Soil Mechanics-3" class Highway & Transportation Dept.

Atterberg limits

1. Liguid limit (LL)
2. Plastic limit (PL)
3. Shrinkage limit (SL)
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Atterberg limits and related indices.
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Soil Classification
4. The unified soil classification system
5. The triangular method
6. AASHTO method

1-The unified soil classification system (USCS)

According to the USCS the soil is divided either coarse-soil: Gravel (G)
or Sand (S) or fine-soils: Silt (M) or Clay (C). The coarse-soils sub
divide to well graded (W) or poor graded (P), and the fine-soils sub
divide to high plasticity (H) for LL> 50% and low plasticity (L) for

LL< 50%.
<: Gravel (G): 150 mm-4 mm W = well graded
Coarse <~ sand (s): 4mm-0.074mm | p = poor graded
Soil H = high plasticity
Ei Silt (M): 0.074 mm-0.002 mm
Ine L = low plasticity
Clay (C): < 0.002 mm
Procedure

The USCS needs the following values:

e Passing Sieve # 200 (Dia. 0.075 mm)-------- sieve analysis

e Cu=D60/D1I0 —emeeeeee- sieve analysis

e Cc=D302/(D60-D10) W - sieve analysis

e LL&PL e LL & PL tests
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Plasticity index
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The unified classification system

(USCS)

Passing sieve # 200 %

(Dia. 0.075 mm)

AN

~

>50%

!

Fine soils
(Silt. Clav or Organic)

l

Plasticity Chart
CL

~

<50%=A
Coarse soils

(Gravel or Sand)

!

Passing sieve # 7 %
(Dia. 4 mm)

=B

!

CH
oL, ML Gravel % =D=100-B
OH, MH Sand% =E=B - A
CL-ML ~ A ~
Sand Gravel
D i E D>E
o s o1 sl Tood =1 | -Cu>6 " |SW ~Cu>4 " )GW
: W 1<Cc<3 A< 5% 1<Cc<3
S e - SP - GP
B = o
FES %L MH Plasticity Chart Plasticity Chart
cL- WU ,'}’l SC A>12% GC
0 10 20 30 40 50 60 70 80 90 100 SM GM
Liquid limit
Plasticityschart

Mix of above
two cases:
SW-SC

Atterberg limits & Soil Classific

SW-SM
SP-SC

5% <A<12%

Mix of above
two cases:
GW-GC
GW-GM
GP-GC




Soil Mechanics-3" class Highway & Transportation Dept.

k |EgeiE T _ MEfTEEEEy = pyuay
A e 3|8 fekbie § G
= Tz -EE = | E |Fzo8E t L o X s léi i
T aE] B LihE : B E E T L
. R ER AR ) L & N I EEE L TR
HE | E E T i lL T i b EEEFQE
PER b ppis | 1 spihits fhig
NLERE ;;: < = |5 |5 13)]] EI-- = = 2.8 E-{%E;EE!EE gg:;ig
AR ﬁ_’_;J. i | Il 1 ﬂ‘uf“_agg% g iiiih ga;;i%g
col RO R fneliieis s |1 sndiaielt Gl
S 'E'iff e 1 |] il
m*u“::ghﬁﬁ; mniilll'ln:m-i' HEY W nn e B & R CEEEdd arEiUE
i bt | [T 2 3 | rgiaééhaiﬂg{ﬁ;ii
o TERA L TET e M i T M g T 14 = .o B u ;
-rrmw-n-qﬂumnp-uuuum:dum KpUY KIS ; E%E!‘:ggiﬁii;iigiig“
WS TS WO PIOE THE T Ul Te me s mn Bnimnp i aars o s #ng & E'}EEE%E 'E-E-"!.Eni!:i E
FLAEFS PELETY | Erreusd AT E nzgE o :-.
R T e
58 4ii Hi, Bgoie T L R T
3 ‘E!.E BiF 3¢ifl figagerd i L §ff5a| § ¢ mifpe B3GR
CEEAFRET 53 3 bi"]ET!‘.. E“E =g E -Eil: _EEE u Be Ej!l‘é- <155
323 L 1 R I i ;T; dai|{H ;éiééaa‘%ﬁ
E R E HH juigifl I sEE| g sl ETEREAG
: Hill e 15! R TR .Es seifie| £ 25 EcREelioly
j7 | ghibdi 355“‘51&9 sribin Hem PUt E EE EEEE;%EE!
. T FERE 38 ez |3 |55 |2 k2 RERTH
| TR IV IR R R Y| {2 st
R R TR A e
S5 |28 |ael 5 |a3 | %5 |q5) k8|5 za® |E3E 14555325 ST HHTE
Ut Bl g ] il | it
AR IR bl Y| | iRt
E E:- 1: gl El. g:l E:I ; E:; Elt-g H ..! n__ElEEE EEEH?EEEE;;E!E%
L —= 7 | ] & Euui "Ekp:
Bl [slefel s [o]8)s e alefz]s] ‘%Eéggirsfig.éif
} ; 5
it B 22 gzl | § gu | leg] |aglgg | ¥ £
B E R L
s |3 |Bi: | B 555 EIF - HEL | - i EE:'- Pt ‘=35’E5H-5i
E[3f |::l% {E o g E s 1. i BE [ 2 p p@ spREIxiEgt
B REIE BHAE i PUEIRE e el | 88 B SRrsbics
SlsE [ER1pElE 0 EF (4R pa | (B E3E | BE | Mp |E(BRIEEE |y 0§ By BkssResiis
HEREIE R R e e T ey
AR IR e L Y
gl f EE | fo | BE, |i: = [§| 220 Z | Eg |z2|2d |cI|Eg|eBE| 28 2 gIpiete digies
Ei 3¢ gi it i ;i! -Ei EE T AR ol F;;’iﬁ il :igﬂﬁggzﬂ- H
g i . = ¥ Lsidpiwaasjl
B o | e | o [ i : ! L El__igiﬁiﬁifﬁ‘gi
R e R - p aizﬁsggi%iﬁ=fi‘-’§3
T - lI|'||1rHl.l-_1- ™ LU . OF L) S I._.lllel A ! EEI = gLE!EE EE!
1 nmﬂmwi:'ill.wlﬂ:::nlm- LT E] 5 J:::,.F:‘E“ .]:;';;:5 ‘i EE EE!EEE!%‘EF.;E‘E
S| e | | i
bt S S o |2 _ 2 |E:: tsiiffzgii e
n:“:mﬂn %:II%EIE;H:H TaEwn lﬂli‘-ﬂql di H;:E:n:u"ﬁﬁ:qﬂll - gjg .E gﬁi EE}E%E EE': ;’E‘E
Bk fad i F - S0 HEH [EE il an E.- -

Atterberg limits & Soil Classification

4

Dr. Yasir Al-Badran

i mrdraer the & e

EPHCISRRP g



Soil Mechanics-3" class Highway & Transportation Dept.

2-The triangular method

Soil fraction Diameter in mm
Gravel >2.00

Sand 2-0.05

Silt 0.05-0.002
Clay < 0.002

Triangular Classification chart of the Mississippi River commission, USA

(After Murthy, 2009)

Atterberg limits & Soil Classification Dr. Yasir Al-Badran
5



Soil Mechanics-3" class Highway & Transportation Dept.

Excellent to good -
Silt-clay materials (more than 35% of tc
sample passing No. 200)

A-6

36 min. 36 min 36 min.

40 max. 41 min. 40 max.
10 max. 10 max, 11 min.
Silty soils Clayey soils
Fair to poor 2
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