Unified Soil Classification System

Soil Classification

The separation of soil into classes or groups

Grain Size Distribution

each having similar characteristics and

potentially similar behaviour
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(d Few simple (routine) tests are used to classify soils.

o Gradation ...... Sieve Analysis
o Atterberg Limits ........

o Hydrometer Analysis ...
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Figure 5.3. Particle-size distribution curves for sediments in Czechoslovakia (Bazant,
1979): 1. Vltava River gravel; 2. “Gap-graded” gravel; 3. Letna terrace, uniform sand;
4. Pankvac terrace, gap-graded clayey sand; 5. Micovna loess; 6. Hodonin silt; 7. Ruzyne
clay; 8. Branany bentonite; 9. Quartzite talus from Boulder Mountain, Black Hills, South
Dakota.
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UNIFIED SOIL CLASSIFICATION
{Including ldentification and Description)

e Group s Field Idenafication Procedures (Excluding | 11 £ rmation Required for
Major Divisions : Typical Names perticles larper than 3 n. and basng Factions e 5
Symbols on estimated weiphts) Describing Soils
1 2 3 4 5 6
& B N Well-graded gravels, Wide range in grain size and For undisturbed soils add
g . E el GW gravel-sand mixture, substantial amounts of all information on 5”*‘“““@}”“1
i i H B Eg little or no fires. intermediate particle sizes. deg “:":[ 'J[i, GO ﬁ‘,:l;“c“*
g 2w = B- cementation, moisture
S'I; I"}: g E ‘;' _; Poorly graded gravels or Pl’l..‘[ilJl'nil‘{ﬂ'l‘lﬂ}' ONE $17¢ 0T 4 condition, and drainage
£ = B ; B j | GP gravel-sand mixwre, range of sizes with some characteristics.
w 2oh = little or no fines. intermediate sizes missing.
= =1
= B g — z
coF # = st " s . s 3 - s 4
i o=g B § Silty gravels, gravel-and- N'-ml_'-'l_"%“'ff fines or r_’-‘?‘:b with low Give 1}'1:_|1i,ﬂl name; indicate
= 22 E = gilt mixmires. plasticity (for identification approximate percentages of
= f: o § g g = procedures see ML below). sand and gravel, maxmmum size;
s B o Smog 2 : T : F angularity, surface condition,
ﬂ O 2= 'g ® g E GC Clayey gravels, gravel- Plastic fines (for identification and hardness of the coarse grains;
1] =~ F BEET . -
R -"E'f = g O=6 am-clay rixtTes. procedures sce CL below). local or geologic name and other
=) - S T e
E= & . = : — pertinent deseriptive information;
;"_}; - . g = Well-graded sands, Wide range in grain size and and symbol in parentheses.
£ g £8 B g SW gravelly sands, little or substantial amounts of all
5 g2 g 5= E 5 E no fines. intermediate particle sizes.
E =) o 2 - g8 2 p “
w= & I: & = #E Poorly graded sands or Predominantly one size or a Example:
] - % = £ i:! "j_e SP gravelly sands, little or range of §izc5 with some Silty sand, gravelly; about 20%
2 Blaesd g CP= no fines. imtermediate sizes missing. hard, angular pravel particles Y-
= =|g 85L& . - G
2 E|(l@fog B ] ] Nonplastic fines or fnes with low in. maximum size; rounded and
T B 2S£ 9 3.7 gMm | Siltysemds smdsil plisticty (- ot feimiurt TRhAnIAL M Braild, Coarhe
" .E 5 g SE- mixiures. procedures see ML below). tf_u fine; E!.l[}]iil'l.lll ]5‘? :'1L1r:|'.llarsh::l_II
= ~“'8 B ELE ines with low dry strength;
8| & ? £ 4 £i SC Clayey sands, sand-clay Plastic fines (for identification well compacted and moist in
s == é &~k mixtures. procedures see CL below). place; alluvial sand; (5M).
8|
8 Identification Procedure on Fraction
= = Smaller than No. 40 Sieve Size.
I 2 Dy Swrength | Dilatancy | Toughness
= 5 (Crushing |({Reaction tof{ Consistency
-] i Characteristics] shaking) near PL)
5 = = Inorpganic silts and very fine sands,
% = i ?5 = nmﬂ;_ ;ﬁ: ;Eg}gﬂ"r;’;’“ None to Quick to b For undisturbed soils add information
2 E K-} ==y E sands or clayey silts with slight slight slow Hong on structure, stratification,
2 = k| ..: p j = 2 plasticity consistency in undisturbed and
TEs & R Incrgante clays of low to medium Medium None to f remolded states, moisture and
=k = N CL plasticity, gravelly clays, sandy . Medium ) iti
2845 DB E o 4 ! to high very slow drainage conditions
s oE R 1= clays. silty clays, lean clays. ?
‘f“g % =] oL Crganic silts s_u:q erganic silty S]ipj_:l 1] Sl Slight Give typical R i;'.d.icate degree and
E B 2 2o clays of low plasticity. medium character of plasticity; amount and
3 SE5 | MH | I | Sigwo | Swo | Siguo | oo g cole
=] = £ i eI medium none medium . i B ik
= 3 i silty soils, elastic silis. ﬁeqlagm_naj.p:ear@ mhe:rdperm:tlf;t
e - BT | Inorganic clays of high plasticity, High to : criptive information; and sym
B m 2= CH PR = MNone High :
=} = o9 fat elays. very high in parentheses.
= wma B OF | O s of medmmm bigh Mediumto onetoven| Slightto | Example: ) .
plasticity, organic silis. high slow medium Clayey silt, i—'}‘_‘;"_“‘“', slightly plastic, ml.E,al
" o Peat and other highly organic Reeadily identified by color, odoe, spongy feel i o 5 mesand,!:'. .us \-ea‘f
Highly Organic Soils Pt : . = i : 2 root holes; firm and dry in place; loess;
soils, and frequently by fibrous texture (ML}




Table 41 AASHTO Soil Classification System

RTINS A -, 200sieve) -
A-1 A-3
Group classification | A.1a A-1b A-2-4 A-2-5 A-2-6 A-27 A-7-5
A-T-6
Sieve analysis
Percent passing
US Mo. 10 (2 mm) 50 max
US No. 40 (420 p) 0 max | 50max |51 max
US No. 200 (75 ) 15max | 25max | 10max |35max |[35max |35max |35max |36min |36 min 36 min 36 min
Characteristics of
fraction passing US
No. 40 (420 p)
Liquid limit
Plasticity index . . .
Non- 40max |41 min |40 max |41 min |40 max |41 min 40 max 41 min
6 max plastic |10 max | 10max | 11 min 11 min | 10 max | 10 max 11 min 11 min
Group indax 0 1] o 4 max B max 12 max 16 max 20 max
Usual types of Stone fragments Fine Silty or clayey gravel and sand Silty soils Clayey soils
significant gravel and sand Sand
constituent materials
General rating Excellent to good Fair to poor
as subgrade

Mote: A-B is identified by visual classification, and is not shown in the Table.

Classification procedure; Proceeding from left to right in tha chan, the comect group will be found by the procass of elimination. Tha first group from the left consistent with
tha tast data s the comect classification. A-7 group is subdivided into A-7-5 or A-7-6 depending on the plastic limil, For w, < 30, tha classification is A-7-6; for w, 2 30, it Is

A-T-5,
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