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SYMBOL ' _ GROUPNAME

T 0% pliNo. 200 2 <I8% pluso. 200 Lendsy
15-29% plus No. 200 % and>% gravel ~—— Leanclaywithsand
P1>7 and plots ——s CL< plusNo. g gravel ay

% sand <% grave] =———>- Leanclaywithgravel

onor above % sand >% gravel <15% gravel Sandy lean clay
“A” - line >30% plusNo. 200 < 3 315% gravel - Sadylean clay with gravel
% sand <% gravel <15% sand Gravellyleenclay
: T 315% s30d e Gravellyleanclywithstnd
. <30% phes No. 200~ <15% phus No. 20— - + Siltyclay
. 15-29% plus No. 200 % sand >% grave! «=—= Siltyclay withsand
. 4€PI€7 a0d e CL-ML ¥ S S yavel ——> Sityclaywithgave
Inorgenic Plots on or above % sand >% gravel ~e% <I5% gravel ———— Susdysityclay :
A" - line 230% pius No. 200 < #15% gravel —————»- Sandysilty cay with gravel
% send <% gravel <: <15% S et Giravellysilty clay
#13% 8400 =y Giravelly sty clay with sand
<30% plus No. 200 <15% plus No. 200 Silt
LL<50 P . ~ |s-29{‘ PlusNo. 200~ % sand >% gravel ———- Sillwihsdnd
PI<4 0r plots == ML * % sand <% gravel ——- Silt with gravei
below “A” - line %sand >% gravel <15% gravel + Sandysill
>30% plusNo. 200 < e 315% gravel e Sandysiltvithgravel
% sand % gravel <: <15% sand~————— Gravellysilt
’ #15% 5and e Gravellysilt withsand
T Tem—
<30% plus No. 200 <: <15% plus No. 200 - Faclay
’ 15-29% plusNo. 200 e % sand >% gravel ——s- Fat clay with sand
Pl plots on of ——e CH % 8400 <% gravel ewe—sr Fatclay withgrave!
above "A™ -dine % sand >% gravel <15% gravel Sandy fa1 clay
, #30% plus No. 200 <: T 315% gravel s Sandyfatclaywithgravel
” % sand <% gravel t: <15% sand swmee—s- Gravellyfat clay
Inorgani »15% sand se—e——s- Gravelly fat clay withsand
ganic
<30% plus No. 200 <15% plusNo. 200 Elasticsilt
e X m{' PusNo.200 g %sand >% gravel —— Elsicsitwithsand -
PI plots below==~-> MH % sand <% gravel == Elasticsilt with gravel
LL=50 “A™ - line % sand >% gravel = SIS gravel Sandy elasticsilt
\ 230% plus No. 200 < 315% gravel ———-=—s- Sandyclasticsiltwithgrave!
% sand<% gravel <15% sand Gravelly elasticsilt
: TN 315% 3300 e Gravellyelasicsil with und
. { LL - ovendried
Ornluc( LL; notdried <0.75)—P OH———

Fig. 3.11(a) Flow chart for classifying fine-grained soil (50 percent or more passes No. 200 sieve).
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GROUP SYMBOL GROUP NAME

<5% fines m————rCU4 and 1€Cc3 —GW <15% sand Wellgradedgravel
T 315% satid——s Welk-gradedgravel with sand
*Cu<4 and/or 1>Cc>3 GP-<::‘<|”‘IID¢*’ Poorly graded gravel
. T >15% sand — Poorly-graded gravel with sand

rmu-MLmMH-——Gw.'GM.-<::' et <15% 52100 =t~ Well-graded gravel with sili-
Cuéand 1<Cc<3< T e 218% snd——— Well-graded gravel withsiltandsand
: fines=CL,CH, GW-GC\ 15% sand ——+ Well-graded gravel with clay (or siltyclay)
. Sy 5% sand —— Well-graded gravel with cdayandsand
. . {orsiltyclayandsand)

GRAVEL . LML)
%gravel> $-12% fines, (orCL-ML)
Huaed fines=ML orMH GP-GM 15% sand Poorly graded gravel withsilt
Inesw| — - < vel wil
Cucct andior 1>Ce>3 s ) ‘Q_‘:>IS$:M—’-—. Pwdyypﬁed:"lvelvilhihlﬁm:h
fines=CL,CH, GP-GC~= 15% 3and - Poorly graded gravejwith clay (or siltyclay)
{orCL-ML) GP-GC—— i Postly grided gravel with clay and sand
) ) . * (orsilty layandsand)

fines =ML or MH GM «<15% 5and——s. Silty grave!
e —— 315% 5210 < Siltygravel withsund .
>12% fines fines=CLorCH GC <15% sand ——eme Clayey gravel
~ - . o —— 215% $a00 ey Clayeygravel with sand
fines =CL-ML. GC.GM\ <15% sand Sifty, clayey gravel

»15% sand ———r _Sil:y.dayty;nvelwilh sand

<5% fines s Cué and §€Cox3 SwW » <15% gravel —s Well-graded sand )
~ == 315% grave — Wellgradedsandwith gravel

\ Cucé sndlor 1>Ce>3 SpP <15% gravel — Poorly gradedsand
e 215% gravel —s- Poorlygraded sand with gravel

cd/ fines=MLorMH -—bsw-sM<<IS% ylvd-—.’\vell-gudedund with silt

Cua6 and 1€C . *15% gravel == Well-graded sand withsilt and gruvel
T fines=CL,CH — SW-SCm> <I5% gravel —> Welkgadedsand withcly orsiyciay)
SAND (orCL-ML).  © - : 315% gravel =+ Welt-graded sand with clay and gravel
%o sand = 5-12% fines . - (orsiltyclayand gravel)

% gravel 5 Lo - ]
fines= ML or MH ———s-., c - <15% gravel — Poorly graded sund with silt
<: S :P-S.zi_ T 515% gravel . Poorly gradedsand vith :]ilu?dy;vell ,
fines»CL,CH. -SP « <15% grave) — Poorly, sand with clay (1 silty clay)
(orCL-ML) : P.s = 15% pvel'—"—_l’oodymundwilhdlyand gravel
3 N . . . - ~ (orsiltyclayand gravel}

. fines=ML or MH -——-‘SM—? <15% giavel - Siltysand
>15% gravel—e-'Silty sand with gravel
>12% fines: fines=CLorCH SC <15% gravel— Clayeysand
A LTl gravel— Clayey sand with gravel
. . fines=CL-ML ———eet- SC-SM —Q <15% gravel —-Silty, claycysand

#15% gravel = Silty, clayey sand with gravel

Cu<6 and/or1>Ce>3

Fig. 3.12 Flow chart for classifying coarse-grained soils (more than 50 percent retained.on No: 200 sieve).
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TABLE 3.14 CLASSIFICATION OF SOILS AND SOIL-AGGREGATE MIXTURES".

- Granular Matesisls . Sitt-Clay Materials
General Classification {35% or Less Passing No. 200) S {More than 35% Passing No. 200)

Al - A2 R &

—

Gioup csiication  Ada Adb A3 A24 A5 A2E A2] A4 A5 AE  AISATE

Sieve analysia, percent
passing: .
No. 10 BOma.  — - - - - - = - - -
No. 40 30 max. .60 max, §1 min. - - - - - - - -
No. 200 16mex  26max. T0max. 35mex 35max 35max 36max.  36min - 36min. 36 min 36 min.
Charactaristics of B ‘
fraction passing
No. 40: . e .
Liquid limit - - 4Omax. 41min. 40max. 4lmin.  40max. 4 min.  40mex. 41 min.
Plagticity index 6 max. NP 1Omex. 10mex. 11min. fTmin. 10max. 10mex 1mn. U min?
Usual types of significant .
congtituent materials ~ Stone fragments,  Fine Sity or claysy gravel and sand- ~  Silty soils - ~Clayey soils
. gravelandsand.  sand - ) : Ce
General seting as
subgrade Excellent to good . Fairto poor,

FAASHTO (1986, 1988). R
#Plasticity index of A-7-5 subgroup is equal or lass than LL minus 30. Piasticity index of A-7-6 subgroup is greater than LL minus 30.
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Soil groups Subgroups and laboratory identification
GRAVEL and SAND may be qualified ' | Group Subgroup Fines Liquid
sandy GRAVEL and gravelly SAND, symbol | symbol (%less | limit
etc., where appropriate than
0.06 mm)
= Slightly silty or GW GW
,E ~ | clayey GRAVEL G 0to$
5 g GP GPu GPg
~
E'a |sity GRAVEL G-M | GWM GPM .
g | G-F 5t015
g Clayey GRAVEL G-C | GWCGPC
=
< g Very silty GRAVEL GM |GML,etc
_ 2% GF 15t0 35
F |9E8 | Veryclayey GRAVEL cc |ecoL
3 B3 6c1
E_[Zek GCH
% £ § s X2 GCV
L] kel GCE
Q82| a Slightly silty or SW sw
@ g g clayey SAND ) 0to5
g g sl £ SP SPu SPg
-85% BE [sity SAND SM |SWMSPM
: = 5t015
5 g Clayey SAND SC |SWCSPC
:. § | Verysilty SAND SM SML, etc
"% (= SF 15t0 35
= § | Veryclayey SAND sC SC}..
wE® e
% 'é g SCH
Zs2 scV
»ES SCE
Gravelly SILT |l MG |[MLG,ec
m , FG
% g |Graveily CLAY cG |cLG ‘<35
5 |3 é & CIG 351050
T 123 CHG 500 70
'g :-g 27 CvVG 70 to 90
s |Ew8 CEG > 90
: ] gs 3 |Sendy
w5 59 y SILT MS MLS, etc.
=¥ F$
®na E Sandy CLAY CS CLS, etc
g8s . |sirodsom) ML, etc
wme Sla S F
L e =3
Zs5& Z & |CLAY C CL <35
KE= “e cl 35t0 50
Elsg CH 5010 70
RAOYE Ccv 70 to 90
CE > 90
ORGANIC Descriptive letter ‘0" suffixed to
SOILS any group or subgroup symbol
PEAT Pt
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