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SYLLABUS

SOIL MECHANICS AND FOUNDATION ENGINEERING
RATIONALE

Civil Engineering diploma engineers are required to supervise the construction of roads,
pavements, dams, embankments, and other Civil Engineering structures. As such the knowledge of
basic soil engineering is the pre-requisite for these engineers for effective discharge of their dutics,
This necessitates the introduction of Soil and Foundation Engineering subject in the curriculum for
Diploma Course in Civil Engineering. .

The subject covers only such topics which will enable the diploma engineers to identify and
classify the different types of soils, their selection and proper use in the field for various types of
engineering structures.

The emphasis will be more on teaching practical aspect rather than theory.

DETAILED CONTENTS

1. Introduction
1.1 Importance of Soil Studies in Civil Engineering

1.2 Geological origin of soils with special reference to soil profiles in India : residual and
transported soil, alluvial deposits, lake deposits, local soil found in UP, dunes and loess,
glacial deposits, black cotton soils, conditions in which above deposits are formed and
their engineering characteristics.

1.3 Names of organizations dealing with soil engineering work in India, soil map of India
L. Physical Properties of Soils (06 Periods)
2.1 Constituents of soil and representation by a phase diagram

22 Definitions of void ratio, porosity, degree of saturation, water content, specific gravity,
unit weight, bulk %E&E:.F unit weight, dry unit weight, saturated unit weight and
submerged unit weight of soil grains and correlation between them

2.3 Simple numerical problems with the help of phase diagrams
b Classification and Identification of Soils

3.1. Particle size, shape and the
classification of soils -

(03 Periods)

(06 Periods)
ir effect on engineering properties of soil, particle size

32 Oﬂnw:os m:@ its influence on engineering properties

33 woﬁnﬁ density and its use in describing cohesionless soils

3.4 Behaviour of cohesive soils with
use and practical significance inc

3.5 Field identification tests for soils

3.6 Soil classification
divisions, groups,

n:n.smn in water content, Atterberg’s limit - definitions,
luding numerical problems

System as per IS 1498: bas; j
e . » basis, symbols, major divisions a ub
Plasticity chart; procedure for classification of a given soil e

v) ’

4. Flow of Water Through Soils
4.1 Concept of permeability and its importance
4.2 Darcy's law, coefficient of permeability,
permeability
4.3 Comparison of permeability of different soils as per Indian Standards
4.4 Measurement of permeability in the laboratory
4.5 Simple numerical problems

* (05 Periods)

seepage velocity and factors affecting

5. Effective Stress (Concept only)
5.1 Stresses in subsoil
5.2 Definition and meaning of total stress, effective stress and neutral stress
5.3 Principle of effective stress
5.4 Importance of effective stress in engineering problems

(05 Periods)

6. Deformation of Soils (06 Periods)
6.1 Mecaning, conditions/situations of occurrence with emphasis on practical significance of :
(a) Consolidation and settlement . (b) Creep
(c) Plastic flow (d) Heaving
(e) Lateral movement . (f) Freeze and thaw of soil
6.2 Definition and practical significance of compression index, coefficient of consolidation,
degree of consolidation.

6.3 Meaning of total settlement, uniform settlement and differential settlement; rate of
settlement and their effects

6.4 Secttlement due to construction operations and lowering of water table .
6.5 Tolerable settlement for different structures as per IS
6.6 Simple numerical problems

7. Shear Strength of Soil
7.1 Concept and Significance of shear strength
7.2 Factors contributing to shear strength of cohesive and cohesion less soils, Coulomb's law

7.3 Determination of shearing strength by direct shear test, unconfined compression test and
vane shear test. Drainage conditions of test and their significance

7.4 Stress and strain curve, peak strength and ultimate strength, their significance
7.5 Examples of shear failure in soils
7.6 Numerical problems

(10 Periods)

8. Compaction (06 Periods)

8.1 Definition and necessity of compaction
8.2 Laboratory compaction test (standard and modified proctor test as per IS) definition and
importance of optimum water content, maximum dry density; moisture dry density

relationship for typical soils with different compactive efforts

Compaction control; Density control, measurement of field density by core cutter mnman
and sand Ev_sna_:ﬁm ‘method, moisture control, Proctor's needle and its use, thickness

control, jobs of an embankment supervisor in relation to compaction

8.3.




< (vi)

9.1 Purpose and necessity of soil exploration . i b
9.2 - Reconnaissance, methods of soil exploration, Trial pits, borings (auger, wash, rotary,
. percussion to be briefly dealt) :
9.3 Sampling; undisturbed, disturbed u:m.av:“mn:a:é m.m.:v_em“ selection of type of sample;
thin watl and piston samples; area ratio, recovery ratio of samples and their significance,
number and quantity of samples, resetting, sealing and preservation of samples.

9.4 Presentation of soil investigation results

_e.,unulum Capacity of soil (14 Periods)
10.1 Concept of bearing capacity

102 Definition and significance of ultimate bearing capacity, net safe bearing capacity and
allowable bearing pressure

v\_ou Guidelines of BIS (IS 6403) for estimation of bearing capacity
10.4 Factors affecting bearing capacity
105 Concept of vertical stress distribution in soils due to foundation loads, pressure bulb
10.6 Applications of SPT, unconfined compression test and direct shear test in estimation of
bearing capacity
10.7 Plate load test (no procedure details) and its limitations
10.8 Simple numerical problems on bearing capacity.

11. Foundation Engineering (10 Periods)

.nounnE of .E»:os. and nonﬂ. mo:mnmm.o.ﬂ types of shallow foundations : combined,
Wo_m»&. wam@ Bwr MMM their suitability. Factors affecting the depth of shallow
o:nnmu. » deep foun ons, type of piles and their suitability; pile classificati

. e group and pile cop. ty; p ification on the

12. Ground improvement techniques

x : . (05 Periods)
oading, vibro compaction, stone columns, soil nailing, grouting, sand drain.

PRACTICAL EXERCISES
~1. To determine the moisture content of a given sample of soil
_A Auger Boring and Standard Penetration Test
(2) Identifying the equipment and accessories
(b) Conducting boring and SPT at 2 given location
(c) Collecting soil samples and their identification
(d) Preparation of boring log and SPT graphs
(¢) Interpretation of test results

3. Extraction of Disturbed and Undistrubeg Samples
(2) Extracting a block sample ’
(b) Extracting a twbe sample

A -

=5 9. Soil Huu_r..uzo.. (08 Periods) .

—

(vii)

(c) Extracting a disturbed samples for mechanical analysis.
(d) Field identification of samples

Field Density Measurement (Sand Replacement and Core Cutter Method)
(a) Calibration of sand

(b) Conducting field density test at a given location

(c) Determination of water content

(d) Computation and interpretation of results

Liquid Limit and Plastic Limit Determination :

(a) Identifying various grooving tools

(b) Preparation of sample

(c) Conducting the test

(d) Observing soil behavior during tests

(¢) Computation, plotting and interpretation of results
Mechanical Analysis

(a) Preparation of sample

(b) Conducting sieve analysis

(c) Computation of results

(d) Plotting the grain size distribution curve

(e) Interpretation of the curve h

Laboratory Compaction Tests (Standard Proctor test)

(a) Preparation of sample

(b) Conducting the test

(c) Observing soil behaviour during test

(d) Computation of results and plotting

(e) Determination of optimum moisture and maximum dry density
Direct Shear Test

Permeability Test

Demonstration of Unconfined Compression Test

(a) Specimen preparation

(b) Conducting the test

(c) Plotting the graph

(d) Interpretation of results and finding/bearing capacity

Demonstration of Vane shear Test
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oo} TR F1 e E € 9 ) ,

(D) WTZrl % T § el YA HAT—gH F Tl A A WA Bl ¢, A B AR
Al T AT 0°C € R € @ 9o 9 F T5et o @ o S ¥ uitadd @ w21 59 ofadw |
TgAl § TaTE Ve § 9 WgHl ¥ T2-F YE ¥ Wl ¢ g T .39 IE & S g

(E) %W T G ( Earthquake and Land Slides)—&™ & &R0 JgHl § Z2-F2 O &

T &1 THH I TR 4F H €1 21 T WRR 941 g ¥ 9gHl ¥ YEIeH g1 Edl € 3 gge g

Tt €1 39 SR SgA F fawed e e

(F) 3T FRU—TEH R 39 &7 & @1 9l & Fo1-T6 & HR0 U6 SHak] & 3TEnA &
wﬁgwgwiﬁwmﬁwﬁsﬁ-ﬂ%ﬂ%m_?ﬁ%%ﬁ%ﬁ
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2. TWEtE fa9eT (Chemical Disintegration)—argaved § Iufeyq siddisd d @A
SRIAFTS A<l F AW & T e TgHi W e @it & et G w@ €, fed wgh
1 faweT g €

TRt fawed fe ol @ g 2—

(i) SR (Oxidation) 1 FFi & W F & # o Tufem e &, sierdior @ fran

ﬂw%&ﬁﬂﬁa@ﬁg  ur Fi Iufeafa I 8 _
Y agaved 9 I9 A9 W e ¢ e g @6l

LN
L. Am‘.n + uON ~ Nmun
T T i seam 2 203
.Evﬂﬂ._d.._ﬂﬂ (Hydration)—=g
m_m_ﬂ# .ﬂ Iuferg .ﬁ.mﬂd:ﬂ«ﬁ |

2KAIS| b R
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e
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qft=ra 5 .
(ii) HERYA (Carbonation)—araves ¥ Tuftm e eRsieaEe (COy) i, e,
%_@@n.%%wgﬁga%g@ﬁangﬂ@
Feff 31 (HC03) T j1 368 T2 #1 fasre o & e 21 7
CaCO3 + H,0— Ca(HCO3)2

1.2.4. aft@gq ﬂm:.wqmwna_ (Transportation and Deposition)

wgrl & fomfed 721 w01 oftewd a0 s e ¥ 78 witeed gk e | o R S
TER & A% T W R E F i w0 ) ge s e wes e wee fm i —

(i) @ (Water)

(ii) T 5 (Gravity)

(iii) T (Air)

(iv) TR (Glacier) .

(i) ST (Water)—fereifea 21 o 1 i 1) wif & o T DGR T 0 e A IR,
7% WeT vifee e R1 =l g H U A wgd A A €, 3 A Ol 6 Sl A S H
mﬁ@%w_ﬂw_.-ﬂﬂiﬂ%ﬂﬂaﬂaw.ﬂwﬁﬂﬁnwﬁﬂaw%mﬂﬂsﬁwﬁa&w
3 et Se8 W 21 38 fFa ¥ <hw e gel & fmiw S 2 —

(a) FTATG 7T ( Alluvial Soil)—Imt BRT 5 a1 Wafed Bt € 9 W UG F T T L&
2 I 2, 38 g UE Fed §1 ol a1 Fd IS i 21 I90 W' H Am-swg R Qo0 T g
F fafifa 2

Acvd&mﬁﬂmﬂﬁr_ncmizowo:Tﬁ.&ﬂdﬂﬂmﬁmé%ﬁm&ﬂﬂ&mﬂﬁﬁm&dmﬁ
e gl

Eﬁm&aﬁhzz;nmoeliwdﬁﬁg%ﬂﬁ&m@%@wwwﬂsﬂﬁ

R e H - 9 S ek g W e w #) T g ' g ween 2

Q:MﬂdmﬂBEsQTm@&@wmmmmmﬁﬂssa@&w%.mwﬁ&ﬁi%ﬁﬂw%
R 3N e T 3 W § IR UF WA A F W e € A fififa 7@ (Colluvial Soils)
Feard €l iy
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(i) f2ea o7 Y@ AT (Dunes)—T A1 A F F3-TL FHU AN wﬁﬁiﬁw A
T W 91 ¢, @ I fes Amssao—:ﬁmgﬁww_%ﬂm%@w&mﬂﬂﬂmﬁw@gﬁ,
TEGTE Bl B .

fimior & 2

(i) TaATg givent (Loess)—arg ¥ weam & wftafeq 13 ey, o1 S fesall
ﬁ%ﬂsmawagﬁ-&&ﬂ@ﬁmﬂﬂ&w%mﬂﬁw&sﬂ&wgﬁg%
(faee) wFeemdl 21 T §a1 WEww A FEE &) .

(iv) TIRTET (Glaciers)— THRIA ¥ ae-a2 ferare frae W T Y g1 FON T A I

| 41 e frave e 4 e aE) 5 TR 0 T A & of e s S R T o

3 #1 50 v Fifiia @ fewe fa (Glacial Till) Feemd @)




12,6, g T it e (Geological Classification of Soil)
. ﬁ%sﬂwﬂ&&@%m%ﬁiwl

(i) arafre T (Residual Soil)

(i) T T (Transported Soil)

(i) 3vafere T (Residual Soil)—a% =T 1 fefed qerd Wz W & 5 A €, SR I agw
ﬂ%mﬂﬁnasqaaaaaﬂﬂwmjm YER F g31 FafTe ge1 Heand gl

ﬁﬁzﬁﬂgww&smﬁmﬂ@&ﬁﬂ.ivﬁmﬁgégﬁ%ﬁzi
aa»_ﬂﬂn%ﬁaﬁﬂﬂiusﬁw@mﬂ%ﬁs%ﬁ%@mﬂ-ﬂ%w,ﬁﬂiw
v s - 3 R TgH ¥ ¥E W 2

(ii) TATARA G (Transported Soil)—fasfeq g ¥ T WERRT TR); H—To, w6,
is%gggwmﬂﬂ%gﬂ%%ﬂﬂﬁAo%ommcmﬂﬁwﬂ?
Q%Bmoaﬂaw.@ﬂuﬂznmjﬂﬁzaﬁmﬁﬂ%w_

1.2.7. FRFrEH TG W T 1 qAfeRor

T g e g o fawife w a3 —
(i) wE9F g (Cohesive Soil)

" (i) ¥EEHR 921 (Non-cohesive Soil)

© (i) FremEE@ 3 (Colloids Soil)

(1) W 92T (Cohesive Soil)—38 SR %1 Gal % 0l & &™ # 7wl (Atraction) T &, |

THH Y FEAH §1 T F S B A0 T F FO F0 Th-g@ A I/ WA T I H
5ﬁ.ﬁzsﬂwm§aﬂw.ﬁwﬁﬁﬂ@w@ﬁmﬂmmﬂﬁQ_mw:eqs.@aw.mgﬂ
«m&gwguuﬂﬂdﬂawnﬁwlﬂmﬂw@ag.ﬁ%ﬂ 3 o1 % RO e 2
. (2) W 72T (Non-cohesive Soil)—F8 T 1 721 % Fvii § ofrem # sy T BT,
Mmﬂ%ﬁéw.ﬁﬂﬁ%%wﬁﬂmiwwsﬂ-mﬂ@aaaﬁw@@lﬁ.

el Fa % ford T Q1 aga &= WA S 21 59 FU0 @ 9 AEE o1 WA S 2
W WA e

() ¥ 7 =l (Sand and Gravel)—=vll &1 &Ffa Ma wd THe

= ST (Size)—0.075 mm & 4.75 mm (@) )

. - 4.75 mm & 80 mm (T
TRV 559 0 & e v P 3w g 0 .v
o T (Sily—e T

ST (Size)-0.002 mm & 0,075 mm

R

e

afted
Tl G T T A § e 7w e o e v
2 & et o e e 2
. (ifi) FEtreR fAeE (Organic Silty—

AR (Size)—foe F FON & R F awEw
qreTeral-ohH, Teitea ;w6 e ¥ Iwie o wrw # #
(iti) ¥rE (Peat)—TT-FeH [T

73

T T ¢ = fram e =

T ¥ W g ¥ g A A o,

2 ¥ T T el ¥ TR & Rt #f frremare arfvrriva: Steh v S &1 wred ww, e

ferdt ST el 21

(iv) F=TTEE (Bentonite)—38 FHR i gt Temrd gt ot @ It 31 79 FO1 Srees wH

%w.ﬁ%%u&aﬂw@i%ﬂ%wﬁnﬂﬁd&w%.ﬂwﬂﬂmﬂmﬂ&w_#%w@
FIIIH &l

(v) et HUTH T (Black Cotton Soil)—ra 3 2wt &1 & Wt Wt 2 o fordrw o1 7% ®

g e e, UfYEN HeA SR, TRE 9 9= % Fo a ¥ v w2

1.2.8. givaat ﬂﬂw.m T 3 (Difference between Clay and Sand)

fir O 3 T A o W AT H afe w2, gt W g w1 8, A ¥ e aegs R
%ﬁﬁ%ﬁaﬁﬁ%w%w@ﬂﬁ%w%iﬁm%%@

il

Erkiceel Properties (70T) Clay ( gfwat) Sand (X®)
1. = |9=1 1 ¥R A F0 e Fo
2. |l @ AR 0.002 mm ¥ SR F9 0.07 mm ¥ 4.75 mm % TA
3, @ ¥ @ W feard =& 2 fead 2 ?
4, fraan arqu@ I =
5. TR = I
6. wowiFa (Cohesion) EEcy STESH
7. |gmd@m T i f= .
8. gedrggm (Compressibility) Fiw £ B u
9. |guEa guea (Plastic) — @ T

TR & TN S &

& T & ferr @
T A1l geed A g ) ggeRdt SR
Frefenati o wrew T o fom 9 A W
1970 ¥ T Seaiw | ge 5.03 H A T
0.80 firflo 3ite w1, 78 A F TN W HW

1.2.9. T T WTe 3faaTd (Ancient History of Soil)
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FTd T @, FANE F IURN W TF TH gl W
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i A s A wrerge @ e
ofl| 7% T weh St g

$ 9 126 W A TR T o O A 9 FER |
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4. AS.T.M. 71 Tifeor Fomeh :
Yine sand Silt Clay Collioy
Clay size WYy Fine sn
Medium Sand
0.001
20 042 0.074 0.005
s, SRIAEg sy wfasor soreh
£
) m £
J — <,m D
W © W m S S c = =
T Tt L el v LTcl e lclere]mlclve/ e
Colluids Clay it MO MAJLA Sand
6. WRAT AT FABROr HomeR
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- - - % I g
Clay Sil F__ | Medium | Coanse | Fine | Coarse | Cobble | Boulder
(Size) (Size) Sand Gravel
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T E T F M W A e 3 uw W e o qeed 9 T E S b
%ﬁgﬂ?ﬂﬁgg.u&?ﬁﬂmﬂ&wﬁﬂﬂﬁ:mﬂ%wﬂﬂﬂq&ﬂ

sfa 7 &1 $—za i, gazaw H 3 g g, i 9 veh ae wear 2
W 4 T Symbol F WM TF Al A = @ B
et 3.3
A% | WH1& (Symbol) T & AHFI0T Remark
L. CL F qIF AFTEAE Giaw C for Clay
, . . L for Low Plasticity
" - “n.ﬁd 97 ﬁﬂm@«. e I'for Medium Plasticity
. o mﬂnm. dawu swﬂnﬂ m?ﬁ H — High Plasticity
L o - ﬁnaﬂ,dw_ m:.&..— &ﬁmﬂﬁ facz M for Silt, L for Low Compressibility
"R R/UIEgal Al FrdfAa faee O — Organic Sil
: ey . L — Low oos_:n:mz_:w
A8 Tirema Al At faee
7. ol BT v wrdf fae
8. MH T itz A TR fare
9, OH T HiET A faez
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far=-3.16 : Fazmar =% (Casagrande)

i E.v.ﬂ? BT UG (Public Road Administration)

Tz UM G4 F FU GHAN TE 39w gEEm T ow SRR W e v 51 T 198 I [ US.
Public Road Administration (FFR=1) T H39=1 7211 =7 1945 3 US. Highway Research Board 3
z94 "weA 541 35 FR9 98 PRA 593 HRB. %35 Teomil

YA § g% =4l = fa4 LR.C. (Indian Road Congress) 3 S5 HR B. T34 = =R =X iowl
ud § 7% 9gfd LR.C. F 99 J SF =61 21

E AR MG TSIVT GGid (1.S. Classification System)

Tz 93fd F7 1970 F ToE 7EE S59E 3 SaAw § W9 T T 536 S0 3 T 1M [
AR FAAFL T AT 5 THETE IR T (6% 09K o H) T99 TG IS T4 99 Airfield
Classification System €l TYEE ¥ 92 T T8 7 % Unifiad Soil Classified System &1 7=l

FEAF H 7% vah eaE S § SO a9 W §N IS IR 8] SO 969 1

A 1 g Ught WiE § WA WS SHe T (LS. Classification System) (LS.
1498-1970) & < | wafe 1

W WS St KOs § el 91 e B I R W T i —
(i) & it argat |1 HUT T JA ( Coarse Grained Soils)
(ii) Yaw Fufta arsrd T Y ( Fine Grained Inorganic Soils)
(iii) e ward wd 3 ge™ ( Organic Soils and Other Soils)
3.29.1 YA Foig «MN_.D (Coarse Grained Soils)
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1.S. T W B Ry . P s : o
sﬂ.gaag_lr_giﬂﬁ%%%_Mﬂm%_ﬁo@ﬁmaﬂi_ T sl i T S . —
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o ﬁiﬁﬂ%aﬂﬁmﬂ%%ﬂfﬂ ST 4.75 mm LS, T W BN 3

o frret T A X g A @ R, TS AT A <y
i“ﬁm“&“%ﬁmﬂﬁmﬁ m&wmﬂﬁdﬂmw_dﬂmimﬂﬂqﬂwﬂw%ﬂﬁ AO::::@ﬂ
ai%ﬁﬁﬂaﬂﬂiuﬁw&ﬂ»w. .

GIF - A G = T 1 = aned gEa (Well Graded)
nm-mqwﬂaﬂwﬁﬁﬁﬂ@:a&ﬁﬁaaﬂﬁﬂa

P = Poorly Graded (FaIA 31

M - TR R T
3292, &N g RS mﬂb (Fine Grained Inorganic Soils)

T Fvi gl @ A e A faafe few T d—

(i) ST fae (Inorganic SiN—FR Af F R Tl 2

(i) SEREF g (Inorganic Clay)—F C 38 } wefiifa =@ R

(i) T foe @ T T RS WH—ER 0 3R ¥ i FW R

T8 9 GO N [ 7@ W (Liquid Limit) F YR W A wwi § e mn d—
%nﬁﬁﬂaiﬁﬂﬁﬂlﬁﬂ&%ﬁ%umxwﬂ@%.w_%hﬁﬁ@ﬁg
@ R

(ii) W FETEEa wret fow gfv—UE gaed F 5 W 35% W 50% F W At j1w )
W} =R =@

(i) I FEEQ T fow w@ gfem—TE el F 5@ d@W s0% ¥ s T @ g
(High) 3 } W¥a w1 R .
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1. o1 9ftAd {0 @5 (Grain Size Distribution Curve) & 319 91 et €2 300 #01-01 IHFA

p — Ferfl g o Al 2, R e R 2 e e
hli%ﬁimﬂg?ﬂﬁ_m«%mc%

p - F T F AR 2 o g w7 @ gy ww g

1, — el Wl Al qew w0 e e za w0 & 359% 7 @
J — AR AT el e w0 ot 73 w35 & 50 @ @

H - =0 HEE Al e w0 @ s ga i 40% 2 s @
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(B.T.E. U.P. 1978, 82)

2. 21 V1 WA % fod S a7ere faweruor (Sedimentaiton Analysis) 1 a9t i T&1 e

¥ A W U FF (Deflocculating Agent) = firemn <t €2 (B.T.E. U.P. 1980)
3. T G (Soil Consistency) & 9 1 oz &2 Tetant %) i w1 €2 e +1 e 22
’ (B.T.E. U.P. 1976, 83)
4. (i) TeTEt R Ee R

(B.T.E. U.P. 1972, 79, 80)
(if) AnTeTen ¥ A (Clay) 3 ¥9ed 1 (Plastic Limit) 8 T HX? (B.T.E. U.P. 1967, 72)
5. @& fram & oy sl

6. T =t aftomumdl fafea—
(i) =@ 9 (Liquid Limit)
(ii) go<@ H (Plastic Limit)
(iii) ¥F=4 | (Shrinkage Limit)

(B.T.E.U.P. 2016)

faes ; : (iv) goreaen gerehish (Plasticity Index)
£ ..MM_AMH_NW SR S A Ll (v) Hg== g=ehis (Shrinkage Index)
IF er) [ - HMM_ F4, 9 (Bulky), #31 9gA % %, sitwa =@ 30 cm A ?w T ﬂﬁﬂ ( Q.ém..%@ Index)
I (Cobble) [~ | & Frvira, =@, 70 T % v, forv s =@ 30 om A A (vin) T GlLigmiy Trudex) .
< ) FA WY ALS.: 80 mm =l W TF @ 8 (viii) HHEA U (Uniformity Coefficient)
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<1 (Sand) Ky
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9, warTnen § ga wm Fa W F fafe i ® i 5
10. 79 v @1 wfenfia  wifse—

(1) Uniformity Coefficient

(2) Coefficient of Curvature

42508 75 7w 1. W&y aifereo % fafim alis Sl

FE F0 | faw (Silt) : L. 12, MLLT. ooffacor v o1 avt ol e f faar w anefa 2 (B.TE. U.P. 1972, 73, 81)
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23. FUTHT (particle size) & @ MLLT. Frit0l TR (BTEUP NEN wﬁit i / ﬂm .@ ®l
24. YA (Hydrometer) BRI FV1 WRamy faverawr g T 4?2 (BTEUP 2017 _A.NJ\A, m\: (Flow of Water Through Soil : Permeability)
25. TF el gt ¥ fedieger o W fFrafafan et s1a gel (BTEUP 201) .Ww. e i1
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04 <0 E 9= (Introduction or Concept) - = . i
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YaTE & w6 % S0 TE-gW F A0 FE 21 2
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wIREfE g=AV
qg=Kid
q=KAWL

=, q = e F1 R (em?)
A == F1 ATY G (cm?)
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1. 9T T W& (Type of Soil)—TJ&1 i Tl 51 1 fhe w it fisft Gt 2, 39 & (Area)
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3. U T TR Amsmunvlﬂﬂ&ﬂgﬁﬂmﬂﬂwgwm&ﬂmﬂ&%w
S el HUN FI &N FIUAG HUN H T FH B
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A. WENTYITET witeror—(Laboratory Tests)

IR e I v o <R
A e .
) ; &Nmmﬂog_adﬁ_wawﬂﬁ@i@uﬂmﬂgﬂwwﬂﬂwwa%ﬁdij@&ﬁzz
(1) fem ¥ird wlterr (Constant Head Permeability Test) 3 g &1 <A (Tank) &1 R S 2 T IR Y w3y i ﬂﬂyﬁﬂﬂ”ﬁmﬂmﬂnﬂ AR
(2) ftadt ¥itd e (Falling Head Test) N.%w.ﬁmOéq:oiﬁwn&ﬁQwﬂ?@mm.@ﬂﬁiwww%mmm iﬁﬁ%ﬂwﬂwﬁw
B. Tureirg ThEOT (Field Tests) e Feort TR R _
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(i) Pumping %mﬂ&mwﬂﬁ&ﬂmwﬁm%w%ﬂwgﬂwg@ﬂ%mﬂ@ .
(ii) Pumping In Tests Freper T 39 YRR TR WqW & W, , mﬂ—ﬂﬂﬂy EIHE|
C. e T (Indirect Tests) : ﬁﬁﬂ%wﬁgﬁﬁﬁﬂi@ﬁﬂ%waﬂiﬁﬁ@ﬁ%w_ TR
(i) 1 gftsmor sl |/ (Computation from Grain Size) et &1 Waed A s gan g%@mﬂ&ﬂd@?ﬁwﬂj_mﬂimﬂﬂﬂﬂﬂagﬂw&ﬂ@ﬁw
= . : T g&1 I WASR w5 R
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: . ‘ A § K=2"L oy o &1 T
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Q or g = Wafed 5@ ®t wwn, facfcie §
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_ _ _ A= T 1 &49Fd a1 fo (cm?)
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(B.TE. U.P. 1983)
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(i) T ¥ e A % FO (Submerged Density)

Mvu "Nﬂh Msh!&.}.'. M\s‘. }1’

Po= W T W, kg’
K, = Hf5a ga1 T 06
anouﬂﬁ.ﬂﬂmm.m\oaw
mznﬂmﬂﬂﬁ.m\nau

Ka

Ysub N Yh

ferw-6.15 : ara famwor

(1) W s e (s e s 3F 5 + A A

[=Ft 1 |

mﬂwﬁﬂ.@v .
g, wid T A



aeran faepfa
@ m-.w_ﬁﬂs. Ph=Major Sfiag i
Pp = Ffa 121 <
Kp = Fifera <@ i
- Py =P.N§ =2C/N¢g
' C=0%g

Py
—~=No=KP
Y o

L 2 o Av
No =tan® (45 +.~.w by Mohr Circle.

_l+sin¢

d: h\lplmmze ,

e —Fafte TR 3 > T R et o 2 > ey g
Far F IR T

_»|':. Yoh ) fafra &1 <19 (Passive Earth Pressure) E m
fa-6.16 : g faaw s <9 Pp s &1 &FRa & 2

.O%maaam_iﬂm-ﬂa%anuéaw%a_wim__«m%aa%& mﬂ_m_.mm &mﬂ%:@wﬁﬂuﬂ 53»:0:32&: ,.:wﬁr.o.i Q ﬁmu:_,_
R R 2@ dd F T pressure/lateral pressure) and wall) L : F i
Py =Ko+ Ko T b T by o1 T T S T = T S i s ¥ e @y

e e S & T T Fog 2R S e 7 ey - ) 6w e g &
i dar 1 A H IwE-RTE | QI < o od .

Y-31%
A
c
B
2
ko
P, (fifsFa 121 7m@)
8
— A Py MMMM fasm = .
L PA ? |
—> X-3
WA fererer - 2 Fam T faer TE-RE
A A R st e
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oo ¥

o e @ qutw & ive Earth Pressur®)

o P O o,
gﬂmﬂnﬁﬂmgmﬂﬂﬂﬂ

arth Pressure at R st}

A feafy 3 0 T T TN S g |
%&ﬁ%%ﬁim&sﬁ%ﬂ&mﬂmﬂ%ﬂw !

af dar WA
gamﬁﬁﬂm_ﬁﬂammﬂﬁm@zﬁw
g @ i g € 3O B0 T T
ST 6.1—TF 6 o
0.5, arrifias wdor o 30° A fafere e 2
w—asfaggA  C=0
721 <[ il Pa=Ka ¥l
el el <4 (Active)
wn".—lknim
2
ﬁ&*ﬁ“%ﬁﬂﬂﬂuﬂa
K uTm:_e
a I+sin¢
u_lmiuoo
1+sin 30°
=0.33

= 7 w wn.nQ.ﬂs_

&m..ﬁ@d.mﬂmﬂ

l+e

W ¥y = Y% T

2.7
Yy=—"—=18¢/cm3
l40s b

= 1800 kg/m3

Pa=0.33 x1800  (6)2
=21600 kg

Lot 58 e o R 15 8

(B.T.E. U.P. 200)

Kp=ltsin® _l+sin3pe

I-sing l-sin30° >
Fof 321 7 = K vi2

1

=5 X3x1800x (6) [+ ¥ =18 glem® =1800 ke/m® )

=3x900x36
7 fafsra a1 9 ¥ W h/3 qm R W 24/3 W w6 wom
2x6
Ad: 2h/3 H%
=4.00 o I HUE | FE Him T
faftr el & ford s fees
(Tolerable settlement for different structures)

faferr b 3 et @ T T g S w3 e e ¥ i e
T g fafi wgfl s T R ‘

ferfafad afest § SR F9eA (differential settlement) ¥ HH o T stfereram fveA <O
™ 2

d%d.ﬁa&oﬂmum%_ﬂuﬁﬂaﬂuﬂm.hu&ﬂw&w&aﬁﬂ-sﬂﬂﬂu

Aesthetic T8 serviceability ¥ 3Ta¥d®d—

e = W Bl el _ 2
ST B (DI, R A TR T d
seltlement) e e 1 T 0.0025-0.004L
¢l
— o <fera TRan T (factor safety)
R e e g ST A W g i A IR
O T 3y W A
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Sy e A R ﬁﬂu:&wm
w rps . )
/& (limiting factor) ¥t TWA T — . Maxi
o (limiting : mting factor aximum Settlemep,
" Type of settlemen - 2.5-5 cm
el
1. faerd S el : i ,
Total settlement » Framed structure (37 T HTA) 5-10 cm
3, fare, Hieft mats , 8-30 em
3 —————

@w%@aﬁﬁnma.mésﬂﬂawg

plo settlement) ST T & ﬂ-ﬁ.«d@?ﬂ? A&ﬁ

RN

==

Sre—xgqun 9 (Pile foundation) &

i %1 AP (pile deformation) o wftsferd
fervre g3 —
0 s.nmm
K
nwc,=—
(i) G s
(i) my =—"—
I+ep
A
(v) ay= Ao
S
) u%=-—x100
V) u 5
o) S1=H-Llogjy <
—+a 0.0

(i) T (creep)
(ii) €T (heaving)
(iii) BT (swelling)
(iv) 99 yarg
2. I % vRafig Sife—
(i) ﬁ&wu YIFIF (Compression index)
(i) HEFFT O (Coefficient of consolidation)
(iii) T 3 (Degree of consolidation)

3..0) YA (Consolidometer) =11 § aiiy T YA 3 B 3

ii) T 99 T G i .
(i) . i F fixed fing consolidation cell AT A
4. 41 L] (soil settlement) | 31y ERIKEERRS P

2,
w_&mgﬂﬁwﬂaﬂuﬁwﬁﬁiﬂﬂm@,

aporan Tt

jzﬂdﬂﬂﬂﬂmmﬂ._mud._md
5, ,dw,%%w%@ﬂzﬁﬂmnﬂ:@awv
mag # ST FHEEA—
6 eﬁﬂ%ﬁﬂwﬁ .

(iy T TR T ST S

(i) € T ,ﬁ% d&ﬂﬂ o
Ano%x_nm:, of consolidation and coefficient o?oavamm?:.g
.m.uwnq froeA (total settlement), ¥AR fqes )
L mna_nagc &l g ) T froe (differential
5, AT fae (tolerable settlement) fafa= w3 T 3 -
. ; o mw_
; @q_,ﬁ%%aa@ o FEH R T R Ay

. qffas fawaul (lateral deformation) el T w3 R < T ] )
1% ateal pressure) ¥ T T B e T3 R T e o

11, e e e R T < T s ) feefi 6 e 2 o
. s faaer @ oed WaTe &1 wHaEd|

(uniform settlemen;



\ 4

7a] 1 ATTUVT ez
(Shear Strength of Soj))

e

3, ga & e T A H S-S G R gy

-

Foferer AR F1 521 1 FH 1 wTF .

3 s T (Layer) W for-fir €l €, Fife & ga1 F1 e, Tl 77 (Bulk density) i oy
R W o et €1 38 BRI H STETV TS 3~ Bl €

Ul (Piles) #1 TRV A (Bearing capacity), il (Dams) & TeaHl, HA¥RE Fari w -

k

ﬁﬁm%iﬂﬁ%ﬂﬁ%%&ﬂ%ﬁw.

EZY e (oefinition)

=y a1 ST ¥ e Wi T STEAVT AIWed Feerdt §1”

. ﬁﬂﬂﬂmmﬁﬁg.ﬁ_mm_mﬂmﬂmﬁ%ﬁﬂmﬁu%whﬂiﬁﬂmﬁ
mﬁ_mgiﬁﬁﬁg%ﬁﬂﬁﬂmﬂmﬂ%mﬂﬂ%% AU g7 WA
iw&«l@ﬁaﬁﬁw.mﬂﬂ%ﬁ.q@%ﬁﬁmﬁﬁmﬂﬂwﬁn@mﬁ%ﬂn@iﬁﬂ
a@mﬁwﬂsﬁsﬁmﬂ%ﬁgwgmgﬂ%%g@: | g1 i Td i Al FTH
o4 | SIET S F A g A eI G | afe @ W g # fagfa @ o

ferepfer & fertrer & w grer ooy arany wfereran gfatiea ae gar it srweaur graed wEema el ”

&N = s |
: 0] Qﬂ&.&fﬂmﬂ .Aow.al_mw:mam of Shear Strength of Soil)
aﬁnﬁﬂs%&mﬂﬂ%@aﬂﬁiiwlz
D Fricti g i
rictional Component—z1 Fvii 71 sy 7 3 (Interlocking) T s # st &

(ii) FH & (Cohesion C A .
e R Y == o@@@.lﬂmm?ﬁ%mﬁﬂs%ﬁn@ﬁ.\ﬁwﬁw

BN
mw..mu.w 18
SR R ——
X Re ‘,; a8 . o7 AT s 3 g o e 1
35 el 7 o & (Bearing capacity) wmg SN R s D 2 8
_ 1. i F apfirereda A ) _

2. o . .
3 widl (Dams) T T4 & Afrsreqy 3
M MM%& @Al (Retaining walls) & ﬁﬂﬁmﬂ‘aw r._
a._w_a:n.% (Angle of Repose) - ST
%ﬁﬂaclna:nu:wﬂﬂﬁ%%aﬂﬂﬂ%%ﬁ mﬂmﬂ«wwﬂ St
e HTH YT

[

.ﬂ—:
ﬂmm_qmm__ 1 ) T FEE A T @ R e @ 5 v @, @
ﬁiiﬂ%dﬂﬁi.aﬁmﬂﬂ.&&Bﬁwﬁwﬂm%wﬁﬂﬁﬁmﬂmﬁ&.ﬂw

mﬁ@am%ﬂa&_
m%%ﬂnﬂﬂﬂﬂﬂ.ﬂ e S 2 —

i) T Foil & fafe ¥ (Specific gravity)

(i) T Uil &t 3HfA (Shape of soil particles)
(iiy il % T Td SNSRI (Size and gradation)
Fre—1g1 H1 et FaE H, fas9m 0 (Angle of repose) T HR WA F AN WU I F -

R Bl B

E et &1 I (Coulomb’s Law)
i e Fere 3 T 1776 H ORI g ¥ S faer e & w9

Fa 1 FRW Fed 2l

‘7T Y FTUETUT WTHed e Ul FEEHAT (Cohesion), FaT UL I AT Hfwerar Ffdert
(Normal stress) el a1 SUTY 3 3TT=fias HEUT ShIUT UL BT BT & 7t arqequr wwed e
¥fa@e (Normal stress) h ﬂd._.ud.mw. Tt 1"

RO —

#H amrn fol

1=C +otan ¢

T/ =71 TR piuee]
C=T1a ) gl (Cohesion)

G = e Ffaer (Normal stress)

o = ol % i ST T A

(Angle of internal friction)

tan ¢ = STRID o7 7O (Coefficient of internal friction)




2».:%.%3&“3 i An%nm_.“w _M%M,_.«Mo%ﬂ — RE | ﬂﬂj

(Cohesion) F1 T A & ITE ﬂwﬂmﬂ‘

—> X 3
Normal Stress (o) —»
fa=x-7.1

% T ¥ TE F GHH & S Y- A C R Fd €1 C Th T F FHARA % 9w s _ B A
Tl 21 9% 3@ X-318 | ¢ 101 G ¢ S YT H A T HI07 ) | e ShEa (0) ——s

(ii) 37T T (Cohesionless Soil)—4f% a1 STds €; TH—[G 1d 19iq o1 42 TR ¢ & | i L fax-7.3
C=0TT 1, T@ & ¥- s P R _ 5 455003 VE BT TR T AR TS
m.ﬂ%.w_ AMMI..\NV e e = *umw .@ %mwnm A ﬁﬁ .memw_.s ' H’!\..Ww— A 1T (Modified Coulomb’s Fwi,vm R A TR o AT ST

a A | o TR 3 T 1936 H o & Fraw ¥ go G fFa, TR sevasa mid 121, |k

T % fagm @ sifisfeaa waaaEmel o fawam a1 s @ it
FOETSH H Woee WHRA (Consolidation process) 214 FHY BT=Isl 1 Tl 9R ffa & 1 e
T T W Il §| 4G o e TR W SO ARCgE S0 R ae ST ISl @ 9 S 8
el 31 ol T RE @ TR 1A WeEE QR F e E—
(1) ywreit wferer (Effective Stress)—3afa T HYW (Saturated) R, 3 I/ W EET F R A
wamﬂﬂamﬁ%%ﬁmﬁ%@iw.ﬁmﬁ%mﬁgﬁﬁmﬁmﬁ%i
_ wﬁ&asﬁaﬂﬁm?oa@mﬁgﬂmgﬁﬁ%iﬂ ‘
"R U Er TR A AT T W g T I6 S eyt gt
| e, :
. #lﬂﬁﬂ%ﬁ@ﬁﬂém%%%nﬁaﬁﬁmiisﬁﬁﬁﬁ.ﬁ
T S o vy 7 o el o @ 9@ A o
2. Tfer whirerer (Neutral Stress)— 91t Tt g wehd g e w

ﬂﬂuﬂﬂmﬂmﬂnﬁamﬁmﬂw?

3UEY Hfgad —




i @mﬂﬂ%%,d&. ﬂqﬂ.ﬁa,@ﬂﬂﬂﬂﬂw
ST FaEd T

uaw,.wl %ﬁﬂmﬁﬂ%ﬂﬂ%ﬂﬁﬁ%nﬁ%gﬂ%mﬂ%j

w L] :

(Void ratio) w.m%sﬂzamﬂ%s _

Fe Sfaa @ Bl T
4 n@uﬂ@unﬂu@m@ﬂ?ﬂ@mﬁﬂmﬂ

ﬂaawﬂdﬂwmﬁmnnmﬁﬂwl ,

rﬁ%ﬂ@%ﬁﬂﬂﬁ&nﬂﬂ@ﬁiﬁ

N.ewﬁmﬂe,ﬁﬂd_

3.C ¥ ™A W ¢

3 weifa e | _

a\un#mim:e‘ _

E Jq|qu] ﬂ._.m& a&md— (Shear Strength Test)
STy we T F AT Tl W ST S 1 S F S e w STE Ty |
i REd 31 A g1 3: e e e qare F 7 Ao ¥ e g g
1.5d d@ms (Quick Test or Undrained Test) .
2. §uME 9 3Eled YONW sgal WOfW g9 WIS (Consolidated Undrained Test ¢
Consolidated Quick Test)
3. WA € Th& (Consolidated Slow Test or consolidated drained test) 7
1. 37 90T (Quick Test)—gd Y& ¥ 921 & Tl ¥ vt 7l Forret W 2, Taherd e §
I Ja weeH § 9 7| am B e fdae (Normal stress) T % S 7T e
a.muﬁssgymﬁ&a&w_ﬁ&msmmaﬂw@mm%mﬂaf%w%mﬂw,ﬁa
w%ﬂwﬂ uﬂﬁ@wﬁaﬁﬁmﬂ (Consolidation) fFa1 qvf 7 & wrt &1 31 whero & <@ = Frad
T TR ﬁiﬁ%ﬁ%m@w.ﬁ@%%ﬂﬁ , |
R T 3Tqarfed wRten et S ¢ _
witgror Tl & o A et & R g :
. - 2. FatE g vitgor (Consolidated Quick Test)—%afm g0 s & 721 sfoe # s T

i,

ﬁaﬂmamﬂwﬂxmﬁ%ﬁﬂwﬂﬂﬁdﬁﬁ

Fre—wTge (silo) F1 374 E—arma ﬁawwwdﬂﬂ_wﬁqﬂiw_

Amﬂﬂ«wm@g_ |

1

____________________________

A - .
o mo.: _m“vmnmam:
Porous Plate

777 2

5=

O00000000000000«1
Tor=r-7.4 : Ty STTEUT TR

e wfaed % W g 9 v we o T ¥ feE—7.4 6 .

ol e 3w F) 7eg ¥ Aers 5w (Normal load) TR € T fHfvem < Hfvrea 90 7@ 0%
T ¥ 5 @ fF ey S (Fail) 7 @ WA TE 3 SATE00 W (Shear strength) JfET
(Proving ring) i Weg W W& IHa! Tagia SraerTdt (Dial gauge) i 7EE | A H AR &) AT
Haae (Shear stress) W6 sfifers sfdee (Normal stress) ¥ WA @ & SAna i (6 e x6

o = 02} B ™ R TH IR W X -3 R e HowTw (o)
il Zﬁwﬁ%ﬂm@?gﬂw.:ﬂﬂﬁwﬁ@a%wﬁnﬁ%a._oaﬁo

W Y-318 | a7qequ siaee ) N i
(Angle of internal friction) & HM J ol 9 €

Te—3yamo # i wm A T

L. TR, 2, Sy e TE 9, 3, JTE
T 5 TR (Pressure pad), 6. "R A& (Loading yok
A o STEYU i 1 HQ 9w, 10, 5@ 5% (Water groo

L. Wieo1 eer e o o @

2. T g, < A otk % fod I

e a0 Pt S, 4. 7 1 R (Grid), 5.
), 7. STaeTd (Dial gauge), 8. 4 B3
ves), 1. T %@ 12. T R
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rmﬂ&iﬂ%ﬂm%ﬂ@gaﬂy

) st v e fre 7 @

Euﬂﬂim“mﬂgw_

Loading

Ball Screw
m| AN
ouﬁ/ Holding

Spring

3 %ﬁﬂﬂﬁaimﬂ&wawgﬂﬁuﬂ
Strail
Indicating
idati i Dial Gauge
Consolidation Dial Gauge . i g bisl Gaugs
. Hands Support Pillars  Steel
Loading Pad U- . Provin
Arm ving
Water Jacket Ring
i £
_ L L
Hand | Loading Yoke Proving Ring
wheel /[ Friction Free Bushing
U

3
P
\ .
Loading |
Lever Weight
1 Hanger
| /

—

fers-7.5 - HTET STEQUT TALVT STHIT

e—hiem afeq § 31 YFR F @ oW T e—
1. W1 fir8 @2 (Plain Grid Plate)—3%1d %1 A&l {78 @42 (Plain grid plates) Ta&1 ¥fiey! & IW

A 4 Za i § @ S 2

" 2. fozaTt firs W2 (Perforated grid plate)—
(i) 991 S § FR-414 fog @l fire @iz wufa za whaur § o s 81 39 waem § 5§

10 fire & &

(ii) Hf7a &8 wheor § o M7 & B s ) ;
: mﬂ&l@lﬂamﬁaﬁwﬂwq@wiﬂﬁiﬁﬁﬁﬁm_,ﬁm:saw_%ﬂ_

da-L
—

hmmmm Foot

ITEI0T 7. 1—Hrar A 3
uwaur fafer 4 36 om” STt AT STqwYT areRd B wtaToT Y o A T

sfirera gfaet (kN/md)
TV FiEeT (kN/m?)

e W G2 T & W (C) G e b avor () 3 1 vt

50 75
8 50
F 99 7 et 7,6 § gyia T

Ar _ ’ ) :N

90 —

ey wEs T (kN/m2) —»
o
o
1

30—

+oa,

= n
o o
1 1

—»
A= S 6 (kNIm?) ——p e

fa-756
FeTETUT 7.2—ac]s THET 1 Ha s whem w3 w A g
0.35 kN T STTET0T & = 0.19 kN; Wierest =t et 36 em? 31 ﬁ%ﬂmﬂﬂﬁ_u

Ta—atfiera wfaae (Normal Stress) (6) = ST
RELT]

(BTE 1992)

0.35
= = 2
36x 102 97 .22 KN/m

ATEq EE . 0.19
36x1074

=578 kN/m?

ty=C+otand . ()

c=0
. 1,=0 tan ¢ : L)
0 W 1, & U §As (i) ¥ WA |
S,nqase
53.78 =97.22 tan ¢
tan$=0.54

9=28.50° 5.

- E wﬁ_”ﬁﬂ Ttz aliaron E...n.o:m:mn_ Compression Test) U
N — e

e 3 & o o e A T S
. e e P S A S

c:mi:m 3H0wm_.=.ov m—.ﬂﬂ W._ I8 .A..@ﬁﬂ g Aﬂornw?m
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d\.”ﬁ. G—HNQM:.&%AA
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a\ N,
Q%.a_nm:nmmm;u::a (77 F99 Serar) A |
mﬂ%ﬂgﬁﬂﬁﬂ
ﬁﬁ%m@ﬂﬁﬁ%%wl
, dﬂcsm;:\ .
: e%ﬁﬁ&:ﬁﬂmwﬁﬁmﬂ%@ﬂa@

(i) 7% HTR A F T TR 1 7w e F i A ) v o 4
(i) e H FAAelia (Triaxial) Them #) qemn ¥ %0 @@ (Cost) 21 21 |
q (Demerit)—
(i) T Fae @um (Homogeneous) T3 & fadl 3ugad 2
(i) T qfieror 3T (Non-cohesive) I3l T T fF s 2
S2TeoT 7.3—HqW YIAeRT o AR T W forwa = 4 om 0 #
%%ﬂﬂﬁﬁmﬂgghﬂﬁ 0.42 kN WX T ﬂ%:%qﬂmﬂ%““ﬂwaﬂwaﬂ

| el o STUTCEg WRAS ATHe F R

forr-18: yrfovm whigmr & ferr-7.9 : vim 5 WA

TA—d e—
yfaedd =1 =™ =D=4cm
98 L=8 cm
g ¥ uftEd 5L =8 mm=0.8 cm
yrfee ST 8Ed = A
A HHDNNWXAN =12.57 cm?

4 4

oL 0.8

n H Hnm “I"lno..—
fawfa (Strain) 138

1 T T SR AR = A
_ A _1257
2= 71 0
n_wb::..“
s g A&l WK
. N R
A oTuftes wrdred WA = W o A AR

0.42

_— 1

=13.97x10™

_042 x10* _ 300,64 kN/m? -
13.97
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L s =— 5 2 ﬁﬂﬁ_ﬂadﬂﬂﬁgmﬁa}dﬁ&ﬁw_

- 150,32 kN/m’ i e 7 TR AR s
R o V,tvnll.t.....ltq.., : ‘ 1 fie .
Waﬂaﬂas qfiagor (Vane Shear tost)z mmmatin s nubia Sitbastini. e cﬂomm:xm U s,

¢ i 5 (sof) e T e Sl Am"%_ae AR IR W i "alomlﬁ__:a,___%s Pdr
i & s &1 @ 1 W (cohesive) T ¥ D T )

%w&nﬁmﬁmi%ﬁzﬂwﬁﬁgV%wﬁgmﬂ## iy [

u+d4ns, |~

w1 . - — Zc

ﬂ%mﬂﬂﬂévgwa&wﬂwﬁdw%ﬂdﬂw eﬂﬂw?m:mvwﬂﬁﬂﬂaw_
&@ﬂﬁiﬂ%%aﬂi?%ﬂ&ﬁa@ﬁ%Eﬁaﬁwﬁ
i.&mﬁﬂﬁﬁﬁﬂﬂaﬂa@iﬁ,wgnmvwﬁwﬂmﬁngsuﬂuﬂ%w,mﬁﬁﬂ
mﬂuﬁﬂﬁawﬂﬁﬂmﬁmﬂmu@ﬂ_ﬁmﬁmﬂm%%ﬁﬂdmimmﬂnzaa
1 forn il &1

inﬁﬂ. Ebell
L M&
le——— T 59 B3
&, T = ol 9«

_w\

d

-

. fa 7.10-37 srasyor gieor

HE (Note)—=781 31 421 7 Sfar ¥ a1g HR-61 (0.1% |) Ft T/ gur =fEd

wu_ﬂﬂ_ﬁﬂ_,ﬂﬂ.},o , .
ia@sma_w_éﬁ nﬂﬂﬂaﬁwﬂawﬂﬁ%wﬁa;%tzﬂ

(Vane blades)

felTTom &0 wra & f—
H=7 9 395 a9 a7 mexr
D=3 % =g .

Sy = Hd w09 (17 i e . .
(bottom) ¥ Ty (faces) | ﬁuﬂﬂ,—mﬂ a e F & .mﬂ ged H S, (top) T A
_ =16 @nrar).s, N0,

3qd: m#;ﬁﬂﬂ.ﬂ ﬁiﬁ uabi.h_. A_:

§, = 9 B TTEIU! WHA

Fre—Ta I ATEYV AW FHF H T,H T D F 9H T@HR 0 FTF )

TR 7.4.—Ueh AT Gl (soft clay) T JTETUT WIHeA [ FH g T 9 fowat
TS 11 cm 3T SATH 8 cm WENT H AT 74T 30T (torque) HX-ER 500 kg-em 3 &R &1 4N
TR FUETUT AT [T TS T e e H A Sl & YA W 3R remoulded B WA 36 WA
U & (torque) T ITAYTHAT 180 kg-cm T § A HAGTLETAT (sensitivity) oft JT &

TW—(i) W& g&1 Wpfask Faen ¥ ql

H=11em, D=8 cm, T =500kg-cm

T I fr—
T
Su=
nD? hm +wu
2 6
- \Iu@n\m\ = 0.364 kg/em”
11
nx (8 Am * u
(i) 9 21 remoulded &
=180 kg-cm
T mﬂ o180
i
nD* AMTWW " 2 6

- 0.131 kg/em?
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0364 _ I Pt - ST ST S A 0 e o ;-
Senstivity = g =270 ‘ . “ "Rperal @} LRV (Concept of fall A 1
sl - st =t T o) e A g e
F’ ol ﬂ_ﬂ,\%_ @aﬂw— R (peak stress) .ﬂﬂm m; R ——
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\n%ﬂ.ﬂﬂﬂ Soil Thicknes | Depth | RL.or Sample Ground | Remark
pet strata classification |of stratum| from lower witee
ground | confact |Type| No. | Depth of thickness of | tevel
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no binder %7 3m Lo Gt b
) 4m depth
CcL i, : 2| 2 —
’ \m\m\\m\\\ | Sm —23m
9 -5m
qiferant (Table)-9.17 (A)
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(i) §7 T 3T T F 7 W forar S B2 T H AW 22
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6. T FigT 99 YR ST W e fod)
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Hevd (Significance)
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() T F 5FR (Type of soil)
(ii) .ma F famard (Soil characteristics); mwn..mﬁs e, fema s
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(iv) T3 & 791 (Soil properties)
(v) 9T R (Water Table)
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M_M‘Mq <1 W (Type of foundation)
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. fa @1 SRR (Size of foundation) :
L) 2 777 (Soil properties)—9gT & o ﬂw@lﬁaﬁﬂ_
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6. ot &1 Y& (Type of foundation)}—T<l F g0 nﬂd_ ¥ SRR M9 # T4q o ool
ﬁﬂﬁ&mﬁmﬁnﬂaﬁﬁwﬂwﬁﬁﬁmﬂﬁwmﬁzﬂﬂwﬁmﬂﬁ ,ﬁsﬁgﬁ
Bt 21
7. 5 @ &aT (Settlement of soil)—T1 F1 ¥Od (settlement) ! TRV & (bearing C2pacity)
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(Methods of Determination of Bearing Capacity)

T F SR &0 {9 A o B e §—
(1) ¥ faf (Empirical method)
(2) TS BT (Analytical Method)
(3) A TaaT Y (Field Test Method)
ImyRfaa faft (Empirical Method)
ﬂ%m@ﬂ:%ﬂﬁé@aﬂﬂw@im@uﬁzﬂmﬂ%ﬂ 0T &19dl ¥F A (1S,
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(B) WS et (Cohesive Soj5)

aﬂwﬂ_iimaﬂ.ﬂ%ﬁﬁ_

| ot 9 A R SR g & e ey,
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1| e et 1 01 R T S 2 S e o g

12| e & (50% HI)

(C) =1z (Rocks) .
o TR FI T e 39, SR (Diorite) sy

__M_ o et Sgr; -G TR T T v

C 14 s

15. ﬂbﬂmmi .

16. i\n\ﬁ

am_dmﬂ%mﬂsﬁnﬂwaﬁﬂ

ical Method for Calculating Bearing Capacity)

Analyt o
ﬁ mﬂ%m:sﬁa%ﬂﬂw@ﬁs&mﬁﬂ;wﬂm@ﬂﬂmﬁﬁa%ﬁ
ﬁaw%ﬁ%ﬁu%@@?ﬂiﬂn&ﬁwwl

(i) T T (Homogeneous), TS (Isotropic) 21 35H STeym ¥ Fera faw W
i 2

(i) 9% (Footing) ¥ (Continuous) 21
L

fq -k
(iii) I F TEE ITE! Ao ¥ FH R
D<B

M : mﬂ&ﬁ ﬁ“ﬂ = mﬁ.M_zs &y 91 0 ¥ 78 Wi el (Terzaghi's Bearing Capacity
Equations)

(1) g9TRR i (Circular Fo oting)—3 is Diameter of Circular Footing o
=12C Nc+Y.D.Ng +0.3Y.B.Ny )

%

(2) TR e (Square Footing) : )
gy =12CNe+04Y.BNy -

(3) = urg +ffar (Continuous Footing) .03

gy =CNe+0.SYBNy +YDNy
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. | i LER)
Y = Unit Weight of Soil (%% kil ﬁﬁa
D = g =it e (Depth of Foundation)




M e

C = 921 G (Cohesion of Soil) """ ’ | «4554
B = Width of Foundation (= = <er)
g, = yro & (Ultimate Bearing Capacity)

Ne,Ng, Ny = SR0T &Fat 1ol (Bearing Capacity Factors)
, - . % ¥ @@ C,¢ (Shear parameter) FT HH F|
re—Iqia FHEN F @0 N . .

qﬂﬁﬁqﬂsﬁiiﬁﬂwﬂmﬂ.@w%
10.4.3. (1) RESTET GeT3Al 29 (Cohesionless Soils)

&l C = 0 for purely cohesionless soils.
g = YDNg+0.5Y.B.Ny

(2) G&=® At 27 (Cohesive Soils) For purely cohesive sojls
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_(Application of SPT in estimation of bearing capacity)
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11. 2.0 0.0085

10.13.2. 78T WX (Line load)

& W (line load) A ¥ TN Feaw & fod FHEw— (S fF @R 798 W 2 =@ sk
WS x 0 (per unit length) W 53 10.13 (2) F 37ER)

0,=9 ,
z aEIEQSmuS.

—a—y

Q/unit area

A (x,z)
o 10.13(3) -7 w7 & Wt w2 5 seatar whrer

@mﬁ%wﬂﬁﬁdﬁaNﬂyﬂﬁ%ﬁqN
_4q

qulmﬁp+mm=o& (48 is zero T cos20=1)

. ) g

qgal 0z =qlp; il

I,z = 9 I (Influence factor) 1

gt FR F A e afe ¥ 3 R Hf",

f

AT 10.13. (2)—{d; % T3 I, =1 91 B =i =i wgt & wea & iy 1

SNo. ZIB Io; S.No. Z/B T i

_

1. 0.2 0.978 11. 24 0270 I

2 0.4 0.880 12. 26 0.240 i

3. 0.6 0.755 13 28 0.223 *

4 0.8 0.642 14, 3.0 0.209 )

|

3. 1.0 0.551 15. 40 - 0.160 M

6. 1.2 0.477 16. 50 0.130 |

s 1.4 0.420 17. 6.0 0.110 |

8. 1.8 0.336 |
- 2.0 0.306 .

ls.l.r’ 22 0.280

[

- RS o i H e
ey PRI 2 L i

,.ﬂﬂﬁsﬁﬂ@%ﬁ_ﬁﬂw%ﬁmm.@xﬂzﬁﬂm%ﬂ%%

: 79, 81, 83)
B.T.EUP. 1972, 76,78, 7% 81,
« (B.T.E.U.P. 1983)

% W : | arR Sl
MO & e el e e 3 vt FA T @
3, _
S i 3 ferd e o gn 1 70 et 82 0T m%wmi. 1972, 78, 82, 85)

4 . Hg@®
A o oo sl R T &
wmgdﬂﬂwﬁimﬂwzﬂﬁ%%ﬂw%

(B.T.E.U.P. 1982, 85)
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mﬂﬂ@ﬂwﬁd&mwﬂg
# (B.T.Eyp
it = w1 e = . o
M ﬂamﬂ%%ﬂwmﬁ%mﬂ%%ﬂ%@e :w.u..m.:w.gsn
7 %%%%m@aﬁmﬂﬁﬁﬂﬂﬁnwi%_ (B.T.E.U.P, 2001, 207
e w9 s 7 73 O 2 o AT
(B.L.EUP, 3,

: = ) nﬂﬂﬂﬂ.—&iw ﬂW.N.m
o, suci o Ted ¥ SR S 9 F : EUP. yop1
10 ﬂ%ﬂa@a‘Wﬁﬂﬂn&d%gﬂﬁmwﬂggﬂﬁAgﬂawu )

R e 4
1. 52 = ST SR 65 ¥R 0 [ % ¢ TIWT F 991 F SmeJSm

12 Ft s = S 65 I 9 & (o SRl & s wel HfE i e
== & 9 T Seeee = SERdl . (BTE Qw.w@mww
13 ﬂﬁmﬂw%ﬂsﬁdﬂmﬂ@mmﬂﬂﬂﬂ%gﬂ_

14 B = W anee—
(2) == 5<% &5 (Uhamate bearing capacity)
(b) T953 5<% 55 (Safe bearing czpacity)
(c) 3553 5791 573 (Allowzble bearing czpacity)
15 Z= v 53 §7 5uSes & 5= A
16 =2 =7 TO5T 79 €7 T5a SIS (Lmitations) SHEEAI
17. 35 % 57w oS S 5509 = 991 W S569 51 99EiE)
BRI TR E AR T s 8
B I IsnsEA TR SS s

=g Sy

(Foundation mzesmmzse

E &Nﬂ.ﬂ (Introduction) : , % 1_,‘:,@,

fifarel oA OIS B TEQU R e & weaE § € A F N 5 w e
S TR F1 FE H & T & A w1 i e s @1 i e v o, T e s
1 g o 9 % T T ST F R &5 I 46 e, T i A g e aw
o § fts wfqae 3= 7 =01

E.&wﬂﬂ (Definition) |

" T T S sgfier & A ot g e ot 7 S & s A
T )"

E T & WA (Parts of Structure)
M. 9 T (Sub Structure)
__ “”. T (Super Structure) R el 2l
2 T (Sub Structure)—sfi @ § A 1 A ﬁw%%ﬁ%@%@
i xﬂ?ﬂ«: (Super Structure)—dT=1 98 9, < & feré .
T S SAfe e 8 .




T At ﬁ&u%ﬂ. :
186
@ (WALL)
eltad (PLINTH)
, " w4 9 S
R L\ g e a—
'\ (CONCRETE BLOCK)
F51 (SUBSOIL)
fa=-11.1: 517
E Ha > gﬂm (Functions of Foundation)
i & §e 1 freag e—

I. 01 & R #1919 F1 52 W I599 =9 § fa91E FE0
2. T 1 F9aA Hag ¥eH F

3. W F1 F2@ F WA GleA ¥3H F

4. T F1 FHEA 923 TF

5. §T9 71 agHvEHa 3uE 9 99

6. featar wem =m

E +fa & veR (Types of Foundation)

aimﬂaﬂxe:ﬁ@:wﬁ%#&ﬁzﬂiwl
() 3% FiF (Shallow Foundations)
(II) &l g (Deep Foundations)

) 3Ueht G (Shallow Fondations)
Nﬂ“m%ﬂﬂ?ﬂﬂ.. TEs mu_,ﬂ,_.u_w_m.,.ﬂ. T A1 & 71, IqeAt e wgearet 21
— & mnﬂnﬁﬂﬂﬂﬁﬂ%ﬁxﬁwﬁﬁ e =1 | e wd g s

4

A A R (L.C.) F srer @ i # 3T Amuo.:r ,..d..b.m e
| FEE 21 Lime concrete W 1@ Tael & @Al S 40 e B L

ik q_dﬁ #fa (Deep Foundations)
2: ..mﬂ&ﬂ?ﬁﬂw%i@%%.ﬁﬁﬁif:

%\iﬁﬂa&%ﬁmﬁw@ﬂaiyilﬁmgﬂx&aﬁﬁﬁ_

a uﬂ%&masg_o&mo:ia_oi;.,, J?;,.:.J
e A 3 S 1 A v g : pe B
| www fargd W2 4 (Spread footing foundations)

@Uﬁw‘mﬂ Tz Hid (Combined footing)

Q.. g% d (Raft foundation)

", yafer Hepre H fawgd g 3 (R.C.C. Spread footing)

5. frérst At (Grillage foundation)

6. e’ 14 (Stepped foundation)

7. FEHTC =g (Cantilever foundation)

g 3et B2 i (Inverted Arch foundation)

E E../dm ge Hid (Spread Footing Foundation)
7z Fa @ErRer wad F fad wEm o 2 w
Far 1 R A4 F gE T TARI 7 & ol a .f
9 2, 7O AR & SER H GEH IR A T
W1 ® WE T W A el YR SHehl R & |
afe 7 B—ITEd Ha ffF 9 ¥ FH ¥ F9 90 em
Ted e wfed fa= 1.2 @)
E%_.mmw%@wlﬂaaﬂﬂmf-mnaw B
T 37 =gl @EF (Offsets) TR A1a F =T
T A, qeft 4 30 om W@ A FHE GEE go

= (PILLAR)
PLINTH

—10
—10
10

40

....o...,... BT | ....“.Ab.....

_ B 15-15 Ffto (L.C.) 1 B fem W R , — _— =
9: fia H =gl e & ¥ e T — e it g e A
B = s (1) farm-11.2 : farega g i
Nv .
p = a = 9EH

Iy = i s w3 RN
po PR
STTHETa | (Thumb rule) § +f i A gk TA FHA
‘ B =27 +3 e
SIEl, 7= R %) e
IR S T | B F A S

«(2)

%ﬂ:ﬂ%dﬂ@ﬂﬂﬂw_

|
|

|

e S i




7% & s ifed! _
?ﬁnﬁ&ﬁawggﬂ%ﬁwwl

N .
%_Immue
UHHMI%L

D= uwﬂdw aﬂ.ﬂdﬂ@dﬂd&&wo ﬂ
m.n.mﬂmwmi,mm mﬂsgrm\_sn
W= mﬂﬁﬂ.ﬂwm\sw

¢ = 51 1 fasm FI07 (Angle of Repose)

11.7.1. 99 U1 e (Isolated/Pad footing)

i d footing 1 spread footing ¥l Fed &1 A€ ITeil Hd & 3=<wia st 2
wﬂm&nﬂwﬁnﬂﬁmﬁﬁﬂﬁmﬂ %Mm Wt ® g9 U A4 (isolated foundation) Wafer &MM
S 3TaT 37 TSl | S St S gHat 21 S9-¥2, T ITETeTd (non-reinforced) T=19f | Tt g
31 S TR SR F HEEI (spread) W €1 gy & 19T (settlement) 7 B T& T g T
Sfea 2 ,
Tz 7 T F W 1 ffead 59 S%a W ke 2

Load

FIAT (Square) AFAFT (Rectangular)
Load
Load
f—e—

fe 11.3 ; Isolated footings

(1) @S SECTION
Lok
BOUNDARW !

|

4 ;
INNER COLUMN

(if) I PLAN (ii) & PLAN

.Eﬂ-:.fmmuﬂnﬁu,ﬂ.ﬁamﬂ:mﬁnﬂ%%ﬂ

E e g (Raft Foundation or z_mﬁ. mo.cwwmn.moa

T A e i o et 5 AP T W R 6 S H0 1
igﬂa%w_dﬂs&%ngﬁﬁim%iﬂgiwl

(1) 51 9 =Ro Al (Bearing Capacity) <1 gl

(2) a1 & e (Settlement) 1 feafa 2

(3) 9" Tereeh A

4) 9 arfure = ,
%ﬂ&ﬂwﬁpﬂﬁﬂh%ﬁ% (Beam) % &9 3 e 1 AwawavnWMAsmwﬂMMM& ﬂM_MM_
Mgimﬁﬂa_zsiwéﬁ%ﬂéi@mﬁﬁ%ﬂ
W 1y VT W iw@%mﬁ&mﬁaﬁ. i 3 ARl T E
U S 1 e 5 € T ST 0
wﬁ_ﬂzﬂa 2
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COLUMN
e
yfiras G.L. =y q=
COLUMN MAIN BEAM ittt
& .X “|LREINFORCEMENT BARS

(i) wvs (SECTION) The:SLAB

[ ]
m _ L@ @ mmwu_g

o
_ﬁ g ﬁ n w9 SLAB
Wm.ﬂﬂﬂdﬂ 1
SECODARY |
BEAM. | \
Wy

[¢) ® O COLUMN
o 7 I —
-
(i) T (PLAN)

Eﬂ.:u“dﬂnm.ﬂ
e @ 9 F1 3R 79 TF 19 oAl 9ied @9 & 19 30 cm WA AUR St faen g
IqaTT—agafae v , $fdr, T F €F1 (Over head Tanks) & i ¥ g & o smm

S 81

yafera d@ic @ fawga uig Hia
(R.C.C. Spread Footing or STRIP footing) :
Yaled FA1 %1 fawga W Aa 71 fm dan #1 9w afa 61 1 ad Hie & A F gE (Sub
soil) 31 &R &% (Bearing capacity) # €1 W 79 7 H %2 famé 7 fawgn v Aa # oMW
(Shape) 1 €1 ¥/ €, T feafd § (R.C.C. Spread footing) #1 fmior faran wran 21 (faa 11.6 2@)

faa-11.6:Rc.c. it farga e =g

_“1
»ﬁ . ‘ ‘ J. _2 ﬁ

% "
wﬁaﬂﬁzmwam%&mwa.uﬁﬂmawﬁ
@asmaﬂaﬂﬁﬂm:&ﬂﬂﬂ&iw_ B
&ﬂﬂ}ﬁﬂnﬁﬂ%wﬁﬂi T g i
Mﬂn&d\dﬂ&m#&ﬂgﬁémun&ﬁwﬂw:fm 1
ﬁaﬁﬁms:nzczmvwﬁﬂwﬂwﬂ%ﬂmﬂ.&im_

R ¥ e § w4

%ﬂ&mwngvam of Grillage Foundations) i
o ST 2 A 2 8 i
(i) FT % firerst Fitdl (Timber Grillage Foundation) i
(i) T = faers fia (Steel Grillage Foundation)

i A,vﬂ&%?ﬁ%ﬂ|ﬁﬁm§mﬂm£§mﬂs§m@mﬁmﬂﬁ.wui#

waaw@mﬂ«w et 21
%mﬂ@%%ﬁﬁ%ﬁi#m&%@ﬂ.ﬁ%ﬂﬂmﬂgﬂwgﬂ

eafer forn <1 TR 21 (S oA 11.7) T A R e i F—fo, A i § e ¥

gfid @3l (Seasoned timber) TE I T & W O F A wwd § T W

4otz 3 et~ st qen I e fored W v WO fawe T

i
1Y
m“»/
!
5 ] 8
NN SN G {
T{@ona‘\\; d
Em-:.fﬁa%&%ﬁéﬂ%mﬁaaaﬁﬁﬁaav : A |
(if) T = firret Sfra— Wi wEed ﬁwﬂa@@g%ﬁﬁa@ﬁﬁ%%ﬂwaﬂ "

F 1 3@, Size (WM9) ﬁﬁ@_f-ﬂmﬂs&aw_.%ﬂa@@ﬁwuﬁ 25 mm =™

el TR el ) Wﬁzﬁsﬂa@ﬂaw_ﬁ&m%ﬂ%ﬂ :

_ (guaFRl) 20 cm
3 THT aE AR A o a0 @ €, ¥ Separator FE ¢ wnvpawnﬁﬁaam@_

1 H
o & drez § _-m&wﬁﬂﬂﬂﬁ%_%@w%w%ﬁ%%ﬁﬁﬂ
g@ﬁfﬂ&ﬂﬁ%ﬂﬂ_jw%%ﬂawﬂﬁ%i%_ﬁawiﬂﬂ
Mﬂﬂdﬂ“@i Mﬁ%%%”ﬂwﬂ_m_mw“% .&wﬂmﬁﬁﬁoﬁﬂv Gnaw.&nﬂ@_
T [ FT
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wﬂa@@ﬂ&m%gg

g%ﬂﬁﬁwﬂ%ﬁﬁﬂw\&maﬁ%mﬁﬂiﬁgwﬁﬁﬂaﬂm

| 9@ T (Upper Tier) % 39 3R

(Gusset plate) g1 T
J Tl SRR 12
u.i@.wﬁsﬂmﬁ«iimﬂn.@ﬁ 10
4, SR @ (Base plate) S0 7@ (Upper Tiers

‘.-..‘l d
A e/
\e ’

WY gEE d |

PIPE SEPARATORS) - (5—

T

<) e A @ W e
. 3 sl Mys 8 W @R R (C.C) WA =

cm AT (C.C.) 3 3769 2

) ¥ o @ wea § 958 A Sl R

TE
TEEL STANCHION

ER @2 9 FAL
- + |~ BASE PLATE AND

=_Sf% |  ANGLE CLEATS

o o]

T2 F FA T
271 * .| UPPERLAYER OF
R.S. JOISTS
o,
3 CONCRETE
\

. - v ¥ g e A v,

(i) =xf#%T (Elevation)

- —/\ T =t Freel @
s LOWER TIER OF

R.S. JOISTS

SEPARATOR |4

i
STANCHION] -

CEMENT CONCRETE

-t

—

UPPER TIER OF
R.S. JOISTS

I SO R Seand e R

(ii) =dfa&m (Plan)

fert-11.8 - geura it a4 farer A

E a%m._ﬂ Hfa (Stepped Foundation)
ISR A 784 21 9y s

GITE F H 9, A T A 77 o iﬁsim_ﬁ#ﬂﬁmﬂaiﬂiﬂ
o T 5 e e 4 e T T o 4 v v

9 TW)
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fax-11.9 : Sem o ¥u i

% o1 T g S 9 A B R S R e A e A s srem-oem oo w v §
e e i i S AR € T e S, e i ) A w4,
ﬁmﬂ%m@ﬂoélwn Am@mdﬁmwwﬂﬂaﬂﬂ_dﬂﬂﬂmar%wﬁmﬁiwﬂ%ﬂﬂ
%_ﬁ%ﬂmﬂﬂmﬂﬁﬂwﬁ%ﬂiw,%ﬁm@%%ﬂx.
E Nmﬂ,_ﬂd— ﬂwln. Aom_‘r:_m«m_w wrc:nmaoa a ,,,,,,,, . :
Fq o ¥ 7% ST & 5 i W e S d T W AN A AN e SR 0 8

| st § BN @ifehd ST SaA A mﬁﬂﬂﬂﬁniiﬂﬂ%&m%ﬂﬂwﬁﬂw

e B, 1 T T ST Y R, T 1 S S A S W A U S

y%&i&%ﬂﬁﬁﬁﬁﬂ%&m@ﬁzs%zwﬁiﬂdﬂm%w@ﬁﬂw

ﬁ%ﬂﬁﬁﬁ@%ﬂﬂﬂ@.«.ﬁ%@wﬁiiw@ﬁ%ﬁ@ (3@ foa 11.10)
X

el '

~ (Outer Column) .

LEREESIG] nwmwaoamam:c
fad &

(Inner column)

(g ﬁmozoa

\ (if) S (Plan)
fer-11.40 : SRS ia




194 g aifa o e ohfrafi
: E%wﬂﬁ%mﬁm?ﬁm&ym:mon...m»..a&‘ Y %3 >
ﬁ&u‘mwidﬂﬂﬁmagﬂ%wﬂd%%ﬁ_i.wﬁmﬂmﬂﬂwﬁ%ng
St &1 . o .
; i i 2 Tl W T S w ww
< ftq F1 Frfor 9a1 F) SR A el A @ el fw S A | 3
= aE @ 1 (R 1111 @) 59 i W @ < B g s o ol W K R o gy

— mm.:.:“mﬂmﬁﬂqmﬂ.
O SYE—e, el SR & A3 v ¥ Rt S @) g6 oo $R-6R 9= 9w
IREEN 4 &g e e | 5 i
(1) IR 9 @ o F T T AR SR 9, § A T A 59 IR R 9K A
ﬂmasmﬁﬁiﬁaﬁ.&&mwuﬂﬁaﬁAzé_mEaEﬁgﬁw%f

e @)
ﬂmm aumﬁuﬂﬂ
b= ia #1 drerd
@) 73 7 fasm 5o ¢ faa %9 Erm =g 71 e e T T 2
(3) 714 Fi e w3 @ TeU #4 @ S
v (4) TR AfF @1 W et wfw @

() T & § T 7 T afew @y &
:.G.rma%&m%ﬁ&%aﬂﬁmﬁwmﬂﬂ:ﬂ
(Factors affecting the depth of shallow foundation)
ﬁ&uﬂ&ﬁﬂiunﬁmﬁ@mﬂﬂmﬂ?ﬂ&l :
- ﬁ“qﬁ_ ﬂ%ﬁmﬁAﬁawom .Sw Eﬁ;.l@d el | UZ-9it &1 gfayt wd Frdf Ted WSl
< Sﬂﬁﬁﬁﬂﬁﬂﬁwﬂﬂﬂﬁ%%ﬁmﬂ@d%wﬂ&ﬂgwuﬂ&m 1 fmion T
S g & foran fordia o e g

g wqudﬂ qret STl (Ground mnnnimvlﬂﬂ : ] —e.
e e & T R T f ey 3 %&39%2 T et
emﬁ ot gt S (ground freezing) ey E{ A 5“@ "
o : e

8l 3 ofa 7 eS| @j.mﬂwwmmﬂﬂ—gw_m@ _nm_g“mvﬂuﬂunﬁw_ﬂﬂw%

(Frost penetration & #)
fa 1112

3. ..._.md.w Tt e ufad (Depth of volume change)—%8 T Tiei- At H AR o
o T 2t 21 e FATER 2 (Black cotton soil) T 3 T 3 %mwwdiw 3 T

| fge SR € SR A e A 21 TR I e e 3 (layer) 3 92 4 9 = v
| g R EE AE T TR U e ¥ uge Ha @ fain s et

4. eTd TEXTE (Depth of scour)—el TR 71, 9iet ar0ah ¥ 9 v § vt 31 9 i
2 (scour) T WA A & 21 Y TSN H Hia 1 Fem e A A A 0 Q5w

2
7o fod wRaad § TiE &1 9 9 $oE TR % ol g B

3
D= o.hﬂhmw ,
f

B D = 9 e[ TR
) Q= Fa e m/sec
f = fawe T = 1.76Vm

Eumﬂﬁdﬂaimﬂmﬂﬁaam

5 2 gl it i Seaaeh T (uplift
5. 9 et AT (Ground water level)—STel &%ﬁﬂ%ﬂﬂﬂ“ Md_&w aifir TETE 7 ° T el

e farerem w A et g @ A e

. GN

1-sin
onwﬁ . g
@\ 1+sin¢

TR, D = g = TEWw
P = 3" T, kg/m?
® = T I T, kg/m’
o= fasm Fm
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Efdﬂwﬂmﬁgv—no-:&mn—ozmv ERLSigREs T R ! LR Y
ﬁ%ﬁ&&ﬁﬂa,ﬂ&mﬂﬁﬂﬁﬂaﬁﬂﬂ?ﬂﬁ&ﬂﬁa@ﬁiiﬂ

fmtor ST g B ;

@ 4 fre YER A R

(i) Ton i (Pile Foundations)

(i) F37 14 (Well Foundations)

E o EiC] a!_w _",o.:_:._mmm.:mv
wqm 4, T (Bridges), T 1 Fwdl (Overhead Tanks), SEHITE TN, el Hareht firgh
(Black cotton soil), T Teiael G 3nf% ¥ fd I9gw At ¢l
glﬂmﬂ.iﬂ%?&.ﬂ;ﬂﬂdﬁ&%&?aﬂ&%&dﬂﬂﬂqﬂdﬂmﬂ iﬂaw_
T TR $ TR W ¢, T T W T I 81 W H AR F9 F W W UE | gy

T 3 F1 FEG (Subsoil) W TG & ST €.

a uTgell @1 IRV (Classification of Pile) .
11.18.1. 394N & YR Y BT
(i) ST WE/RW (Bearing pile)
(ii) =99 TOW (Friction pile)
(iii) ¥&F TGO (Compaction pile)
(iv) 957 T (Tension pile)
(v) G =T (Anchor pile)
(vi) S12 ¥o1 (Sheet pile)
(vii) %21 TN (Fander pile) and Dolphin piles)
(viii) 73 U1 (Batter pile)
ssﬁsqﬂ,ﬂgm:_QTﬁiﬁuﬁ%mﬂ%ﬁ A71 Af~m g & A= & g3
ﬁﬁ%ﬁg@ﬁﬁn%ﬁ@iﬁzﬁﬁii@ (f7= 11.13 (a) TW)
awm“_a qu.u M@%ﬁ&s Pile)—7% T Awmifga 9v %1 Am-umm W e W AT
T e T i e
% A 99 F1 FEgEa iﬂ%wﬂmﬁm_ﬂdﬁvﬂmﬁﬂﬂﬂﬁﬂaﬁaﬂ A

i wﬁ@asa_,sw_._alﬁﬁmﬁmﬂsﬂﬂzsﬁmﬂﬁ&# i ik
YA § @ & faud = - ] P ' AT &
m&ﬁﬁ%ﬁ“ﬁﬁﬁsﬁﬁasﬁ_ﬁaﬂﬂsﬂ%émﬁiﬁ

(F 1113 (¢))

B R o T A T T T T r——————

i (¢) Compaction Pi
d bearing pile ompaction Pile .

.E e (b) Friction pile

Batter pile Fender pile

e /
=T |

AN

(d) Tension Pile (e) Anchor pile
(f) Miscellaneous

fa=-11.13
(iv) 99T TJUT (Tension Pile)—t& T2 fd ot % e < (Hydrostatic pressure) & FR

%ﬂﬁmﬂﬂ@a@%mﬂﬁwaﬂﬂ@wﬂz_gw:@ﬂ:.E&v .
?Z.ﬂﬂmiing%za%gﬂﬂ%wmﬂm%i%ﬂ%iﬁ@@

o e et 3 for A fon s w1 (P 1113 (@) - -

@.W-

(vi) ¥t U (Sheet pile)—e T, T wﬁa&i.@ﬁ%ﬂﬁﬁwi

Mﬂ%ﬁ%%ﬂa 21 g R T 1 e T T, S

(R 11,13 (1)) : . o
y - L Sk
(vii) #ﬂ.«.ﬂﬂ%ﬂﬂq (Fonder & Dolphin Piles) 1113 0 .m.@v

TR A e F fE ﬂﬂa&&amﬁw@%ﬁﬂiﬁ i a1 T 7 T
(vili) 7 TuT (Batter Pile)— 8 TF F ﬁwﬁﬁi ¥ e T 0 T 2

Rl R et
.:(._W.N. ﬂ.—wm wﬂd.—.&m y g.ﬁ\m\gﬁ-»mﬁ

W 3 s R e (e
(1) Fre g (Timber piles)
(2) %z wrzet (Concrete piles)

fication based on Materials)
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4 .uﬂmﬂm&nﬂ:%%%wl P I T
-+ (i) yd-fffa WEE (Precast pile) IRON RING

(i) TR gt Wl (Cast in situ)

(3) 9 F A (Steel piles)

(4) fufsra wset (Composite piles)

(i) FHI2 T THel
(ii) Sl T T

(5) S %1 WsA (Sand piles)

(1) S Wige (Timber piles)—Fwhie
WEEH F FRO TR A FH B T | W=
w ¥ w1 TTA H € ¥4 e a1 36
Tord SIS S [ofag: Gfea (Seasoned) &,
W w8 W9-39RR, 9, 4%, S99

eI Eel 1 =W 15 cm | 30 cm TF for I
ST §1 A UE oS & Y A @l 21 T aet =
Y gaal e FT IRH (Cost Iron Shoe) Y& fear TER WY STEEL PIPE /.?.ﬂ @2 FISH PLATE
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(iv) W& U1 (Compaction pile)
(V) TRfET (Grouting)
L Tt Wge— g8 e e e W e €1 7% fafy g aa 9 12.5 WMo A TF A T A
SO 8 21 1 e e 21
L. Vit FwmerTe wig—ag 3 ﬁaﬂ%%%mﬂﬂw_ﬁﬂ%ﬂqf%ﬂﬂ
L - ?
¥EA (dense) HL
3. Ve o i i T e e ) e T A S
g o IeTH (Stone columns)— - fifor 3 Fiffia Fed $ SR @ T
TR 4 o o et 8399 AT
| R e ffiy i 4 e o o s & A

TR #sm&)ﬁni

PR T o R e



e Tt T e ittt
%%gﬁwwgﬁiwﬁ&@%ﬂﬂﬁgﬂw@

ﬁﬁmﬁnmmﬁﬁmwﬁﬁ&ﬂw%ﬁam_ﬂgﬂwwhﬁﬁﬂ.gﬂm
Wﬁ_aﬁﬁiaﬂm»ﬂﬁgw%mﬂg%ﬁgﬁa

e W FE §4 ¢
Mﬂwﬂnﬂmzﬁﬂmﬂhwm”% nﬁmn.vﬂu&:ﬂww_mmgﬂﬂnwﬁiwﬁmﬂ
ST 21 21a: Yo Fiaw e Wl .

Stone columns & T (Advantages of stone columns)
|, fa ¥ fiee =1 Al 2
2. SR & W T2
3. TF (stiffness) <l <1 2
4, FTETY Fd ag 9 2
5. TR 52 @ 2l
6. ZETFT S T F1 F9 W A
7. 91 Wewa  agad €@ W 2
v siem fmi # = fafedi 82—
(i) faearea fafa (Displacement method)
(i) Sfaeare= fafe (Non-displacement method)
(i) Farere farfiT (Displacement method)— 3 fafe & A & AIftn F1 Wi & 3R 721 A T2 €3
ifer wa € ok 571 wET § € I € fomE FRO ge1 F gt o | ofted 8@ S @
Tq@ T FW F IHA § ¥3W FqF 9 82 (hole) AN T T T
faeares fafa & anq1 var fafs &1 =9s =9 F W@ f&3 =1 @ 2
fawre fafa %1 <1 fafugi §—
(i) T8, IR 97w fafq (Wet, top feed method)
(ii) %, Tt 7T fafd (Dry, bottom feed method)
2, iferearaa fafer (Non-displacement method)—38 fafit & 21 71 fam1 zera & @iftn @ <t 21
I ¥W fafe F g21 F1 drgn-aga fawed g o €, @1 38 TI0g 5 S f
SHR—ZAF AT fafd (bored rammed method)
B &ngﬂmnasﬁno_caidiﬂﬂma&;mgﬂ, fafi1 z1gan azan wfaeqre fafu @ <
T &1 ¥ Ve P (stone aggregate) T T2 H rerE HatR/gR wT #) @ T # T
He 7 €3 Flew w1 feiw €1 9 ¢ 9% 7 7 4 Mo Tewd | FH 74 HrAMT T A S A £
T} i W HN F i g 3
4RV (Soil nailing)—7 festiaree (sabilization) fafi g1 #1 5@ ffis 4 ey #, drart #, 7
AP % 70 A 3 % ferd 20 4 e fefe e wivrd @ g w7y v
_ﬁ@%wﬂﬁﬁﬁw&ﬁﬁ@ﬂﬂ%gﬂggﬂ@ﬁ@ﬁwﬁa&ﬁ&ﬁ,.,mu.u_
gwﬁﬁﬂmaﬁﬂﬂsgw_ﬁaﬁﬂ«i@ﬁﬁ%mﬂﬂ?%@.ﬂiﬂs

- Moy

# Sfeaar W ffkt

%»_%ﬂm ﬂ,aw_maw_@_g;ise % o
gt % 1% R A T (ranging)

afe g 33»::&8 of soil nailing)
& _.mﬂw@aﬁwm@ﬂ%ﬂmﬁmﬁﬁaﬂwﬁgﬁmﬁ

2. Sﬂ@ﬂ,@ 3w ﬁnamzﬂ.&m&ﬁywe_z& » R R

agr & TR T T 7 373 3 ey o o e B e S
w.wﬂ.@ﬂmﬁ OOOOOOO Vgggw_aﬂ%ﬂ . W_

».mﬂw@a@%mmﬂﬁmﬂﬂﬁaﬁmﬂiﬂdﬂ%ﬁgnﬂg@ .

@&m&mwﬁﬂ@@@.ﬂﬂaﬂgwﬂwﬁﬁﬁwﬂ@ﬁ% fefemam
%w_ﬁwﬁgaﬁw_%nwﬂﬁﬁ@ﬁaim_a ﬂw

EECEER: mmm.iéw@ﬁw_iﬂﬂsﬁﬁ%wmﬁ%wﬁggw
i 5 et Fost 3 TSl 1 Tl 8 M w & e e o & i et A A o B9 %
FW HR @I T S &1 7 e wrrn w0 F RS W vt w2

m.ﬂ%aqocnswvﬁg%ﬁglﬁm&wﬂi.ﬁ&ﬁ T Y T TR a1 A

| el ST HE W 39 S A A T W 0 S $ T Wt e §)

FASR T 1 GRUT &1 T H & ol TRfan & o 21 R ¥ 9 T Y wEe wa )
A e W IO FH TE | A § ol i T, 1IN GE TR SR
fremi 81 T & 3 ey FREe, 9oF F A< (T (CaS04) T 4 ¥ wepifem TR
firemd @ 21 . .

Tt ffan & e Wi e aede wmed 20-27 N/mm? @ e

TR iz F 359 2T W YA B SR TR W S0 A T B F R
(shotcrete) TFEd & TH T T T SER aER N S S R

T S § mrsfen o fem § WAt &1 o @R A fe R

mﬁwﬂdﬁamqimoz nailing grouting) s e wri 2 R
TR (Par xvﬁw@:uﬂﬂawﬂwﬂmﬂaﬁw L B
%gﬁ_ﬁy%%mﬂﬁaﬁﬁ% a_,ﬂﬁﬁ.%ﬁgﬂﬂnw.ﬂiﬂ

49 s o ot 3 S iy S R § S 9 g e ) T
T frd @ s e

fea

TR Wl e o 1 dedvs dire Tee et bt
M@ﬁﬁﬂﬂw#@w%Egmzewﬂm%@sg@ﬁsxm
u T AN ST (waterproof) T 2
T T 3o g @ W @ S

m.m.m ﬁ%%ﬂw.ﬁﬂﬂzﬁﬂﬂnmz.ﬁﬂ




214 . . s 3 gt e ¥, He B N Wi e
, gl«ﬁuﬁﬁadﬂaﬂ:ﬁ&nﬂ%?%ﬁiwﬂngw_

™ e oo T o
wwﬂggﬂ .nwdnﬁs?o:aaoa.@ﬂﬂ_.wdw_mdw@:?ﬂmwd@mﬂwﬁﬂﬁ (drilling
%ﬂwwaﬂ%a,@ &im«%ﬂ%uﬁ%ﬂﬂwﬁsﬂnﬂuﬂﬂgﬂﬂ@
process) ¥ T A”__ ﬂﬂaﬂnﬂﬂ_&mﬁﬂﬂsna&«%ﬁﬁﬁﬂﬂwﬂwwgﬂi
: aﬂﬁﬁﬁﬂmﬂ«i&%imﬂ%ii@%d%@ﬂnﬂs
Ma&n%aﬂﬂg.mﬁﬁgw_agﬁgzﬁm&ﬂﬁiw_%ﬁ&&ﬁﬁﬂ

3= wt &1

S TafE & WER (Types of jet grouting)
32 wrafen A YR T A t— .
(i) T T@ X wrsfen (Single fluid jet grouting)
(i) e T I WA (Double fluid jet grouting)
(iii) foedt T Sz wsfan (Triple fluid jet grouting) 3 .
__A__v T T AT WRFET (Single fluid jet grouting)—¥EH jet ¥ I=9 A | TEE/FHHR (R8T
werd) et e & | .
L)) gt e A W (Double fluid jet m_dcz.:mv.l.m«.E
T ?1
(i) forgdt et e JSFET (Triple fluid jet grouting)—38H jet ¥ I=4 Td ¥ 7Ee 9 + A1 +

I 3 9N R
syt fafiqal w1 3fem A WRfen F F1 A B
wmﬂmqasaeanTmaﬂsﬁa&qaﬁmﬂm*ﬁ%ﬂ@ﬁmﬁﬁﬁm& T FHl

sand drain #d &I
rgar

v Pl g s Srgfaw e ¢ el waE s sEgd W sl s ) e @

gn..@mﬂdﬂ.@ mBEdﬂ& +d9g T

g-c
aﬂmmﬂﬁ.ﬁﬁﬂm&ﬂmﬁ_%@ﬁ&nﬂmﬁwﬁmﬁﬂ&mﬁig.
Faa 9ol Iufedd &l § 9 97 Hyw Fead ¢l

Swater e Frat 3 GIE: 5E €9 € 81 52 F0 % AR (size) A § 3@ 7o A A
s g &1 3 ol Al 31 S—are] O Sw qEoE 731 Fea §1 T F & F qH
T &1 S-gf T a1 A W A & e @ e e e g1 e E Iefer @
T ST 81 7€ I WaE W &1 9 F S0 7@ erwen €1 g F a5 o) 0§ w,
?osvmanmvw%mﬂg@ﬂm%mﬂ@@mﬂwﬁggw_uﬂmﬂ@ﬂﬂ%@mﬂwﬂ%
ﬂﬁw&@mﬂﬁa@dﬁﬂwﬂwﬁuﬁnananzcﬁﬂﬁw_

Mm»...ﬁ.mﬂ gary |Te] 9ot faTt (Sand drain in soil preloading)

-t g1 H R fow & v w3 7 @ N e
ﬁﬂgﬁ&ﬂﬂw%ﬁuﬁgﬂﬂmﬂﬂi@ ﬁﬁnw_ﬂmmﬁdﬁﬁﬂm@mﬂﬂvaza rain

il ﬂﬁfa_. lidation) &
radial consolidation) ﬂ_ﬂﬂﬂg

P ERCREER Ko R (sand drain) wrepegy ey

pe m..ww ] " drain) (consolidation) =

. a7 # WA (consolidation) 39 :

™

_ . 21§

lllll
lllllllll

lllll
lllllllll

,f Types of sand drain

Sand drain % YR fe= €—

(i) 3= 3 (French drain)

(ii) &% S (Wick drain)
(iii) SPschee Heatt (Prefabricated vertical)l
1. WA QR A @ e W

2. TWRA (preloading) T A 82

3. it grftes | @ @ €2

4. TR F - fafer wE-PE €2

5. it feeplierou | 39 0 WA A2

6. a1 e 47 T e Y e i

7, e frrfan 3 v < T o R T SR A &2

. T e & st i F

9. RS TRl 3 feerdereor e 1 I T

0. it v @ e o A2

(B.T.E. U.P. 2001)




,g.. ‘_w,
11, aE e i fafad & W TR

12. dﬁnﬁmﬂ?gnno_év.@mﬂqgﬂw%w

13. TR Fiem ¥ @M FaEal .

14, Ter e fwi % SE-F 9@ i §2

15. a1 e | 0 TH €7

16. 21 e & @ e Ffor fafe w@mEd

17. WM/ AT T WA B2

18. FRfEM & F IWANT &7

19. 2 EfeT | 39 1 T w2

20, =] Wit R (Sand drain) &/ 39 F1 FHGA Q2

e ity @ fia §ehitrafin

TN TS 31T
(PRACTICAL STUDY)



e Fifsret qERTenel

(Soil Mechanics Lab)

(List of Practicals)

JDetermination of Moisture Content by Oven Drying Method.

" _2. Determination of Specific Gravity of Soil Particles by Specific Gravity Bottle/Pycnometer.
_3- Determination of Soil Particle Size Distribution by Sieving.
_A: Determination of Liquid Limit and Plastic Limit of Soil. .
_5. Determination of Permeability by constant head Permeameter and falling head Permeameter.
. Shear Strength of Clean Sand by Shear Box Test.
7. Unconfined Compression Test.
8~ Standard Proctor Compaction Test.
9. Determination of Field Density of Soil by Sand Replacement and Core Cutter Method.
JO. Auger Boring and Standard Penetration Test.
- Extraction of Disturbed and Undisturbed samples.

|h~v Ugsagou of vane shear test.

uwaﬂ (Object)—

1 A 1 923t (Oven) Q&@Jﬁﬂ?ﬂﬁﬂﬂﬁﬁﬁ:_
sl JIADHYT (Apparatus Used)—

(i) o1g (THMEFTIN) H U (FRR), T (Lid) T

(if) M (Balance)—gH1El (Sensitivity) 0.01 ¢

(iii) fored 1231 (Oven), 105°C ¥ 110°C 7% Fraf= e =1 w1

(iv) SHFRT (T FI I HH )

(v) 2T (Tong)—one pair

Rzt (Theory)—
FEEELEECER I Ch ke ER R s b RS MR R
A T 2 .
ST SH_%.. %100
=y 100%

W,

5, W, =7e1 TR B 5 & AT

W, =T A A 56 QAW
w= T FHI @ (%)

@—N_ :.32._:..3!.
L. T i ) A e T
N.ﬁﬂﬂdﬁdﬂﬁﬂﬂvmﬂ:ﬁamomaaﬂwogam&mﬁa

W gram 2|

%_ﬂ.@ww.g@ﬂ::mﬁaw_

T e o €1 A 6 SR



o wifial wa e dehfafn

i ﬁ&nﬁﬁﬁ&éﬂmﬁﬂ%ﬁé&mﬂihg 2@ 1 ATGHR 105°C B 110°C %
u.%ﬂ@«ﬂ%w.u&ﬂﬁﬂwmﬂﬁ%mﬂww |
A.N»iﬁaﬂaﬂ%vﬁﬂmﬂﬂwn%%ﬂ%@@ﬂm%w_

AT A A @R R
leieabbiadi %m@&m@wwﬁﬁﬁ_s?em_

6. 3vel TR F @ T (FT)
D&IUT ©d TUMT (Observations and Calculations)—

QT WA ——
. ﬁ W HET \ fiarcut (Particulars) 1 2 3 4 5
(S.No.)
1. o§ @& T
- 2. |wm = R T== wfed A (g) 23.0
3. et 721 + TF F W (g) 55.0
4. A + g I F R I3 (g) 50.0
5. -3 % 57 F 5 e (g) 5.80
6. = T3 F1 R W (g) 26.81
7. - |=a¥ (%) 21.8
. W -
SAM Q= x100
W -W
qRom (Result)}—
e & 5 = ... %
raentan (Precautions)—

1. 3 F1 9%, Y& U4 el &1 F1 SR FEgEgEs 0.01 gram IRYSAT (Accuracy) T o
=fed

2. faga 9zl (Oven) F1 A1GFT 105°C & 110°C F 94 frafa @ =fed
3. 9931 1 W § (a4 evel I die =ifed)
ﬁmmwmwnmﬂ (Viva Questions)
1. T T ¥ Sl | 0 g9 6

2. T H @ b e 3 gar Sfea?

3, %&ﬁnw@wﬂﬁﬂﬁgm&aaﬂ%w
4. Y3 F AGEEA 105°C | 110°C & 99 & + v =ifea?

5. 9 SR I F B w3 9@ et
°

Acaann
B e T R gy e

m_mwd.aﬂ_ﬂﬂﬂ
ﬂaﬂﬂ.m

T

(Apparatus Used)— mwﬂ T e

%a MH_ZM mm LS., = (Sieve)l

a” frerd 7123t (Oven)l 5. Frfa o (Vacuum pumpy,

6. g sl 7. S
g, wfeEe AR SIEE] 9. TR (0 - 50°C))
Conical Cap—0o

Rubber Gasket

Screw Type
Cover

éﬂ__. frrfie?. (Pycnometer) 00 ml R (Capacity) 1 ey A Density botte) 100 M
ottle ml B
g (Balance) 0,91 gram YR sy .

221

?ﬂ_ﬂ_ A._,__oaqwo' . 3 o
TR Ut 35 feedy avrerert e AT A O W S
Wato) 2 fafyre vy vt 1

T fafer gy i
I

QHAELELELSV

el & 4°C T R & T



222 ya gifiet wd e ffifraft
. _ fysirdes 1 R (@) w5 = Reernfiet + TR (),
ﬂﬂ E 1y = et + 51 1 9R (g)

T?ﬂwﬂﬂa&ﬁ.&ﬂdﬂuﬂwmﬂdﬁ@m%ﬁww.ﬁ@ﬂ W gram Rl
N.%&ﬂdﬁumcmaamﬂﬂaﬂﬂ@ﬁiw_ﬁﬂSA:\NE.E: 2l
u.%mmﬂmdﬂﬁgﬂmﬁﬂﬂmﬁmﬁmﬂ%ﬂw@iwﬂﬁ W3 gram @

i e A g Frre 2, 50 ford Frafa 79 1 3 o

ﬂm&mﬂ%%ﬂﬂmﬂﬂ‘_ .
&Nlﬂimﬂw%ﬁmé.wa&ﬁﬂaw_

f&701 ©d 7Y (Observations and Calculations)—
= e ferawur (Particulars) el 1 2 3
(S.No.) (Sample)

1. femmzt 1 1 (g) = 540.0
2 e + = ga = SR (g) = 793.0
3. ferri + g 52 + A # W (g) = 1197.3
4. foirdiet (T w0 gen) + s = W W (g) = 1042.4
5. = ga @ s (- g= 253.0
6. A aEE E e m e (B -W) -3 -M)g= 97.0
7. ATz FTAG=5/6 2.6
qRYTH (Result)~
fr7 T g1 g3 1 fafee e G=.... B
Jraenf=ar (Precautions)—

1. 5 e &7 Toha: = ¢ =edl
2. it dem % 2@ 1 fedl FeTF T &g WA F
3. e & a1y Frae F @ FE F
4. SR F1 FEYAEGES @1 €l
Hifas® wea (Viva Questions)
1. fafe T (Specific gravity) F1 237 71 272
2. fafore e 31 wfesma @z .
w. fafz e F1 fF8 WA (Symbol) @ 29 87
% Frermie i e (Capacity) forerdt vt £
s izt & w21 73 a1 s e et o 2 22
ok ﬂmaﬂ_.&ﬂﬁm@mﬁaﬂgww
. %AMMM;% ﬁ. Alo ﬂm (Specific gravity) & =1 #1=R €11 €2
b mﬂm&mﬂanm_‘msgﬁwﬂmaacﬁmﬂwm&
= 9 7 el ST @ g g .
10. 1 %0 7 fafyre i
Te {8 7 a9 v e 0 &

i mﬂﬂﬂ&gw_w

ﬁa
i

ST ¥ieey-3

Oe._nn»v.\ § .m,m.ﬂ ]
& g O ﬁﬂs%ﬁﬁmﬂsﬂﬂﬂj

(Apparatus Used)—

. o1 gram %&..ma\ il

: a%%aﬂaw@. 1 frreafefed /s #142-4.75 mm, 2,00 oy |

G (Micron) (1), T (Lid), ¥ (Pan) wfem) 18 mm, 425, 300,15
, i szgt (Oven) frafra a9 =)

j g
5, (Weights) T WR A1 (Weight box)!

4.75 mm

o 5 e,

N 0.150 A
<«—— Pan @)

fom-3.1. w9
(Theory)—
¥ TR B Fv GRET (Size) Fw aw W B ™
T ST F AR S w_ﬂmﬁﬂﬂﬁ%ﬂw%_ﬂ%mf
3 e B O T

23 Foen & s & e e &4 e % e 9%

m.@ ?_.cna._.:.ovl

1 T 3 s e <
U.ﬁﬂﬁ 200 gram 3iad B g@ER (A 1
A_M%,&%@%mﬂﬂﬂﬁm%%%@ﬁ%
¥ ST a7t 3 oy e
1 _avﬂj%_

IR ) e w A e H S e

0s°Cd :ooow%vﬁmm%_»
BT T R
A (Pan) TR ST

(Lid) ¥ 3 i



= Al
Ne&IoT ©d TUFT (Observations and Calculations)—
Sample No. ...... S T F W = gram
4,75 mm e T T HEAY H A = ..., gram,
75 Micron (u) STert 9 Feet A T FU H R = ..o gTAM

wftrera wiwar

- et e IS | wt g wedt
‘\..m.iaﬁq e O TR (100 - wtem 4) (5)

1)) = T (2) = % o Wi (3) wReE R (4)

4.75 mm
2.00 mm
1.00 mm
600
425
300u
150p
5u

Hie—1. T W & 53T H % H 9N
el W T F IR
" fo T FE T # 9R

x100

Gravel |. Sand Silt Clay
coarse [mediumy fine coarse| medium | fine
—8 1/1 T T T
\ / Sodium bentonite
/ / I~ (montmorillonite)
80 / [~
) LY
60 Sity Dispersed
fine sand / kaolinite
40 Clayey r
Gravel sandy silt
sand / | N //
20 | Flocculated
kaolinite 1
i _ ~
0 N
6 2 1

0.6
02 006 002 0.006 0.002 0.0006

. 0.01 0.001 0.0001
Particle diameter (mm)

fo3-3.3, 71 wftemy

%:@&Aw_&nu::o:mwl 5 .
1 g T T 105°C 8 110°C % s 3 iy
N.%w.m‘nd.mﬂ._.n_ﬂhuymmﬂﬂﬂﬂ?ﬂ_ : M
b et 5 Fl A R g .

_.%\.@f.m.%uﬂwﬁ_ﬁ%% #
. ﬂﬂwﬂ@uﬂﬂ.ﬂ.@ﬁ—ﬁﬂﬂw@v

wﬂs%ﬂ@ﬂﬂﬁ@ﬁ.ﬂﬁ%

4, g@a (Well graded) Td FAT4 (Poorly graded) Ta1 | T T 22

¢ A 1 27 TR FE (Symbol) T

6. Do U1 UCATT | = HEH &2

7, T O W A T2

8, WiF N FHHTUT Srgal

g, $ (™ 1 gFF) H TR Y AN H WA H A E @D

10. &1 T K Y S I AT B



329G (Object)—
2 T g TR $ 79 W (Liquid limit) ¥1@ FT
wgad 3IqPHIUT (Apparatus Used)—

1. T w9 WA ST
2. (a) ST W Wi FA F SR 1.5.-9259-1979 F 38R

(b) AS.TM. &i¥1 23 F semI
3. T (Spatula)!
4. 425 TEFI (1) F LSFEAN

5. %ﬁﬂ_ !
6. faga wgt (Oven) (%A 105°C J 110° C & faf=al

7. G 0.01 gram WRg&a1 et 8. 3gd =l
g (Theory)—

aﬂnﬂwmﬁ_ﬂdaﬂ%ﬁﬂuﬁgw.ﬂdﬂ%ﬁﬂ_&ﬁﬁs &t et H TR TS
ST/ T FEET 25 3TUET (Blows) § TS 10 mm / 12 mm &t T FEET W T 7wy
(Liquid limit) gt €1

1

,/ Casagrande's grooving tool A S T M grooving tool
All dimensions in mm '

fem1 42—Famrz za dm sy

<

Divided soil cake  Soil cake after test
before test

fax 4.4

q.gﬁﬂ%nﬂwmﬂ@mﬁﬁ 10 gram
m.&ﬂémﬂm@,ﬂaﬂ&ﬂ%di_
9.20 & 35 ﬁim&jﬁﬁﬂ@gﬁnﬂm

g 25 el & T3 ST (Water content) %1 T s MM:M_ ¥ g-wm (Semi-log) %

80

R g 70 N _ _ 11
88 6o B N L, B
c . o o -
) Liquid fimit |
Mm mo,---l.-;-.-. ---,-\_,,3
25 40 G
g<
=7 30
20
10
O ]
1 2 3 4 6 810 20253040 6080100
Number of blows ‘N’
(log scale)
fer-4.5. 3rd-eTgAUTEra T (5 W)

nﬂs w TUET (Observation and Calculation)—
kSRt GiCD Gt

bk feraur (Particulars)

~8.No,) |

R e

FET H R = I (g)

FR + T g W= (@)
FRHW + o g@ =1 ()
S T (g)

IS 731 A 9N (g)
S %%




M=y 00%
ﬂﬂalils

qRYIA (Result)—
frd 72 g T W FE A% 14
ﬂ_mﬂ__m.ﬂc_ (Precautions)—
1. ¥i & S T W FE w e
2. Wrow | w9 G fe fR-6R T | W g e
3. _caﬁﬁs&%uﬂ&ﬁ:ﬂmiﬂaﬂﬁ_
...u«#%@mﬂ&ﬂﬂ:ﬂ%mﬂ%i@éﬂmﬁmﬂﬂw#%u@

A,O_u.—nanv\\ . {1k ’ v ) ‘.
s ™ T F I HA (Plastic limity g - -
f 9% (Apparatus Used)— ! d o
nma.v 4 @ we (20 cm X 15 cm))
%c g7 0.01 gram AT A
iy 423 T 015 FroH
(iv) ﬁ&mﬂd _

=1 F WG AT R R v

aﬂ_&. (Theory)—

.mwmmnd:ﬂﬂ
ﬁ_ﬂﬂww.ﬂﬂ ﬂwmﬁﬂ.._ﬁdu
E:.E&.ﬂ%ﬂ?&ﬂﬂh%ﬂﬁ._ﬁmn limit) m.:mﬂiﬂ:m.__ bl gﬁﬂﬂ@ﬁﬂmﬂ

Aan___

2

A QT (Glass plate)
farsr-4.1. ueg |

T3 R (Soilballs) -

/]
¢

grm (Thread)

fafty (Procedure)—

_,smﬁ&ﬂ_E:.m.ﬂa&@ﬂﬁﬁﬂﬁwoﬁa%w_

2 Y913 3 e v freere whgen @ A A 24 T A B W F AT
A 1 g T A e

W ¥ R T 15 g a9 e 8 .

4.9 e ) e o e 0 T 3 mm e 1 7y

M_ﬁﬂnﬂgﬂﬁﬁ%iﬁﬂfaagéﬁi_
W 9 AR € |

q.ﬂﬁﬂﬁﬁﬁwﬂwﬂaa@ﬁ%%ﬁ%wﬁ%%
FE,

fom I
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and n-_n.__-no__uT

&sd— ©d TV (Observations

frarror (Particulars)

1. [eRmEs
2 Fw w1 =11 ()
3 F2 + el g1 w1 WK =172 (g)
4 |RR+gFTWARR=TE)
5. [smmww=W-1 ()

6. [T wmw=IH-Hi)
7

sarn =221, 100%
-1

A
i,
&N
2 @Mg‘ﬂ\qa

3 S =
9RO (Resul)—
2 M g T YD A% F
WIQLAT (Precautions)—
1. e 37 3 ST W A e e
2. 91 ¥ 4 =t wifa foem
3. 9T %1 949 3 mm &A1 9Ed)

L 4w avw 3 el 71w 3w

2. Al F WA F9E | om FHiE W o

3. %9 ¥ 3 IR T

4. ﬂgiﬂ@gwﬁﬁ%_

5. 59 W 39 4 Efe s 71 ¢ faed i 22
7. ORI YIHE T

: i.w%ﬂﬂai%%

% T T I F fo :

10. ﬁﬂ?&ﬁﬁ.ﬁﬂmﬂﬁgﬁﬁ_

1&1& d.@.m_d.— 64— .,,
OEan\\

( F fe v fofa o :
,%iﬁﬂm T T i g

unmﬂq_ (Apparatus Used)—

; (Rammer) ‘ﬂﬂﬁﬂﬁﬂs zoaﬁﬁ,
: a

w. MM% IR 2 Nos.| _ ,
h. e AQRmmov_

m_ wfg a4 (Stop watch)!

Q. 500 c.C. il 1 it

10 mm &1 475 mm 1S, e

g, Al

9, gl :
(0, g AT, Pipes, € 1 Mehe 3l

@ﬂ_ﬂﬁrgqﬁl

T 51 1 T TR e O % e fa e R o e P

ﬁw%gﬂwﬂwgmmﬁﬂﬂﬁwg&i&gﬁﬂﬁwm_

T g et /ARUS Bl R

foort ¥ TR e TE-hiE el % e e e 2

K (e o) T g ¥ 9 Ea -
__ 9L

K= xhx4 .

e, 0 = fe #l

B
i
e.,
¥
|
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faft (Procedure)= I
...ﬂiu:ﬁﬂ?«?a;g of Sample)}—
N .
¥ 85mm T _B.uaam.dnﬂqﬂi%w@ﬂa.@_

aRw w%waﬂﬁam%ﬂaﬁw_ ,
v%wa%&fw&:u_saﬂ&_

el W Yy IW/cm? &

2. g =1 aE (V) soon.n@awﬁsaﬂﬂmm\naww%a&mﬂﬁﬁAﬁu_ooos

T
u.uﬂu%mﬂwﬂmﬂﬂagaoaomggﬁvﬁawwﬂamﬂw.w_
Pﬁwﬂﬁﬁﬂamﬂaﬂmﬁuﬂw%%iwg@ﬂAnoaumn:o:v FTH 9T B

M.dwazoae%szﬂaﬁmsm%wwm&w_

g (Procedure)=

( 37) fer ¥itd wftegoT (Constant Head Test) A
raﬂuﬂ»&ﬁaﬂﬂ«w%@@ﬁimﬂwﬂoéauﬁﬂ%ﬁwﬂﬂmﬂd%%ﬂ

STER @2 (Base plate) § &l Ftaa & SI$ (Connect) ol
Nu&ﬂgwuﬁw%ﬁwﬂﬁw%%&ﬂﬂﬂéw
u.ﬂwﬁﬁ«ﬁmo&a@nﬂmﬁﬂiﬂmwg@%ﬂ%wﬁﬂ@ﬂmu&wﬁam@ﬁ

sazﬂmaaou_»&wnmawfo:%c@nyﬂaamﬁwaw_

4. w7 5 fread 9 i g 41 w13 81 1 Gl MUK i o A= H197 TR (Measuring cylinder)

Taa faum 9@ (Stopwatch) ¥l 34 21

o

oA SR ¥ W e )

/ .ﬁ.nﬂ..m.—ﬂ .ﬂm—mu._ by

‘;ﬁ% gt & I T A gﬁ%ﬁsﬁﬁ%&%ﬁﬂ? S+

: Q.ﬂ%as head) FEATMI ﬁﬁgﬂﬁﬁ%@_ﬁﬁ:ﬂ
|

aﬁmﬁdﬂ.wﬂﬂw‘mﬂﬂw_ﬂ%ﬂmﬁgauao@w@
n&ﬁﬁimﬁ%%ﬁﬂﬁ%@

# YR T2 (Bas plate) % g VTR 3
: { gl g3 3T e plate) B (Outlet) T 7 FB
(i) 7 g
e fqermg 81 (Outlet) # et T Fren S 1 Yarg (Flow) et 1 s B |

arg Stand pipe W el T (Water level) I @wwﬂm&amﬂ
%wﬁuﬂd =g Stand pipe H I ' AR W T (o o) wen 23 %)

(i) 78 7 1 T T FW T
i gd 7Ol (Observation and Calculations)=

e yite riteroT (Constant Head Test)—
@) T F AEE = e (cm)
(ii) xﬂm_ HFAG d=.......(cm)

(i) T 1 B A= (em?)

i

(iv) 5 ¥ A =.......(cm)
(v) RE T =........ °C

o HEAT STyt T
(8.No.) h (cm) t (sec)

w_ﬁﬂsﬂ.i&%@%ﬂwﬁa@_
u_waqﬁﬁﬂﬁﬂaﬁ@_
Y Y o e e fe W

' SRR

Y

;_ L e—



N s vt e ot et

oy ed IO (Observations and Calculations)=

R o g8&0r (Variable Head Test)—
oI Tl FHAE d =.......cm
T TR F AN FAFA @ = cm
77 T ) @@ L=.....cm
T2 T F I WIFH A=......cm?

= wEAT | s wet wivd | arfw wewind [ www e sec | shwwwEa _cn_e“h ﬁm..ﬂm_ah
(S.No.) k (cm) hyincm (n-1) f sec n K= =
Iy,
logip —
0g10 n
cm/sec
qRUITT (Result)—
321 F1 GOTRA TNF K =........cm/sec €
waurrar (Precautions)—
() T TFH E 10 mm F 753 (Size) T T T A
(i) @z ZZa § ag frarfag 2 2

1. 1 2 9TTEA § F4 99F4 67
2. =/ = 58 71 €7 T TeiE # 73 99
3. T3 = worEa vl F 5eAr 3 3 fom i femd afaw i 7
4. = T 3 993
6. T 7 § W T0E (k) B 53 29
7. R 9 5 K 71 5 e = g g
8. T T (Mould) F T Faa)
9. TFEE 70 F1 8 T 793 71 5gd w5 3 £
10. wdm._sgwmw@&‘mﬂﬁsﬁuﬁ H F[3-71 791 fam 5 22

u.ahq_ (Apparatus Used)—
T afaq, wfET AR Fou&:.m yoke)

]

ﬁc%w@\ﬂqﬁ,jﬂ ﬁwﬁ%%iﬁgggaéiinr

. A ﬁﬂmz E..u ..MMN . v., mwNo A@c X% 60) :.5;.
o T (Proving ring) A T Hfeq sy 200 kg hﬂﬁﬂaﬂ. oy o

(i) = siqier = Afe| P (Least count) zrrm 5 0.002 mm

4 Zrel, T, E B (Crucible), g T (Straight edge))

% e W AT HH .@ A (0.05 kg/em?, 0,10 kg/em?
 gem?)

gl (Theory)—
e fTH % HTEN,

_ Tr=C+ctand _

@, Ty =% F ATET AN
C = 421 &1 AHSA (Cohesion)

o = A= AT Normal stress, kg/em?
¢ = fazm F1m1 (degree %)

»0.20 kgfem?, 0.5 kg/em? 3 1.0

| 3
|
:
,ﬁ
§
i
f
!
t
Y
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firsi-6.2. Direct Shear Apparatus.

gﬁan&:?vl.
_.%%W&&iﬁﬁﬁﬁaﬂw%%w;ﬁy%ﬁmaﬂaﬂﬂ

mﬂm«&aﬁaﬂzaﬂﬁmwﬁ%ﬂsmﬁwgﬂmﬂw_
N.mﬂumw%%mnw%wmnﬂaﬂmﬂ@&ﬂ@m&m@,ﬁ&wﬁﬂﬁw
Fead @l
3. GR 7T (Loading pad) T91 S8 W
Tl | @l
&.&ﬁwﬂmﬁﬂm@_mﬁvas.umﬁaw&w%w_
m.nﬂﬁﬁroagmw&wwmmmmﬁa&iﬂﬁmﬂsﬂﬂw@waﬂaﬁma@
m.ﬁgﬁﬁﬁiimﬂaﬂa&ﬁﬁﬁgww&ﬂmﬂ&ﬁﬂﬂﬁ%w_

7 w9 TaEd @ g F I WA

ﬂu%iﬁﬂmﬂ&@m&aﬂ SATEIU FIH T

&_ﬁﬁmﬂ%ﬂm&ﬂuﬁgqa_:m_ﬂ_
o.uﬂ_mﬂmﬂﬁgﬂﬁmﬂﬂm&w_%@ﬂi (Proving ring # 3@1)
10. .ﬂ,@ﬂ_ FETT @ 0.25, 0.5, 1.0, 2.0 kg/em? T sl
:.ﬁaﬁéﬁﬁnﬂuu&w@ﬁ.ﬁﬂﬂﬁmﬁﬁﬂﬂmﬁaﬁmﬁﬁﬁ@_
_N..sﬁmm_m sg..ﬁ.w.a%msawmﬁewﬁuaﬂ_
Z...ols?mﬂ 7| 1 T F §A%a (6 x 6) cm? F A1 ##7 afqerna wfaee (Normal stress)
4 & T €
N&0T B9 UM (Observation & Calculations)—
gfeq A9 =6 x6x2cm

\ g e atfirera e pU———

\ Am.zc.v —mﬂ\na pA r“\ﬂa 2

A &1 AT

Sy zﬂmﬂisig

L
....n&iﬁﬂ ult)y—

,naa (ReS P
ﬂ@/yag@ﬂ ﬁmﬂan...-rﬁﬂawh

' g1 S FYA 3 AT Y/ (Proving o

(i) . (Proving ring) ¥ ok 3

. gffrerd S FHEtR (Vertical) § 9@ : RRscaE
(i) ; T A

1. ﬁﬂﬂnﬂ%ﬂmg@%Wuﬂm%ﬂ@ﬂ%_
N.@ﬂﬂ@wﬂ@wqﬁﬂmﬂ%_

" aﬂm@ﬂ%sao_%waeﬁﬂg@a%
a.ﬁs&ﬂm&ﬁw%a@_
m.ﬁ&wmﬂ-ﬂ%w&ﬂmﬂﬂ%%

6. <ifira e 1 22

- et e A S
__.Mm:mdﬁﬂumimmﬂ%_

9, e TS H aTeqaHie (Least count) FrEdl

10. ﬁwﬂwxlﬁmﬁfﬁmﬂﬁ_%ﬁ

“.&@ﬁm&ﬂ&gw%ﬂ%wﬁﬁmuomgwﬂﬂwﬁmwgwﬂ _

1. niﬁﬁ%ﬁ@mﬂﬁ%%
12. sﬂﬁﬁﬁ&mﬂﬂ@ﬁ@?&%%_




5 s wifiradt e e ehPrafin
sTufeg ddteT wmeE ‘

JG2¥T (Object)—

e TR F ARes geied wed Fa F

Hgad JYBIUI (Apparatus Used)—
(i) Fofies Tt wwed Tde 731
(ii) 5fé far (Proving ring) &Ha—S500 N T& 1000 NI
(iii) S 7 (Dial gauge) HIaH® = 0.01 mm!
(iv) SR Seigd|
(v) fag@ w3t (Oven)!
(vi) Erge
(vii) ¥ TG4 (Sampling tube) 3.8 W TH T 7.6 cm|
(viii) fofeET ST=RONl
R (Theory)—
mﬂﬁﬁm_ﬂmﬂmﬁus%wﬁﬁmdﬂﬂmﬂwﬂ@iﬁmmdﬂmﬁd@wdﬂﬁw
ﬂnﬁgﬂﬁﬁ.%%ﬁnﬁﬁ%w.%ﬁﬂ%ﬁmﬁﬂauﬂﬂﬂ_
&Nlﬂwﬂ,qﬂnﬂasﬁﬂﬂwﬁ%ﬂ%ﬁﬂﬁﬂwﬁ&%&w_
. =

Q:HM

ﬂww. qu = AIETY amed
S, = FREE gHired ame
g=d (Handle)

oo

(Soil sample)

Ferr-7.2. srafteg wmires ot it

faffr (Procedure)—

_ eﬁﬂmiiﬁm@ﬁmiﬁﬁw&aﬂﬁaﬂ%gﬁmmﬂm@
Ami&%%w%ﬂ@ﬁﬁmﬂ%%%ﬁﬁ@éguwhﬂ

s 3G 20% Freon € S

(iii) T fael B T TS G A e 3 O 39 g s

A o T A 81 W e 7 20% e wie =

(iv) AR T T Td fafd (Strain) $F T4 Wl 30 sec F a1 Tfen 7 9 FW@ W

(v) TR N fAE R0 (Angle) TH T TGS TH T

(vi) frfa =¢ 1/2 ¥ 3 mm/minute 1
BT wd T (Observation and Calculations}—

FH T feraur (Particulars)
|_(8.No)

it |

L e e = w0 & o & awad = Lo (em)
T whieel 1 Them % g @ = do (cm)

1 s 1 A A = A (em?)
e T ¥ g e e =L’ (em)
e T % are Seed w1 = =d (e
R ep———— LR TG
fawel € wg wedew @ = P kg

fagfa (Strain) = fy—l
Ly

P )
fieg grfren @A Sy = M_ﬂ Wm\na

Y oo = ew s L

/
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dﬁdgﬁﬁmﬁs?dm:
9RO (Result)— ,
g1 F AUAES FHEA T S, =...... kg/em?
|Iaufdil (Precautions)=
: rn@ﬂ.ﬁ«.&?ﬂwﬁﬂanﬂnﬁﬁn%nz:;:.&&%ﬂdﬂ.ﬁ%@
Fifgn n @ dzr@m A FF

N.ﬂmi%ﬁgi%._
u.u%%asﬁuea&v%mﬂi_

Hifa®s w9 (Viva Questions)

1. mﬂﬂ%%ﬁn&ﬁﬂlw:ﬂnﬂzﬂmﬁw
3. wim  FgF €3 A IIE & AH T
3 ﬁﬁﬁswaﬁﬂﬁﬁuﬁﬂiﬂ&wimﬂ%ﬂﬂi_
4. aﬁﬁwﬂa%a___éﬂmﬁnﬂmﬁw
s, @ f&5 7 A 7 AMEa?
6. nﬂxﬁﬂmﬂmmﬁsﬂsﬂrﬂnﬂa_
°

ford qhiam Fa €7

ZqHTT (Apparatus Used)—

100 mm, =i wurs
e orem’! P I T 1213 mam, s (Capas
5, AR @iz (Base plate) & Rl p—— (Capacity) 1000
3, awﬁmﬁ (% He71 2q) Light Compaction {Calhags
ki 1@ (Straight edge) AETE 300 mm)

5. T
6 qan 1 gram A 9, a9 10 kg

1. %— OO_»ENB .(_w:_n.m: .ﬂ—ﬁl\_‘.—a aHd1 200 graml

g, 4a w22l (Oven) 105°C 3| 110°C f=f=m am arh)

g, AL, AMHA T, LS. T (Sieve) 20 mm T 475 mmi

(0, FCH, T (Scriber), T, Sample Extractor ¥idi Fe 31

wﬂ_ﬂaacac\
ﬁm%ﬂﬂ%ﬁgggﬁgﬂgﬂ. 3
salal . HETT & WP w
i YR T T 1 I, Yel ohi AFH Tesn Sl §1 79 S (Volume) F4 3

7 2

2, =
6 kg, 9 Fad (Height of Drop 310 mm)

fa=-8.1. Fraevatan (Proctor Mould)
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i u.&&m&m%ﬁaﬁﬁ#ﬂ@w@sﬁﬂm
g, gand

1
h
g
Total weight 2.6 kg

]
]
£ g
‘
|
)
|
]
!
)
1
'
|
|
)
1
)
|
]
:
1
1
‘
I
h
I
'

/' Rubber gasket

fa=-8.2. 9T (Rammer)

Percent Compaction =

AT § W [ 9

r 0, 0, T . ﬂdﬂﬂﬁﬂ@y ﬂc_ﬂ.ﬁ |
v\mo__.wuh\a@mbﬂmn_mwnw soil %109 4
” m.&im._.wamﬂwﬁﬁ@ww_ i S\ﬂ_ﬁﬂﬁ.ﬁm_ﬁﬁi%y
.ﬂqﬂ%ﬁ@m%amﬁyw;ﬁﬁ%ﬂﬁﬁﬂs

. :
| ,ﬂmm%ﬂ%ﬁwmﬁﬁww_wﬂﬂda 1 ﬁﬂw%»ﬂ
k| ﬂ._ﬂﬁii@ﬁnmﬂﬁﬂﬁwﬁa%mﬂﬁw. e

e re A W B A AR AR R

| o.»ﬁw%%@@ﬁﬂmﬂwﬂﬁﬂ%ﬁﬁaﬂ%%y
L & EEA A . TR 5 i
. __.U%ﬂgﬂwﬁﬂjﬂ_ﬂg%waﬁ%w_ e
(i) 4% S S W I T 3% S A T A S v R g

Amv%dﬁi@ﬂﬁ%%ﬂﬁﬁaﬁﬂwwa@%ﬁﬁﬂ@ﬂmﬂwwﬂ

ﬁa@mgmﬂ%_

(i) T A T W P T ST e ¥ A S v A e § ws @)
182 o

1.78 -

Zero air voud line
(100% saturat on
line)

1.74 +

Max dry density
170 b !

DRY DENSITY (g /cc)

i 26.

w 18

10 12 14 18
MOISTURE IN nmwomz;oma
Dry density W/s moisture conte

P
e ———ESISRELSE RIS _ -



g @t g (Samples Nos.)

forarvor (Particulars) : > 5 1 G

e ae mm=lhg
wai+ SR W =g
@ w=(R-M)e
ﬂﬂﬁmnﬂ;nawi..::,.mﬁ
=R T
ssRwm =g
=ERewmgaw =g
HRR+gE @A M =g
sasaa=(i-M)g
ge @AW =(5-M)e
11. _Wa-Ws
mﬁﬁﬂﬂa.ul_qwlum

— ~3
.°7°.°°.\‘.°\M_J-up_';'§
. Qa‘

L

1z RALE TS g =——

RO (Result)—
ﬂsﬁdﬂﬁmw%wmﬂ@mﬂﬂ%nﬂmaazgn ....... %

sfgFaT & 59 (Max. dry density) = .ooee glem?

ﬂ.—mﬂ_@uw:w.dﬂnnonuT

| S ST Td 5| o € =ifedl

2.t | wed Y0 W | @A = hedl

3. B0 % W ¥ gEvEgEs Al @

4. 5% W@ 1 gUH F AR F0 WA A
Hika® g4 (Viva Questions)

—.mﬂﬁw@ﬁﬁﬂdﬁgnﬁpﬁmo&ﬁwﬂ@ﬁ_ﬂnﬂwm@
2. FFeEA 9o (OMC) § F1 775 €17

3. #f%an ¥ T4 (Max. dry density) T 31 B974 €17
4. ﬁ.ﬂﬁ.ﬁ&aﬁ&oi wd G999 (Consolidation) T 11 A= &1 22
5. 78 Th4W § a9 IYFEON & AH Fag|

6. WG9 %1 WY T&§ I qardl

7. Fer (Collar) #1 1 =14 €7

8. gﬂﬂaﬁiﬂ.—ﬂ—m%_

9. YA WX Tiav TE Hefga e Gligm § e aagd)
10. T A, TF T9d § A 9d14

11. W @ fad s s W 8

12. SR Y& F I WE F a9 feard)

e O )
., (Core cutter e D Ay Y ’

5@t ( Apparatus Used)—
|, A (Cylindrical) 378 Fdt (Core cutter)|

. fell (Dolly) & 1 (Rammer)! -

u.m@‘ﬂmﬂ:
A.ﬂ,%jﬁ@mﬁ%.%.ﬂﬂﬁm_

aﬂ_ﬂﬁrmo&.v‘
e Fio] AN 3T A A I F g ) g won .
mﬂﬂ@ﬁﬂ%@ﬁﬂﬁﬂﬂw.ﬁm&&mﬂﬁwﬂﬁaﬁwg.

Yy =W /V gram/em® Td Y& ¥ ¥, = 1° glem?® B
1+o

Yp = ¥ ¥ (Bulk density) (g/cm?)
Yy = Y 97 (Dry density) (g/cm?)
V = 421 Sl 3EMH (cm?)
© =& H A (%) ¥

=

e,

l¢———— 900 mm




1 wergm | g FAl (Core cutter) FH
2. o % w0 |2 F S Mﬁﬁﬂ:ﬂ.ﬁ iy 4, IeHsd Amnwg:w_eo%@w

u.%mu&&ﬂﬂm%%mﬂwuﬁﬁwﬁgﬂmﬂ%mﬁgﬂﬁﬂ.ﬁ:smﬁﬁ
W& A
a.ﬁﬂﬁ«w?%ﬂﬂiﬁﬂﬂ%u@_%ﬁ_ﬁﬁmﬂmﬂ

u.%wmu&mﬁmﬂﬂﬁﬂu%wﬁuw%ﬁuﬁwﬂﬂ.@é
m.mu%ﬂﬂ%%m.&mﬂﬁmduﬁawﬁﬂmamaﬁ@_
Nuﬂﬂdﬂuﬁ%ﬂmww%%mﬂﬂ%aﬂﬂﬁ@_

REUT U TOTAT (Observation and Calculations)}—
A. TS wat fatr— _ .
T Woge T = e ) s

e od0 = FRE FH d = e FHto
FIE T W TEUL/SEE h= ... G0
FIT Fa1 & JFaT V= orerennest Fto3
FIe Fd41 ¥ Gt 5K = e o
=Y e farawot (Particulars) . J.ﬁmﬂP 3
L. FIT Fd4 = @it w1 = B 5=
2. #rE T + g8 | W9 53 F SR A3 T
3. a1 § wa g w1 9 = (05 - Bi) g
4 mﬂﬂﬂﬁﬂﬁ%»ﬂf—ﬂi%%u
6. FTR F AR =5 T
7 FZW + el g3 F 9K =W T8
8 T + T g2 &1 91 = 5 TH
9o |wmo=A=100=—FT_ 100
s - W e FON 1 9
10 og o1 e v GHF
1+0
RO (Result)—
T F A TA = AL
ﬂ_mﬂ__w_ﬁ_ (Precautions)—
A.cﬂﬁwu@maﬂ%wsass@%amiq
@mﬂmsﬁzﬁﬂmﬂwﬂﬁﬁﬁuﬂ_
(3) F F1 fa T Ta § 7F e A )
(4) T i Q FaTerd G99 90 SR F g ERE @ e
[ ]

S 7 welta T 3@ SR fafy (Sang replacemen;

AOEnnG\.

Fq@ ( Apparatus Used)— ethod) 3 3w T
g@dﬂ_ e faferst (Sand Pouring cylinder) ‘ |
n. i ?@dﬂwﬁwzcgzg cylinder) - |
, .mﬂw%miﬂz .Rﬁ%gﬂmﬁﬂﬂ?ﬂqﬂ
w 7 ® @2 (Glass plate)] ¥ % 52 (Hole) 3
m.%.ﬂﬂm@&.ﬁﬂﬂmﬂﬂwﬁ%.
- =T, e, I amfe)

= T T I 0 By
o 7 R T3 7 1110 sy
iaﬁﬂ%w@%ﬂmﬁﬁﬂawﬁﬁﬂmwﬂwﬂ”ﬂﬁ%ﬂw%
4 (Compaction) I B 3731 HEaam =,
d%.ﬁﬁm.ﬂjﬂ (Bulk density)
Yp =W /V gram/cm’ T Y 9 %nubm\nsu T
. 1+
&, Yp = A ¥ (Bulk density) (g/cm?) i
Yq = = 97 (Dry density) (g/cm?) m
V = 921 & S (em’) 1l ;
0 =T & T (%) H E #

Iy |

S < 4 w

- & X & M
W & ‘,_,.M

Y 3 AT JH JiqiF T

(Sand pouring cylinder) (Calibrating containef)

\IA

for-9.81, Ya-agra faferst & e

(Metal tray)



- s
faftr (Procedure)—
A. ¥igs (Cone) ¥ Wit &e] &1 WR @ &
1. 37 e fafevet (Pouring cylinder) ¥ 1cm

N.&uﬂ%ﬂﬁﬂmaﬂﬂ%ocn._m%a%c%aﬂgﬂﬁsﬂ_a_“sac@mw
@ﬁmﬂﬂ%ﬂﬁ@ﬂw%ﬂﬁ%ﬂﬁ%@%%@ﬂﬂ%ﬂ%w.ﬁm&ﬂmw
@mﬂﬁﬂ&m%w.ﬂﬁ_.wmaam_wﬁg%%mzﬁww_ﬁ.sﬁ.aﬂwﬁﬂn
areft areg F A B |

u.aﬂqﬂw%%%%ﬂﬂﬂﬁﬁwﬂmﬁ%ﬂﬁEﬂ&ﬁ@.ww_

u.mﬂa...eﬁﬁﬂﬂﬂa&r density) FT@ HET : o .

1. ta e FARIEY (Sand pouring cylinder) # Fefiafen fafvet T T, T VX H Wl ]

o Ferafen fafver F Wl W ¥ Wi # Wl

2. 37 TETET 9% W 2, IR | 7 W 2

3. g% @< Ve fafvet A A | T R 3 gram €1 S TR 10 w0 & fd v fr

@ 9’ =@ .

&.%%ﬁ%ﬂﬂﬁsﬂﬂﬂﬁﬂ@%ﬁﬂﬂﬁmﬂﬂ@ww

V =(n/4)d?h
W@, d= RS =W, h =TS
5. deftafen fafavex ¥ o] F1 91
W = i - W5 = W
6. 3d (sand) 1 & ¥ (Bulk density)

ﬁ?ﬁw@ﬂ&ﬁﬁ%mﬁi?ﬁﬁ

(C) 91 &1 & 97 (Bulk density) ATd S{A1—

I. 921 %1 9 7@ F a9 T F GH 6% e G0 H Ad gl

2. oI 1 2 WA W @R FX F Ferdd A qf & @9 15 cm e f3% (Hole) F1d 31 fox @
W 7 H 2 H THA FA @ 2| °E G F GR W gram B

3. Wit fafavet = fox W @R Wt 91 Fier €1 foz § wd 7 § 99 (Sand) W W B A
a1 T TV 9% € 99, YT F 9 F 2 qd Gifen fafeavex 1 dra &) 3 9’ W gram @)

4. o & WA (Transferred) a1 F1 91X W7 =(Wj - Ws - W3)

5. fo% % T A (sand) F1 HAT

S
Yp

6. fox % it =1c] 1 S WG T F AFw & auE @)
7. 374: a1 1 ¥ 97 (Bulk density)

A )] = mv\.

8. % & W< G F1 9T (0) % F I F G 2

war aifiad e i gontraR

ﬁéﬁa 1 O T T B
g, T .
TR AF Ty~ Vo
l+@

as mm o1 AOE@.&»:o: and Q._S_m.r:_mT
% farawor (Particulars)

| e fefevst + T = g
g, 7 [ A LT = Hag
areirafen fafevet 3 A T F 9 3 7w fofarer o

ﬂﬂ“ﬁ\um
srehafen fafevst H AL W W= (W - Wy <y
5P fafqosl w3 V= . o .@.&u ;

gﬂ%ﬂﬂ%a”vﬁ\‘

frg @ ST TR B =W g

are # 8% H S & 9% 0 9w fafavet 31 m =
| Wag

o, |foz A ® MWW =(Wi-Wy-W)g

o[ e s = o e s

Vs=— g/em’
s Svm

w’ 3
TR RS SRR Sqn“lxl glem
S

wetter & Frator— - ;

Fo Ho FHeATHET () @ @L _

(S.No.) .

L FRR+ TR A TR =W, g ”

|FRR 4+ g R A T =Hr g ﬂ
A_

FRR F @ =g

™ w R Wy = (W) g

TF g 1 9 Ws =(h —-13) g
| = vy - We) g \\F\L\\\I

—_ [Tewm o= wvs (%) §

 TUM—TgeT 1 e S (Dry density)

=g ARl L e i )

. u
§u|§\ svnmﬂﬂ%mﬂmm\na

1+ @ )
enmﬂﬂﬂ%ﬁ\&




ey Tifiret e gehfrafin
TRUM (Result)—
g T = glem®
T TP T = e m\n.du
wragttat (Precautions)—
. (i) 91 @5 T W% T el

(i) T = ol W= W W =Ml
(iii) YR R} 37 9% ww A 3 FE9 f&fvet (Sand pouring cylinder) A W & IR W

TH- |l
?gﬁmﬂmi@wm.ﬂmwﬁugmd%ﬁ%u@wi_

HifRg® WeH (Viva Questions)

1. T vOu9 & LS. F% 7= SaRdl
2. YR § v F1 99 ¥ 79 &9 ¢
3. ¥ 39 WEW § 9 F A W = @ 61 9% ¥4 U §hd €7

4. T ¥ W A 4 el 87
5 T3 % WE T 39 61 W YS 59 (59 e 7 F Gd €7

6. F1Z T4 & 1T Womes fafg § =1 o fafa a7=31 9rd w2

7. = T4 I fafevel % S Wg o ¥ ¥4 ¢2

8. 32 o7 =1 =9 W@ W S fafever 9 #fus @ @ = em?
9. TE W B8R T 87 71 T 9 7@ w412 ]
10. 5z =1 =795 MEwE F9EA

b d.ﬂﬁ.q_. 251
STINT ey 10
e 6&2:\
S YA T .
fay T TR ! T HE I i -
Fa@{0T (Apparatus used)—
3‘9& <ree 9 T (Post hole Auger)

i)
gt et TS F TR B (Extension rod of | m length)

@) 1 .
(i) s @ e F fer8 & THST (T-piece for fitting in the handle)

(i) T = 7 & fd e
) te| ?Smnn:wﬂ
(vi) S eeical 29 (Measuring tape)
(vii) =1t (Trowel)
fagT< (Theory)—
Ftgfa sTeel ma_mmﬁ,ﬁ&dﬂ A T T A P10 rande
HEC Ll K| .w.,m e @ (borehole log) & a1 Tfietm i .
sl A 3% TR F THe fFA 5 wHa R "_ m
fafr (Procedure) . _" ""4|moa hole
o st A e 0,
| ' 1
(i) §8 W U I aw Fi fon e ifea w1 fw G
uw\aww N._ N Auger
o 1-amw A

(iii) e 1 wewE A T@ S G ¥ g
(iv) T TR | A F e S B AR A e

(v) F1t = TErEa | o Y g H @ F Al .
(vi) Wiehief <7 ¥ moy wfiee w1 T@ Al TR WA W S TR A R W A W@ E AR

STET- 37 ieiyA S ¥ TR W
(vii) 3% arfers TrRard T shfe wgT & A forR B (extension rods) F sl = e
(viii) ¥ o1 et ) e WG Ae 3 H TR AR (lowering) 3 e 9 o e

oy (Observations)— | .
i i LG
U9 fier@ (Field boring record)




e aifivat e e gehfrain
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QrauTdl (Precautions)
(i) 35 SR =0 WA W@ F FeE SRR @ @ el W gl H T T @ gA
wfedl _
(i) = TSR <R & 7% ST TS 5 9 T 7 W) S SRV UEY H SEvIHe B W d FH
ST SR SR @l
(B) W@ 9 GIEUT (Standard penetration test) or SPT

ﬂdﬂ.dﬂﬂﬂdﬂ (Apparatus used)—
(i) faw=a <9 WRR¥ 9 (Split spoon sampler)
(ii) | T F1 fG5R BF (Extension rod)
(iii) TR¥® BF (Guide rod)
(iv) 65 kg 1 FEIET (Hammer)
(v) A2 55a%41 (Tripod assembly)
(vi) f & T (Pulley & rope)
(vii) 12 €& T (Post hole Auger)
(vii) 793 a7 EFAT (Measuring tape)

fagr= (Theory)-

T2 F 999 ShAg umiwﬂwumw.wﬁﬁmsgm@w?@ ‘N’ T (value) Fed 2l
éﬁdﬁ%@ﬁw.ﬁu&ﬁa&ﬂlwgﬁiﬁﬁgﬂﬂw ferdrm:
T& TUET FIIA FAA € €1 “N" 5H F FW ATaed (undrained) ATEYV AW F1 FW@ 21 €, F1 AH
HHIF 921 €] 9 F F o4 OF BT HHEA qAm F —

Cu=KN
. K = featia (i 7/ 4.5 kN/m? #7)
.kim_n"@am.m:seﬂzmmﬁmﬂwiﬂﬁ 65kg T 9T 75 cm &) Fard 4 et
uﬂgﬁﬂuasgﬁmﬂ@ummﬁﬂsaa_.&gﬂﬂww_ﬁmﬁywﬁngn&
gwiiar €1
g«uuﬁ@nﬁh:&&l
Smwm.qm&.ﬁaacﬁpmmmaﬁmmﬂﬂﬂﬁﬁa&ﬁ._

b.uu m.uN N.wm mwwqﬂ mq\ﬂm AT (tripod assembly) FIMYA #:¥eh ol #fR T o) e gt
= S-719 Fd €l ;

=

i

(iii) f

m wiveyl 7=
fos-10.2 : e FET T 3T

(iv) TS T F fewt T W AeH W W wHE @ 2
?meﬁwwawﬁﬂm@gﬂ;oiqﬂﬂmmﬂmﬁwww_

(vi) BH F 75 cm FIR | ISW-ART € 3T Aol 5 30 cm G a5 ST (blows) 1 FE AR
F AN DN TD ST F G N FAA Bl B

(vii) T T Hrgert F1 Frrer 8 G § R A B e |

(vii) 150 mm SETY T A 3 SR GO A FT A 1 T 150 mm T T O 76 T F
SR 4 T A o S 3R S T % 150 mm T SR H S N B A T
2

Reor aferanT—
JIOB..... e
——— . = it N W N
SN | Weme | meae [w N W (Imm)| WA v
~ 19
L, _ 1.75 > 17
2 275 12 14
u. ...................... u-qm oc —q
4. | 5 175 13 16
s, | e B 275 11 15
6 | e w..\m . 10 17
7| e u .......... _.qm 13 15
g, 275 10 a
4 .d 09 r\\\\
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it e e et
TOTAT (Calculation)—
S @ W WhEY & A WA/ W& N §H F 0H—
I de 1 ¥ A, TEWE = 1.75 em (o)

e N T A =15

%uﬁﬁo&.a«mﬂawuaw@u&aﬁwﬁ
N.=Q75N =Q75x15= 11.25

i AT (overburden) pressure % 7% WHET y= 2.14 t/m’ at 1L.7S m TR W w9t afus

TaTd (effective overburden pressure)
¢’= yh= 2.14x1.75= 357V/m?

35 _3725
3.57+17

N2=NIx32 3 aN)=11.25%
a'+7

2Nl =2x11.25= 22.50
N2=2250=23

W WAl Aea SUIEA (submergence correction)
Ni= _u+w.2m ~15)= a+m_ (23-15)

N3=15+4=19
BHNo-1. & a3 @¥ifaa ‘N’ 5[, 1.75 Hlo T&UE W 79l 6! &4 N, =19

Wraenat (Precautions)—
1. S5 | §d 91 2 F1 o= a0F § [E w1 o 9ed)
2. ¥41E | HER Yoid: Seatet & oA anted
3. Wiaed #1 GeR | fiaTe % 9 sfaea 919 19U ™R W W@ F9R-9 vhed 71 @8
T F1 U9l F 9 T
4. Jah F1 A1 T | T (levelled) FF TATNA § = WA qF wfaer ¥ whaw fHa
T TF
vhfas gv (Viva Questions)
1 ‘N IR FE?
2. W & e § = wma a2
3 uﬂwﬁ&?m&m-ﬁuﬁanﬂmmﬂ_ﬂﬂww
4. WITE AT Th4v A fam FER 91 vy wa fe o 87
5. 9R &9 9 | 771 99z @)

aﬂsﬁﬁ ,
. 255
TN ¥ 1

bject)—
awﬁ»% .wmz efe T wiaeel s &wTm
R (Undisturbed)—3fed sra he—

ﬂmﬂﬂﬂnﬂ.ﬁﬂ (Apparatus used)
mmmqﬂ._umm&wd (For block sample)
() T 1 T TR Hfed (SR 30 cmx 30 cmx 30 cm)
(i) &= (Trowel)
(iid) mﬁﬂ (Dibber)
(iv) wEgl (Spade)
W) T = A9 (Sealing wax)
%ﬁd@ﬂ@d (For tube sampler)
(i) waieh <R aredt Sfaeet Al (Thin walled sampling tube)
(i fg@t s
(il)) F
(i)
(v) wfoey femer (Sample extractor)
(vi) Ffem Fm1
(vii) 3™ 7= (Driving arrangement)
frgrr (Theory)—
TR Tee # iege Wey T whey € R e feen § fad % e W e
S Y W S e g $) A oR W STafterd FRON § YR 4 (disturb) T
o 2 ,
TR R, sy Tred e T W e 3 e Sed # e i 2
e & sftraet ww w0 feaf B Seyer 4 STUR W FW
2 2
&uwmaa_}.u bu.hwqb_. x_oo

1
Dwnn.ﬂﬂmm@u:i_m:Wmﬂmdeﬂmﬂﬂa
Dy = Weel % ®fen fat &1 =S A

i T s o i g 4, 3
B E%E E_m::cu:o& & TG Qﬂ.%m_ w_m.mmﬂ RLERECEL

ﬁ?ﬂdﬂﬂ%ﬁ_ | .

5 ST 10% & F9 8 A R I
s dm, i 94 F 5




o el 1 arfas AR

. sfiee 1 ardE® TR
37a: Wit A (Recovery ratio) Lr = Zeooi ot St walls

ﬁ&ﬂiw%ﬁﬁﬁu.%ﬂﬂﬁw_

fafer (Procedure)—-

" (A) 9% SR 29 (For block sample)
Aﬂmvﬁ%ﬁﬁ%ﬁaﬁ@m&wiwﬂﬂaw w
(ii) T F TAE W @ A G F FH-H mﬁmﬂamﬂ .
amﬁi%ﬂw&ﬁaﬁ&.ﬂmﬂﬁﬂaug&mwﬁg&&ﬂw&i@mﬂﬁﬂmﬂ
|t s f fas o gwta 01?1 ‘
(iv) T2 T @ T F e T A TR B AN Y e A

g e qirEeT Tgel
T 5 I F A
4 \\\\\\\M 0 n_m ﬂm_
777777777 17

1 (Wax)] | %\\ kY
N
fo 1L1—ate g
Drill rod
TT7ITITIT “TRRRTRERR
<+—Casing
Coupling
Vent
X Samp!
N v
. fo 12—z AT (Tube Sampling)
Aferat gfegyi gg—
T#UT (Observation)—
YA WG A A
aATF A ...
@it d@emn ...
T T .........

e aifht ﬁ#ﬂg

4

ﬂ.u.._._._._ﬂﬂ.. ATaT
&J=T UfQ T S (Extraction of disturb ,saanT.
wgad JUehIUT (Apparatus used)—
(i) T e s dfea wiem
(ii) =R 8% (extension rod)
(iii) =1
fagT= (Theory)—
ﬁnﬂm&?ﬂiﬁ%@wﬁﬂﬂﬂawl .
(i) 0T IR favergo (Grain size analysis)
(i) Srere fufo
(iii) FIH o1, wmlﬁ%_.mﬁmmdﬁu%a e
(iv) e Them ¥
fata—
T A (S gew 10) F i
wraartrar (Precautions)— !
T AR (W e 10) i
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HiRa® WeH (Viva-Questions)

1. &5 3TN &= TR F1 TR Fifwa
2. TR qheror & A Far, forad svsa wiaed 9 sravawa v R



T A YA @ e
258 R e :

g I 12

I294 (Object)—

7 TGO THET HT W29l (Demonstration 0

fagt= (Theory)—

7 TR AT Td T S e T
o feamall § 9N e 21 €1 §) € 97 (vane) HET I
et & T e 3 ol e T ¥ R 3 g ¥ T A
“Na‘ﬁ%ﬁﬁﬁﬂmﬁ%%mwwmﬁmhﬁﬁwqéaﬁwﬁm
forn T & < P e R W A 2 —

f vane shear test)

e 31 8 sv § o9 & fea fR W weR
%|3w%a’fﬁ3ﬁrasqaw@gtrﬁ%aﬂzw
ﬁaﬂ’fﬁqﬁaﬂﬁﬁamm
ol o/ 1 T

2

SETETET & D= 1.25 cm T H = 1.9 cm T SEEH wiwE €l '

S SR e 1 o e 7 ¥ oo 7.12 H Wei R S I 1 SHe O |

7,07 d W T = R s wmed 1 9o E g el

‘ 99 gEqUl g Qﬁmmaﬁﬁmh(demonstration)é%lQqﬁmﬁﬁﬁﬁmwam

T— - | .
1. 37 sroeTn Tmed T @ Toeha wheh @ o R S Hewdar 1 39 92 TR % 9F oY

2. F weell § 9ug %y om0

3. T T e g (soft) FeoTeh RIS /Y 36 21 IR T STH TR el 1 e 39 IS

7 o =1 e '
4. 7 71 ¥ S, UL, figh anfe it g3 ¥ 1 wRomw v sveriq w1 o B 2
5. T9 YRV EW Fid aHeA FeAler frwn ¥ 9 o 3



