Soil Classification
Engineering Soil Classification
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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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UNIFIED SOIL CLASSIFICATION SYSTEM , USCS
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Unified Soil Classification
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American Association of State Highway
Transportation Officials System (AASHTO)
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coarse Fine

Granular Materials

Silt-C ay Materials
(35% or Less Passing No, 200)

General classification {More than 36% Passing No. 2001

A-7
A1 A2 I
_— A-7.5,
Group classification A-1-a A-1-b A-3 A-2-4 A-2.5 A-2-6 A-2-7 A-4 A-5 A-6 A-7-6
Sieve analysis, percent
passing:

Neo. 10 50 max - - — - - - - - = -

No, 40 30 max. S50 max. 51 min, - — = = - - -

No. 200 15 max.

25 max. 10max. 35max. 35 max. 35max. 35 maxl] 36min. 3IEmin, 36min. 36 min
Characteristics of

fraction passing

No. 40:
Liquid limit - - 40 max, 41 min, 40 max 41 min 40 max. 41 min., 40 max. 41 min,
Plasticity index 6 max. NP, 10max. 10max. 11 min 11 min 10max. 10max. 11 rmin. 11 min."
Usual types of significant
constituent materials Stone fragments, Fine

Silty or clayey gravel and sand Silty soils Clayey soils
gravel and sand sand
General rating as

subgrade Excellant ta goad

Fair to poor

*Plasticity index of A-7-5 subgroup is equal 10 or less than L.L. minus 30. Plasticity index of A-7-6 subgroup 1s graater than L.L. minus 30
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Stone fragments, gravel, and sand
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Silty or clayey gravel and sand

AASHTO

PLASTICITY INDEX, P.1.
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=15% pass #200
=309 pass #40
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50 T Group index (GI) = (F = 35)[0,2 + D.0OOS(LL - 40)] + Q.01(F — 18)(P[ — 10}
where F = % passing 0.075-mm sieve, LL = liguid limit, and Pl = platicity index, o
When working with A-2.6 and A-2.7 subgroups, the partial group index (PG o o E
AASHTO ] determined from the PJ only. X
T When the combined partial group indices are negative, the group index shou'd be :‘:
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Comparison of Soil Groups in USC and AASHTO System

Soil Group Comparable Soil Groups

& 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
SwW 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 spils

and fine-grained fraction of coarsg-grained
| soils.

Equation of “A" — line

Horizontal at Pl = 4 to LL = 25.5,
| then Pl =0.73 (LL -20)
Equation of “U" - line

Vertical at LL = 16 to Pl = 7,

| then Pl = 0.9 (LL -8)
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Comparison of soil-size limits of AASHTO (AASHO) and
USC systems. (From Liu, 1967)
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