET P Uniform
H @

24. Praferd Hawt @& aRER ¥ Bfal /amigsl & aEl B S Y B Wi
@1 Feifa frar s

25. WP ARl P UfDT ¥G AU W9 gH WAl PT IS 37|

26. BHATCId WAl & URTR BT TTol—oHId Goo v @ ggfaa Fawen
SIreE |

27. BrATerd 9l @ IRER # qrrar Y cgaven g S e

»
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28wt weAl & uREx # Wfida grrEr ¥ Sde /wfde @ o
PISATIE B FIRIT B T |

20. PTG HaAl B URIR # Ui B FeE-vR Td WW-Ed &Y BN
IYHN JAT—HaTdd, G, Dl @ AT B A |

30. FIATAT WA B URKR § AART uge & IR FA B AH-A™ @l
el o W |

31. for sl &1 adf g 2 9 odt ugda FEea J @A)

32. Praferd W WS U 3R BETGI Indexing Y AR WY H AT
¥ vt At |

33.29c1 ¥ @ I SWaN Afe e Refy # werRa <&t

34, Srvf—sif wars awqei & drfa vad @l R @ Fremd e
ST ST |

35. FRTe URER @ ook ad wasi, Tem anfy @ el & A @
BT QT |

36 Maml 3 T W B RAIREAR Proper stake (AR T q R ¥
T |

37. wrafe ¥ gurERT AR Gul @ GIF SW T @ §Re BRIl
AT |

38, o) wad # i vuRpWa AR Full wEH 9wl T @ W bR
ST AT |

30, FRITerRl & 9aaT A sop B AR P Wafdd @il AfreraEl B wE ST
¥ T B g @ |

40. BT I W Portable Cabins 3§ TH HT Table =LA 3'x4" BT I@T ST,
T TR Drawing ¥ @ faar famet fmar o w1 |

41 FOfeE oAl @ TRW B WIF W FAT P AT DT I doel Bl
AT wWE AR W oenmar W e aeiddr (e
v /i onfR) @ W e 9 Freem & e g @
42,99 B qRel BT FHE gawn b ol |
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S -

gffmse-)

wrafed /5 wEg qal @ aiffe o Y va-vae eg gt i

By P — Haffe w—vEm 8
i Ter St aRes %4 (Area) (Sq.ft) w9 W amsem) avgfam
afir (wo ¥) A (v0 %)
1 2 5 -]
1 |arg fgEv g wre PR
Hod o e 14088.03 542747.40 469601.00
HoxfHo MaTerSt 2018964.55 72793260.62 6729881825
HoH0 FATHIIR 166769.72 582241.20 393807.33
HOATH0 FARI 133315.86 6384406.79 4074213.03
HorH0 YT 528221.95 19578956.55 1211318.17
Hoaifo Hfeer 43327.96 1907578.08 1444265.33
anr 2904688.07| 10178919064 74892023.12
2 [qoafo Riar gum
Hoarfo Haw 130107.55 5748083.64 433691833
Hoarfho AMfrEr 259777.33 1127272092 8659244.30
ﬁﬂ(‘ﬂﬁﬂ T 131160.61 5708373.90 437202033
a0 HewH 151632.86 6501509.14 5054428.53
o310 MTTergY 55140.00 2665884.00 1838000.00
ot fERTRIE 61077.63 2364851.28 2035921.00
Hoao T 28222.13 1412856.24 942804.33
Hoaifio afRmETe 71468.06 301193741 2382268.53
HoafRo e 222048.06 9148029.54 7401602.00
W'm L 3534.23 169643.04 117807.67
e wd uf¥eT yiee—2, @i 107700.00 3877200.00 3590000.00
o 1221868.45 51881089.10! 40731015.03
3 [areh 138562.10 5236468.80 4618736.67
4 [dif® 0 0.00 0.00
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5 ~3kY - aRRre-III
o |9 T @ srfay 9ae /3 weE wad o syl gRT 5

SH A Fdierr @1 Awferee (Inspection, Checklist) &1 wu |
DA AT /TG 9GT B AH—
Friteor 3% Al YR &1 919 Ug geem—
forlteor 9 fafer-

w040 [Frafeg 7o/ oy g a9 @ WE-vEE A walte 79 @Y faeoh B (Yes) (:f angfam

2 3 4 5

| e e At Frafi dnd-gag @ wmh ?
|Em$ﬂﬁ,!ﬁmﬂﬁfaﬁﬁaﬂmwﬁ8wpageﬁwg?

a1 g well B Frafa 2 aw-aee aRafta & @ 8 ?

T bR qaT SR W Resfhal w8 @ W @er) it aw B § 2
T Praferd 7o @ At vd Reefhat & M9 widgs, ded g gv d ?
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