Identification and Classification of Soils
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have simi ar behaviour under vYEen sal ,plly al eondilions, Gei
Qiven s [¥s} sical cond S.

3.2

(a)

coarse grained soils are gravel and sand

{b)

Introduction
Soll classilication is he arrangemant ol soils into diffecen!

{8) Grainsize distribuiion
(b} Plasticily of soit

Field Identification of Soilﬁ

Broadly soil canbe i
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(i) Dispersion 1es1 Dry strength test
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sill. When moist sail is pressed between fingers, clay gives a soapy touch: it also sticks and dried

slowly which cannol be dusted easily.

(Hiy Disperslon Test: A spoanlul of soil is poured in a jar of water. it itis silt, lhe particles vl setlle in
aboul 15 Minules loone hour. # iLis clay, it will form a wrbid suspension, which vill remain as such

for hours and even for days.

Test (Toughness — Consistency near plastic limit); A thread is

(iv} Toughnaess Tes1 or Thread
bout 3 mrm. If the matecial is silL,

atempted 1o be made out of a moist soil sample with & diameter of a
it is not possible 1o make such thread without surtace cracks and crumbling.
if iLis clay, such a Ihread can be made even o a length of about 30 cm and supported by its own
weight when held at the ends.

This test is also called ‘Rolling tesl.

Organic Salls:
Fresh, wet arganic s0ils usually have a distinclive odaur of decomposed organic maller, which can

be more easily detected on heating the wet sample.
»  Anplner distinctive feawre of such seils is the dark colour.

Engineering Classification of Soils
Saveral classification syslems were devaloped by various organizalions for lheir specilic purpose.
Some important classlHication system are as {oliows:

« Classiticalion based on grain size

s Texwral classilication

+ Unified soif classilication system (USCS)

«  American association ol siate highvay and lransgor ollicials (AASHTO) system

» indian standard soil classification syslem {ISSCS)

Texural Classification {more suitable for coarse grained soils)
+  In this system, soil (ractions as per the US Bureau of sails and chemistry syslem arg used.

»  According lo this classification

Gravel : >100mm

Sand - 0.05mm- 1.00mm
Sifl .+ 0.005mm-0.05mm
Clay . < 0.005mm

«  Auiangular chasthas becn daveloped using grain size disiinution. First of all grain size distributior
ot the sail is lound and % {ractions are determined with 1he well known percentages of sand. silland
clay, a point is lacaled in the Itiangular charl as shown in figure, specilied term designated in thez
chart for (he area where the point falls is taken as classilication of the soil.

Sand Fing
Gravol Gravol
Vuwﬁnnﬂnu ‘ Modlum I Coarse

[ 1.0 2.0

st
(akzo)

Clay
(5len)

Q.005 0.05 010 0.25

« This classitication systcmvidely used in Agriculture and Highway engmecring
«  This classificalion depends on the grain size disicibution only.



332 ThelUnified Soil Classification System (USCS)
* This syslem (USCS), criginally developad by A, Casagrande.
According to USCS, the coarse grained soil5 are classifie

and fing' grained soils (whose behaviour is conlrolled b

d on the basis of their grain sizs distribution

Teble 3.2; Basic Scil Componenis

characlenslics,

Soits are classilied into four major groups:
(a} Coarse grained

y plasticily) on (he basis of their plasticity

{0) Finegrained

{€) Organic soils (d} Peal

- Note: USCS is adopled by IS classifications wih sfight modifications,

333 “AASHTO'Soil ClassHication System

According 1o AASHTO system, the soils are classilied into eight groups:
additional group A-8 {or peat or muck,

This syslem includes several sub groups. Sail within
grouprindex calculated from empirical to:mulg,

Groupndex, GI = 0.2+ 0.0953¢ « 0.01bd
where,
@ = lhat part of ihe perccntage passing the 75
b = thal part of the percant passing lhe 75 i sieve
= that part of liqud timil grealer than 40 and not greater than 60.
¢ = thai part of plasticity index grealer than 10 and not exceeding 30.
334 Indian Standard Seil Classification System (I55CS}
T
modification that (he fing grained soil have been subdivided
compressibifily as against only iwo in the USCS.

In Ihis sysiem. coarse grain soils are classitied on he basis of
on (he basis of plasiicity.

Broadly soils are divided inlo four major groups

1. Coarse gramned soils :gravel () and sand {5)

2. Fine grained scils : sill (S) and clay (C)

3. Organic soits (0)
4. Peat(Py)

Table 3.1: 1.S. Classification (grain size distribution)

e Indian sail classification (IS: 1488, 1970) is basically the same as Ihat of USCS v,

A-1through A-7 with an

each group are evalualed accarding to the

¥ sieve grealer than 35 and not exceeding 75.
greater (han 15 and nol exceeding 55.

#ith the slight

e ihree subgrup of low, medium and high

grain size distibution and fine soils

Solla —J
Beuldar | Cobble Coarse gralnod soll Flno Gralnad Sand
{mm) {(mm}
Gravel Sand
sin Clay
Coarsaf FIne |Coarse |Medlum | Fing (rmm {mm)
{mm) | (mm} | {mm} | (mm) {mru) ]
> 300 EOD -80120-80(4,75-20{2- 1.75 |0.425- 2.010.075-0.425| 0,002 - 0,075 | « 0.002
I SN W

.31 Soft componant I Symbot Perlelo-slro cango snd dos:_ﬂpﬂon
= HNono Rounded o nngiéar, bulky, har, rock partde; avarge dioroier mero
o Nomo o \or staglior
Raounded 1o angutar, bulky, hard, reck paritlo; averago Samd’
Cobrloz than 300 awm b reiednod on B0 mm(Sslave "
ida: i5 shavo bt
ined solls G Rounded o bhquiar, bulicy, har, rock partida: passing 80 mm
W G : mtainod ond.75mmiSslova
o Cowrso:B0mmio20 mm
Fire:20mmio4.76mm
5 Reundod (o angutar, bulky, hard, rock pariicle; passing 4.75
sam (S simu but rolained on 75 micron
Coarso: 4.75 mm to 2.0 mm
Medium: 2.0 mm 10 425 migon
! Fina: 425 micron lo 75 micron .
4 h behaviour, .
i i Yor than 75 micron; Kenbfied by )
@ F{M-ﬂmlmd e " :;;r:td‘yo:\nznl: or nen-glastls ragardiass of meisliro and edEblls ito
s orno suenglhvhan olrdried. T
thatis, ilea
ides smaliae then 76 miaon; kiontfiod by bahaviour, .
oy © mi;ﬁ:ﬁ(mmb proporiics \ﬂQﬂn 2 ceraln rango of tmeislura and
axdibils considerablo strenglhwhonairdried. —
; g Organic matior In various size5 snd stago of dooampasition 5
(3) Organic maller gm-in_r,lm)
P Fr Fibrows, tpangy (Mo cpedhc groin siza}
(1) Poat

3.4 Classification of Coarse Grained Soit e
Classification of coarse grained soil is done on the lollowlng basi
(1) Panicie size

: SCS
(2) Gradation characleristicsi.e. guand C. Tubla 3.3 : Prefix ond Sulfix of IS _
(3) % linengss (% fraction which pass — . po— P
through 75 u siave) — - —— —

Coarse grained soil are [hose having 5'0% o . ot s -
or mare retained on the 0.075 mm sieve st-md : - -
{75 micron). s

. Eurther. lhe coarse grained socils are Clay [ Clayey | °

i150% { v o) w, < 35 preen

designaled as gravel (G} il 50% or more o Qrganic "
the coarse Irachonis fetained on the 4.75 mm 35.<iw <50 '
sieve: otherwise, they are designated as [—pom o s0< a
sand (S).

BalE

Wwell graded soils (W) hav nge of p: :
most of the particle aboul same size i.e. eilher excess ora

sizes.

i i ded scil{P) has
730 ¢ ol particle size whore as poorly gra : .
e ie. o deliciency of certain p arlicle

in size disiriputlon cmurve is
To check, whelher 8 sail is well graded or poorly ’gr.aded grain size c(!;s;r::: i
plolted arlid coeliicient of unilosmity {C,)) and coalficient of curvature (G,



On the basis of % fineness, coarse grained soils can be further classilied as:

CASE-1 : When fineness is less than 5% Dy weight,
Gravels: more than 50% o! coarse Iraciion retained on 4.75 mm sieve
{i) GW = well graded gravel.
C,>4,15C < 3and lineness < 5%
(i} GP = pooily graded gravel.
Abave valies of C,and C_are not salisfied.
Sand: more than 50% of coarse fraclian pass through 4.75 mm sieva
(i} SW = well graded sand.
C,> 6,15 €, 5 3and lineness < 5%
(i) SP = pootly graded sand.
Above values of G, and C_ are nol satisfied
CASE-2: When fineness is betweon 5-12%

Thisis known as bordertine case and dual symbols ara used, Firsi
and second part represents nature of fines i.e; clay or sill.

PN

Ropresent Gradation Ropresent Noture
1.o. well geadodipoady B} offing t.e. Clayer St
grodod
Flga1

Gravel:
() GW~GC = well graded grave! containing clay as fine
C,>4.15C.53
clay fraction > sil fraction
() GP-GC = poorly graded gravel cantaining clay as fine
Above values of C, and C, are not salislied
clay fraction > silt fraclion
{iii) GW - GM = well graded gravel containing silt as fing
C,>4.1<C,<23
silt fraction > clay fraction
(v} GP -~ GM =5 poorly graded gravel containing sil; as line
above values of C, and C, are not satislied
sift fraction > clay fraction
Sand: more than 50% of coarse lraction pass through 4.75 mm sieve
() SW-SC = well graded sand containing clay as line
C,>6,12C,<3 '
clay traction > sill fraclioh
(i) 8P - SC = pourly graded sand contaning clay as fine
values of €, and C_are nol satisfied
clay fraction > sitt fraction

parl of dual symbol represent gradation

iif) gwW - S5 = well graded sand containing silt as fine
il -

c,>6.1s c,s23
i i lien
silt fraction > clay frac o |
y SP— SM = poorty graded sand contaning silt as fing

sfied
values of C,and C_are not satisf
sill fraction > clay [raclion

CASE-3 : When finenass is more ihan 12%
In this case soil is classilied according to }.

{iv

3. plasticity chart %o/}

Gravel:
(i) GC= Clayey grave!
% fineness > 12 and 1> 7%
_clay fraclion > sill {raction [ /p> 7%]
(i) GM = Silty gravel
%, fineness > 12 and I, < 4%
silt fractian > clay [raction [ fa < A%)
Sand:
) SC = Clayeysand
o fineness > 12and [p> 7%
clay [raclion > sil fraction frofp> 7%
(i) SM = Sikty sand
% fineness > 12 and /p < 4%
silt fraclion > clay fraction [ /p< _4%]

sed.
£: |l piasticity indax is between 49 - 7% then dual symbals are u ed

60
30

NOT e m . et s e Y PR P .. - .
-_l:‘-r_or';\_;' article-size distclbution Sias af paricls ) T Porcaniags o
. Ing data [s obtaired: 05
al a sandy soll, ihs follow : y
e Determine tha uniformily conlficlent and coeflicienl 0
of curvatura. Is this soil wall graded or poorly graded? 021
o K =02t mm
P D.. = 0.48mm, D,, = 0.33mm and Oy,
Given g = 0.
O
Coatlicient of curvalure, C,= Dy
0.48
= —— =228
= %= 0z
(Opf
and coeilicient of curvature, C.= m
2
oo O3 0
c” 0.48x0.21

For well graded sand, C,,> 6 and 1<C,s3
So iLis a poorly graded sand.



_ —
Example3,2 Slava Slzo 4.75 mm 75 Micron
. % Flnor _ 80 7

L
For the abova soil sample, the size of 8ggregates vary linearly and it is foung that particles finer
lhan 75 micron are non-plastic, According to Indian standard classification system, the solf sample (s

(a) SP-sm {b} Sw-sum
(c) SP-SC (d} Sw-sc¢
Ans. {b)

ltis 2 coarse soil, as only 7% are finer Lhan 75 i sieve, Alsoitis a sand

of Ihe coarse lraclion Passes through 4,75 mm sieve.
Since size of aggregales varics lingarly.

D 80-7  80-60
(N 475-0.075 ~ 475- 0y,
= DSO = 347 mm
o - 80-7_ _ 80-¢D
o 475-0.075 ~ 475- 0,
= Dy = 1.548mm
simifarly, Dy = 0.267mm
Og
= —==1299>
C, Dy 299>6
_%
and C. = =—=259
¢ DnxDy
It means, 1sC.<3

y soil because more than 50%

Thus <okt is well graded, also 1he finer particles aie non-plaslic, so it is sil,

Hence aplion (b)is correc!.

Laboratary s_i;avg a?alysis was c;rﬂ_eyﬂ_c;zJ—t 5 a sﬁﬁ-s;mb_le_a.sﬂuﬁ_e%cgr;u_)-{eg h

sal of standard IS-Siaves. Out of 500 G of soil usad in the test, 200 g was relained on IS 600 H Sieve,
250 g was relained on IS 500 i sieve and (heg remaining 50 g was retaining on IS 425 y sieve, Find the

cosfficient of uniformity, Also classify the sojl.
Solution:

Welght | Cum-walght
ralained | rmalning
()] (9)

Cum,
% Ratalngd

% Finor
%N

200 40
450 $0

B 500 100
0.0 = 600 and U,5=500p
O

Coelicientol unitermity, ¢ = Pa

|
|
|

=

3.5

600 i
‘l ) "
i he soif will
50% of the s0il pass 1hrough 600 p sieve, it means [hal greater percentage of
i lllr:ri:igh 4.75 mm sieve. Hence the soil is definilely sandy soil.
pass .

C,'u: =12

Forwell graded sand

C,>6and 1sC s3

H;ua C. = 1.2 1hus the soil is poorly graded sand.
. u

CIass\fy—(ge; soll for dala given: Slova alza {mm) Wolght reaines 1g)
4.78 0
1000 g of soil wes used. el -
Liquid Limlt = AB%
Plaslic Limit = 18%
ificatlon is
The sgll clussifi o s
{(a; Glg {d} ML-MI
c
o v % Finor
Cum-weight Cum. o
s ssllozvoo :tglI?l:fi rotained % rotalnad %N
{rmm} (3) (s}
g8
1 [475 20 20 2
25
2 0075+ T30 750 75

Since 88% o JOIPBSS roug 475 mm S sieve and 75% are retair edon 75 g\!ensoﬂls sand.
' o H,

Also, 25% soil is pass through 0.75 mm sieve.
lineness = 25%
W, = 40%, Wp=18%
lo=22%>7%
here fineness > 12% and 1, > 7%
soil is clayey sand (SC) ) _

Classification of Fine Grained Soit - om0
SSCS. line grained soils are classilied on the basic of plasticily cha (/5 A

o e : i viel

. ily soils are considleted as fine soils, vhan 50% or more of the lolal material by vweige

Generally 2

75U sigve. . ; ity 3ndexis
e d PL {w,) 2re Gelermined lor 425  sieve iraction and corresponding plasticity
LLiw)an W =

found out.
L= v — Wy
- o
CASE-1; Low Plaslic Soil (Low Comprassibilily) {LL < 3.5%)
GL — Low plashic inorganic ¢lay
AL — Low plastic sil
Ol. = Low plaslic arganic chiy



CASE-2: Medium Plestic Soi

: ¢ Soil {Medlum Com i

JCI-) Medlum plastic imorganic clay . prosibliy) (65% < L 50%)
M — Medium plaslic sill
O1 - Medium plasiic organic clay

CASE-3: Highly Plastic Solls (Hi

. High comprassipili 5
CH - High plaslic inarganic clay i I L > S0%)
#H — High ptastic silt

QH - High plastic organic
NOTE  Organlca
O g nd incrganic solls are plolted in same zane in plasileity chart whlch ara d;shngulshed '

So v

» %
2:40 : o1 /"(A ting
b= * -1
230 w. =50 //
in wiaéc: ,4\*‘"
) 0 —— cL /{// 1 | Mo OH

4 ' ﬁ%-: o( AIL.?»" r Ot

] i) 20
» qu‘f:?dllrri?.w,_su 8 %0 0

Fig.3.2 Plasticity chart as perIndian Standard Soll Classiflcation System

The awe soit classifica:
tion i IS based ocnali !
o 1aline called A hlle whichis a bounda Y reprasen ulg fe'BlIOI shi 7]

I} 7, 0f soil > foal A-line
the soil will lie above A-line and it will be clay{C)
If 0! soil < Fpof A-line
the soil wilt tie below Ading i
Hine and it may be either sif i
The f,0f A-line is given by ercrgenie ey (G
1= 0.72{W, - 20)
L
VJ?E ¥, = liquid timit
-line represent upper bounda i
ry beyond il li

oSt s b rommres y viich no sail will lie. If resulls are lound above U-line then
b ix0f U-ling = 0.8 (W, - 8)

re . W, = liquid timit

Highly organic soils (eq. Peat) are classilicd as Pt

by Odoul and I:O!OUr 0 1l P
f Quld limit tBSlO |OV0]| d 5 sample. " LL 0[ OVGI d Y Selﬂp 8 is |QS-S
.“'a“ lhe it "ee fourth of | )-sily 50 il SE” ple lllel 80! 35 Dlga IC OulB WISB | |0 an[c

clay Wi

Example
ith liquld Hm!llﬂ}% an
(&) CP
(cy CL

Solution:

rd soll classlilcation sysiem, 8 soll sam

e
As per the Indlan slande

g plasticlly of 28% ia classilled as

L of
{d) CL- ML
ipol sail = 28%
I,,ol A-fine = 0.73 (W, - - 20)
= 0.73 (40-28)
=876

« \Lwill lie above A-line

Also
So soilis C.

(L = 40%;  PL=230%:

1,0l soil > 150f A-line

35 < W, <50

‘T\?ﬁ has io!lowlr_xé properues:

%4 passing through 475 mm s
The soil can be clagsified as
{a) SC (o) CL
{c) ™I (d) MH
Ans.(C)
n = % retained on4. 75 mm siove = 65%

G

Coarse [raction = % relaine

Since more than 50

Euample

Plasticity index,

Classily the soil accordin

@) MJ
{¢) CH

Ans. (D)
\are than 50%

{0 s0ii < Jpof

% passlng 75 p. sle

ravel fractio
d on 75 psieve = = 58%
5and fraction = 65 -58 = %
¢ soil pass thraugh 75 psieve,
Ipot & hne = 0.73(W,_-20)
- 0.7340 - 20) = 14.6%
piat soll = W, ~ W,=40- 30
£ = 10% is less than Ip

Thus silty sait, since 35 < 1/, <50

-, Soil may be M/ of oI

A soil has following chat actorislics
va = 62%; Lliquid limit = 40%
Ip=10%: Liquid limit of oven dry sample = 25%
g to ISSCS sysism.

by OF

(dy CF

of soit pass through 75 |1 sieve, S0 s0ilis fine grained.

101 A-line = 0.73(W), - 20) = 0,73 (40 - 20) = 14.6%

Jpol sail = 0%
A-hne. Hence sail will tie below A-line

leve = 65% and % passing through 75 1L sleve =

sail is fing gréined.

58%.

ple of siity




Also,
a5 < WL < 80, 50 may be Ml or Q7

quld limit -~
dry soil is % wi 3 5 1213 oftLo
Since | ol over ry is 25 ch is less lha L of soil,

Theretare soitis Of {medium plastic organic clay)

E PR 4 ol has 1he foloen
,‘xamp__lg Ul A soll has the following characterstics:
2. :ercentage of soil passing 75 pm sieve = 20

. Percentage of iraction ratainad by 4.75
3. Liguidiimit=35 v mmsiove = 60
4. Plastic imit = 20
Classlfy tha given soll as per 1S-s0ll classilicelion syslem
Solution:
% of soil retained on the 75 p sieve = 80
Itis grealer than 50% honce itis a coarse grained soil

Since gravel fraction (i.a, 6%} i ,
.0, 60%} is greater than 50 i i
el e s s . Hence large proportion of ths coalse grained soil is
Fineness = % Iraclion which pass through 75 p sieve
= 20% {which s greater than 12%
. oo - 20
In this case, so is classified according to 1S-plaslicity chart ?
fo=W -W,=35-20=
- =W, =155 7%
ll means clay {raction > sill fraclion k
Hence the soif is classilied as GC,

Eia The followling 1ast results w ‘& soll sample:
Percentage passing through 4.75 mm IS slev:rz ‘;’;‘:?d neeolisempe
Percentage passlng through 75 p 1S slgve = 35% ‘

D = 0.22, D,y =0.19, D,y = 0.16

Liquid limi = 22%

Plasticity limit = 19%

Classily the soil by IS ¢lassification,

Solution:

P«::rcc—n!age of soil relained on the 75 p sicve = 65

ftis greater than 50%. Hence il is a coarse grained soil.

ample

Since gravel jon (i i

g {raction (;;e. 1.5%) is Iess than 50, large proparlion of the coarse grained saili

ineness = % [raction which i esend
o ch pass through 75 1 sieve
it means lines is greater than 2%
'n this case. soil is classitied as per 1S-classilicalion
fp=W -W,=22_ 19 °

. v i .= 19 = 3%

whigh is less hon 4% . ’ "

It means si lraction » clay fraction

Alsc,
Ceeliciantof unilarmity,. G = O 022 1.39 26
“T B, o015 T

> Y {0.19)

For the soli o be well araded,
c,>6 and 1<C,<3
Henca the given soil is classified as poolly grd

and coefficient of curvatre, C.= m = 525%0.16 =103

ded silty sand i.e. SM

e
‘Summary
Ve ——

©

soils.
categary of line soils.

1a) "Grain size distibulion
(b) Plasticity of soil

« Thelndian soil classification syste
system

« For classilicetion of fine soils, organic and Iner
plasticity chart, which are gistinguished by odour,
I LL of oven dry sampie is {ess then of three fourth &

organic oil, othervise inorganic.

Broadly soils are classified as coarse

« Genecally soil classification is gone an

e Graveland sand are putin the calegory of coars!

put for a slight moditication in the plasiicity chart
ganic Sol

grained {cohessionless) and fine grained (pohesive)

¢ soll whereas sill and clays are pul ln thee

lhe basls of two criteria, iz

mis baslcally the some 8 the unified soil classilicalioon

iis are plofiad in sarme zonhe in
colour orilguid timit onoven dry sampie.
fin-siiu sail sample, then soiliscall ©d

g-c'"'ot_sjeeu've‘-a'rammﬁ'

Q.1 The propeties of scil A and soil B are given

below:
A B
LL = 60% LL = 85%
PL = 35% PL = 20%
w = 40% w= 25%
G =265 G=27
S = 80% S = 100%

Which of (he lollowing stalements are corecl?

(a) A:has more clay particles and more dry
densily than B.

{h) Ahasmore clay particigs but less dry density
lhan B.

(c) B has more clay particles and more dry
dengity than A.

{dj Bhasmoreclay particles bul less
han A,

dry dengily

*Q.2 Malch List-l {Symbol) with List-l {Scil) and
selec! the correct answer using the codes given

hetows the lisls:

Q3

Lisl-
A. ML
B. SM

c. P

L

D, MH

Codes:

()
(B
©

«

W

[N

Uisi-l

1. Siity sand

2.Inorganic silt with l=arge
compressibilily

3.{norganic skt with small
compressibility

4. Sail with high organic ceanient
wilth high compressiilit:y

B C D
2 4 1
i 3 2
! 4 2
2 3 1

Match List-l {Soit classification symbo®) with
List-ll {Soil property) and select the coreect
answer using the cotles given below the hisis:

A,

List-)
GW

List-il
1.5oi  having
coefiicient > 6

unifgrmity



8. sw 2.50il having uniformity
coefficien! > 4
C. ML 3. 5ol have tow plaslicity
0, C 4. Sl have low compressibility
Codes:
A B C O

fay 1 2 4 3

®© 2z 1 3 4

€ 2 1 4 3

@ 1 2 3 4

Q.4 Match Llst-| (Soils) with List-11{Group symbois)
and select the coreci answer using the codes

given balow tha lisls:

List- © LUstll
A, Claysy gravel 1, M.
B. Clayey sand 2. 08
C. Organicelay . 3. &C
D. Silty sand 4, GC
Codes: -
A B ¢ D
@ 3 4 2z 1
M 4 3 1 2
g 4 3 2 .1
@ 3 4 1 2

Q.5 A soil mass contains 40% gravel, 50% sand

and 10% sitt. This soll can be classified as

{a) silly sandy grave! having cosllicient cf
unilormily less (han 60,

{0} silty gravelly sand having coelficient of
uniformity equat 1o 10,

{c} gravelly silly sand having coellicient of
uniformily greater than €0,

{d} gravelly silly sand and ils coellicient of
uniformity cannot be delermined.

Q.6. !nasollspecimen, 70%ol particles are passing
lhrough 4.75 mm IS sieve and 40% of paricles
arp passing through 75 u 1S sigve. s uniformity
coetficiantis 8 and coefliciant of curvature is 2.
AS per 1S ¢lassification, this sail is classilied

as
{a} SP {b) GP
{c) Sw {d) GW

Q.7 In a panicular soil sampla, faboratary analysis
has yislded the (ollowing resull:
1. Band - 20%
2. Silt - 30%
3. Clay - 50%
Wilhoul using the lextural chart, the corcect
texiural classilication of the soil would be
(8) {oam (b} sandy clay
{c) silty loam {d) clay

Q.8 Sieve analysis on.a dry soil sample of mass

1000 g showed Ihat 980 g and270 g of soil pass
Ibrough 4.75 mm and 0.075 mm siave,
respectively. The liquid limil and plaslic limits
of the sail [raction passing through 425 m sieves
are 40% and 18%, respeclively. The sail may
be classllied as

(a) SC (b} Mi

© C {d) SM

Q.8 Conslder lhe Jollowing stalements:

1. " Coarsegralned soil having fines {<75u in
slze) between 5% and 12%, have a dual
symbol according to IS coda for soil
classification i

2. Al liquid flmit, all soils have the same
shearing sleength.

3. Lower the shrinkage limil, greater is the
volume changa in  a soil with change in
v/aler conlent.

Which ¢l these staterments are correct?

(@ 1and?2 (b 1 and 3
{c) 2and 3 (@)1, 2and 3
Answers -

1.{e) 2.(e) 4.(B) 4 (&) 5. (c)
6. (c) 7.(d) B8 (a) 9. (d)

Hints and Explanations:

{c]

A B
Pi=tl-PL 60-35=25
55-20 =35

wG 04%x265 1325
e= '73‘ 0.
025x27 _ 675

Gy 285%1 44 gt
™ Jre 1+1.325

2.7x1
= 1.61 gfm!

Th0678 09

Fiol Bis mose hence it has more clay particles.

b B .
(G}Wls welt graded gravel far which coefficlent

of unilormity (C) > 4- ‘ N
awis well grad;d sand for which coellicient of
uniformity {(C,) > 6 -

ML is sill with low plasticily (< 35%)

CL is clay wilh low plasliclty (< 35%). It also
possess fow comproassibliity.

D, = 4,75mm
D, = 0.075 mm
- A5 6333560

u ¥ D, 0075
So correct answier is 'c.

7. {d)

(c) _ .
Since more than 50% of parlicles are passing
through 4,75 mm sieve while less than 50% are

passing lhrough 75y sieve, tha soil is sand.

Cu =8>06

1<C, =2<3
Therelore ils well graded sand (SW)
As 50% ol soil is clay. So it will be classilieds
as clay.
o imi is the volume
Lower lhe shrinkage limil greater is the v
change.

For coarse -grained soil with (ines < 3%
classification %vill be GP, GW, SP, and SW. 1oer
fines > 12% classilication will be baseq on
plasticity chanas GM, GC, SMand SC. Forline-s
5 - 12% dual classilicaticn like GP — GhA;
GP - GG elc., wlil be used. ‘

At liquid limit the sofls possess a carlain shear
sirangih which Is Lhe smallest value inat can ke

measured in & standard procedure. From direcl

shear lests on dillerenl types ot clay_s itis fournd
{hat liquid limit coresponds 1o ashearing sieng 1h
of aboul 2.7 kNJm2.

e Y
The shrinkage ratio SR = *Wx 1

1

Y-Vl 400 = sAV, = —
Wy—Wa [Ws . E}
If shrinkage limitis less lhe volume change v ilht
change in water conlent will be more.



