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(Grain Size Analysis)
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MECHANICAL ANALYSIS (Sieve] Date of Testing .. - 16-07-2022
Testedby.........| BBTuse Sect Engr. |
Total weight of oven dried sample taken fortesting .= 60000 g
Weight of sample passing 4.75 mm sieve taken for testing ... g
LSS | g v g0 mm [ 20mm | 0w | 475mm | 20mm | A4mm |06mm | 0425 mm | 22 |0.425 mm 0.075 mm
Opening mm
i, of soil
Retained | 0 0 0 0 66 246 58 98 2 18 18 6
g




Soil Mechanics Division Mo 1. M.E.B.1.. Mashik - 422 004

MECHANICAL ANALY SIS TEST (1S 2720, Part - 4)
Project : Sulwade Jamfal Kanoli { Under 9 Dams Mature uD
Lab. Mo. :UD - Depth 4.00 to 4.50 m Colour Grey
Location M., at Burzad ch.1050 Date of Testing : 15-Jul-22
Total wt. of oven dried soil taken for testing 3 600 g
Wt of 475 mm sieve sample taken for testing ; g
.5 Sieve | Weight of Soill Percentage FPercentage
Opening Retained Retained Cumulative Passing
mm g %o %o
100 0.00 0.00 100.00
80 0.00 0.00 100.00
40 0.00 0.00 100.00
20 0.00 0.00 100.00
10 0.00 0.00 100.00
475 66.00 11.00 §9.00
2.00 246.00 41.00 48.00
1.40 58.00 9.67 38.33
0.60 98.00 16.33 22.00
0.425 22.00 3.67 18.33
0.212 18.00 3.00 15.33
0.125 18.00 3.00 12.33
0.075 6.00 1.00 1133
W, AOE:
SUMMARY
GRAVELS % SAND % SILT&CLAY % | (yassification
G0to20mm| 20to4.75mm | 4.75t0 0.075 mm | Below 0.075 mm
Select proper
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Tested by:- B.B.Tuse, Sect. Engr. A.R.O. /Sci. Officer
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T J8R Cu (Co-efficient of uniformity ) afoT Ce (Co-efficient of curvature) pIE]

T SHIGUATHTS! JEiel GATHT TR ShTa.

Formula —

Cu (Co-efficient of uniformity )

Cc (Co-efficient of curvature)
Cu=8&1% & Cc=0.%,

ool GATIR Gl JEdid Cu 81 ¥ el Hial J Jlegedl Jradia & el gl 38

3T Cc &1 @I I 9le I8 <A & % O 3 H&d 30 X Y7 & 3THeT o) Tl

AT GW STITUT T3 STt SW 3TdT 9 Ifl. SF=I1 GP, SP 37T J&al.

D&o/DRo
(D30)%/ (DR0 x D&o)

A TEAT L AT SUANT HEA Rocish Tl Saha ] 30T Mot Hidret g
ZFhART HIGUATT ATl R dokdT 3 A Gravel, Sand, Silt & Clay JTT ZehaRid
qig SHEl. ITeh! ST % Particale size ST 3@SdIT &M (Sand-S ,Gravel-G,Silt
and Clay-M) a1 HiTHIE THS 9 34T, IR qoHII-3 A _Ol'@ﬁ Particle size SHTOT
AT ST 78% @S0 U classification colum e Sand @ Initial °S” 3T 1]
hel 318, AR dol-] %, ST ST {91, TeselodT AT ZahaRt A 2ATeTd
SHIEUAT AT . ATE IIATHITT Do, D30 & D&o I Hod ShIguaTd ITdl. T co-
efficient of Uniformity (cu) 9 Co-efficient of Curvature (cc) T qd et SI‘QSC'I. a0
Cu T Cc =1 JodTa&- HIdTe Jud Yleelt G Hifed 81091 HEd elgel. TuTST ool -3
e m%#mﬁ?ﬁam;ﬁ poor graded 718 fohar well graded e & AR 6!'%«1. e
THTUT SIEeedl Cu & Co =T HodTae Tl d1e & poor graded [T, TU[ qrl-3
T classification poor graded ¥ Initial (P) 378 foifget 318 & TR Shetedl MA AR T

300 mm diameter, (Spun Brass Frames) 450 mm Sieve Shaker Motorized
9, T :
% STl Tk TeX 33, TUIEIE0T 9T-R, Wit S, UH, fa&. FHererult 23%0, page
2

2. LS.: 1498:1970 (Reaffirmed Year : 2021), "Classification and identification of soils
for general engineering purposes" page 15,16.
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(Liquid Limit & Plastic Limit)
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TR,

Grooving tool =T WETA Y [elieT HIde FHI S 9T S0,
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T AT 9T 3.4 . 9Hd TR It o creled 3Tevdeh 3idh IS,

. 3 IR T ATeledl Hidan 91T STy fe9r qed o3 e oo

.

3T TP &l UTshaT UT ST e STk & ISt [RIET0T el TS hol. 3TE-aATT
TAE HIEER HTAE I, STTeN 5T (%) Iiteretl .

3T o ST ST A1 5 37T higd "X STefTaiiel R4 3 STHeed [SguRA
A HIG, T e ST AT {SHRIUT DA AT "Y' STeIER i ZThTall. AR
R, ST SATEAT AU A, FRIeT0T Jereaas- e SeaTeish (LL) fHe .
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23. Tt gy fevr U fRad i Tedl RS hodaR cidl ot 1T qerard
T Y01, IR 3 feer = arer/MReror 2o, Fitetor qeraree e TEmeeis
(PL) THesal.

¥ eht=aT YR Sl e foeg aTsdn (W) THTOT (XY Scatter)
3TeTd TG

¥. fataror qer
RESUE RS
. . wt.of wt.of No.
Test TeraI Dish wt.. of dish dish wt.of. w.t.of . of
o. | No. dish +wet soil | +dry soil dry soil | moisture | moisture blows
9 g g g g %
LL | 1 12 | 21.400 | 34.070 | 30.190 | 8.790 | 3.880 | 44.141 | 11
2 | 166 | 21.670 | 35.360 | 31.430 | 9.760 | 3.930 | 40.266 | 18
3 | 341 | 20.360 | 33.680 | 30.060 | 9.700 | 3.620 | 37.320 | 24
4 | 253 | 19.730 | 31.140 | 28.210 | 8.480 | 2.930 | 34.552 | 33
5 | 91 | 21.730 | 32.020 | 29.550 | 7.820 | 2.470 | 31.586 | 42
PL | 1 18 | 21.360 | 32.970 | 30.950 | 9.590 | 2.020 | 21.064
2 | 282 | 20.210 | 31.700 | 29.760 | 9.550 | 1.940 | 20.314
310 | 20.230 | 29.760 | 28.090 | 7.860 | 1.670 | 21.247
GESLIE R GESLERE
L.L. P.L. P.l. CLASSIFICATION OF SOIL
37 21 16 CI
W, IO

i) T AT TG AT HITETER AT FlEl. AT THI0T 'Y 3T&Ie 37107
SR JHI0T " X" STRITER 2T ST hIeul. ST HTeUaTaTe! HHIT HHT i forg)
TohalT caTeATIeT ST Toig, =ATerd.

LY 44 .
43
42
41
. 40 2
=
39
@
£ X e
3 26 do T T T~
=

No. of BIOWS -----mmmmmee->




ii) "X" 3TeTeRIGT Y, Sfhell Tid ZIp, A ol STeiaEret S f9ga 99, 1 foig, urgA
"Y" TR T ZIehTal, "Y" SR ol ST f3h1ol Seet ot WEAT STToITedTa JHI0T
1.

iii)  Flow index FEUATHR! YIeT FATHT SR FHIUATT ITalT.

W2 — W1

Logl0 (N2/Ni1)

Where, w2 = Moisture Content (%) corresponding to N1 blows.

w1 = Moisture Content (%) corresponding to N2 blows.

N THIE HIa! Tl Mol hotel 3772,

G. ‘Hﬂ"ﬁ
% IS 2720: Part 5: 1985 (Reaffirmed Year : 2020 ),“Methods of Test for Soils — Part V,
Determination of liquid and Plastic Limits”.
R L.S.: 1498:1970 (Reaffirmed Year: 2021), “Classification and identification of soils
for general engineering purposes” page 5, 11, 12 & 17.

&



3. fafvre o

(Specific Gravity)

Q. AT :
fafTe o Ut feeied aTqHHTeRIeT HIdTea o9 YTt goldiel st ST &1

AgETERIe feficee aied=an WM g hear=al gadiel dard TR &1, HTdrea

WWEW%WSHW g, Syardr Tt TSTuard ST Ardrer

BT 3o '\°h>||°h'{U| AU R YR HI\TIUQ‘II{‘IIdI cAlHxet ld. l-II('H(‘II("I
6|¢|§|I€'1°h fgde= \’J‘IWIHlHIdI QGIM ﬁd‘-l{lﬂ’d 3:”%'

3. ¥ : A [Af¥Te THe Hie.

3. ST AT
1. fafyre o (- ¥.oufu )
HIR A0 & CH,CL,CL,MH.MLML, SM,SC, &1 Fine grain Material T3t STquaTe 3.
I AT HTE! ¥, 9% mm TSI FHAT 5T
2. ¥. 94 mm TTBUTETCAE AT 8T £ fSaTarame aTiee Hed ik FHiul.
R. TR ot TTet Yo Y. Y. =T Al THea Seett Hed W% T ST TR IO
3. THER T I =Tl Ueh o fsid 39 ofieed Ued Ihea! AuATaTa 3auT, S{up
& AT TEfleT g quT: SR IS,
¥. IHA! AR el YT oA 6 ATl ST T 0.
W, B UTSHaAT T deaT T, THE Shotel SoT XIeT0T TardT £ Hed SR,

5. fafyre & (+ ¥.0w)

T A & GW,GP,GM,GC, &1 Course grain Material |3t STIUaITT . qoH

TR ¥.\94 mm AT SRIeT FHAT BT,

2. ¥.94 mm TTBUTERIE THAT 8T 2 FEaaramet 3Tieed Hedl e v,

R. 3T T HRST eI THAT &7 2000 WY, T, =T Fecl! Hed S T I TH7
T,

3. THER U0 =6l Uk e qu fsifao). sfiees Ul Ihadl AvATmat 335 .
TSTST hIerea STeaT STecIdicl §&H o UIoft i o TR Jeal geea |l

o s o * 0
¥, THSTT A Al TJW QUL HoA o] vl AHg )Vl

G, Yt UTSHaT T deaT YT, THT Shotel SoT XITOT TerdT L Hed 9RO,

¥. TAeror e
SESIR
Trial No. 1 2 3
Specific Gravity Bottle No. 14 15 16




Weight of empty bottle, W1 g 19.320 |33.150 | 36.250

Weight of bottle + Dry soil, W2 g 35.830 | 51.690 | 47.890

Weight of Dry soil g 16.510 | 18.540 | 11.640

Weight of bottle + Water + Soil, W3 g 77.210 | 95.280 | 92.980

Weight of bottle + Water, W4 g 66.890 | 83.830 | 85.680
Temperature, T °C 27.0 27.0 27.0
Specific Gravity of water at T °C 0.9966 | 0.9966 | 0.9966
Specific Gravity of Soil at T °C, Gs 2.667 2.615 | 2.682
Specific Gravity of Soil at 27 °C 2.667 2.615 | 2.682
Average Specific Gravity at 27 °C 2.655

W, TRIHOT T A

W2 - Wl
(W4-W1) - (W3 -W2)

Specific Gravity, Gs =

Where, W1 = Weight of empty bottle/ flask/gas jar.
W2 = Weight of bottle/ flask/gas jar with dry soil

W3 = Weight of bottle/ flask/gas jar with soil and water
W4 = Weight of bottle/ flask/gas jar completely filled with deaired distilled water.
Calculate the specific gravity at 27° C, (G27) as follows: -
G27=Kx Gs
Where,

St. Gravity of water at room temperature ( Tx’C )

Sp. gravity of water at 27°C

Gs = | Specific gravity of soil at room temperature




Pycnometer Bottles 1000cc 1S:2720 Pycnometer Bottles 50cc 1S:2720 (Part-
(Part- III). 111).

§. WaH :
3 IS 2720: Part 3: Sec 1: 1980 (Reaffirmed Year: 2021), "Methods of Test for Soils Part
3-Determination of specific gravity, Section 1- Fine grained soils".
R IS 2720: Part 3: Sec 2: 1980 (Reaffirmed Year: 2021), "Methods of Test for Soils Part
3-Determination of specific gravity, Section 2-Fine, medium and coarsegrained soils."

3 Roy s. and Dass G. 2014, Statistical models for the prediction of shear strength
parameters at Sirsa, India. Page no. 483-498.



¥ . TEHIVT AT

(Compaction Test)

Q. HATEAT :

Tl 1G0T &l Fieh ISgN A SdT Sievarel Uik 31T, TFNTSTesalet Sl
AU AT S0l o SATsad YH0T JreATdier Gere Feiid soard ed . &l
Hale TN STTETET o YHIOT (0.M.C.) 3TIUT e SRl BT (0.D.D.) =t Je Jat S
Fia! &I TARER ST 0T ST HEd AT,

. ¥ : I AU §R ACATE §EIehoT vl ST Ad.

3. SOl gt

g

£ X owom

R

T Sheles WA o SleEe FHIVT SR STHed AH-ATIE! HUAmd I, (GW &
GP Group/ Jegel TITEE! IT&Y.)

IR |l AT g5 .40 Toh.3. =1 e o 3118 TuwTa ot

T e TURTale Sl ShHl STeTeATae! Yo HI.EH. JHIuT qrof Ereor,

o n n o o) o
. &Y TURTATdleT HIAT Ueh [IHTHIST AR QI SdVl.

SHITTFT IUHIUT AT RRTeT T (ST 2o W, 3 22,93 HHY. THUT SHRAH
= Roo0o FH.HI. ) I .

AT SieT AT A TR SROT Yok TRIE Y% 31 J0. MR AT
T I TehTId St 9T U,

AR AT 7Y SXMeeh AT I (S 7ed B3 el ot THg 0],

T T3 U o e me RS e e a9 T48 0l T AMER eTerd
SIHTOT I,

3T9M YR Yelet TUerear Qoo HLEM., Roo WA, 300 HIEN., Yoo HLE., Woo HIE.
TIOR3 AT T0A R AT TRRIER STaead fades aoft aeeH, axiet

Shotll ShaT e STTololl Hel ast FRISTUT qarTd g e ATdl Tl o=

EarY)

. STl Fsht=ar STTeR STedT foeg ¥k BT 3 THr * JHIu T g,

(TG type XY Scatter)
TTEIAT ST TR fSgurA gt 2Te1iak Tf¥TehT FIeT. (Draw tangent on both
axis from peak point.) T TTSTERT ST TSRTOT "X " 376t & "Y' " 3T&TTT S BAIeA ot

Hed HJshH HATATAT o h ST Idd T

¥. fdieror e :
GEGIEIRE

Weight of mould: - 2042gm. Volume (V) = nr?h = 3.14x 52x12.73 = 999.305 cm®
Diameter of mould: -i) 10.00 cm



Height of mould i) 12.73 cm

Trial No. 1 2 3 4 5
Wt. of mould + Soil ‘ g 4030 4074 4032 4070 3774
Wt. of Soil g 1854 1898 1856 1894 1598
Wet Density g/em® | 1.854 1.898 1.856 1.894 1.598
Dish No. 11 21 127 184 187
Wt. of empty dish Wi g 70.000 70.000 72.000 70.000 | 68.000
Wt. of dish + Wet Soil g 308.000 | 340.000 | 364.000 | 346.000 | 324.000
Wt. of dish + Dry Soil g 260.000 | 280.000 | 286.000 | 282.000 | 282.000
Wt. of Moisture lost g 48.000 60.000 78.000 64.000 | 42.000
Wt. of Dry Soil g 190.000 | 210.000 | 214.000 | 212.000 | 214.000
Moisture content % 25.26 28.57 36.45 30.19 19.63
Dry Density g/em® | 1.480 1.477 1.360 1.455 1.336
W, QRO / 6

T TR TAR AT FledAT T FIH STATe STl J=ar e, e G
TRIGTIHTOT-
AT T =( )
W2 - W,
"
Where ym-Wet density of compacted soil in g/cm?
Wi =weight in gm of mould and base

W, = weight in g of mould, base and compacted soil.

Vm = Volume of mould in ml.

HIE TAAT =(7a)
Ym X 100
Ya- ———
100 + W
Where, W = moisture content of soil in percent.

vd = Dry density in g/cm?

ym=Wet density of compacted soil in g/cm?

Qishobi=l YHTUT--- Void ratio
The void ratio (e) shall be calculated as follows:
Gs X yw
vd

-1

[¢]
Il
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Where Gs =Specific gravity of soil determined as per procedure described under
specific gravity test.

yw =Unit weight of water in g/cm?

THSIUM-- Porosity-
Yd
Gs X 'YW

Where the meaning of the terms yd, Gs, yw is the same as mentioned above

T I

& GIW:

3 IS 2720: Part 7: 1980 (Reaffirmed Year:2021), " Methods of test for soils.
Determination of Water Content-Dry Density Relation Using Light Compaction.

R IS 2720: Part 8: 1983 (Reaffirmed Year: 2020), " Methods of Test for Soils:
Determination of Water Content-Dry Density Relations Using Heavy Compaction.

3 IS 12169: 1987 (Reaffirmed Year: 2020); Criteria for Design of Small Embankment
Dams. Page 16

1R



. {TUET TGT T0i

(Relative DensityTest)

Q. HAEAT :
o1 fohall Wl STl foRAT STITOT ShATeT 1T &1 STshH e Tl det ST
GpTad STt T-aT 2TRd SAeR o WTetl I sheledT TN = UishagR e
AT, ATUeT T € "TOTaR 3T,
() FOd T AT THTY A T O ST hivTnEr fqeiedr I
TR Hh
() AT et STVT FATTE STt AT YT TUTRIHE N T,
THYY HIAIE], e fhal FHEmREr Hptad T, ardfas a9aql (fRar I
TOTR) foha STl SR =T SqehaRl U S9ad hololl adferes ==l a1
IEIaEA AT Hepradddl 3T Hedq-T Id. TTUel T Ghed-T 3T AT
STl T AEEIRAgd] IUGFT T 5. Thde Hdre Heprad el 37T 37em
AT aiTed IO ¢ Ul 6K, foawor S71iur Safees ol STHRER STeeie
SHdrd.

Q. JEIT: IS: w0 T ¥ T AR shee HIaTel GTUeT T=aT quTeol,

3. STl uieka

1 ATavT qEH, Tt TS FuATd 3d. (GW & GP Group)
%o T e STOTRT HTefe AT 3Tiee qed hiRST v,
eeT Tl hIXS hotell ATdt HTeaT Hedl S,
HTOeT T Aot A Hed Jre SEe,
. TR 2¥0 g/em? TR 5 a0,
TR e ¢ T o 3o,
HOTR SHHT AT AT UTda! ket shHl el ol g £,
R T Wi TR IS S o,
STIMYHR 3 TBT A0 FHol,
& ST THT0T ToFaTd. AIRe sy TR .

¥. Fteor:
SESLE RS
Height of mould = 17cm Diameter of Mould: - 15 cm

A I I s e

Volume of Mould = = ir*h = 3.14x 7.5*x17 = 3002.625 cm?

Trial No. Wt. of empty Wt. of mould + soil
mould
1 398 4334
2 398 4334
3 398 4334

3



agdl  sh. :2

Dry Method
Reduction in height after vibration
Trial
I\ﬁ)a Read 1 Read2 | Read 3 | Read 4
cm cm cm cm
1 3.2 34 3.1 2.9
2 3.2 3.4 3.1 2.9
3 3.2 34 3.1 2.9
MINIMUM DENSITY TEST
Trial No. ! 2 3
Wt. of bowl g 398.0 398.0 398.0
Wt. of bowl + sample g 4334.0 | 4334.0 4334.0
Wt. of soil g 3936.0 | 3936.0 3936.0
Minimum Density (D min) g/em® | 1.310 1.310 1.310
MAXIMUM DENSITY (DRY METHOD)
Trial No. 1 2 3
Reading 1 cm 3.20 3.20 3.20
Depth from mould Reading 2 cm 3.40 3.40 3.40
top, after vibration | Reading 3 cm 3.10 3.10 3.10
Reading 4 cm 2.90 2.90 2.90
Change in height after vibration cm 3.15 3.15 3.15
Reduced Volume cm? 2447.5 2447.5 2447.5
Maximum Density (D max) | g/cm? 1.608 1.608 1.608
W, UTETUET & 9o
D max (D - D min)
Formula Used: 70 % = X 100
(D max - D min)
OR
D max X Dmin
70 % Relative Density = g/cm’

0.30 D max + 0.70 Dmin

1.608 x 1.310

(030 x 1.608) + (0.70 x 1.310)
1.5052 g/cm’

12




TTYET T =TT STh0T o AT 9T,

& GIW:
3 IS 2720: Part 14: 1983 (Reaffirmed Year: 2020), “Methods of Test for Soils:
Determination of Density Index (Relative Density) of Cohesionless Soils".
R N. V. Nayak, Foundation Design Manual, 1979, pg. no. 27.

9



%. W& el Qv
(Shear Test, Small Box)
2. ATEAT .

O SHTaRuaTE 1S &1 JIdH ShIaRuarea dIoTell [Seiell ST ST UidehY 37TE.
HIAN IO dTehe FEUTS) Tehl UdehR shiUgTe &HdT TTTUT a1 Uehdd (c) fohar
YT (tan @) Tohar ST 7T
TEFE TSR X & A0l o1 SAHed o] sholedl | AR ATl
ST HTUeT FTeTaTel T8 HehTet! 3.

. & : TR T [S: R0 HT-23 TN AT & Wied e Aol qurol.

3. ST A

AT T ST (density) THR AT ATEUITE! e SRUGTT e,

DI U2T ATIUNHTS e (ITTHR .4 Tl x & HHY x & HH) STRATG.

. AT T T o ST TR $eX 6 af TS i (TTeT) Hed ST,

TR & YR AT T [Seraraa] MHsevardTe! Sam.

THToTe! SR & 3T AIRTER SATerdTd.

T 2 TR I /AER, R TR I/AHR, 3 [h.5/A0 a ¥ 6.3 /AH? Tt oS Suara
TS 3TN THUT =R FRAA I =<0 o1,

¢. TR S TIT ST T I T% TSR ATaviie are- =Judrd .

R. TeIetl ara HXI&T0T TerAaTd % tan @ F cohesion e,

Ro. STTIAT TShu=T 3R RIS A Vs IR BE kg/em? YA TG HIE0,

G M S X W o

TR DI U] RIS ATt Fuad .
¥. Trteror e
SESLEIRY
Compaction standard Light
Normal Load 1.00 2.00 3.00 4.00 kg/cm?
Proving Ring No. 800088 800088 | 800088 | 800088
Least Count of P. R. 0.0638 0.0638 | 0.0638 | 0.0638 | kg/cm?
Least count strain dial gauge 0.01 mm
Strain dial Proving Ring | Proving Ring | Proving Ring | Proving Ring dial
gauge reading | dial Reading | dial Reading | dial Reading Reading
Div. Div. Div. Div. Div.
0 0 0 0 0
50 4 7 12 18
100 4 8 13 19
150 5 8 14 20
200 5 8 15 24




Strain dial Proving Ring | Proving Ring | Proving Ring | Proving Ring dial
gauge reading | dial Reading | dial Reading | dial Reading Reading
250 6 8 16 25
300 6 9 17 25
350 7 9 18 27
400 7 10 19 28
450 7 11 20 29
500 7 11 20 30
600 8 11 21 30
700 8 12 22 31
800 9 12 23 33
900 9 13 23 33
1000 9 14 24 34
1100 9 15 25 35
1200 10 15 24 34
Moisture Content (After Test)
Dish No. 1 2 3 4
Wt. of dish g 0 0 0 0
Wt. of dish + wet soil g 120 91 89 141
Wt. of dish + dry soil g 98 62 60 112
Compaction standard ... Light
Normal Load 1.00 2.00 3.00 4.00 kg/em?
Proving Ring No. 80088 80088 80088 80088
Least Count of P. R. 0.01307 | 0.01307 | 0.01307 | 0.01307 | kg/cm?
Least count strain Dial Gauge 0.01 mm
Normal Load 1.00 2.00 3.00 4.00
Proving Ring No. | 80088 80088 80088 80088
Least count of 0.01307 0.01307 0.01307 0.01307
P.R.
Strain dial gauge | Proving Ring | Proving Ring | Proving Ring | Proving Ring Dial
reading Dial Reading | Dial Reading | Dial Reading Reading
50 18 29 36 48
100 24 32 44 57
150 29 38 53 66
350 42 62 79 94
400 45 69 84 99
450 47 73 88 99
500 46 74 92 103
600 44 76 98 109
1100 38 67 94 116
1200 38 64 91 111

14¢]




W, TRAOT T G

%, FHMMR B S HeUdrde! Yedsh T SeT o Jre =1e (TedT 5. R TAR)

R. TR Il aTe T[Tl ST Tifee T I T[UTieh (Constant) TIR RT3R TH HTeTET.

3. TTeR 3TeiE Hreuarana "X efeR AiHet P13 TUrst BT eaeie ¢ kg, R ke,
3 kg, @ ¥ kg W I THOL, AT "Y" HeTeR W I Hedq ar TiTel @
& I 70T (Constant) THR ST H&AT A, T {615 T 6 301G SHTeTE.

¥, WX AT tan@ FIETA. ( FHRIC ST FIC! STRIC STS] AT AT THI0T)

u. e JTE STET A ST FeTH are AR are el AT &id, e

3L T¥T3R UL O I,
qHATsh .R
seno | dial | Ring | Shear | Ring | Shear | 8Ri™ | Shear | Ring | Shear
;geaalilgirel Strain dia.l Stress dial . Stress Rngilin Stress dial . Stress
" Reading Readi g Readi
ng ng

Div. % Div. g/cm? | Div. | g/cm? Div. | g/cm® | Div. | g/cm?
1 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000
2 50 0.833 18 0.235 29 0.379 36 0.471 48 0.627
3 100 1.667 24 0.314 32 0.418 44 0.575 57 0.745
4 150 2.500 29 0.379 38 0.497 53 0.693 66 0.863
5 200 3.333 33 0.431 43 0.562 61 0.797 72 0.941
6 250 4.167 37 0.484 49 0.640 69 0.902 79 1.033
7 300 5.000 42 0.549 55 0.719 72 0.941 86 1.124
8 350 5.833 42 0.549 62 0.810 79 1.033 94 1.229
9 400 6.667 45 0.588 69 0.902 84 1.098 99 1.294
10 | 450 7.500 47 0.614 73 0.954 88 1.150 99 1.294
11 500 8.333 46 0.601 74 0.967 92 1.202 | 103 1.346
12 | 600 | 10.000 44 0.575 76 0.993 98 1.281 109 1.425
13 700 | 11.667 43 0.562 76 0.993 104 1.359 | 114 1.490
14 | 800 | 13.333 43 0.562 74 0.967 104 1.359 | 123 1.608
15 900 | 15.000 41 0.536 73 0.954 101 1.320 | 129 1.686
16 | 1000 | 16.667 38 0.497 71 0.928 98 1.281 121 1.581
17 | 1100 | 18.333 38 0.497 67 0.876 94 1.229 | 116 1.516
18 | 1200 | 20.000 38 0.497 64 0.836 91 1.189 | 111 1451

Peak Shear Stress,

> 0.614 0.993 1.359 1.686
kg/cm
Ultimate shear stress, 0.497 0.836 1.189 1451
kg/cm

114



Frer:

Peak Ultimate

Cohesion, kg/cm? 0.230 0.220

Tan @ 0.3622 0.3133
Deg.-min 19 - 54 17-23

Density of Soil Pat (Before Test)
Wt. of Cutter g 218.000 | 218.000 218.000 218.000
Wt. of cutter + wet pat g | 365.000 | 365.000 365.000 365.000
Wt. of pat before saturation g | 147.000 | 147.000 147.000 147.000
Vol. Of pat cm?® | 90.000 90.000 90.000 90.000
Wet density of pat g/cm? 1.633 1.633 1.633 1.633
Average 1.633

Proving Ring

a.‘ﬁa‘ﬁ:

2. IS 2720: Part 13: 1986 (Reaffirmed Year: 2021); Methods of test for soils: Part 13
Direct shear test.

R. IS 12169: 1987 (Reaffirmed Year: 2020); Criteria for Design of Small Embankment
Dams. Page 16.
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9. |5 e AT

((Shear Test, Large Box)

Q. A™EA

T HIARUATE dTehs & AT ShIaRuaT=aT dToTell [Seiell STRATd ST WidehY 3TTE.
ATl SHTRUAT ATehs TEUTS! TXehdT HdehR vl &THAT SI0T e Thdd (c) fehar
YT (tan@) TohalT 76l STHATT. SRR ¥R 2 & A0l 2T SmHes @] shetedl
T RIS Al S STRTeiteT |rde] geraret Hea fR13R fHshe aXard.

. ¥ YR HHH 1S: 930 HET-3)/THH-2 T AR H& A€l Ted Fhad araof

(Large Box ) T‘ltl'l'{:l'cﬁ
3. STl uieka
?. Relative Density test TR &1 Aot S 3o
3. WIS U2l IS e (size 30 H.HY. x 30 THT. x Q4 F.HY.) STORAT.
3. T TEE g STeATeATe THIOTHER 18R SeR HigT Rard.
¥, TR & RI3R ST (FieT) el HRete! AT UahT [SaTTat uToft 21eh FsTerar.
W, Tk AP UHUT ¥ =R 2 fRI;, R 63K, 3 7FI 9 ¥ 6.3, ymmor asm Svama aq.
TIThATT S fGehIoT 318 TEUTAT. d UehT [Sor|THIS! hYvad 3.
&. MR e AI¥HER S 757 37T Fieg [T I ATeH Tl e BT 3.
0. 3TIMAHR HIS! T2 TSR =0l HI0ATT . ATeTel! e R8T dereard WXl
¥. fdtetor e
GESIEIRS
Normal Load 1.00 2.00 3.00 4.00
Proving Ring No 71009 71009 71009 71009
Least Count of P. R. 0.01092 | 0.01092 | 0.01092 0.01092
Least count strain dial 0.0lmm 0.0lmm 0.0lmm 0.0lmm
gauge
Strain dial . . . . . . . . .
auge Proving Ring | Proving Ring | Proving Ring | Proving Ring dial
gau! dial Reading | dial Reading | dial Reading Reading
reading
Div. Div. Div. Div. Div.
0 0 0 0 0
100 28 42 84 92
200 34 51 94 112
300 42 64 105 121
400 45 78 118 132
500 51 89 127 145
600 55 99 131 157
700 58 103 139 169
800 62 108 142 183




Strain dial Proving Ring | Proving Ring | Proving Ring | Proving Ring dial
gauge dial Reading | dial Reading | dial Reading Reading
reading

900 66 110 154 191
1000 68 115 167 205
1500 72 118 178 218
2000 70 121 176 226
2500 69 120 174 237
3000 68 119 171 228
3500 64 115 167 226
4000 61 113 164 221
4500 61 109 158 211

W, TRATUT F 6

FHIR B 3TTeTd HIGUATHIE! Tedish T S o e =47 (eI TaR)

—~: o o .
%, TTeETT AT STe T[uTet T Fifee T T 0TI (Constant) THR RT3R 2T hTeT.
3. TRI3R 3TeiE FeuvarEmEt "X ST8TeR it Al TeuTSt HISTHoT el & kg, R kg, 3
kg, T ¥ kg T THIUN TG AT TR R {5 S0 a8 Y™ 3TefeR e
o o [N o > . .
T FETH aTe T[Uitel T Tifee T YT T[T (Constant) THR ST ST 2, @ fog)
O e 2T FIeEl.
[a}
3. &R STCIETET tan@ FIETET. (FHRICT ST AFIeT ISTRICT S1S] 2T AT JHT0Y)
. T T e o STHAT Hedd aTeH STedHaX are =T St g,
a [a}
e 3R TV aiet 3 THR 7O Sl
GESUS
Pro
vin
Strain Provin Provin Provin g
dial . & ng Shear | & ng Shear | & ng Shear Rin Shear
No Strain dial dial dial g
gauge Readin Stress Readin Stress Readin Stress dial Stress
reading
g g g Rea
din
g
Div
Div. % Div. | g/cm? | Div. g/cm? Div. g/cm? ) g/cm?
1 0 0.000 [ 0 |0.000| o 0.000 | 0 0.000 | 0 | 0.000
2 | 100 |0333| 28 |0306| 42 | 0459 | 84 | 0917 | 92 | 1.005
3] 200 |0667| 34 0371 | 51 | 0557 | 94 1.026 | 112 | 1.223
4] 300 |1.000]| 42 |0459| 64 | 0699 | 105 | 1.147 | 121 | 1.321
5 | 400 | 1333| 45 0491 | 78 | 0852 | 118 | 1.289 | 132 | 1441
6 | 500 |1.667| 51 |0557| 89 | 0972 | 127 | 1.387 | 145 | 1.583
7 | 600 |2000| 55 |0601| 99 | 1.081 | 131 | 1431 |157| 1.714
8 | 700 [2333| 58 |0.633| 103 | 1125 | 139 | 1518 | 169 | 1.845
9 | 800 |2667| 62 |0.677 | 108 | 1.179 | 142 | 1.551 | 183 | 1.998
10 900 |3.000] 66 0721 | 110 | 1201 | 154 | 1.682 | 191 | 2.086
11| 1000 |3333] 68 |0743| 115 | 1256 | 167 | 1.824 | 205 | 2.239
12| 1500 | 5000 72 | 0786 | 118 | 1289 | 178 | 1.944 | 218 | 2.381
13 ] 2000 | 6667 | 70 | 0764 | 121 | 1321 | 176 | 1.922 | 226 | 2.468

e




Pro
vin

. Provin Provin Provin g
Strain Rin Rin Rin Rin
dial . g ™ung Shear gng Shear ging Shear Shear
Noj auge Strain dial Stress dial Stress dial Stress & Stress
gaug Readin Readin Readin dial
reading
g g g Rea
din
g

14 2500 8.333 69 0.753 120 1.310 174 1.900 | 237 | 2.588
15 3000 10.00 68 0.743 119 1.299 171 1.867 | 228 | 2.490
16 3500 11.66 64 0.699 115 1.256 167 1.824 | 226 | 2.468
17 4000 13.33 61 0.666 113 1.234 164 1.791 221 | 2.413

18 4500 15.00 61 0.666 109 1.190 158 1.725 211 | 2.304
Peak Shear Stress,

> 0.786 1.321 1.944 2.588
kg/cm
Ultimate shear stress, 0.666 1.190 1725 2.304
kg/cm
Peak Ultimate
Cohesion, kg/cm? 0.150 0.130
Tan ¢ 0.6067 0.5489
Deg - min 31-14 28 - 45

Direct Shear Apparatus, Large Box

€. HaY:
% IS 2720: Part 3%/sec. 2: 1977 (Reaffirmed Year: 2021); Methods of test for soils: Part

39 Direct shear test for soils containing gravel, Section 1 Laboratory test.
R IS 12169: 1987 (Reaffirmed Year: 2020); Criteria for Design of Small Embankment
Dams. Page 16.
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¢. TTATIAT ST=I0T

(Permeability Test)

Q. A

AT STHT T S UIv U, el IRITRIAT ROTdTd. TR T[0Tieh Ut
TR TeTeT=AT IR qToaTeaT FeeTl 53 U] Mt dIaHHTd Uheh sTasiiete

o . . 9
AlsHc AN Uehoh ol HAR(HM 833

3. ¥ : YRR AHIH IS: RW9R0 9N Q9 o 3% TT AR & HIcie TRIIAT qUIl,

3. TEOT WESRAT

Z T BT FE R I iDL £ HYS AT §IF TehRIT el Ad.

[. RS TS e

2. & ATl AT TS HIvATd I, AT avATel UTded! SRt STaea areotie

AT £ TRl 3T TUTdTd.

RETCTT Gl &1 UTvaTd 33 J0T FsTSH o,

£ X oo

TETA

£, Wwﬁwwﬁwmﬁwwmﬁwmw IBIRELS

TAA TR
v, Fol FReET0T e et TR .

I1. HIRET TS qegat:

A= ST F STIATSAT JHIOT THR G 91T,

. TTSTIICToT I BT Ul =0T SUSh 0Tl AT,
SUSHIOTET TTAT ST YR SHIUATT Tt 3T hi, FreATAT Feld Iroarer Xaal gid

%, & ATav HoH TEATEE! 0T Ad. ITd IT07 ITdes] ReR 318 R a1 e

o <

R. U YT AU R ST FERTER [0 mm AT Gefel Jiet T

1.

3. T ST & STIeTeATe THIOTHER JreT SR,

¥, TEeTe THTOT SUShYuTE ToHT Y0l ATeATeT qToaTeT qReaT ol

4. AT Y T Setel TIoT & TSt ITareat WeT HisTol,

&. TERUT: 20 sec. , 24 sec, 30 sec..... AT PIATTLEIS! qToTt HISTo,

. 3TTeTed aTeT FRIRTOT et SOt Tl AReT0r Aiger Feht TaR .

¥. fdtetor e

TR RS TS Tegat
Length of soil sample: - 12.73 cm
Diameter of soil sample: - 10 cm

3




Temperature of water: - 27.00°C
Dry density of soil: - g/cm?
Variable Head Method
Diameter of tube used. 1.00 cm
Head of .
Time
2l N water
Trial No. Tnitial Final
cm cm sec
1 300 297 1200
2 297 294 1200
3 294 291 1200
4 291 288 1200
5 288 285 1200
FAe T TEEAT URITUET Fe
Sample Length, L 12.7cm | C/S. Area of: Stand pipe, a 2.41 cm?
Diameter of Sample D 10.0 cm | Dry Density 1.485 g/em?
. Final .
Temp. T °C Initial Head, Head, Time, K'at ToC
Sr. ho hi t
No.
°C cm cm sec 10°¢
cm/sec
1 27 300 297 1200 1.07
2 27 297 294 1200 1.08
3 27 294 291 1200 1.09
4 27 291 288 1200 1.10
5 27 288 285 1200 1.11
- o x 10 °cm/
Average Permeability at T °C 0.544 sec
Permeability at 27 °C = 1.091 | X 10 "¢ cm/ sec
TR HIRLE TS Tegell:
Constant Head Method
Length of soil sample: - 17 cm
Diameter of soil sample: - 20 cm
Temperature of water- 27.00°C
, Head of water Time Water collected
Trial No.
cm sec cc
1 86 10 150
2 86 10 150
3 86 10 150

W




FHIL TS qegdl TRATUAT qaaT

Temp. Head, Time, Qujvf:tlé}r’ of K' at
Sr. T°C h t T°C
collected, Q
No. -6
°C cm sec cm?® 10
cm/sec
1 27 86 10 150 9438.26
2 27 86 10 150 9438.26
3 27 86 10 150 9438.26
6
Average Permeability at T °C 9438.26 | * l/OseCcm
Permeability at 27 °C = 9450.379 X 10 -%cm/ sec
Coefficient of Permeability, K = Q x L
Axhxt
W, TRAOT T G

The Co-efficient of permeability shall be calculated using the following formula: -

A. Variable head method.

K, (cm/sec) Co—efﬁcifnt of permeability K, 2.303 alL log10 (ho! h1)
= A (tl - 10)
Where,
L = Length of specimen in cm.
A = Cross-sectional area of specimen in cm2
a = Inside cross-sectional area of standpipe in cm2
ho = Initial head in cm.
hl = Final head in cm.

tl - 10 = Time interval in seconds in which head drops from ho to h;.

B. Constant head method:

. . QxL
Co-efficient of bility, K (cm/sec) =
o-efficient of permeability, K (cm/sec) Axhxt
Where, h = Constant hydraulic head causing flow, in cm.
A = Cross - Sectional area of Specimen in cm?2
Q = Rate of flow in milliliters/second.
t = Time Interval in Seconds.
L = Length of specimen in cm.
Temperature Correction.
0
K »°C = KT VI OC
V27% ¢

Where,
K and V are the co-efficient of permeability and co-efficient of viscosity of
water respectively.

Y



T°C is the temperature at the time of test. Report the co-efficient of
permeability in cm/sec, at 27% ¢ --- K 27 %¢

Degree of saturation.
Calculate degree of saturation from the following formula: -

s, _ MG
e
Where,
M = Moisture content in % after test.
G = Specific gravity of soil
e = Void ratio.

QLD

QRITEIAT A0 W13 STehuT:

a.‘-ﬁa“ﬁ:

3 IS 2720: Part 17: 1986 (Reaffirmed Year: 2021); Laboratory determination of
permeability of fine soil (Variable head)

R IS 2720: Part 36: 1987 (Reaffirmed Year: 2021); Laboratory determination of
permeability of granular soils (Constant head)

3 IS 1498: 1970 (Reaffirmed Year: 2021; Classification and identification of soils for
general engineering purposes. Page 23.
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R. TEET & 1 AT

(Swelling Pressure Test)

2. A=A
HET o I1E AU HET 389 Wl qTogreat WUk STedl JoR fhdt G a Tl
EIEUT &7 WUeATHaR Tohelt 3TeT feeam o TTeen 3TehR qaad gidl € Histel S, a1

TSRO JHITTeal TUEMAHeS Sl o qrogred] |ushia Iard ol e
SATHREIT 1S &id.

A=A &1 GITaeT TUTEHTes SITEehTHTN TaT Shid T Baeard AU STEvaeh ST,

?.%T-[\:

YR AT 1S: 930 TN ¥ T TR H¥ee [Tl ST JTel qoTo,

3. TEOT WESRAT
21 =TT S YRR ST Ad.

?) Reet o TeRdT STI0T R) HI~E FoIH Tegelt

3.8 RS FEH TEA

FHUT G207 AU =R HTEROTA: I HLH, <2 AU =HAT Mea =,

2.

R.
2

N e ML

T AR HTET SR,

T Hefiel IR ¥ § TSt =,

I &1 3Tiee Ay RS Ho-T TTaT & 1 T8R0T, ITHIOT T fgetedn
THTOT 0.

TS T aTeH AIGe "ol FoX IToare Wk SR o dreH Aiga °ol. €
e AT THeTT.

& TeF BT 38 18 (0.04 Kg/em?) 3401,

AT TATRITAR S TIsTe e aTalTTes A

ITUT S SeAT AT aiet J1 aTgH dl STIet TsTel e SRaferl.

M TR TR e I Uid & gl o,

MM 0.04 Kg/em?, 0.8 Kg/em?, 0.] Kg/em?, 0.4 Kg/em?, ¢ Kg/em? , Kg/
cm?, ATTHTOT AMST e dra =,

%0.T IO b AT UeT FHHT JTqa RIST 20T & AR e i Graeardt

oo e

3.2.¢ fteror qeFT 7 e

QAT STl Hed Yehodrdl 9 AH=aTel Hal Hifed! YRIS, T8 FRIeTor qor o 3Terd

FHIETTeT 3T, X SToTE HIEUATIIR! Jeiet TishaT STaeiara.
%, Tteor ot & 19 YRR TR, Ufeell THAT qotaut RsTevarer s o SRt SHA
TUIUT EITATAT THATAT 5T AT STaT e 37 3T

R{U



R. AT TSTEaUaTaE=A e e Hop e &R0 YA U AR e
R¢oY ..
3. T UATAT HTGHE ¢ol, o FEHINA U7 S0 JTe JUGTH TEATd hetedl

3T T3 ATeT U WIett 38 I STeT Seerd el 37Te.
¥, T TR T AT TAAMT ¥R/ BET € 2.4 o/ .85, 37 37Te] 3T,

Soil Mechanics Division No. 1, M.E.R.L., NASHIK - 422 004,
SWELLING PRESSURE TEST [1S 2720 (Part 41) - 19771
Project :
Location : cc uD-1
Description:- Yellow coloured Fine Grained, Highly Plastic Soil , soil having 94.60 % passing LS. sieve
Mo. 2 mm.
Sample Mo. (| CC, UD-1-Tr.2 Swelling Type
Mature ; uD Remoulding Condition:- At £ Moisture content-31.25%, & N.D.D. =1.56 gmicmz2
Initial Dry Den. : gs’cmj Machine Mo, 3 Cutter Mo, 3
( Field values )
MMC- 31.25 % L.C.of dial gauge 0.01mm Cutter vol..- 56.54 cm®
OBSREVATIONS
swelling under 0.05 kg/cm® Compression
Date Ciial Date Load |Final Dial
Reading kglcm® | Reading
Gl2i2024 1617 120212024 | 010 2805
722024 2778 134212024 | 0.10 2805
Brziz0z4 2802 120312024 | 0.20 2805
9212024 2804 13212025 0.50 2756
1002012024 2805 120412024 1.00 2472
11212024 0 13212026 2.00 1920
0 142012024 3.00 1249
0 0.00
0 0
0
3000 j5
2900 3
2800
2700 § =
2600 3
2500 3 4
baoo i
2300 §
b2oo ™,
=100 §
000
= 800
=800
700 \
1600 §
1500 3 T
1400 § )
1300 §
1200
0.01 0.10 1.00 10.00
Load, kgiom2 >
RESUL'I1 Swelling Pressure 2.45 Hgfcm2
Tested by . B.B.Tuse, Sect. Enar.
ARO. /3.0, 0.01 2.45 245
1617 1617 0

R4



3R B Ead HUS.(CNS):

3.3.2. IO ufshar

%, THUT JHI0T A0 R THSTeIe=T AT THR o HHt TR Hreft= T =T,

R. AT THAT STEAT g TR T 9R07, UV ToT {Seted JH1uT FHAT ATEo

T,

3. TEE S 9 MR RO = e gHd: FRieI0r qeeand Aige =t qrodrer 9udh

ST AR AT &0t F TG &,
¥. S gdd ared & [ gig TR at wdq e Figet.
4. T Td aree MR dereard 9o Fehd qa &,

N TR THAT JUI0T EIEE ST ARl . T8 TE3d herd Werel THIT SR 3Tete! T of

A il (G fFad Sifaery &l o 379 A3t (CNS) & Uesd

MName of project :-

Location Details:-
Description :-
Particle Size used
Lab. Data
Remoulding Data
Mould

After remoulding
of soil sample.

Proving Ring No.:-

(L.C.0.002mm )

SOIL Testing DIVISION , M.E.R.l. NASHIK 4.

C.N.5. Quarry

SWELLING PRESSURE TEST (Constant Volume Method ) For CNS Material

Sample Mo. 6

brownish fine soil having 87 % material passing

l.5. sieve No. 10 mm

10 mm

0.M.C.:- 12.6 %

0.M.C.:- 12.6 %

Dia.- 33 cm

Area 854.865 cm2

Height 17 cm.
63023

(L.C.of dial gauge of proving ring :-0.002 mm)

Strain Dial reading of constant volume gauge :-

1]

Passing 87.00%
0.D.D. 1.635 gm/cm3
0.D.D. 1.635 gm/cm3
Height 33 cm
Volume @ 14532.71
Constant
Kg/cm?  0.003056
1620

R




of soil sample. Height 17 cm. Volume | 14532.71

Proving Ring No.:- 63023 Constant

L.C.of dial gauge of proving ring :-0.002 mm) Kg/cm®  0.00305

Strain Dial reading of constant volume gauge - 1620

L.C.0.002mm )

DBSERVATIONS
Date Jime _iProvRing
SRS N L.
/04204 L 11 498 | Max. s0s
20/04/2024 . pn ;505 ) Initial| 498
202008 i ML G505
22/04/2024 i 1% | 505

Observed swelling (in divisions) :- 7 Divns.

swelling Pressure=  Final Reading- Initial Reading X constant of Proving Ring
Area of Mould

= 7 X 0.003056
g54.865

= 0.00002502 kg/cm2

Tested by:- B.B.Tuse, Sect. Engr. Checked By:-

3.. URATUET:

2. BRIeT TR0 AR ATavit shrerare |e &7 33 .1, ST SR 7 Herd
U T ST THAT TRAT. TR TSR T THRAN & CU¥.C& WL, I
3.

R. AT Hel FHAT ATeATHoR ATvdTeA] HUshid U 37T MTHeh are- =,

3. SWIST o FTE U3 T AIg Se0, AT Yo7 B e AT are =41,

¥, I TER AT (( ST 9o - IR Je8 arad)/ 0 ¥.CRY AT &89%hes) X
T e iR = T WA IR,

b, TR 3. Ted JRMGCATITO (Yol 3iTaH aTeM - ¥{¢ TRM He3 ara)/ar=ard
&e) X0.0030UE TR T HIREE =  0.0000340R THFAT TANT UIR
CNS o FTehe 31Tt 31T




Swelling Aparatus, Verriable Volume Method

Swelling Aparatus, ConstantVolume Method

¥, GE
g IS 2720: Part 41: 1977 (Reaffirmed Year: 2021); Measurement of swelling pressure of
soils.

X Swelling index based on Geotech engg. Dakhsina Murthy and Raman 1977, pg, 24
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R0. ISk T TS0t

(Dry Density test By Sand Replacement Method)

2. HMEAT
AT T T & i ferdid (3. ureree) fhar S detad (3T
AeaYTdreT) ferdidiet Shie Teheh ofsi 37Hd.

B Aol Yo [t Sl ST ST TR RITAA=AT SRieh, HEIT 30T Weded Ardide]

T TR, (o TH.H. =T AT STOTRY {0 UelT ST Hel).

. T : TR T [S: R0 AN T AT6R HE AT I[h BT T,

3. ot ufsRar
3% SITHER- (HGHITH)
7 feRTe STTIUT Sleg el B fHesdl. BT STOTeNe / Shetlsier |reare A1Y 39T 83,193
A T A 20 W.HI T 378, AR Jeiel YA a1 AT SRR el .
Volume = Area x Height

=AXH
=m/4x DX H
=m/4 x (10)*X 12.73
=999.8 cm®
=1000 cm?®

2. TISRIT R BT 3T WY HRSAT hotedl dlg- ¢ WA, FHH 3T I& =7,
TSR Faeiey 3TfvT ST UhAd asi e =me. (WR) (9% 9% UH). TS a1 &l
0.§0 To. ¥\ HI.HY, ST 7T

R. USRI feieX =T Sk gaR 2o MH.H, Tl Al hemR M. FRefed! feiedd
T R T (W 2)

3. SR Q000 (V) HLEL =T WrAER WIRMT TR 3G, WIRMT el
YA ST 3TFAAT TEeh! GRhTE! SUTh& she e ABTdlet [ORT dle ATreATd
AT STEA. AT R TEH A3 T30 A ATCATAR Weh! &g FHEH. FhicTs e
th - HHlloT SLTed Mg IS -1113;1 =M. (WR) (4W&20UH).

¥. THIHTIEAT Q000 HlLH. <A1 WA Ales 2T SXeTell ATEHE THICTSSTT She=R TehT

(2 . (a o [a)

FIeeR 3T Teh! TXHTET HAHET AT TRl [FFTAA aNe3 HTeeR Thedl

SIS, AT TR HYH ATes BT & SCATER T AT FHIIal, ShicTsi e shea

et Aol died I AIGgH BATd. & IoT- TgUTS! TR Yieisdd Tiefiet sreld

AT T HR I 81T, FRE TSl A3 ST 3T (W3)¥38&
TH(9¥\90& TH- WERO T - ¥3I& YA = ¥ 30).

3R



b, 3. . } TAR HieHIeT HR TH T3 AdeIHR T dlesd ISt d hTaaria

AT Alesd I TSI A, § 3Teie] 9T TS ShieTsie =T JTeAwde
3eIeT o965 a5 8. Wa- 2¥30 UH. 1 TUR QAT Hedes oo wrfet
GreaT ST WU T g el J-dT 81L.( 1¥30/2000 = 2. ¥oU T WH2, 3T
SRR ST T FlEel 2. %o T/ WH,

TRAT 5. 2 - STTTITE T AR Al hIRS! T

Sr.no. Observations ENR/EL
1 Volume of calibrating container V cm? 1000 cm?
2 Weight of Sand pouring cylinder + Sand

Wlgm (before pouring) 7476
3 Mean Weight of cylinder + Sand (after 5610
pouring in mould) W 2
4 Mean Weight of Sand in cone (of pouring
cylinder). W3 436
5 Weight of Sand to fill calibrating container
Wa=(WI-W2-W3) gm 1430
6 Bulk density of Sand 143
Ys=Wa/V (gm/cm?® '

3.3, TG TG ATR HHT TEHTE ST FHIET.

g
R.

A ST {SehRTOT T SIS 3718, ot ST @I o oo she- STal,
30 X 30 YA R o HHUNT L0 T SN 5 I Ush Tieh(ol 2 o
STeR STa T 3.

. 2 = gFAET o W, AN eIodT ORI 1S 4 T, W, Tt J1el/ 758

i =T, o Te A/ T Tl ¢ T 96 oTe oot Aiga" =Me.Ww (000

7). T AT/ TEHT STTATST TH0T W (23,8 %) FIed. 2 Jeidt 5ha Tt aard
g e,

. TSR SR T 2 .1, FHHl e TH AT AT 216, W2 (9% 08 ).
. TSR &R WIeiedl WAt ¢ aX 39+ USRI she-Rdl TeTdl Teehl

WHSA Al T T 2ThTal. d1e3 TS0 &% SMCATER Wl % e TI3RT
R o ILTedT ATE T8 TSt BTel. WR (WuR& IH).

TSR SR Tl STl Ao ST, TR 3. % TAR HTaakiet TTetel e
ST ST HYE. W3 ((¥3§ 7).

. TSR R o TMBTE T \9 %08 TH, T T d1e} TheAHIR INeTel It

WURE. UL 0¥ \9& TH - WuRE UH - ¥3IE TH= ¥¥¥ UH.
33



¢. R T I § Welel qareaTd TE- ol AT/ TEHTE ST shieat! 3TE.,

TR 5. R, ATE ! BT ATIR et HEHTE! ST HIEuaT HiReTl,

Sr.no. | Observations 999 /99
1 Weight of wet Soil from hole, Ww gm 2000
2 Weight of cylinder + Sand W1 (before pouring) 7476
3 Mean Weight of cylinder + Sand (after pouring) W 4 5596
4 Weight of Sand in hole, Wb =(W1-W4-W3) gm.
(7476-5596-436=1444) 1444
5 Volume of hole, Vn=Wb /Y s cm’.
(1444 / 1.43 = 1009.8) 1009.8
6 Bulk density Yb=Wa/WbX Ys g/cm’
(2000 / 1009.8 = 1.98) 1.98
7 Water content, W (%) 13.62
8 Dry Density, Yd = (Yb X 100)/ (100+W) gm/ cm?
=(1.98 X 100) / (13.62 + 100) 1.74
=1.74

SRt 2961 THR T A/ TEHTE 3Tel ST 2.8¢ o ShIRS! T 2.\o¥ 379N et

3Y




T0T HTsha ATe] ST,

¥, ey
2. 1S 2720: Part 28: 1974 (Reaffirmed Year: 2020); Determination of dry density of
soils, in-place, by the sand replacement method.
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R. A& TheeX s T

(Sand Filter Test)

Q. AT :
OGN S I SR (HIUST HIEE 0T gRgiiores i) a1 Arvid el ST

AHFHER T o8 U3 &l @i, fhoex WU Ul SRR S
D24(F)/DCU(B), D2U(F)/D4(B), TMUT DYo(F)/Duo(B) T 4 Ul FHI, ¥ o R0
T IMOT 0, YedT KT ST STEvAH 3. T A0 T o TS T T

WA F fhoe AT WU dlezel Aol . had SRIar HesTe Ta Sed

Tt Te8UTR ( Permeasible) ST AT S0 Shi0l ST R1.

. ¥ : ARGA™ AHH IS: R0 T ¥ T AW HE ddl [hoed [SeeAamel theel
7o =T =,

3. ATl feRAT
2. T A fohal HEAT Ales MU =Tl hqamdet 3T%. o - JgHISH0 o

QRRIUT AT YA el JeeTehiul el TR \oY TTIShIA TTG3UN WA ez ST
(passing) 0T STTcS TeAT h& TR I T IS HT,

R. TR 9% FTISHIA BT HEA e ST (passing) 0T wo o &o UH TSI AT
AT, W1 Yo T, I shetel IOt 216 of THSI0T gdes Bot 9 | fHsior wo
Y. 7. gEud 3T =T,

3. THER 0T 4E AR @1 Yo T, STagISH UIFTES 2T ad 1l I %
ATATIS! S fe2R 3o,

¥, ST THOT STAT SUATT AT, IOTAT S STAAT 0T Hrelea Jrea™ gerad
@A SR ST IHSUR AR AT st e, SR ATt "= 7 foRaesum
T T TR IR TET KEd ¥ R, Wor o sneaHaR fagonid o \e.
BTSSRI 37T 2T @dlesH BUt o 20 THIHE & THsror feer 3ot

b, THSI0T T TEAH Tae Ush ATHTehIdT aul, TR 0T ST 311 fohalt el
T feTerd FHIRH WE . THsIr STedia 31det o), ST STty JEuIR A
t wi whshan =re] e,

&. TEX FHH0T AeHT TR 3. ¥R a3 =,

\9. MZT Tdetel AT FHIRTERIA THAT @ T RS (204 -220°C W) Fee
=1,

¢. M@ T RS THAT oI5 =6, A TR Fheled AEdT TRIAERe o
FMEUMAA (2000 HILEH. UIUH +RuT. HERHH THRIGIERS) 4 HI. . FTE0T THUI.
T A % HLEA, SHIAT Thotel 0N 2p- TG 07 AR Hrer=A
TEAH FaS Y. THSIOT pH §/amel. pH &1 SR 20.¢o =T Wt STead pH 0.0
FEUAT 1T 0.8 N TSy eTaISIdIES ZTehvl.

3€,




R

je.

R

R

IR TE™ WU Quo HIE. TRUEA IEUAT Sholel WU T
ST (Stirrer) 4 THMHTUET g d0l. A 07 & Hod 39
i 2T, 0 woo TLEN. ERUAT UG dholot UIUN 2T,
T TAM T FHd IY A Well—aR q4d SEhe- ITdihs FTel
gTeTe[ B0, e o e 39 qie Tefiel JTa0T feeR e Sau,

TEY o AuEETE qig 6. WEY IRAE ST Seiteered
SHIZHIHIT YU (Pipette) FYA THAT T3l Ul

THAT TMieaT HRUITIS! ATIRIATA JUT=T AT (THUT ) 3T ST hoe]
Ho,

TEXE W R SavaEedl e AR ®ed BAEl 9 Uue 2oo HLHT.
GicteR T qefiel Tret Yeiel feiodT hIahISTHTol o o J3d By,
T I =ATe, AR o AT ST et ShiRel AR 3o, 3™

T RS AR T I =T,

Tatae qraHE

AT TH=AT<] SH0T Tl SAUATET SesT FITTUTRT ek,

Rate of Setting of particles at various Temperatures (Average Specific Gravity of soil

assumed as 2.68) (Time for a fall of 100mm
Temperature Diameter in mm
0.001 | 0002 [ 0.006 | 0.02
Time of Pipet

Hr. Hrs Mins sec.
10 40.8 10.19 68.00 367
11 39.64 9.91 66.10 357
12 38.55 9.63 64.20 347
13 37.49 9.37 62.50 337
14 36.39 9.10 60.80 328
15 35.45 8.86 59.20 319
16 34.49 8.62 57.60 310
17 33.64 8.41 56.10 302
18 32.73 8.18 54.60 294
19 31.89 7.98 53.20 287
20 31.10 7.77 51.8 280
21 30.28 7.57 50.6 273
22 29.55 7.38 49.30 266
23 28.81 7.21 48.10 259
24 28.12 7.03 46.90 253
25 28.78 6.86 45.80 247
26 26.81 6.71 44.70 241
27 26.19 6.54 43.70 236
28 25.6 6.40 42.70 231
29 25.04 6.25 41.70 226
30 24.46 6.12 40.80 221
31 23.95 5.9 39.90 216
32 23.44 5.86 39.10 211
33 22.95 5.74 38.30 206

39



Temperature Diameter in mm
0.001 | 0002 | 0.006 | 0.02
Time of Pipet

Hr. Hrs Mins sec.
34 22.50 5.62 37.50 202
35 22.01 55 36.70 198
36 21.36 5.34 35.60 192
37 20.93 5.23 34.90 188
38 20.53 5.13 34.20 185
39 20.14 5.03 33.60 181
40 19.77 4.94 33.00 178
41 19.40 4.85 32.30 175
42 19.03 4.76 31.70 171
43 18.67 4.67 31.10 168
44 18.36 4.59 30.60 165
45 18.02 4.50 30.00 162
46 17.72 443 29.50 159
47 17.41 4.35 29.00 157
48 17.14 4.28 28.60 154
49 16.83 4.21 28.10 152
50 15.95 3.99 26.60 144

¥. Trdteror e
¥.2. T HRTETHIGT FHUTG2LrEHuT
¥ 2.2 Freor e

Soil Testing Division No.1, M.ER.L., Nashik-4.

OBSERVATION SHEET HEARTING

Project ............. Sample Mo ...........- Hearting base material
Gen. Description - Nature.................. Loose
i} Colour ............ Blackish
i) Gravel shape ... Fine Location................ Hearting baze material
i} Friability .......... Friable
iv) Special if any ..
IMECHANICAL ANALYSIS (Sieve) Date of Testing .- 711512020
Tested by.............]
[Total weight of oven dried sample taken for testing .............. 1500 g
Weight of sample passing 4.75 mm sieve taken for testing ... .- g OBSERVATION SHEET HEARTING
15.518v8 | g0 | 40mm | 20mm | 10mm | 475mm | 20mm | 14mm |06mm| 0425 mm| 2% |0.125 mm|0.075 mm| Total
Cpening mm
Wit. of
soil 0 0 0 26 27 88 74 88 20 72 92 74 801
Retained
I

x14




¥.2.R: SHUTHET TSI (% of Particals

Soil Testing Division . M.E.R.I., MNashik - 422 004,

MECHANICAL ANALY SIS TEST

(IS 2720, Part - 4)

Project . ) Mature Loose
Lab. Mo, : Hearting base material Colour Blackish
Location . Hearting base material Date of Testing : 15-Jul-20
Total wt. of oven dried soil taken for testing 1500 g
Wt of -4 75 mm sieve sample taken for testing a
I.3.5ieve | Weight of Soil Percentage Percentage
Opening Retained Retained Cumulative
mm a B %%
100 0.00 0.00 100.00
a0 0.00 0.00 100.00
40 0.00 0.00 100.00
20 0.00 0.00 100.00
10 26.00 1.73 98.27
475 27.00 1.80 96.47
200 65.00 453 91.83
1.40 74.00 493 g7.00
0.60 88.00 5.87 81.13
0.425 80.00 533 75.80
0.212 72.00 4.80 71.00
0.125 92.00 6.13 G4.87
0.075 7400 493 5993
0.0z 536.98 35.80 2413
0.005 263.55 17.57 6.56
0.002 4049 270 387
0.001 31.63 211 1.76
SUMMARY
GRAVELS % SAND % SILT & CLAY % - :
B0To20mm] 20t0 475 mm | 47510 0.075 mm | Below 0.075 mm | _ 2o omeaton
0 4 36 60 MH
¥ 2.3, T SRS AT
100 pus=
oL 0N JITI I A | &1
?30'-"-----—----——;;‘7' B e o T - 0001| 85 [ %
! m---------—----;?r’:---- A O 0 A 1 —Lddd 11 | 85 [Cu= 844
i T PR SO 8 PO O O W OO O 1| P G I8 18 1 1 —idid 1.1 0
i R ST I N U111 O W OIS A 1 —hddd Cc= 049
g 0001] 50 | %
%40_”_______71_______ R R 0.052 | 50
ESE’"""""/""""' B R 0052] 0
£ 20 Lot b A b F R DR P = - F - i
qo Lo —b LR L L ALl e Lt 0001]) 15 | %
F_#_"__,ar 0.013] 15
B 0.013] 0
0.001 0.0 0.1 1 10
Particle Size, mm - —»
Tested by:- B. B. Tuse, SEct. Engr. AR.Q./Sci. Officer

3R




¥.2.%. 0.0\904 HY. HY. eTiet YRIOMT - Weight of dry Soil Taken 4% gm.

TABULATION FOR SEDIMENTATION ANALYSIS FOR HERTING BASE MATERIAL

1} VP Taken 25 ml. Total Sample Taken forM.A.=| 1500 gm
2) Suspention = 500m| Weight of Soil Passing 751 =| 1500 | 601 | 899 |
3) Tempin’c 27
r.Mo| Date Time |Diame| No.of | Wtof | Wi of | Assumi|Netwt. [Netwt. of |Correct%| Totalwt
ellapse | terof | Dish | empty | Dish+ ng | ofsoil | Soilfrom | finer | retaind from
d |grains Dish | Dry Soil |correcti 500 ml 20,64, 244, &1
in on for Suspentio il
(mim) sodium n
hexame
taphosp
ate
1 2 3 4 5 il 7 8 9 10 11 12
1 |25/04/2022| 2415ec | 0.02 306 | 12.1245 | 13.8221 | 0.0849 | 1.6127 | 32.2544 | 59.7304 | 536.9760
a7
2 |25/04/2022 i 0.006 | 208 (122294 | 13.0626 | 0.0417 | 0.7915 | 15.8308 | 29.3163 263.5535
min
3 |25/04/2022 (654 hrs| 0.002 | 207 | 12.1540 | 12.2820 | 0.0064 | 0.1216 | 2.4320 4,5037 40,4883
26.19
4 |26/04/2022 h 0.001 | 202 | 11.8398 | 11.9398 | 0.0050 | 0.0950 | 1.9000 3.5185 31.6315
s
Weight of Dry soil taken for test = 54
Calculation for % of Various Particles size as per below
1) 0.02 mm
Net weight of Dry Soil taking from Pipet i.e. weight of VP. = 16127 gm
% of 20 Micron in SOOmlI
Net Wt. of soil 500
" - X X 100
Weight of Pretreated Soil 25
1.6127 X 500 X 100
54 25
= 59.73 %

Weight of Soil Passing 75u X Net wt. of Soil from S00 ml Suspention Weight

of Dry soil taken for test

8399 X

54

32.2544

536.976

Yo




2) 0.006 mm

Met weight of Dry Scil taking from Pipeti.e. weight of VP.= 0.7915 £m
% of 6 Micron in 300ml
0.7915 500
T X T x 100
= 29.316 %

Weight of Soil Passing 75 X MNet wt. of Soil from 500 ml Suspention
Weight of Dry soil taken for test

299 X 15.8308
= = 263.5535
3) 0.002 mm
Met weight of Dry Soil taking from Pipeti.e. weightof VP. = 0.1216 gm
% of 2 Micron in 300ml
0.1216 500
x 100
54 x 25
= 4.5037 %%

Weight of Soil Passing 75u X Net wt. of Soil from 500 ml Suspention
Weight of Dry soil taken for test

299 x 2.4320
54 = 40.4883

4) 0.001 mm

MNet weight of Dry Soil taking from Pipet i.e. weight of VP. = 0.0950 Em
% of 1 Micron in S00mil l

0.095 X 00 X 100
54 25
= 3.5185 %

Weight of Soil Passing 751 X MNet wti. of Soil from 500 ml Suspention Weight
of Dry soil taken for test

899 ¥ 1.9000
54

¥.2.4 3T FshSieRiar arTeeTeh T

3. I FRET ST JeeRT0T ST TeHUT Q400 FH HIA! el 3T 0.0l T,
AT TGSV ol T G3heT HAcaaR, 0.0\l HI.HI. TAT ATBUIIA aTg SToTRT HIedt
T ATSAUETS! a1 FHRUAT ST 3T

= 31.6315

¥



R. o.o9Y HIH. =T ASBUNGT T TRURT AT 3T Fed e AeHrAT ek HoT
TIHIUT Thel 3. AT o.0\9% T, BT AR T TAUIRT AT o UH (¥o.0\9
TFh) BTG o.o\4 HILH. T TSI TSR AT ¢’ TH (( 4R.83 k) TIRl
e,

3. T AT Q% ok UeTT SR AT &1 0.0\0% HY.H, TAT TSV T3 S, 3727
HTC=AT =T U TeRe = SHUTg2eRIu] shel ST, T aR " Y" STeITeR ST 24,
Go 3T ¢4 THFRART AR " X " SRR el T TFRRARIAT FHOTET SRR
ST T BFeil.

¥. 0.0\ HI.HY, =T ATV ATgH SR HTci g7 fUte Tegei= FHUTg2erehiuT SHuard
el 3R, el THRATAR TMAT TSGR 0.0\0% HILH. WefieT HUTYeehio
FIUITAIRT ¥ TH AT Setelt 3T, boo W, HelieT fHsomg Ry H.al. fude qeA
THSIOT Scfet 3T, AR It 5.  Teat o T WIedt Y%, HLaw, "I ThoT st
3 O HEeTel 38, AR woo HILE, Welie fHsona fohelt ATl oo 3T o
FIEeel ST, TUT Wy T HEF Thdl TTat STel AMER ¢]] TH HTdl Heal shieeahrd
Zeiferean STt It I Hieerel ST,

W,  SRICTSHTUT TTHT SRTSTHTR! 0T JeTari0T TRt STeRd FHIEHMT 0.0R, 0,008, 0,00,
F 0.00% TN HIHI. TAT STHRT FHUT 5T g Tl el HIEUAT STl 3TTE.

&, T HTGEFER " Y" STeIER U SFhaRl " X " 3TeIeR ROl SRR ST,
TEY FArEiEmel " Y" STefeR U 24, o, o ¢4 THRRANI TaR , " X " JFeaier
SHUTHET STTHR HISTAT ST, A1 A= 7eal "F" TgUTS| hieeX HeXiael dTeg 37T " B
Y I, TITHT STl HeA &1,

9. T JER DRW(F) / DCU(B) = Stability criteria, DR4(F) / D24 (B)= Permeability
Criteria 7707 D4o(F) / D4o(B) = Gradation Crteria.3TRIT YhIY qRITOTT e Thoed

<t STOT TURIEAT ST, SRt JHTOT deg e fohall TEHT RO SHrel,

¥. AT HUTYLAHUT:
%.R.2- FteqoT e
OBSERVATION SHEET SAND

Project ... Sample Mo ...~ Sand
Gen. Description - Nature.......ccooeeovnnad
i) Colour............
ii) Gravel shape ....>; Location................5
iii) Friability ........._.
iv) Special, if any ..
MECHANICAL ANALYSIS (Sieve) SAND Date of Testing ..-- 7/22/2020

Tested by _.._____| 0
Total weight of oven dried sample taken for testing ..............._- 3000 g
Weight of sample passing 4.75 mm sieve taken for testing ....:- .g OBSERVATION SHEET SAND
1 S.Sieve | o |40 mm [ 20mm | 10mm | 475 mm | 20mm | 14mm |0.6mm | 0.425 mm| “2'2 {0125 mm|0.075 mm| Total
Opening mm
Wt. of soil
Retained 0 0 0 137 482 603 145 499 189 591 142 37 2825
9

¥R



%.R.] UM dadT (% of Particals)

Soil Testing Laboratory, M.ER.I.. Nashik- 422 004.
MECHANICAL ANALY SIS TEST (IS 2720, Part - 4)
Project . 0 Nature 0
Lab. No. . Sand Colour 0
Location . Sand Date of Testing : 15-Jul-20
Total wt. of oven dried soil taken for testing ” 1500 g
Wt of -4 75 mm sieve sample taken fortesting g
1.S.Sieve Weight of Soil Percentage Percentage
Opening Retained Retained Cumulative
mm [s] % %
100 0.00 0.00 100.00
80 0.00 0.00 100.00
40 0.00 0.00 100.00
20 0.00 0.00 100.00
10 137.00 457 9543
475 482.00 16.07 79.37
2.00 603.00 20.10 59.27
1.40 145.00 483 54.43
0.60 499.00 16.63 37.80
0.425 189.00 6.30 31.50
0.212 591.00 19.70 11.80
0.125 142.00 473 7.07
0.075 37.00 123 583
002 44 15 294 289
0.006 16.57 1.10 179
0.002 7.43 0.50 1.29
0.001 6.77 0.45 0.84
SUMMARY
GRAVELS % SAND % SILT & CLAY % P E
801020 mm| 20t04.75 mm | 4.751t0 0.075 mm | Below 0.076 mm | C 2ssmcalion
0 21 73 6 MH
¥.R.3. T FHOTGAHIUT S
SUMMARY
GRAVELS % SAND % SILT & CLAY % w2
307020 mm] 2010 475 mm | 475t 0.075 mm | Below 0.075 mm | C2ocication
0 21 73 6 MH
100 !
" 1
B B0 -ttt B el i B s s el Dot e etz i M —ab s d b MY goo1] 85 | %
T b b bR H = L — b — = R 57 85 |Cu= 239
|
[N o O RN PR NP I 04 5 ) QPR PO O 11 NP RN S T PO P /S PO 4 PR QU R R AR 57 0
) /'l)— R N B RN R Cc= 081
2 o EO O R s SO G O P ] DO R i 0001 [ 60 | %
= X ) 4 105 | 50
830 +o—b e HEHEE = R = H R — = L H R — = 105 0
R20 o= b i = b= T R P P TR Y| P A N
0001 15 | %
1 [ St S B el o b o 1 L P N L e T ol L | IS R O P e e
P___,,_..-—-—"]‘ 0.238 | 15
1 0238] 0
0.001 0.01 0.1 1 10
Particle Size, mm --———— —=
Tested by- B.B. TUSE, Sect Engr. AR.Q./5ci. Officer

¥3




¥.R.%- 0,004 HI. HY. Wetlel TRITOMT

TABULATION FOR SEDIMENTATION ANALYSIS FOR SAND BASE MATERIAL
1) VP Taken25ml. Total Sample Taken for M.A.=| 3000 gm
2) Suspention =500ml Weight of Soil Passing 750 =] 3000 | 2825 | 175 |
3) Tempin’c 27
Sr. | Date Time |Diame| No.of | Wt.of | Wt of |Assumi|Netwt. |Netwt. of |Correct%| Total wt

No. ellapse | terof | Dish | empty | Dish+ | ng | ofsoil | Seilfrom | finer |retaind from
d | grains Dish | Dry Soil | correcti 500 ml 201, 6,21 &
in on for Suspentio Ip
(mm) sodium n
hexame
taphosp
ate
1 2 3 4 5 b ) 8 9 10 11 12

1 |25/04/2022| 2415ec | 0.020 | 1 23,1614 | 23.4203 | 0.0129 | 0.2460 | 4.9191 | 25.2262 | 44.1458

4.7
2 |25/04/2022 ~ 10006 | 2 14.4147 | 14,5119 | 0.0049 | 0.0923 | 1.8468 | 3.4708 16.5738
min

3 |25/04/2022|6.54 hrs| 0.002 | 3 24.6070 | 24.6506 | 0.0022 | 0.0414 | 0.8284 | 4.2482 7.4344

26.19
4 (26/04/2022 h 0.001 4 17.7645 | 17.8042 | 0.0020 | 0.0377 | 0.7543 | 3.8682 6.7694
5

Weight of Dry soil taken fortest= 195

Weight of Dry soil taken for test = 19.5
Calculation for % of Various Particles size as per below
1) 0.02 mm
Met weight of Dry Soil taking from Pipet i.e. weight of VP. = 02460 Em
% of 20 Micron in SO0ml
Met Wt. of soil 500
WeEIght oF PFretreated X AL | X 100
# 25
Sl
02465 X 500 X 100
19.5 25
= 25.23 o5

Weight of Soil Passing 753 X ket wt_ of Soil from 500 ml Suspention
Weight of Dry soil taken for test

175 X 49191
195

= 44.1458

¥Y



2) 0.006 mm
Met weight of Dry Soil taking from Pipet i.e. weight of VP. = 0.0923 Em

% of 6 Micron in S00ml
0.0923 500
19.5 g 25
= 9471 %

X 100

Weight of Soil Passing 750 ¥ Net wit. of Soil from 500 ml Suspention
Weight of Dry soil taken for test

175 X 1.8468
= 16.5738
195

3) 0.002 mm

MNet weight of Dry Soil taking from Pipet i.e. weight of VP. = 0.0414 gm
% of 2 Micron in S00ml
0.0414 500 X 100

195 X 25
= 4.248 %

Weight of Soil Passing 750 ¥ Net wt. of Soil from 500 ml Suspention
Weight of Dry soil taken for test

175 X 0.8284
= 74344
195
4) 0.001 mm
Met weight of Dry Soil taking from Pipet i.e. weight of WP. = 0.0377 Em
% of 1 Micron in S00ml
0.0377 ¥ 500 . 100
195 25
= 3.868 %

Weight of Soil Passing 75u X MNet wt. of Soil from 500 ml Suspention
Weight of Dry soil taken for test

175 K 0.7543

= 6.7694
185

¥9




. g F e

4.% Filter Criteria for Hearting Base Material

FILTER CRIATERIA FOR Hearting BASE MATERIAL
TEST RESULTS
Filter Materil Base
% Passing (Sand) Material(Hearti
F B.
D 15 0.24 0.013
D 50 1.05 0.052
D 85 5.70 1.100
1 D15 F _ 0.238 _ 0.2162
D858 1.1
> D15 F = 0.24 = 18308
D158 0.013
3 DSOF _ 1.05 _ 20.192
D508 0.052
Sr. No D15(F) D15(F) DSO(F)
) "| D85(B) D/15(B) D50(B)
: | 0.2164 18.308 20.192
should be <5 Should be Between 4 to | should be <25
20
Tested B B.B.Tuse, Sect.Engr. Checked By-
ARO

4. 3T e

SOIL TESTING LABORATORY, M.E.R.L., NASHIK - 4.

Soil samples received vide lefterno. ... Dtd. [ /20 fromthe 0
Executive Enginger, .............. Irrigation D, ........
Grain size Analysis Laboratory Results Filter Critaria as per Design Note
Gravel Sand s
Nature ans Clay | D15(F) [D15(F) D50(F) D15(F) D15(F) D50{F)

St.| Field | Descriptio ["gg | 20 | 475 DE5(B) |DI5(B] | D50(8) | D85(E) | D15(B) | D5O(E) S
No. | Location n of mm | mm | mm |Below
Samples | 10 | T0 | TO |0.075
20 | 475 (0075 | mm
mm [ mm | mm
% [ % [ %
1 2 3 4 5 6 7 8 9 10 1 12 13 14

Hearting | Blackish
1| (Base |Coloured | 0 | 4 | 36 | 60

Material) Sail Test result of Sand is in
0.22 1831 | 2019 L Beeen) L1 respect to base material
Loose than5 |4 and 20 | than 25 ( Hearting Zons)
2| Sand |SandFilter| 0 |21 | 73 | 6
Material

Note - The test results are as per Sand Filter material provided by field officers.

Tested by - B.B.Tuse, Sect, Engr, Scientific Research Officer 20.19230769
Checked by Soil Mechanics Referral Laboratory
ARDO. MERI, Nashik-4

Fe- T FILHAR " F" U {thoeX FXHSTel, dTes M0 "B WU I WXISTel, TN wRaret it TaR -
DR4(F) / D ¢4 ( B) = Stability Criteria , D 4 (F) / D 4 ( B) = Permeability Crieteria and D 4o (F) /D 4o (B )=
Gradation Criteria 37911 WehR ftheeell ToT Shefl ST, aRiet 35T 3 THR T =Tvll UfshaT SheudTe A,

.13



%

it e

500 M.L. Capacityr cylinder filling with below 75 Micron Hearting and Sand

Tacking a Pippet

§. WY :
8. IS 2720: Part 4: 1985 (Reaffirmed Year: 2020); Methods of test for soils: Part 4 Grain
size analysis.CDO code of Practice for design of Earth Dams 2003, Para 12.5, Page 3

t-{C]



Q. &A™AT

RR. WY &RUT &THAT ST
(Bearing Capacity Test)

WW HILEWNOT &HAT °|’>|<BU|{‘|I<5“| CIRIES2] “i{(‘l{l‘d‘ll &l‘*l{l‘i{-ll{ SHHen HehiR[e|
Tl AT STaTd. ARYROT &dT HIeUiEe! &l =meoar Teavas e, add
AT T 3T T3 Fcich ATAUT IOT .. 3TR. I SaR et AT e GATeT aY
H6T ( Tarzagis formula) TRERUT AT Shiedl Ad. W TN TRYROT &9, &if
TR SHEeTedT TRERUT eTHdeT Gue Ao T,
THZ S TTEuET SUANT STHIAEN W) YR & & ST ¢ STeegeh Higdl
frsfauaramet g en AMfedien ST STk Tl Hehod-TaTe! glal. A

TR, A6 Tohall Tl ATHR HR GRUT &THdT =0T RIaaTeal i aieiTesdl Tegdl 37T

I 7 Ydeh AlS oo STHIHMAT S0T=a1 THIOT= Fig Saell STd. 59T desd STHA

ST THTOTI SSet ST, 77 Aol 1S STt et Mifee T JTeT TUTieh ¥ ToTet STId. 371

IR STHHTET 3Te2HE (Ultimate) SR €T &7 SHIGetT ST
3. ¥ I TS O T SUANT STHHTET R R0T &7 SHlEUaTarel eidl.

3. GFTUMNY SYHIT
REIED U

2 AT T ehiH- TR T TR o 3TUTRIT o, 78IS Y, 2 oo
HUTRT NS A ZHhiH ST,

R ETSIAI SToh- IS HISTUATd SUHUT & oAl ST TISTEg STIT9me
FHere 3G TUY I YR 519 o, UIR 7T, SoAei-oh olis deA

3 SR wIe- SR I &N ARGS! TeA {Shall THehuT T, e STef
Y, AT, T&TT HHT TGS, €T SR 300 HILHY, ¥4o HLAT., oo HI. T
T 9o HILHN 3T BN WieWTell Uk Jo& 3T SRl 31 -8 ST
TG Teh HIhTT Shotell 3T9d. AT R ASHT @i TU[A hifshe o
3ehos T ATTE IThelTel.

¥ YZoTHe TS0 IUHIUT- B Teh T ST 379, o T % AL o ot
FEHAT 0.0% T TehT 3T,

Y 32 IR- T S ATIUIET $2H S &1 JohH STETET. el 3R
TEUE 3 3Y STYR 37ATE. BN S0 TR T S arelet ST

& TR SUHIU- ANST I, AT 3Ihal, TS M IR Tl T
A STHTEA.

.14




¥. T e

8

T A ARYIAT TRl Yool J9eld hod ATIUIETS! I ST oeh! hil.

0T 2t I Gieile) "uTd Irat,

R. TR AN STHRTET R H. X ¢ HY. HIITT ATt S0 FereT 37T Tgl FHIral.

3. SIS WEhE SHRTIERE! ITedr Tdrar faemn e w9 23 Jqong 3/&oiol

R

R

Tqtie o a1 Tt AT 31 Rt Jar e, e 719 @ -2.u0 i, 39
R.00 T, I STIST 0. %Y HI. TTTEN. it et 3TaR ¥.oo I, 3T (Clear Span).
AR 0.0 Y. T WHH (2:3:%) FIAFT 37T, Ja! Fcite St FruTdesd oy
T TR 3TTE. Il THeiieR TR 39, TMeR AGE! U wie 3901, TR a1,
AT fhal SR 2T 31aTST Yo I TH TSTT Retet 3T Yoo AT AR e AAffeT
ERCH

R TGN WeHH IHRTATIR ST FHIATE AN ST T3 Ar=of foom,
TS T R0 T Y A TAd STUTe! A1 ¥Tehdl, TR AT SIS Wi ehid TU[A
AR FHIECAT FEAT el STE. AT TR deb I T ToaTel Tl FHTUTER e .

. A=A ThRIER AT 5 @i Tl el [Hedren 7e fog, HigH @) o ©ie

JaE. R N wiear Sk d M I 37 o A o FUIS e A0 Foof haral,

el g FHIOATEr Wt I o LA A & Faedd W HO T Al
o} .0 ¢

EATAT SRSl 1§ e =],

SR [aRTE A e dead A0 g & sReR dis Kedl qaR B4 S/

A ATHS Al g HE =l

. UTe&T TTTeR Tohell oiis fGetl el Aig e BUl o &g siek &7 S/aeTd S5aTel

3RS Tl G FHo =T,
fotetl oiie o e T e T[UTish JieT TUMehR Shqal. e oiell oiie &1 Kg/em?
Thesat, ifee™ = TUlish &7 WifeeT ATt STerled Xd ST 1 SFereme=
Sl Ao enlecl Sldal.

T SIS 0T TSR Aeied] e T et YT =i TRIERT ShigH =ATal.

o s (a oo (2 (a (2 (2
. ls IgedHAY Hcden dool ﬂé S Sldetd RS AL enleldl. ﬁ IR lls

ST 3TMEY HAeied T2 ST ST o A FsT el

3T U TSTT Sheledl T&AF 0,008 (0,02 HLHT. =o.002 W.HY.) F TUTH. & TUNHR
oIE feeiedn AR IU=a1 ST SeeTHe SeiTer.

feeteTT ol o Weorhe fg ST "Y' TfoT " X" 3TefTaR ZTehTall. TTeiedT STTeiEmd
AN 1 X1 ST, T I THHHTT ST STt ScTet, 1 fogumg= "y 37T " X"
TR e ZTShTaT. BT e 5T faehTul "Y' S7Ifor " X" 37Tt D9eT o | &t "y"
3TITOT "X " 3TETToRICT ST phH TS o VeeTHe ST g e,

¥R




¥.%. AW
TR STTIE HTEUITET I el gedT ST
%, eI UGl SIeiad Al YRRER ST YR S9idel 378, WaY

MG Fehld 36T T S IT SHIEeT SN, T8 T 547 3ol fHesar,
ﬁ%:f "Y' ST "X 3TeTER 2T, Srar "Y" 3?841?1“[ Teoye amfor "X
STEATCT IS STl ST,

R. TSIl TERATEAT oA &1 Hiiedl ThRIER STeiard ThR Jeiide 318, WY
STCTETE ¥.2 TR [ohal & 3TTehd e I,

ULTIMATE BEARING
/— CAPACITY .

2 3
LOAD IN kg/m x 10

(C) PARTIALLY-COHESIVE
SOIL :

(D) DENSE COHESIONLESS
SOIL

SETTLEMENT IK mm

{A) LODSE TO MEDIUM
AL OHERE COHESIONLESS SOIL

Fro. 5 Loabp SetTLEMENT CURVES

calculated as under { 5t taken as permissible settlement of footing { see
IS : 1904-1978* ):

B(By +03)F

Sp o= | e Yol B Bl 5
t=%| B ( B+ 03)
where
B = the size of footing in m,
By = size of test plate in m,
Sp = settlement of test plate in m, and
St = settlement of footing in m,

From this formula total settlement of footing { S;) is calculated
taking Sp as observed total settlement of plate.

100 T T I
]

APPROXIMATE YIELD /

e
= TRESS 1
“e IRE >—-"/’ r
- =
2 w
a PLASTIC YIELD
2 SETTLEMENT
o
-
/ ELASTIC 1
s SETTLEMENT
P |
LA
=

04 05 1 S 10 50 100
Setelement in mm
Fig. 6 Loap SETTLEMENT CURVE
( Loc-Log ScaLe }

2961 - 8881 * SI

Yo



¥.3. AT TR TaR
Q. ATEUIYIEHET Tl &R Hl. X ¢ Hi. AT T97e. W @it (foundation Level)

A AT SaTE. Wigerel! HIdl TSR {00 Y, 3{IER 3T ZTHMEL
TSI WIES AT HTie FhRIMER Safeerd 79me, STHHTIRA 1. Tieier o9
SUT 7.

R. TS ATt RIdd HISTAY & ETeliel {ETresTd S aed Tl o STeehm
T ISl 21T, foeeh™ /3R, 9. Wl AT T dead o.30 HI. TeAlo)
Ot 1.4t 21ehra. T aaTdier foeie or € Teien qedH @, fdar 3 e -
.40 HT., 3T-R.00 T, F ST 0. ¥UHIZT THTEN. Tal FIAmIer 3T ¥.00 .
3TTS (Clear Span) AR 0.0 Tt T GL.HLHT (2:3:%) YT 34, Sa! N

R.4o T,

.00 Hi.

3. IO WA (A e R fSad 910t ( Curing) ARG,

¥, TNTeET YelteAT HTROT Yoo MU T dle WRTe. Wedish Tofd WRE ToTs)
o Toh. 7. A RIE. MU i Ay =1, R =A1a. ey HRetedT T |iaerd
SATEAT. SUTRE 0T 37T TSYUTR TSI & TS HIEUTR AT,

b, TYeieR SaUaTETE ArERoT: R0 =, M. ehet Teeat wiTedn Uit Hei weq
STTUTIEATA. qEeTedT fohdl HIEeTed Wied STT0] 7ad. TH Aol FRdde! TedTie
TeRIAT ATIRUIATEST SRR 20 o R HeTT @ ST,

& AT FHIO fRElt Freciaedr Sqaem STrEl. R Y& Ar=vidat © o ¢
Tl I AR, T8T ArEoiae! 7 e FRe S dnard. @
ST A oA FRISvER ofel faafea g, Mot sl suudme!
ATSTST Tehall | TehR™ ShTU< 3T9TE, Q0 ek BTG 3Tget o U = e
FHITAT AT

\o. TN WESATEAT SIS o0 HY. STATER T IeTSI eATel W HesT f§@eitet 3T
3 BIS e, SIOTeheeT STSTSISTe iieh o AUIR ATEl. T8 Qoo T, ST 37T

48



FHIVTCATET Feh R dTg AT SHTAT 7. T8 IR ThRE! 2R (Vibration) EIAT
SHTHT 3. TTEOTAT TSehTOT Wherd HISTSRIT & TiTeh ST YISt ST,

¢. IO TSI 0T AN 0T SUTHUET HaTH 0T SHTeR STETEl.

R. TR, TR I ATONAIET ANTOTR FRH A0 F SO0 § & e e
AN, a9 &if fShon ad A STHaT-STHT o S-3710T 0l add AN
T ThRTE TR F TR & T 8173 ST Thd e hd eriet.

R0, TTETAT U] ATAUT TEAT TICHIHER AUl o Wil IRl SHHId HH 20
TR S ST, TUT el TgeaTadd alesear T =-37107 FHIUrHTet
a7 ST TS,

22, AT e faeien fdr sueaHar g 32 ST vl ARY TRe SR
RIS TS TEATT AT 32 TSad ot S197d. Suiehs arevl WeeTdiet A
et sl

LR, & TR el YFTTRTGATAI TTevaT shvl Tevdeh T4, &I Aol
AR 9 Ush Hig—aTal A AN THOT Qo7 Wihad I Hie=arer
HTATTH AN ST FaTed & HAea e arao HordE! Fmed
THATd He N AT SATIII Tl JISYRTET T,

23. iZ SR (YRYROT &THT) I TATTRIAT AT &l YR HHIRER v
I

¥.3 T AU fAWITETh 99 q9Rt:

2. TRCIRIS! T WeId it STeR=araHed SroT SIEmATeAT ST e qreTott
TS, AR WEY [SHTON ShivTedT FHRTE HR GROT ST 07 SHaare are
ToraR Xa. ATeTadTd el Tehed Stfaepr=are arm af foram fafear s

R. UHCIRIGA! YT Weld ATevl SHIEETe S o URERTET 17 ot 9Tt e
ATFUNAIST STETe STFUT=AT T Sl Safeerd g et .

3. W AT STemie shelel 311E T O quIdme. 9ek W I Sferems
AR TIR 7O HIeUaTd ATa. T8E T3 W AT I 1 Hrderea=
ST, TS M T I STl gTetdiel A7 a=g- o ersa- gid 1 & T,

¥, SR d T AT 1 FHITHTS BAT6, SToh o THETT SITSUTRT et e ! Rt STHTal.
e R et 2ieet UPR SHafedd digiad sh1? d Teadl afR ATel A1 are @t
A,

4. T A I gTeTaret AT a6 d Gorgod eid i o T, a9 9 B

SlHel Rlerddl Uenld C’1r\|{<', hIIZ T AT, TS & SAT T AT hd Udal

S SIEIR Y A S A ASehdl, LT+ I {Sllc’lr\l 6|U|{‘||dr\| SIS fr‘i‘{*ldl"i
(Acetone) =7,
&. UhcRISTAl l-||('|r\| q HXHIEAI 0|‘(|°||{r\| TR AT Al UL AT, LA S

AR ol g S I & & =1,
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V.

%o.

R

R

3.

eI TR EeaT-a IR e o fSael, oSt qRaT dos 3T8el R, o
FHIFATET Y IHT HE, AN e =T, THT ocd A R =T [GaTent AT
o 3N T AR T Tl

TrEvIg TR (o9l Fehlest IR ElEet e eTaehy qoaTd sharel, TifeeT T, T
TS A (R AT 3T i AT AT, qH ST SIS T hiH o T 9
STel I SREpTe JUTEUT e, I TiE aRieT SR, STeh, TeRier Wi T I,
R GUIE € 9 AMossAT el A8 i ARl Il SR aarolt e, G2t
TSR F TTERIA i TS TS I1 He 3fek 791,

STEOT ST ST TG ANST hIur ST TR 318, HROT [HWR ANST

[a

3T, THeieR 31 At & el SHHET ATl BR Hectie gid. e
Teeret wraoTiea qa qamt 3t farerean Rt o cmareiter St sTRehTe- quraot
YA, S0 e RN ANST Hob FS el BHIHRE et oA STHCATH AL
JgeT, HROT FREI0 JUIRT YU ST ek Wreft S T, e
TGIT ZIUTRT EfehT 2TeadT et

AU EAT FHIUITSTE TReT0T Svarrat ST vl FRkersh JHuR oTed, @i
St TARE Wi I Sgeret a8 HRker Suarest seuar see & sAfae
TIReTOT =0T AT STHAAT =0T SUSHUTAT TASUTH SHIUTTE] SATHTAT, FHIVTATE]
FHRUTES I35 I3 . ITBINT SR YT TARTEAT, T T TaT T STIel.
3T T YT T IRoA fohall STHold @) oTe WEad o wiedl S Skl
FASHT Ted A7 T T8 ho a1 Fa a0 G el T

T ST oA Hes a9 (Initial Reading) & STedd Shicssil Joidh FATS. WaY
e ¢ AT T Al dededHal hivdTd JuT=aT Tt ARl 3T
ST 3T, T=T9 I3T T SFeTd Goardrd are (Initial Reading) & TF 37T
3T, T AT HTsHaT ATe] AR & aTe 3aid S, TS Hardra i
3R STEFTEAT 3TTIEY TRET T S ol Ueh HHEH 3T I 3ih B Gedt
M TR 3ieh! TR €],

vt gfshar qot SeAToR T Wifecd o W Safedd ST e, a8 arg
TIHToT o F7T THTOT A ST (Un Disturb)-H STAd.

. fAteroT qe:
9 T o1 A =30 9.AI, I T O dAhed= \908.¢ & =T, T.HI.
T AT TOIE = 0.063%

Sr.
No

Pressure Settlement A Settlements | Settle
Fore verage | ;' -y | ments

?{gl (Load)2 Dial Gauge Reading L.C.= | (Col4to reading | incms
Kg/em 0.001cm 7 x 0.001

1

2 3 4 | 5 | 6 | 7 8 9 10
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Settle

Settlement Settlements
Forc | Pressure Average | . Dial | ments
St | i (Load) | pial Gauee Reading L.C.= | (Col4to nems in cms
No | kN 2 uge keadmg L.L. 7 reading
_ Kg/cm 0.001cm ) x 0.001
1 2 3 4 5 6 7 8 9 10
2005 | 2276 | 1904 | 1831 2004 2.004 0
1 2 0.1234
1955 | 2222 | 1861 | 1794 1958 1.958 0.046
2 4 0.2467
1917 | 2179 | 1823 | 1764 | 1920.75 1.92075 0.083
3 6 0.3701
1884 | 2141 | 1790 | 1739 | 1888.5 1.889 0.116
4 8 0.4934
1863 | 2114 | 1763 | 1715 | 1863.75 1.864 0.140
5 10 | 0.6168
1839 | 2080 | 1728 | 1692 | 1834.75 1.835 0.169
6 | 12 | 0.7401
1817 | 2051 | 1600 | 1669 | 1784.25 1.784 0.200
7 | 14 | 0.8635
1795 | 2025 | 1570 | 1652 | 1760.5 1.7605 0.22
8 16 | 0.9868
1783 | 2007 | 1550 | 1639 | 1744.75 1.745 0.259
9 | 18 1.1102
1748 | 1965 | 1500 | 1598 | 1702.75 1.703 0.301
10 | 22 1.3569
1693 | 1900 | 1423 | 1543 | 1639.75 1.640 0.318
11 ] 26 1.6036
1667 | 1865 | 1380 | 1510 | 1605.5 1.606 0.399
12 | 30 1.8503
1642 | 1832 | 1336 | 1479 | 1572.25 1.572 0.432
13| 36 | 2.2204
1607 | 1786 | 1276 | 1432 | 1525.25 1.525 0.479
14 | 42 | 2.5905
1523 | 1679 | 1230 | 1326 | 1439.5 1.440 0.565
15| 48 | 2.9605
1431 | 1553 | 1166 | 1210 1340 1.340 0.664
16 | 54 | 3.3306
1336 | 1422 | 1004 | 1097 | 1214.75 1.215 0.789
17 | 60 | 3.7007
1243 | 1280 | 908 | 967 | 1099.5 1.100 0.859
18 | 66 | 4.0707
1151 | 1140 | 810 | 840 | 985.25 0.985 0.936
19 | 72 | 4.4408
1084 | 1044 | 667 | 760 | 888.75 0.889 1.000
20 | 78 | 4.8109
975 | 968 | 585 | 635 | 790.75 0.791 1.073
21 | 84 | 5.1810

¥




F Pressure Settlement Average Settlements seue
Sr. eOirIf (Load) : ; (C014%0 in cms Dial 'ments
No | &N | Kofom? Dial Gauge Reading L.C.= 7 reading In cms
_ & 0.001cm x 0.001
1 2 3 4 5 6 7 8 9 10
752 | 793 | 450 | 446 610.25 0.610 1.225
221 90 5.5510
686 | 690 345 573.67 0.574 1.211
23 | 96 59211
492 | 538 164 398.00 0.398 1.363
24 | 102 | 6.2912
0.1000 1.0000 10.0000
04
0.05 +
0.1 -
0.15 -+
0.2 - .
=4—Series]
0.25 -+
0.3 -
0.35 -
04 -
0.45 -+
0.5

.. FRraroT qeT o gferuET:

2.

T YT AU Ae] HOAT IR ST IR A SR AeedT SR, i
G M I 36, ¥ o 9 B Aig o Hdel 3T, 8 are 3T Hecamd
[a [a [a [a

3TTE. SHROT YEIeT el areHTat TRIERT €1 gITe AT ast shaaar 3T,

R. T TRTAT SRIeaT TATOT T 3h. R Tt Uifee T I arei Aig hetel 3718,
3. THMT 3. 3 T, THMT 6. I T Wi I arad Tfurer Wi I simee

e IS HIGUITT AT TR,

T 6. A, ThTHT 6. ¥ 9T TR L ST STl TR et
3R,

. W . ¢ A 9o § HL.H. AL 9o I T.HT. HI0IMEIET 0,008 (0.0

Tt T, =o.00% W.HT.) 7 T[UTST TR, 3TITVT T&hTAT 36, § HeAl AIg Shotell 3TTE.
T 3. { TEET AT 811 Heb aTaT asT e HaeiedT T

\o. THMT 3. 3 TefcA IS &1 THUT AAIS JRITed 3T T 36, 20 Wl A f& WeoTHe

AT 2R, T TR AR "Y' 3TeTd Heode M " X" 3FeqTel oiie higH
3TTeTE FIErET.
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¢. AT STIEr=AT el SIUM=AT TR FIgT T AT {SHI0T ST
AYA"Y" eI MO " X" STeATCT o 2T ceRIel W&AT &l olig 3111 eorhie
3.

. SO BT :

ANTST I HH T SHRAT ARTRI =T TeTHM oIS 9% Wifea T I o T2 o e EdiT.

48,



Q3. Yo BITEeT e vTish
(Free Sell Index)

Q. SATEA:
1 T ATt fohal TEHETY TR BIET JT09 shel ST, IT el TR STIuid |t
FeRal FEAT BITaeT TOTeH HITE It e aiR Eieel o T S1e e Ao
M FROINMIE! A SRMETAT U AT Orer IO qurgA

W Uidid {‘IOI’W’H"I °h'{U¢||{‘IIdI aldl. @‘Ioldl CRIFIRHERICR I W
AT STEAT.

R. ¥ FIERT o T e AT Ao WA SHvAT FE B,

3. ST geEa:

2. T ¥4 HIIShiA <A AU 3Tiee HYH HIRE! dholetl 20 UH AT HATE.

R. T o0 H. Tl WYY I T HISTHIT U TS, T WY HIFehA =T
MBI 3T AT HRE! hotell 20 UH HIAT RET. I HISTHY T
FARYUT S TATS, SUIehe o1 Al Tl Uiehedl TGUTR AT,

3. JI7E! HISTHTY U ATt ShRE! ST A A% 6 =,

¥. e HISTHTY UTETe To7 o SE=3T TSTHT YT hi 2 FiTel J¥e =,
ST 5 HIAT o Y107} TRl Sha i Uehsiid BIg.

G, TR HISTHY I S o O o qde @R 3ard. St e | e qul
G

&. TEST YU SCAHAR Sl HISTHTT e e Aig e =1d, JeR areol 9iat
qToTt AP o SRR AP 3-3 WIS TS = o et ST SR e
3T TRaToTT SRS, S0 e R i A fede.

\o. TERT GG HQeITeh SHIGUATHIG! Jeiet FerslTd SeifaredT S0 S are Hdel 311,

¥. Fdteror qeT:
TTdeT ErTereaTe iy =g
3136, OTURTAT AT Gieel | SR el Jrciren et
3 30.00 38,00
R 3¢.00 3%.00
3 3R.00 3%.00
TR Ared 3¢.00 34.33
W, URATOTT F |3

e TaT IS 9Tieh HT@vaTaTa! Jeiel WHTOT G ST,
= (((Va - V)/Vi) X Ro0)

4l



ey Vd = qToTeer A= TRE e =3¢.00
Vk = HATE TelteT TTeran T el = 34.33
e BT FIS9Teh = (((3¢.00 - 3U.33) /34.33) X 00 =lo.4k

RS AT T2H T HISTHTT ITATd 90T & SE=4T T HISTHTT UTTd e 216
EIET HISTeTT 3TTR.

K. H’q"ﬁ

. IS No. 2720 Part 40: Determination of Free Swell index of Soils
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zx |l OTE R AIUES

Sr. No. Soil Groups Soil Types M.D.D. g/cm? 0.M.C. Cohesion "C" Angle in Permeability (K) Liquid Limit % Unit Dry Plasticity Index
kg/cm? Degree (0°) 10-5cm/s Weight g/cm?3 (Ip) %
1 2 3 4 5 6 7 8 9 10 11
1 GW >1.907 <13.30 0.0to0 0.10 >38.31 10000 to 40000 N.A. 2.00to 2.16 -—--
2 GP ] >1.763 <12.40 0.0 t0 0.20 >36.50 30000 to 98000 N.A. 1.84 t0 2.00 -—--
3 GM (I%VS‘;;% ) > 1.830 <15.00 0.04 to 0.34 >33.82 1 to 1000 N.A. 1.92 10 2.16 Ip<4
4 SW Blanket) 1.828 to 1.988 1;)583(;0 01t00.10 37.59 to 39 > 1000 N.A. 1.76 t0 2.08 -
5 SP 1.731t0 1.795 | 11.40to0 13.40 | 0.17t00.29 | 35.75to0 37.23 > 1000 N.A. 1.60 to 1.92 -
6 SM 1.814t0 1.846 | 14.60to 15.40 | 0.05t00.10 | 27.00to 32.00 1 to 1000 N.A. 1.76 to 2.00 Ip<4
7 SC 1.824t0 1.856 | 14.60to 15.40 | 0.05t00.17 | 27.92t0 33.82 0.01to 1 N.A. 1.68 to 2.00 Ip>7
8 GC Hearting > 1.840 <15.00 0.09 t0 0.29 >30.96 0.0l to1 N.A. 1.84t02.08 Ip>7
9 ML. MI (Irbripef(vious 1.634t0 1.666 | 18.30to 19.70 | about 0.09 30.11 to 33.42 1 to 1000 ML < 35 & MI 35 to 50 1.52t0 1.92 Ip=
’ anket, 0.73 (wL-20),
10 CL. CI Impervious | 1.714to 1.746 16.97 to 0.10t0 0.14 | 26.561030.11 0.01to 1 CL<35&CI35t050 1.52t0 1.92 wL = Liquid
core) 17.00 .
Limit
1 MH 1.246t0 1.374 | 32.80t039.20 | 0.11t00.29 | 27.78 to 27.47 1 to 100 >50 1.12 to 1.52
12 CH 1.478to 1.542 | 23.80t026.20 | 0.07t00.19 | 14.57 to 23.75 0.0lto1 > 50 1.20to 1.68
13 OH - - - - - 0.01to1 > 50 1.04 to 1.60
14 OL, OI - - - - - 1 to 100 OL <35 & OI351t0 50 1.28 to 1.60
15 Pt Compaction not practical & not used construction so remove from Foundation.
Refrences | 1S:12169- IS:12169 - IS:12169 - IS:12169 - IS:12169 - IS:12169 - 1S:1498 - 1S:1498-1970 pg- 5 1S:1498-1970 1S:1498-1970,
1987, 1987 1987, 1987, 1987, 1987, 1970(Reaff.2021) pg- 22 2021 pg- 17
(Reaff.2020) | (Reaff.2020) | (Reaff.2020) (Reaff.2020) | (Reaff.2021) | (Reaff.2020) pg- 22 (Reaff.2021)
pg. 19 pg- 19 pg- 19 pg- 16 pg- 16 pg- 16
Soil Engineering by Theory and Practice by Alam Singh, Pg. No. 70,71
Notes: 1.Soil Engineering in Theory & Practice by Alam Singh, Year-1967, pg.70,71 2)IS: 1498-1970(Reaffirmed 2021) Classification and Identification of Soils for General Engineering

Purposes. 3) IS: 12169-1987(Reaffirmed2020) Criteria for Design of Small Embankment Dams 4) For the GW, GP groups, refer to columns 4-8 in Alam singh's Book (1) 5)For the SW, SP groups,
refer to columns 4-7 in Alam singh's Book (1) 6) For the "C" Values of GW, GP, GM, SW and G C groups, refer showcase chart of soil Testing Division. 7)The angle values for the GW, GP, SW
and SP groups are derived from Alam singh's Book (1) 8) The Permeability, the value of GW & GP groups are based on combination of Alam singh book and IS 1498. 9) Not applicable (NA) for
coarse- grained soil. 10) The provide value are for reference only. All design must be based on actual test results. 11) Prepared by B.B. Tuse, (Sect.engr) A.D. fulpagare, (Assst.Engr. gr. IT) S.J.
Bagul, (AE-1) and D.D. Parkhe (SRO) on 30.08.2024.
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Table -2: Swelling Pressure and Swelling Index For various types of soil

Swelling
Degree .
exbansion pressure Swelling Index
P (kg/cm?)
Low 0.5 0.0-0.1
Medium 1.5-2.5 0.1-0.2
High 25-98 0.2-0.5
Very high >9.8 0.5-0.75
Extra High 0.75-1.00
Ref: 1. Swelling Pressure - and Swelling Index - Based on Geotech Engg.
Dakhsina Murthy and Raman 1977, Pg. No.24

Table-3: Filter criteria for Sand Filter Design

D15 (F)/ D85 (B) | D15 (F)/ D15 (B) | D50 (F)/ D50 (B) Remarks
Between Test result of sand is in
Less than 5 Less than 25 respect to base material
4 and 20 .
(Hearting zone)
Between Test result of sand is in
Less than 5 W Less than 25 respect to base material
4 and 20 .
(Casing zone)

Ref: CDO Code of practice for design of earth dams 2003, Para 13.5.1, Page -34
B = Base Material, F = Filter Material / Sand.

Table-4: Characteristics of soils based on Relative Density

Relative Density % | Soil Compactness Angl;i:iisillf::ing
0-15 Very loose 25°-30°
15-35 Loose 27°-32°
35-65 Medium 30°-35°
65 - 85 Dense 35°-40°
85-100 Very Dense >41°
Reference: - N. V. Nayak, Foundation design manual, 1979, Pg. No. 29




Table-5: Typical values of Specific Gravity

Type of sail Specific Gravity
Sand 2.65-2.67
Silty sand 2.67-2.70
Inorganic clay 2.70-2.80
soil with mica or iron 2.75-3.00
Organic soil 1.00-2.60

Ref:- Roy, S. and Dass, G., 2014, Statistical models for the prediction of shear strength parameters at Sirsa,

India.,483-498

Table-6: Values of Safe Bearing Capacity According to Indian Standards

Cohesion less soil

Cohesive Soil

Safe Safe
Description bearm'g Description bearm'g
capacit capacit
y t/m? y t/m?
1. Gravel, sand and gravel, 1. Soft shale, hard or stiff clay
compact and offering high in deep bed, dry.
. . 45 45
resistance to penetration when
excavated by tools
2. Coarse sand, and dry 45 2. Medium clay readily 75
indented with a thumb nail.
3. Medium sand, compact and 3. Moist clay and sand clay
dry 25 mixture which can be indented 15
with strong thumb pressure.
4. Fine sand, slit (dry lumps 4. Soft clay indented with
easily pulverized by the 15 moderate thumb pressure. 10
figures)
5. Loose gravel or gravel 5. Very soft clay which can be
mixture; coarse to medium 25 penetrated several inches with 5
sand. dry the thumb.
6. Fine sand, loose and dry 6. Black cotton soil or other
10 shrinkable or expansive clay in 13-16

dry condition (50 per cent
saturation)

Ref: Soil Mechanics and foundation,17th Edition, B. C. Punmia, Pg. No.688

Note -1) All above values are guidance only. Design should be based on test Results.
2)This chart prepared by A.B. Lokhande (JSA), Sanjay Bagul (ARO) under guidance of D.D. Parkhe, SRO on dated

18.3.2020. update: 23.08.2024
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