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- Syllabus

Name of the subject T| P C

GEOTECHNICAL ENGINEERING

AIMS

To enable to understand of the origin, composition, classification and properties of soil.

To assist in understanding the plasticity characteristics and hydraulic properties of soil.

To assist in understanding the consolidation characteristics of soil,

To assist in understanding the lateral earth pressure of soil.

To provide understanding of the site investigation and method of sample collection.

To provide basic field skill for collection of soil sample. '

To provide basic laboratory skill required to determine soil properties and to perform the
relevant calculations.

SHORT DESCRIPTION
AIntroduction to geotechnic ; Preliminary definition and simple tests; Particle size of soil; Plasticity

characteristic of soil; Hydraulic properties of soil; Consolidation characteristics of soil;
| Subsurface investigation; Lateral earth pressure; Bearing capacity of soil.

{DETAIL DESCRIPTION

Theory :

INTRODUCTION TO GEOTECHNIC

Understand the basic concept of geotechnic.

1.1 Define rock, soil and soil engineering.

1.2 Describe origin and formation of soil.

1.3 Describe historical origin and formation of soil of Bangladesh.

1.4 Explain limitation of soil engineering.

1.5 Mention the soil classification syétem.

1.6 State textural, AASHQ and unified ASTM system.

1.7 State field identification test such as; dilatancy, toughness, dry strength test.
1.8 List general properties of soil. :
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PRELIMINARY DEFINITION AND SIMPLE TESTS

Understand preliminary definitions and simple test soil.

2.1 Define the following terms: void ratio, porosity, degree of saturation, percentage of air
voids, air content, water content, bulk unit wt, dry unit wt, saturated unit wt, submerged
unit wt, unit wt. of solids, specific gravity of solids, density index.

2.2 Explain three-phase diagram in terms of void ratio.

2.3 Explain three-phase diagram in terms of porosity.

2.4 Solve problems on soil properties. : :

2.5 Explain oven drying method of water content determination.

2.6 Explain specific gravity determination by pycnometer method.

PARTICLE SIZE OF SOIL

Understand the particle size of soil.

3.1 Define index properties of soil.

3.2 State mechanical analysis of soil.

3.3 Describe sieve analysis.

3.4 Mention and derive stokes law.

3.5 Describe particles size analysis by hydrometer.

PLASTICITY CHARACTERISTICS OF SOIL

Understand the plasticity characteristics of soil.

4.1 Define: plasticity of soil, Atterberg limit, liquid limit, plastic limit, shrinkage limit,
plasticity index, liquidity index, consistency index, flow index and toughness index.

4.2 State the method of measurement of consistency. '

4.3 Define the terms: sensitivity and thixotropy.

4.4 List the uses of consistency (Atterberg) limits.

HYDRAULIC PROPERTIES OF SOIL

Understand the hydraulic properties of soil.

5.1 Define the following: Permeability of soil, hydraulic head, piezometric head, position
head and Darcy's law. ’

5.2 State the meaning of constant head and variable head permeability test for
determination of co-efficient of permeability.

5.3 Describe the pumping out tests for determination of coefficient of permeability.

5.4 Compute effective pressure and pore water pressure.

5.5 List the factors affecting permeability of soil,

5.6 Define seepage pressure, seepage velocity, equipotential line and flow net.

CONSOLIDATION CHARACTERISTICS OF SOIL

Understand the consolidation characteristics of soil, '
6.1 Define consolidation and initial, primary ahd secondary consolidation.
6.2 State behavior of saturated soil under pressure. :

6.3 Draw consolidation characteristics of preloaded deposits.

6.4 Identify triaxial compression test apparatus.

6.5 Interpret the results of triaxial tests.

6.6 Explain unconfined and confined compression test.

. 6.7 Differentiate between consolidation and compaction.

6.8 State standard proctor test of compaction and standard proctor moisture density curve
for material.

(,-—‘—.v‘-ﬁ_"w"‘r‘v.‘-\—v—.‘-

—

_—

T A e e e 4




SUBSURFACE INVESTIGATION

Understand the purpose of subsurface investigation.

7.1 State the meaning of subsurface investigation of soil.

7.2 Mention the stages in subsurface explorations.

7.3 Mention the purposes of subsurface investigation of soil.

7.4 Compute the depth and lateral extent of explorations.

7.5 Describe the open excavation methods of explorations.

7.6 Describe auger boring, wash boring, rotary drilling, percussion drilling and core boring.

7.7 Identify various types of soil samples.

7.8 Identify split barrel sampler, spring core catches, scraper bucket and piston sampler for
collecting samples.

79 Describe the method of standard penetration test.

7.10 State the procedure of writing subsoil investigation report.

LATERAL EARTH PRESSURE _

Understand the aspect of lateral earth pressure.
8.1 State the meaning of at-rest pressure, active earth pressure and passive earth pressure.
. 8.2 explain active and passive earth pressure of Rankine's theory with non-surcharge.

8.3 State the formula of active earth pressure of Rankine's theory with surcharge.

84 State the fundamental assumptions of Coulomb's wedge theory.

8.5 State the formula of active earth pressure of Coulomb's theory with surcharge. .

BEARING CAPACITY OF SOIL :

Understand the bearing capacity of soil.

9.1 Define bearing capacity of soil. -,

9.2 Correlate between peneiration resistance and unconfined compressive strength for
cohesive soil.

9.3 Cormelate between penetration resistance and angle of shearing resistance for cohesion
less soil.

9.4 Explain the bearing capacity from Standard Penetration Test (SPT).

9.5 List the causes of foundation settiement.

Practical :
Determine the water content of soil by oven drying method.
Determine the specific gravity of soil by pycnometer method.
Determine the particle size of soil by sieve analysis.
Determine the particle size of soil by hydrometer analysis.
Determine the liquid limit of soil by casagrand’s apparatus.
Determine the plastic timit of soil. '
Determine the co-cfficient of permeability of soil by constant head test.
Collect the sample of soil by wash boring method.
Determine the bearing capacity of soil from Standard Penetration Test (SPT).
. Determine the amount of compaction and the water content by standard proctor test.
" Determine the shear characteristics of soil by unconfined compression test.
. Perform the consolidation test.
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(Basic Concept of Geotechnic)
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HﬁHWSoliummmiiﬂ‘qﬁﬂm@Rﬂﬁil'Solium'ﬂm,ﬂmﬁmﬂlml’[@ﬁm
Ba, BeIrs, s R AgEY oS e =% wgre e wn vt Wi R w@ | g Ry e
v el &y fogenr ot e =@ A - gro IRW g @ sl e
ST @ e Lo BTN o7 SRARFCE JRER (Soil) I AT TR | TRNTE I GEGRT ST
& SRANT PEIR W 7 | A 7 FAPe ST it T ST Fom | SR gy 3w SR
(TS FF (Bed rock) AR ISR TR AT QeTAR FRANG W @B 7 (Mentle rock) T @IS I |
& (TR IFE TS TR epFrieTa e TR Jfe®t (Top Soih) A ARfSw |

RATEERNG Srer hemrs cwoaa T ol I et ayfefm fie zre <fm 1 e ¢ ofRm Pm
i WS (YRR ¢ WO (Uncemented) TTBR 1o SIERAT Qraw TR FEHT (Soil) I At
I | TS @TSR, A, A @ FA AITS AR | 93 IR WP S (3o GLAL) W TR EreE
TS TS A | erwr o e #iez 1 fem B SR oo aste R (disinegrate) 26U
T (7 (S b BAME e T, SRR R (Soil) | GGTAITS 28R WY AR YW AT oA |
Q‘[Cé Ty fegwe voomn (Geologic Cycle) e Wﬁ'iﬁlﬂl'l 3 SERRE AS[, TSI YERRS, o, Tere
TenfR e « dwe fimm v gReR Sl w5 | e e $re w3y A 1 T Sow
e o :
R R et e pE Y SRR Al oot s 3 e ock) A ARES T

asTeC faftey F2r o fEfee, sonfer 4t a3 @7 W T 1 R @ fiR Tog At SRt @3 ity

T ¢ Wi Ronfere fet o R Tog R B w0 1w it awrm (@a s 3.0) g e
A ey eghent @ TR e Afier R R A e e s

. /2 f SN //}{\_\3\? . !
it s + Bofam yfet I_
o 7T T

N

NI, ?\\\\\\\\\\

T—_—

: _ i R

43—



3 - e Hafmii _
mm,m,smmwmﬁwwmmﬁm@w@ﬁmmw
w1 am, o7 AE 3fee <R (Soil Engineering) 71 fevathefare Yufmfa (Geotechnical Engineering)
AT AGS | S, 3 BRI TS (Teczaghi-1948) Wi 1 apmifie eferrm faonfers ] wefifEre -t
o AR PRTHIPTHE WY (Unconsolated) '§ SRMIGI% (Uncemented) JEFM =& 49 I I B0
STFFTS T R o ERTERE-u RRFTRR (Laws) STRITCE e (I (Soil Mechanics) 1 & |
ﬁeﬁwmﬁuﬁamqﬁMWamawwﬁaﬁwﬁmqﬁmmmmw
—roen ot @SOS ST T 2 | A 16w S AR O A (R TS s (3t g |
mﬁmm@mmmmumﬁﬁm,f@ﬁ,mﬁmmﬁm,mﬁam_w
fomizs 6 Ffiet w7 AfRFRES
@ R ey R WGl (Scope of Soil Engineering) 8 i
e efRmm cwa 3 TheTt $3¥ Rege | ofF TR ST TS Ty YT T HEEONT
ﬁﬁa«maﬂmﬁﬁﬂﬁmﬁaﬁf@amm'amq,ﬁﬁmesﬂﬁwmeﬁmw
| St Wi iRl o IR TS T | W @ R SR TR S O e e w6
wwlmﬁmamamwwmaﬁWWﬂNWWWtﬂs
(¥) fofk Rwidw ¢ fufiw 1+ @ oW BT weN weet 8 EwEhem ffie SHEEREE (Civil
Engineering Stucture)-2rzs, w, 763, Birw, 4w, TR Forf gopd A weree toft TS W Ok
e E W SR T, Arew R W, Sren @R g, o wews dwel, e -iNe 2o,
wwmwﬁﬁwﬁmmﬁwmmnwmﬁﬁmm@a%,m@a
%ﬁ,mwﬁm%@,mﬁ%mﬁ)mﬁam,qﬁwmﬁawﬁ,mwm,m
ALHIEA e'?rwmemwt(swelling)mmﬁ%ﬁ@mu|w%%%ewm'm
mmmww|wmmmmmﬁwmmwwmw
mmlmﬁﬁManmﬁmmﬁﬁ%mmww,wﬂﬂ@%%mm.
=7 ) s 18R ¢ s Rfm fiw o (a2 0.3%) 8

T

72—

Vo Tl T
\/

-
-
..".o.'o.'.'o" ’
e fialuennt K/
] et s oW e /7 /7 Vi AN

/7
iz fef 8 (=nm) ol
' By (®




Rretbafaren aiifie wren P
(%) 78! TR Tl Rl 1 AT ST R TS TR, T AN e SN | Bew cwond
TR B qor fefgee Tt Sea T R #E | (reeeby Y ¢ ST el o=
s Rfyewr mta wfifie e T wr o | wWfiw T sl U8 TIWW T o
s e cofbw et (Fatique failure) oMW1 TS o1t | oufey g «ifsm wmgeaR o= WER R (Frost
action) WIS ST TN AT G & Fwe1e Brficea wey Berearh s Frdism, w1 wfbn B WS corecacs
*11f=ie fFIRAES (pumping action) Tt Bewee e T Bxwce P R e awet s 7W
TR e LgER AW (ST ¢ WA (T W G o I G B 8 5.3 (W)~
TR CorETarta RS e T g
TR AR T

AR-GUE
52 1 3.2 (%) oTerTha ffeme
() R oTon FowiRa 3 gy, FHorea Siwe, Grel, FRT Benifi— et ¢ fifity ame Betag WA
9 ¢ T TYS 1Rt =& e g TR de T e wEeR Tw ) e enfefanr wete S
e st wte R qeo R s fafiet e agfstm @t o s | a3 .30 gy
TR fBw et T g '

.
»
o+ .
"". .
‘. . .
.- ....
' -
» .=
-
.y ..::
. ...:._
=
. ey ¥ . e ot
tm



38 faratbsfazm Hafmtn

(W) o st e 3 Wb T T Y e M1 e Wb g Aige FER I ok e
I (W A 'Y A | TR eI AT TR a4 Ay IR W e i s o «ofb e
Tfo7 *rfster @ W e faEm oo Tfet ayffRent e w 3 1 o1} o7 w8 B onikn RrenkeR an
I WEIHF | 4T 5 3 3.2 (9)-C 57 (rum @ A NROR W (i o 3

=i

¥ AT o ~ew
65 13.2(%)

(i)mmemmm:mmmquqﬁwmwmm & T owi MaiFé
sfie I B wwE W s fre s wn g wibz wdwans fofs wOw | arwon wiba fum (Shean)
R & aw O3 A T S G T e T sade v wowe TN, wEhe el g ift
YA CWGR GO WAt @ e et feena e on ) v wwem v onfa gt e aiftn «fs g o
iR fewdaeim wfbre ofa gt a2 Wi f2 31 o1 fiee v s oo it S I am fa g
ST FOTHTR WA AN GFHRE R FEr IS T o M e fwden facasam ST T ) rdR <
FITR ST TG 4R MG A 3 T am A7 S1een T o iy wiSHTS owa fe |1 a iR} etk g
¢ Tt wpfe we awin o G 1% TRy IS TR B 71 Tenf wew e e ayfefonm or frda
e T | fAese fiza it =26 ¢ e v Wk s e s (B 1 ).29)

. B sa(e)



feratbalnaa Qi wmet "
ﬁ)ﬂﬁlﬁ!ﬁﬂlﬂsmﬁﬂmﬁmeﬁwﬁmmqﬁwaﬁﬁmﬁmﬁﬁﬁmmwlm
are eyma g fafremadt Rene e o 1 e A Y O O WEeR RS T @ 92 B
i, vy, Farel N6, W oy, P Wy, TR wien Rewd, FEles € I
tafely, Pre e Zonifoh oo TS g1 1 dinew Soraeh wft s wwn Tt e wwee ww ) iy wgm
TR AT TR O] ST C90n HE orfaa wifm wice T ) e o fdre, b of paee
T, fefem W (R Mo e, @ WS YR awtel TN wem wew T SR et
Wﬂﬂamwmmmummmnwmmﬁmwmlmmm
TR R (T & ¢ (5 8 0.35)

6@ 2 3.3(5) W7 dny
(%) Rty s 1foet agfefan ot warms R sTeoR Tnem w1 o R gfeem o iR e, ofy
1, WfS2 ACTIEA ' HE I (Swelling) T s ST wrfedt gt T = | of (oS, Bififam,
correre FenfR een e A TR SR e Frdise e e tafvity R R i R e
i T TR )

3.2 Ytz Beetfd © %% (Origin and Formation of Soil) §

fommz Bom mmﬁmﬂ(disinmgatiommmﬁ?ﬁm (decomposition) WTH fiter) T
wfox Teaifs WG | Fefam R v o TgmeTR A e fim o Rere @ RS T R 3w R
TR | 2] RS TER (Geologic Cycle) af¥fiwe frmm wm gfeem Beatfe v ) =wete zent, wwa zem,
RS Taw, TWWIW T o sreR weES | R fer ey R e « IEmRe e woae ¢
fos fafes xy ) 1f3, qe o S AOTE W AR e el YRS T aOE Y e @«
TSR ¥ P =S SHERIES! o o0 3 i35 TR QST Y TR | G B0 G
fimm @2 [ 503 St O YUY FAETE Slan AT T 1 4TI AREA SIS I BACS oI | WA (T
oz @ wnens T gfRer Pefe Wi U B afewt @ fitm @ (Parent rock) BTE SN =, TR @
IS AT TR (Sedimentary soil) I AT YGS (Residual soil) 21 T | 7w Te 1f5 @@ MogTE
(A, wﬁi‘wﬁ)wmﬁﬁmmwmaﬁnw W@qﬁmmm(ﬁansmnedsml)
T W |



o faretbafaaen Mafomfar
wTE R (Won YIS T Bonmm e AR e A a2 FEINen fsa e efvarcs yerers
A -Fmfes T ax TF 3fem sur S we fr oty dtmee AR (gfeem) e @ T
aTAfSR 11 Fe SRR (Parent rocks) ¥ € SRR MM (TRR FW PN AW AW A A WS {iEw
T 4G IO [WBTan T ANEE 40 |
TINRS IEeR awy Y, T R A APl § WA WANE ¢ Afws weuR wAeE 3o
e ok = onfaiEe psfie giEwe Ama 3@ (Alluvial soil) 3 G 8 (Marine soil) ¥
"I %1 (Lacustrine soil) 0 T ( 1fre gera 7 e fye yemsfre sfewme anfinm fGes =1 fgwb
(Glacial drift or drift) 7TCq SRS 201 T AT +HeF <o 3 Ay IFER 7EF PN Aq@TS oww | A, A S
vl fifee M [EAMRS T YR TNW APWG (Acoline) B TR Mt werEhe e
'{ﬁ@ﬁ!’ﬁﬂ"{ﬁﬂ(cmluvial soil)Wﬂlmwmmmmmm(Orgnma soil) tsfa
T, WIS Feem 90w Frg WiKS T 90 IR ABAIGA AT TG TR I |
Beirrg wiomsrE «ft SR @ @, @ s 1 At e e yfew vfe < fem wfys
wreefrn @ e fame fow ©te dfm o e e @t ofmm offe gfew e
oI TN e Rym o erdh e oftwinet eded? PR edterm Stta A 9w
W(COMQainﬁmi])mﬂﬁ,mwmmmmﬂl
31 W% (Abrasion) ¢ 1, wEw, A, Iy Renfy efefrars B ogew B fion gafee zewm o=
IS T T wHS e gfewm 1w I
2 Wﬁmqﬁ {Change of temperature) $ i T ¢ smnda sy ffe gz gorma wFw
g WS o o | 7o oRsR v 6 P ety frm Bemieren fog fon s epnfEs <
Hegioe wru fen Wfers [Aefes Tu a3 Beoig Fm e TS w57 203
9| MG fAFF (Roots of plants) 3 FHeTsTas bt MERE BFIA weTod Py Ifeete Teur v
for wta afefams 5191 oTg gk frtee frmfere 2@ i 1w 33
81 T fFM (Action of ice) $ FooRETER Tw fRgeITY a1 o3 BT M1 ATECAR 13 WA = AR T
“Af#S T ST % R a B 9% v e IR v wm 9B w1 P 2 T A R
mufre fRfudnme fm 3w sRefemm genr MR dfw Paern srmif Rfdam mgm TG B
sffae Tu W MR I | @ ST YEIE wetest 3w Fem T fon T | ABAG 1 WS AR AER
ffurroem wam e T we g @ Wi FfEEE TATS! (Plasticity) AT o1 T | afeTs wwwse
Frvrarca o smmfie afFmen @ 3w 189 157 3@ < |
51 RGNS (Hydration) 3 PR Seimemar Fra «fm #fictets oo wex e @ 8 =@
T TASTR AR Wb o Ry 7o G wam o T am qfEw vom @)
3| WATER (Oxidation) 3 o f&fss wfaw wam 7w I e fafmmm i Q98 oo g fafeR
forem oo Tfemt 13w 3R |
9| FEEHA (Carbonation) 3 TS 4 SIR-wAWRE 1 A fifre gou #1de st ey 3
a3 fmm o armfre Rferms g wmeas 3w 1w 907 I
8 TRTHMIBERY (Hydrolysis) § @ &P *1F OH © H® WA #fES o0 um H we e aes
TR BT, i, i Bt e Afegie wu T S et 1w 3 |
¢ H¥ (Solution) 3 P @ @ Betrim e GG T aw AT TR S IR e
TR IR G w1 T |



feretafte cifre qien L}

3.0 MR §-Beotf ¢ 3T ¥R (Historical origin and formation of soil of Bangladesh) $
e el a3l wEren qeen AW | an Borw frrw L, I, T, gmegm, Srowen, wdEh @i
wﬁ?mm-.m:mgﬁ%wmwﬁmﬁmmm|wthﬂﬁaawmwmﬁeﬁmm

TE o i AT aenepir wfeqmy Afee T |« (e Bu- o @ Ao s ame adte e
HRY QATIIR O HE TG AES orem «ifds |

foi 2 3.0 MeTHT= P-Beot @ w1i=



w fastbalrarm tafmfie

amﬁhﬂemmmmﬁmamm@w@emwwﬁw
2y o= B wm 3 cors oA | - 3 ) Srferfa e ofde e 2 | MATHEm I v Gy
O © | AR e g |

3 | SR o w3 nyeTE o Srefnify o Ram orfe SRie werr vm SRR i re e
WITMIGEAZ &R ¢ AT Jgas TRl el I, sdamw, fAaeed, oimdl aneR, fime v Anf
AMTEIOTTR Y TW 1 PN WPIR @ TWFEN (2 I GAFE ARG ANY qervm fim o T |« Hem
W uwr el @ wibys e e urim wie P M aw Meon afes aemr  T@n
TG anreE Be FAM TR GO WS W Ay Wi St T A Y5 Taen R 4 e @
N E T e, C T 8 TR e iy

2 | FRTBIRR W Y3 GIMPPTR § SR W T @, MACHEE R (0 WA 3¢,000 TR IWM o
1) w3 wenm Afare TR R wr vl SE-afeaie Afem TEeEE, sgenmr TR s
STt g w Faer wmat uz Syl e x| » seretm W vm ¢ PR g e AERY, A TN |

© | MM A AP § NOTETR SR AR TR @ ST e MRS *roem A
a7 e (%) FR T (S, e, i, R, @ ¢ dirte e foy W) | (1) P
wadiieF (Frond, TAmme o Tve oeR St az fSrimRva ¢ st e o firer sy | ()
Ty st (35a AR TR AR, TR (o fag et e sife e wifite oo nifée) |
(%) s, TR, VAT 1S SRl («ft Mmenreet I o1 A R v, Ffml, AR, rEm, A,
el ey faen @3 EER 9mie) | (3) I8 S e (v afow e e 3, e,
i, Ao, R e A S GR TENE, AIE 6 ¢ UiEl SR I oved) | (5) bR
Sorphtte Tl (o R Tre Fwame Al of o) )

3.8 Y1 & gfRwrz RTINS (Limitations of Soil Engineering) 8

Horm «3fS ¢ wm T 7T | AR I I o fafey W e SR Tk w=s
1 o A ceuat 3t S SRy AdEEte A W T | PrS W AeTeR Bew fufy R
wliavternn afeh), JER 4FT AW MY WEF (WAR WOTIR W omemt 7w A =S REbadl Ty
Ifewtn 7w edra weae q3T W TW W | FTAR TR agftamm 2l moned feen et ae (o
et agfsfmrs qavfi e st o ) 3 afsfamm seeeerm Amaee! S o1% TR N
TE# TS TR IR FrawEracen “wr I w7 | G aa avw Saresern oo g g

s v, fawres g @ s ARenffs sgn B ot wififae osag ¢ s sraeney oy w @

1R Ie# MW TOTR Q6T TN RTIEAT HATE A )

3t yfearm fya e figlen oo figfeysrre vy Frfe W ok 1foar ovm « vy TR oM. fim

o | ETETS YO Y& THTE e w SRya ofedE Tt eemen, o, 22t Renfirs ofiadq

et 0 A O3 aTedn T ¢ Sfwe) Sfen STgm W ety IRER T W A

8 TR SRRy WY T wER o e WP I T IS W e e i

wwy gfewt SR A3 sy W Soea |

¢ Y R ogfeead, AW WS O edterd s avda I 1 wTd ffey Adwr wAEm

AT AN AN Faczre 3 fre T |



foretsefeaa citfrs graen by
oy mwwmemﬂﬁmmmmﬁa@,mmmwmqmmm
TrTErTR B9 el g A

a1 qeem FwRnE ffrremm yfewm wwwe e Wt fewit vfiads e 30 TS R | @ B
FE SH G wetter AT AT qre o | awr ffe w0 SR e AR 2T o |
b qEE fomde [#Rw (mfe), wm (o) o wlw (Irem) cwiedR) s e @ SR

TNEE T Tome 07 WEAITS ARRER i Wb
31 YR a7 93 A TR ANOWT A TLARTSN Y ARG IS R @ AT T
RIS e M 97 wiffEe weATRe AR oW
50|WW&WMW|WMWWWWWWWW|

>.¢ YRFR Bt *1%fE (Soil Classification System) §

T av @ A W g erenenf g wafifs rge @ PR TwW WEA @ W A1 O 97 eRfEm
Fe AEET W1 T Yw eyfSRmm e Wiy e A cifigs v asens Rty e
ﬁwmlmmqﬁmﬁmmﬁwmqﬁmﬁﬁa@mﬁwmmwm
fRfrerT Taf | ey AT o @ BTy YwT Wt Qpba S | B qfews e sea S
Rfe #t fifeg e oIt o wam Ao ww 1 TeXeNE YR A wER 5w R e W s
o s |

o s Revomr ofe me cd IReR Effmm s e cfften el fesGafanm
Faframem w9 438 Sawd @

(¥ yeFns Afire M Retet o 2 ;

(4) Towrei e Affi STl At wofa o fofs wea R v

(") cffstra e w3 @ SEw @Y e T =) .

w1 ersfere fafly caffaar % Betrars framorm B+te efdfde | grram faetehmym Bafm fofe
mﬁa@mﬁwmwwa&mﬁm-ﬁﬁmmafﬁwwdmmmwﬁwmwlmﬁeﬁ
o ofRATET e 3ta pE ofefn wECS o aax oft 7o o e gReR Seraifiter T A
WMEWWWIWWM(IM& pmmrlies)@ﬂﬁﬁm(mmwﬁ
m)mmwwlwﬁmmmmﬁmwmamqﬁwme
WET! ST TN wm T Ieh ofifem aafs fnelefiem Hutwret fRt Bl e
wmﬂmm.mmWWGMWmmwmmmﬁWWﬂm
MM

v U RS o SRR FOB (Unified soil Classification) (31 Yo s sw affres |
ﬁmmmmﬁveﬁﬁmtﬁﬁmw@mm,@wmwﬁawmﬁﬁam
Afream {Well graded sand) ‘TfﬁU, *hfaremy (Perviouis),ﬁmm AT (Low compressibility) e (o il
P & (high shear strength) ™17 | TReem offifFrRm T T 7% of v Mere? Sowae weni
A= Fge ™

SR TR A B @, AfEIn effeen maw e wmen otem T A1 am g TR
mmmmm.wmm.mwmmmm
WWWWWWM(UMMWM soil) fAfey wow "Tﬁ'ﬂ(tcsl)ﬁ"’nﬂ TACS T
IR &MY TrTETTE ffers e fowda @ T



0 faabafammm Hufnnfae

Hiea ¥ TN o TR GeTiS AR witer @R Wil w1 YRRw T AR (3F)
CIPTFR (rounded) (¥) BoCTPT®M (Subrounded) (1) FFMFRE (Angular) @ (¥) Bo4-(PMIBR (Subangular)
w1l o 4w | @ T e oqufa oy fog wigfEw T e coult worm SEGRe e o
ﬂml'qﬁﬂﬁWTWM'C"IT'!'I(Coarsegrained)G’I‘H(ﬁnegraind)mmmmmlmwmw
fmirie qa® 77N ATE A | ANATE TN OO NEFW MR FoAG IR TIW W A | IR YfoFw orffeeme
@GS e TS T T | R aue au s e Resm g afifrem Sex s s

> | JRRFTR T S Bl ww R & o el s TR o s s, A, <@
< M o SRS e AT I AR | ArFfeTena e anrs swiba 10 4 A g wfvw W T
Af5e | GUwGD AR W B Rft W mMBTE g M I (AT AR | AW (I) YNAI-HRER (Coarse
grained soil) 9 (¥) AR “[ﬁ!’ﬂ (Fine grained soil) |

(%) WM YR 3 SIS @ AW (O Y Q] @ FHTODT W (ST (T TR | @ FHA FIR TN
e R orE A IEw T T AF | @ @R YEI ¢o% (9UT) 97 EF WA AME AR &
HAIGTT S (STde AT I AN | TS ¢ ARMEAR SRR TR 8.q9¢ fifefibR mwe 7% am 8.9e
ﬁﬁﬁﬁlm@mﬁﬂﬂﬁmWWWI?ﬁﬂmﬁ?ﬂmmm,ﬂﬂ—(i)mwomsesam)
WA .00 FPROR e 8.a¢ WEfr i) Tg0 AWM Medium sand) TR o0.83¢ FUfHfilR TS 2.00
RAWRBR a= (iii) 7™ I (Fine sand) WP 0.09¢ RRAfGR e o.83¢ RAWABR | wrim Jfeam Rfey
YA AR A (gradation) SEH AT BRSNS A T, M- () T WS TH AP AR TEH
ST SR 5T FfAS (Well graded) BF, (ii) 4FR PR W 1f5S TWEH AT (Uniform graded)
TR, (iii) 9FR TITER T 8 GFR IR AR Fuen 1S Riteme T (gap graded) 9% ¢
(iv) e AR 3faw Wi i8S SR (poorly graded) YEF |

() TP YR ¢ SRR R oAt ¢ IR e S ) UL qo% (ewT) S W AR ¢ I
N ATE | GGTR WFE 0.09¢ fifA fiilbm wrerm g vz wemn i et et am A

Aferzen fom waTam, - (i) T AP, SBR 0.03 WS o.04¢ fufefibr (i) wym 7, Sr@R 0.000 TS
o0.00% fUMfitR A (iii) W “M, PR c.002 ARG WS @B |

ST YaTa O WS A TSN AT AW 6 I FN LIS AN | BT W wAftrwem sifds pewrn
&M TARG (Plasticity) @ & &RTS! (Cohesion) TN AR AIFTS R A G APTS Al | AW
AATSIGT T WE I (TP (TR SR 3T GFET (Rock flour) T TF 4R TSGR AF et 7794
(flake shaped) T AW A (Plastic silt) TN A oF | MES wfvem Wt 74 w el o Teem=
FM (Clay) To1 T AT | IR ARG QUK (i) TATST (ii) TS LATS] @ (jii) SHF (AT WA | CVFHILG
(Smectite), TR (Oillite) © F16RES (Kaolinite) « fo=fb Breraramy «fFmr zmt

mmmqﬁwmmﬁw&&mmlmeﬁqﬁmmﬁm(organicson)m
™ | TS e smrd TAfEfS 92 (S odierd ATy 2S1T (TP ATE | MYRATE ARITES! @ AN @A
e e X M TAfEfe Wl qeRm M @R 9 TN M AR 0w [EIW WA mnda Ty
fofirerard et @ | 7 JRwm e e TS el gy =S s ok @ v e s
A LR (W T AU AR (A AT R e ) | AraeTs JEF () o A (i) 2o I Giii) D
(peat}'ﬂm(Muck)mmlmmmwmm@mmmm@mﬁm
I | AT Cwra orTeds BoAffs e Fm a3 TR Ay (PR e o e 3w AT N IR TEe ww
wAT FAS AGAS! I | '



faatbeiter cliffrs wizet . R
) YRR o AR SR BRI R (Classifeation by Structure) 3 eRfi@eE IR
AR WA BT Rfew gfew A w1 are 3w @i w8 (Primary Structure) T TW 1 A ST

Ffewm s 3w AT e T ST oy W iz TR TR GRG0 T @ oS | JRATE 9%l
weATE TE oW (Secondary structure) I T | ' )

enfir sy yfezns i S o o

(¥) 9% AR 167 (Single grained structure)

(%) GIST®R 167 (Honey comb structure)

(") % @B &N (Flokulated structure)

(‘l)ﬁqﬁsﬁﬁﬂ (Dispersed structure)

(®) fil!!'fﬁ (Mixed structure) .

4% TR 150 O ARTS SRR W AN GqX PG (P T LS AT
e SRS A 71w e eensE Rfvw awe wRRR giew wow w1 @ s gieER wow fafe 3
TS T AR T oM G Pifiere) @ vt qfem wofn B T deR @ qi | A s
CITSEE CBTA QR T (A1 AN | .

WRMTE GSRE AR Wb TeAfeead 9 TMeTT SERe e {(Intermolecular attraction) S
fofTm 7% | « Trera 2ILAR FENRT TAITAR SITW TR AT | 9 BER ST FFaT TG TG (FIF (void) 721
T | A1 6 FW1 TG @ 43R IR T 00 | , :

Wi TR (&) LG TR T 4T | qor STl Sieef < v AR 3 T et 7
W WfF G (aRifir 3@ W9 CFERTTT TNSTMEAs SREE I | @ W CTRIARITE 3SR
TSTTS (Brownnian Movement) 31 T | 3R q WWWWWWIWWWW@H
BTE AAES T o1 SRS o YR FeperE 3 Qi T aR WERs! PSR (Flock) T SRR 4
I | 4T WAFGT e TR I Ao GRvre §iEw 1w wew | A wretlis Refeyd @rea
AT T Yo N Koty w1 AR RfSm +t9 1 @7#0a 2qwe 2um e i S (Electrolyte)
fewTa 71w @2 W TR W FN Rews ¢ 4AgE W TR FR | @ T o g wdwm g
e 23 ) ANRTS TR @ FYEHD TATY @ QTR W oA | Bae g

fBass.s



W | fraBalfierm Sefmfae
. o | GO Amim YT ARRT (Classification by Atterberg limit) 8 TEAHA 4 @ Fw) T @1
AT qBREn A ofrE T T @ AR weEm FPIER TNl 516 (Plasticity chart) IR LA YA
RIS #Hfet e IR e T AW | @ BITE I AP T 4R TS IPITE (R (ordinate) FROWI w
T @ BTG &M B (A1 AT | TR Boiw e wifes v et wew st g s seed sAfee gie
oW #1128 T 1 @ R 84 st Resifire o e |
8 1 Tt Fetin Wi T Y I vy et afvde w6 1R afifFem (Classification by
particle size) 3 R ARfiF FRA g7 FIM A=A T17 R R cfffffem =1 7@ 1 (e #m
ST WA T @7 187 @ oAt TeEee o 3w ¢ RIS 9 IR Wt B ol I ave
1AM &M B S1 I W, T (F) @A, () AR, () AN, (7) IR | AGAGA 1 9 AR
A @IT (Cohesive) 8 TS T | (g CFARITATY AFT=N A1 FHPIR SRS @MY T ATITE
AR | HGATS i Soafgfere «ff 9 2 Tarered aid =7 g Al N Sxfgfere e 41 27 1)
oig Il 9 AAfftE AGE 43 M (Cohesive soil) @3 AT TAGE &A% (Non-Cohesive) Y[GH 2@
T R R ey afedm qfew Far arera Bor fofe o (e affFrm sww o fm
(Bfm-y) om == ¢ ' :

cfafem +wfs
FITA A A . =% Rl At Mt
1890-95
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aBranf 1905 % a1 7w T wfey i
100 2 0.2 002 0002
ax =g 5 1931 LI A il I
100 2 0.06 0.002
2T @1 fY farem % R “fer Wi
1938
100 2 0.05 . 0.002
9.4, 49,a85.8 1970 TS Tt it ML
75 2 0.075 0.002 0.001
- BEfmiRe 1953 G 3Ry . T (=% @ =)
.5 .47, 1967 "
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q TS 'ﬂpn TRewics s Reswer e 391 w4t e Redd (grain size distribution) (I% W&
mﬁﬁ%%ﬂ%ﬁﬁammwmﬁma@wﬁ wiefFe AW fasfa vt
T | R O BIFEH SFR (Effective grain size) Dy W3R TS SN It TS FZH (Uniformity co-efficient)
c.,=%f: ST | Dlumm So% AR WA FFA WA SCAH 7H aauc;%‘{m%vqﬁw
TR AFTH [ASAV (A1 S TWFSR @M% A IFSR 7= (Co-efficient of curvatﬁre) C, @ fafu zat |
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s Towes (1 BT IR M B o I e cfffeTIeT T aTE® (MIT) @ B8RS
 (Unified) cAfRrSv STafs wpIdTS™ BURHI, @.0.a.q%5.9 (AASHO) cifefie giRetn 2w, aw
LBFPRS (Unified) et wm ¢ aureis et 2fafme wwama-a2zm 3@ A | ==223F e
TReFm o e ARSI (Textwral classification) 9.4.97.4%5.9 (AAS.HO) affifemt @ lfm‘;ﬁmi‘:s

9, 47,1.4%, Unified ASTM) CfREIT 17 Wiesstsan ot 20a |
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28 | forgpafaamer Tafrnta
BrEe-S ¢ 5 5.¢ @7 B AR EFtha ¢, (e =) € Cz (FeFor wigy) fefm =

() fo St S ST JREHBR Dy = 0.16 mm. Do = 0.50 mm & Do = 1.40 mm.

:
| ot reR R, C, = =2 . () SRR R E

*=DioxDe .16 x1.40
.-.w?mﬁ%sw.

[© 5Ty (ITS (Uniformly graded) JREPR C,-43 T &FF 4T FqRIR 93 FfFIB (Well graded) Tfeer

B C, €3 W9 1 TS 3 O W | ﬁwmwcu>4mmw0n>e,mzﬁmm'
w38 (Poorly graded)] -

BARAI-2 8 Dyo = 0.10 R, i = 0.30 R, €T Dy = 1.9 i T W7 vt 7t @ <awora 7ot foefar

= _ [ArfEI-1000, dol

s . Dy 190
(o) focfa st e €, = 5= = 19

(Dag)’ (0300
frefa qarem Y, C, =5 S =G0 x 190 = 04

BEg & SR FEH = 19 IR IFCR = 0.47

Y& 4T O @9, G7.8P. 8 qR TBANTT @G B, c:lﬁﬁmm A% (Textural,
AASHO and Unified ASTM Classnficatlon System) 8

ot ot RIS (Textural classification system) 3 JFGST IS SNACE WP e OFA 21 W«
PR aem T m##mm,uwﬁsemﬁﬂnm(gmdmon) oz fsa =Ta 1 qe il cfafasi
e TR AR LI oI W coml T aft e (@eita gl @ e fns) Betw e Fron a3
fi-ﬁmnﬁﬁﬂiﬂﬂm | =Y TRt e e Borw oo e e w9 T, CIGTATR T FHR
TR qum e e wwrgs | fay s Ram srwen FoeB! fom wd s TS e [
T | WTHfIeR Fed W ARfAE FE (U.S. Bureu of public roads), BTe=R == FBER (Triangular
classification system), 99 Z-rvThN f@ R (Textural classification) qﬁm oIS | GrE qﬁszm fewfB o
Tfersen, st G TR I TRTIR 2T ITH |

q cﬂﬁﬁﬁﬂﬁmmﬁﬂWWﬁﬁﬁﬂﬁﬁiﬁiqﬁﬁmmﬂﬁ (FIR WP 0.0¢-
300 L) 4 (3N W 0,00¢—0.0¢ RLF.) T I (I W .o0e.R fom) @7 WoeA Tw

sl Fredfre w1 B aafl e S g frgw SRR fiva a4 s 3w crffrer
AT T 3 '



. feratbsfaren citfire g S lq
uﬁ,ammﬂfﬂma‘ﬂﬁvnao%,wﬁw.zo%ewwn\bo%mﬁtv;wmf%%wmﬁ

T fgreR 'p' fqrs o1y wete gt W F1 (clay) g ) @ TefeTS v o T 7 AR 2,00 A
a7 TG YfeF N A A T e v.u :

P ITAVAVAVA 0
PAVAVAVAVAN b
P TAYAVAVAVAV,ANIR
WAVAVAY TAVAV Key
f L TAVAVAVAVAVAVAVAS

- g¢* VAVAVAVAVAVAVAVAY .V,
AVAVAVAVAVAVAVAY T4\
by S AVAVAVAVAVAY NCUAVAN w%q.
AV VAVAVAVAVAVA Y,
TOANNIANIN/Clay Loam 7\

(WA W WAWL VaWA WL W 30

/ Sandy .

L AVAVAVAVAY S/ AVAVAVAVAVAVAVAVAYA 2
AVAVAVAVAVAV N\VATTTTAVAVAVAVAVAVAVA,
LAV VT TTYAY \VAVAVAVAY ] FTIVAVAVAY 10
AT S VAVAVAVAN. W AVAVAVAVAVAY JE A

e VAVAVAVAVAVAVAVAVAY,

100/ Shig Toid /' VAVAYAYAY)
G 10 20 30 40 S50 60 0 80 90 (0D
ffi wew §
Baisy

LRCRUC RT3 AR o (AASHO system) § 4 L ¢ S American Association of State Highway
Officials System 1 1% Tg® =it aFlivTa e Rerwemy Bl | @ % sy TR e
TEANE T S AHE AT YT BS | @ TS A—3 T A-b TS YRWS SO e fros
W) 9 WWW'WWWNWWWWWQWWWW?ﬁ
(well graded sand) 8 iﬁ?ﬂ {gravel) wfufEs m TGF 9 WA fefgorme (Subgrade) &) i e
AR A I YFEFE A—> TS S I KW (@ THEDT I 3w8¢ S 38» AT W A #1 T
AR SwbY A AASHO *1%fe A #Hffofs wie Iwm | 9 fdre A-> ¢ A-q YR areRfm o I
BT IR A3 3 BTRfS Brrere frew W YRR TG 33 FBmRTY fow w1 T ) gewT WY A
WS A-9 1Y NI 9N A-b WA YW ( (T YEW A 03 AT A (A, A-3 Xoify) 1o = aps
TRCETER &) G GaF O @A Boreai won Rrais < QTS AT JREWTEF (fine grained soil) B9 Te=TH
(group index) fofRE® #7170 W (% Y e ACSA TT A 1 TAH! ARTATEE W @S et | apet o
(G. 1) Frfore w Froms S a1 70 1 Gl = (F-02) {0.340.00¢ (w,—80)] + 0.03 (F-3@) (1~30)]1

T, F=200 7 ST (0.075 X, &) sfeaswifn Tam ewem wowat T (o1 ey |

W= SR A (Liquid timit)
I, = 14T 6= (Plasticity index)

1 JesTRE TR R0 o Segm awe W 7w 1w v R (G.I) @7 TR WM T, O0E R
= 0 (TTS T |

Yfewm e we e wrete fvEe (Panicle size analysis), ¥9/! 5% (Plasticity index) 8 I
AN (tiquid limit) P =2t T | T WPBR Bo Rfd 3w AASHO Fdfes Gfitms e R e
B e = T | (Gfam-y)

27 T (3 AASHO “16fere e cift Breramm «z oot Qrsme BT TS T | @ A-K3Q)
QI T FEF A= WA o TS YT ot WA 3¢ | 9TAF @ T JEFR @1 RSN 7 e o
B TS WA |



) : foratseirae 2fufmifie -

American Assoclation of State Highway Officials
Classification of Soils and Soil-Aggregate Mixtures

AASHO Designation M--145
General Granular Materials ' Silt-Clay Materials
Classificarion (35 per cent or Lass Passing No. 200) (More than 35 per cent Passing
O7Smm. No. 200} .075mm

Group A-l A3 A2 _AT

Classification A-l-2 A-1-b A-24 A-2-5 A-2-6 A-2-7 A4 AS A6 A-7-5
A-T-6

Sieve analysis

pez cent passing

No, {0 50 max

No. 40 30 max 50 max 51 min

No. 200 15 max 25 max 10 max 35 max 35 max 35 max 35 max 36 min 36 min 36 min 36 min

Characteristics of

fraction passing No. 4D

Liquid Limit Omax 4lmn  40max . Imin  40max 4imin  40max 41 min !

Plasticity index 6 max N.P. 10max 10 max 1 min Ilimin 10mx 10 mx 11 min

g 11 min

Usual rypes of Stone fragments Fine - Silty or clayey gravel and sand . Silly soils . clayey soils

siguificant canstituent —pgravel and sand

materials : sand

General rating as Excellent 1o good Fair to poor

. subgrare

Classification procedure : With required test dalz m mind. proceed from lefi to right in chart; comect group will be found b process of
elimination. The first group from the lefi consistent with the test daw is the correct classificalion, The A-7 group is subdivided inlo A-7-5 or
A-T-6 depending on the plastic limit. For wy < 30, the classification is A-7; for wy_ > 30, A-7-5 N.P. denoies nonplastic.

BTHPES 9. qAM. . TGS (Unified ASTM system) § BT3 St fofe eadine 6 cu gfew
cﬂﬁﬁmmwﬁsmmwm,mmsvwmmmﬁmwmmfwmmm
A G R TMEATSIE TR W 9F I GR T Awet aum frs FiEEm o
ﬂﬁf%f%mmmfﬂﬁ@ﬂﬁmﬁm'm%wﬂﬂeﬁfwmmﬁmWIﬂlwmm
Rt Hatmfie @R ¢ TEIET o W Aemn e wfienfe e e T TERwRs
fHToB I gt MRISTT d»bd AA ASTM (American society for testing & materials) '*FY{‘Q fE1a
LTS cfafes ww &S T | . .

a cififrert efim ReR Fim wiew Rrdet o Tt [ (Particle size analysis & Plasticity
characteristics) TP W) TN CWEER AR A W | ¢ AEers ReTE se B St om T ) awwe
Tesie e 7t FHMRTS =t ¥ T (BfF-0) '
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Unified System

Classification of Soil for Engineering Purposes

ASTM Designation D-2487

Pasticity chart

Mijor Divalons Syt iy Clamlfication Criterin
Wdl-m vels and Cu = Dw/Ins  Grester than ¢
5 i i u.lc o nno‘;;‘l'l::l o E G E.(K(.)I:. Between 1:and )
vels and
iE"E: 55 cp ﬂ"u. tsand -'.Emu. 3':3;! Nat mesting both criteria for GW
. t ! 1%
'5 s X Alter llmlunlu Aturher limits
5y8 { A & ""7 "“
. E 5:5 M s‘:ﬂt'n?l:ﬁlmm“w 3 .:l"f ! tr Indel ue b}d:tul:ine
| Yt ol e R
1 Clayey gravels, gravel cfel § kot eyl e
oC <Clay mittyres plasticity Index
g ‘ T 5 gpreater than 7
| Wall graded mods and j ' Co= Du/Dis  Gteates thaz e |
W
g Es jj e et gggi G = s Beween1ands
. , v p
P P 4
g j i: A=A g 223 Not meesing both critetia for SW
§ isz i ‘oo fines ) E!z
_ 5 l Sy sanda, sadalh ggnl- Atgerbery | umlunlm At umhu:d pho
Sy miztures -“CR ylnuduri au b«duuu chas-
i L —
- "
5C Cl:lrg“::ndl. mod-clay !Ef % ?h:él‘?-' and
[ - 1
5 ML iy Mo
Hie e

Inorganic clays of Jow to £ Ao chesificotion o Fine-

oo fint frochon
:sedlurn plasticity, lr:allr e ;m;:“.::i"m 8. @ 4-&'»:
ST kel U TR S
Aokieg #rew oce bovalirling v

‘ p
e~ 1 ®

gig : oL

o'ﬁ'fdmam f” o o o o -
: | s

lwnulc silts, uluam E #L 01020

g !’ii e e i et ‘ "f o -~
ﬁii cr oty e m% 0
— o'mkmwwm_ Laquid (row!
Wihly omamic sl Post muck dndother bahly . o mes! ientibeation




' faetbafam Rfefmiar
(F) TR R (Coarse grained soil) 3 ¢0% <3 i@ et w1 T 200 W FEEATS (0.09¢ fi, fa)
wf%tfmmmmawwmqﬁmwmmmwﬁﬁ@tﬂmmm|awrmumﬂﬁ
0% S O (BTE I Bt B BIHRTS (8.q¢ i, ) w7 T, R @ eI AR (G) IR @3
<o e, ¢o% 1 ST COTR (At TN G BFTS SoaE B O 2R @ e At () < e A T
T @I TR TS ¢% OT T TR AT SR G FETS (Well graded-W) T | S Q8TWF GW
TR SW FCITS (A1 TH | WS HL, C, 7 T § 07 @A ¢ TSR WA, C, 9 WH > S © 47 TG A
T GW TR @ eI TR GP R SRR (Poorly graded-P) LTF GP TR fH e 7%, C, 93
TR b 7 AP @ TTTR T S WS © 0@ Y TN O A SW TR, 97 T sp IR A (Poorly
graded-P) A1 SP @@ | W TR I 2% @3 wiiE TERE 4T, T GETIE GM, GC, SM, SC
TS (P T | (TS TG @Bt A o7 A wiee s 4 ARE TTeE 8 9T IV W TR GM 9R
'A'Fni‘m@vrmmmﬁﬁﬁ‘mqaaaﬂmmmmnmﬁm@w{@msmaatscmmﬁ
T IR TR % TS 52% TR 300 T SECS SIS TH 47 A YIKG ATIIH AF, BT GM-
GC taomate &l T | : -

(%) I R (Fine grained soil) 8 I (P I ¢o% 43 @ 200 W HEFTS SRS T, T2H
are TEMAR TER T W1 @ TEH @ AR WA A | W= ML, CL, OL. MH, CH 8 OH | TR
TR ¢S T S 371 W | y | fARTAT AL (Low Compressibility-L) 337 S1&) A ¢o% =
®f% T4 TH T4 ML, CL € OL ACITS 7t QW 1 X | BN AN (High Compressibility—H) T4 SRED
S ¢o% @7 YT 7Y A MH, CH, OH 7S (11 T | (Be1-0 @7 TSt 51F (Plasticity chart) WIS RO
(Hatched portion) %1 %8S FETS (CL-ML) 11 21 '

HFSH pIFR @Y e SteR IRF ML ¢ MH 93 28R 6% OL ¢ OH 8 31 T 3 TRTs e
T 2o 6 SO TG S TS W | W SR S Al 0% W OF Wi g MW w7 4fs OL A
OH S ML T MH. :

mmmmavﬁqﬁmaﬁﬁwﬁ&mmm&mmﬁma)mwaWWL

fis 3efiRs @975 ax. RfeR e R e ey S Eew-iE ARt o
T .

GW = Qo S T THARPR T TS SIS € anvea-af R (Well graded) fem, 200

T SPTS ¢% A N WO I | QEWIR A A (C,) 8 (51R) 9% W4T 4T IFSW A 5
TS © G [T | '
GP = aﬁwwﬁmmmwmﬁwwmmooﬂygraded)ﬁh‘.’l‘f,-‘(oo
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ARG | T TE 150 gm YR TEAW WAST 50 om® ST FUCT IR R AT @
AR WS 120 gm *Themt oot | i e vk - [RreifETRt-2003]
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BARR-x0 | 3 YR AR TS 0.001 m3 TR AFRF TG GO 1.75 kg, TSI WA 61.4% |
AT 100°C SRR SR o1 AN O 1.45 kg | THAD vold ratlo, porosity, dry density, saturated

unit weight 43¢ water content IRT 7 |

i : W, .30
—— e
[EA (Volume of water) V,, = 1
=3iIx 107 m’
W ,
AR TS (Volume of solid) V, =—b 1.4

Yo G5 100° x 2.65

=547x 10w’
T W WLA, V, =0.001 (3 x 107 + 547 x 1074
=152%x107%m’
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ﬂﬁ\g S =
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e 0.278
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S, =61.4% =0.614
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W.=W-Ws
=1.75-145 .
=30kg

4, G, = 2.65

T 3¢ =0.278, n=0217, y; = 1440 kefor’, v,y = 2207.11 kg/m’, 0% = 20.7%
TTIEH-28 | Yo YR T e Wt AR 30% @R G, = 2.65 T6 AR WS X Co

TYITECT 500 cc TR 750 gm T R F— '

(3) Pt a3 9u; (%) W% TS eu; () e qfve; (%) wfd; (o) TR Tt

(®) fomtt a3 @& (Wet unit wieght) Yie = “;r =%

= 1.5 gim/ce

(¥) % 935 S8 (Dry density) ¥o =7

1.5

=1+ 30
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B L L

e e
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265%x1 . 1
115 7
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. e 1.3
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=
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w WA,
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- e
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1

s
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0.065 = 0.7854 {d)*

’ 0.065
d= 0.7854 = (0.288 cm = 2.88 mm

T 12.88 mm.
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