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Engineering Soil Classification

Lm'mmmﬂ%amﬁm?mmm fl?iﬂ?ﬂi?ﬂ‘ﬂ LG]')’L!
ASTM, U.S. Bureau, Atterberg, M.I.T, Unified, AASHTO, CAA, USDA

1A A Y A A
LL@WIH?J?JGI,(’])'?J 293211 AD
1. Unified Soil Classification System (USCS)

2. American Association of State Highway and

Transportation Officials (AASHTO)
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UNIFIED SOIL CLASSIFICATION SYSTEM , USCS
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Fine Grained Soil
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Unified Soil Classification System

Adapted from Basie Sods Bngnaanng

B.&. Hough copyright 1957 The Ronald Press Company

felgjor Divisions Fattem Code Cescription
;35;?&*&-?‘5?( R ;
h et ot Rl Welkgraded aravels or gravel-sand mixiures, [tile or no fings
L T B i
GRAVELAMD | CLESN Lt e s
GRAVELLY GREVELS (littia Jfﬁ_"h_‘jtﬁ_ _af‘
Tk Bt et et el op Pootty graded gravels or gravelsand mbdures, Iitle or no
gl fings
fefatazate]
it m’::_‘:‘ hale 7 Gl Eilty gravels, graveksand-sit mixiures
S0ILE fracten iz I:r_gkr GREVELS
L":B" Mo dskwm | wITH FINES
ﬁﬂ:ﬁi‘:?’%m GG Clayey gravels, gravel-sand-clay mxtures
Welkgraded sands or gravely sands, little or no fines
CLESM SANDS |
(it ar nao Anas) [
ﬂ“:;::ﬂ P:" gmgﬁgm Poorty graded sands or gravelly sands, [t or no fines
largarthian Mo,
200 g iz,
m:: halg 7 Sifty sands, sand-gill miktures
fracton is T
:-ﬂ'll“lf:ﬂl'l b, Em?;m i
Iy fila,
,['ni,’;u"nﬁ'z?f':.,m =1 Clayey sands, sand-clay miaures
""""""""""" | ML Inargank sits and very fine sands, rock flour, siltty or clayey
| fine sands, or clayvey =ills with slight placticy
LIl |
;E*IESUHNHEU ﬂi%ﬂﬂ kess %%ﬁ}:j CL Imargank clavs of low 0 medium plasticiy
977
; f?:j’? e
THr HE D UE T X e ¢
A HE HHE il oL Crrganic sifts and organic silt-clay s of low plasticity
i lI:
E'ﬂ‘fsm """"""""""" MH Inorganic sits, micaceous o diatomaceous fine sandy o
sifty soils, elaglic sits
ekl ;ﬁﬁﬁn 0 CH Inarganic clays of high plasticly, fal clas
amallar han b,
200 -seye g,
;; ;; ;; A OH organic clays of medidm to high plasticly, organic siks
e x///
""""""""""""""""""""" pagll iRt : BT Peat and othar highly organic oik
HIGHLY OFGANIC SOILS

Plasticity Index (PI)

-

Unified Soil Classification
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Clays Plastic
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American Association of State Highway

Transportation Officials System (AASHTO)
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coarsSe

Fine

General classification

Granular Materials
{35% or Less Passing No. 200)

Silt-C ay Materials .
(More than 35% Passing No. 200)

Group classification

A-7

A-1.5,
A-4 A-5 A-6 A-7-6

Sieve analysis, percent
passing:
No. 10
No. 40
No. 200
Characteristics of
fraction passing
No. 40:
Liquid limit
Plasticity index
Usual types of significant
constituent materials

General rating as
subgrade

50 max —

30 max. 50 max.
15 max. 25 max.

6 max.

Stone fragments,
gravel and sand

A-2

A-3 A-2-4 A-25 A-2-6 A-2-7
51 min. = - - —
10max. 35 max. 35 max. 35 max. 35 max

- 40 max. 41 min., 40 max 41 min

N.P. 10max. 10max. 11 min. 11 min

Fine Silty or clayey gravel and sand

sand

E xcellent ta goad

36 min. 36min. 36 min. 36 min

40 max. 41 min. 40 max. 41 min,
1M0max. 10max. 11min. 11 min*

Silty soils Clayey soils

Fair to poor

*Plasticity index of A-7-5 subgroup is equal 1o or less than L.L. minus 30. Plasticity index of A.7-6 subgroup 1s gr2ater than L_L. minus 30
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Stone fragments, gravel, and sand

<35% pass

#200 I

Run sieve

analysis

PI< LI — 30
or PL. = 30




Stone fragments, gravel, and sand

<15% pass #200 §
<30% pass #40 §
<50% pass #10 B
PI is less than 6 §

Run LL and § 8 || <25% pass #200 |
<25% pass FL on *:59% pass #40 §
#900 material PI is less than 6
_ passing E L S

#40

<10% pass #200 §
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<15% pass #200

P
<30% pass #40
<50% pass #10 B §
PI is less than 6

Run LI and <25% pass #200 §§
PL on <=50% pass #40
material PTI is less than 6

passing —— S ———
#40

<10% pass #200

<35% pass

#200
y  Silty or clayey gravel and sand

Run sieve

analysis

#200 FlLaon
implies rnate‘na.l
silt-clay passing

#40




Silty or clayey gravel and sand

Run LL and
PL on
material

passing
#40




LIQUID LIMIT, L.L.

AASHTO

PLASTICITY INDEX, P.I.
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<15% pass #200

<30% pass #40
<50% pass #10 B
PI is less than 6

Run LI and

PL on
material
passing
#40

<25% pass #200 §
<=50% pass #40
PTI is less than 6

Run LL and

Run sieve

analysis

> 36% pass
#200

PL on
material
passing
#40

<10% pass #200

Silty soil and clayey soil




>36% pass
#200
implies
silt-clay

Silty soil and clayey soil

Run LL and
PL on
material
passing
#40

PI>LL-30K k
or PL<30 B




LIQUID LIMIT, L.L.

AASHTO

PLASTICITY INDEX, P.I
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GI

Partial group index

Group index (GI) = (F - 35)(0.2 + 0.005(LL - 40)] + 0.01(F — 15)(PI — 10}

- A26 and A-2-7

where F = % passing 0.075-mm sieve, LL = liquid limit, and Pl = plasticity index, %
When working with A-2:6 and A-2-7 subgroups, the partial group index (PGI) i
determined from the Pl only.
When the combined partial group indices are negative, the group index should be
reported as Zero.
IGroup Index ; *
GI=(F-35)[0.2+0.005(LL-40)]+0.01(F-15)(PI-10 ®
=(82-35)[0.2+0.005(38-40)]+0.01(82-15)(21-14p < ‘
=16.0 8
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Comparison of Soil Groups in USC and AASHTO System

Comparable Soil Groups

Soil (i':‘;\roup in AASHTO System
UsC Most Possible but
System Probable Possible Improbable
GW A-1-a — A-2-4, A-2-5
A-2-6, A-2-7
GP A-1-a A-1-b A-3, A-2-4,
A-2-5, A-2-6,
A-2-7
GM A-1-b, A-2-4 A-2-6 A-4, A-5,
A-2-5, A-2-7 A-6, A-7-5,
A-7-6, A-1-a
GC A-2-6, A-2-7 A-2-4, A-6 A-4, A-7-6,
A-7-5
SW A-1-b A-1-a A-3, A-2-4,
A-2-5, A-2-6,
A-2-7
SP A-3, A-1-b A-1-a A-2-4, A-2-5,
A-2-6, A-2-7
SM A-1-b, A-2-4, A-2-6, A-4, A-6, A-7-5,
A-2-5, A-2-7 A-5 A-7-6, A-1-a
SC A-2-6, A-2-7 A-2-4, A-6, A-7-5
A-4, A-7-6
ML A-4, A-5 A-6, A-7-5 —
CL A-6, A-7-6 A-4 —
oL A-4, A-5 A-6, A-7-5, —_
A-7-6
MH A-7-5, A-5 — A-7-6
CH A-7-6 A-7-5 —
OH A-7-5, A-5 _ A-7-6
Pt _ —_ —_

Source: Liu, 1967.
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PLASTICITY CHART

For classification of fine-grained s¢ils

and fine-grained fraction of coarsg-grained

| soils. / |/
Equation of “A" — line < v [ A-7-6

Horizontal at Pl = 4 to LL = 25.5, N2 _

| then Pl =0.73 (LL —-20)

Equation of “U” - line

Verticalat LL=16to Pl =7,

 then PI =0.9 (LL -8)
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Boulders

Sand

AASHTO Gravel Combined Silt and Clay
Coarse| Fine
Cobbles
Gravel Sand
USC Fine (Silt or Clay)
Coarse! Fine Cu.‘Medium Fine

Sieve Sizes
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Comparison of soil-size limits of AASHTO (AASHO) and
USC systems. (From Liu, 1967)
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