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For classification of fine-grained soils )4
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& ™7 Equationof W'~ 1 I g
quation o - line
> Horizontal at PI=4 to LL=25.5, / \\\;\;\/ A \\ﬁ"/
wi then PI=0.73 {LL-20) D) s ~% o \//
Fl=uwiolilLL~ oy} td \J “'VA/
[=] 40 . oo #~
2 Equation of "U"-line X o v
= Vertical at LL =16 to PI=7 e G&s
> then PI=0.9 (LL-8) Ve
| 30k p
- //
g // N/
< 20} 7 Q" A/
d & / OR
3 A5 MH o= OH
/ 7/ /
”': - et ML or
7T T ML orOL
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gravel o sand  awbe Well graded <5 o 4l
poorly graded & o asls silt &Y Clay o,
organic ! inorganic  J1 ¢ Leanclay <Y »,
fatclay &l o) silty sand ~ jls Y 4l Clayey sand s _w; awlo
silty gravel s Y 5 clayey gravel s oy oo
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GROUP SYMBOL GROUP NAME
i Cuz4 and 1<Ce<3 e ra ra
S W o e g

= Cu<d andfor 1>Ce>3

G F' <. 15% sand ———= Poorly graded graval
=15% sand——= Poorly graded gravel with sand

fines=ML or MH———>=G W -GM <15% sand ———= Waell-graded gravel with silt
Cuz>4 and 1((::53{—’ =215% wmng ———»= Woell-graded gravel with silt and rand
/ _‘-“‘HML CH, __—."G w GC"F‘ <15% sand ———= Wall-graded graval with clay (or silty clav)

ded graval with clay v
GRAVEL for CLML) T 215% sand ~——- Well-graded gravel with clay and sand
% gravel > 5-12% fimes {or silty cley and sand)
% sand
finessML or MH————=GP -G M?:: <16% sand ———= Poorly graded gravel with silt

Y

Cu<l4 and/for 1>Cl:>3< 216% 1and — - Poorly graded gravel with silt and sand
fines=CL, CH

.CH, =GP- Gc-qq<1s% sand ———a= Poorly graded gravel with clay {or silty clay)
lor CLML) =15% sand ———= Poorly graded gravsl with clay and sand
lor silty clay and sand)

()

—a finae=ML ar MH = GM —= <15% sand ——— Siity gravei

e T o v
T Z15% sand ~———= Silty gravel with sand

>1zaa r.m »fines=CL or CH _—hﬁc—T‘:{“% #nd ———= Clayey gravel
215% sand —»- Clayey gravel with sand

fmn'CL-ML GC-G M-:——I-Qlﬁ% $and ———p Silty, clayey gravel
T >15% sand — = Silty, clayey gravel with sand
<5% fines Cu26 and 1<Ce<3 ~SW <15% gravel——» Well-graded sand
: __‘-‘-—“‘-l- Z15% graval — = Wall-graded sand with gravel
= Cu<6 and/or 1>Ce>3 »SP <15% gravel ——m= Poorly graded sand
_—_-‘-"'“'5215% gravel ———= Poorly graded sand with gravel
N [~ LYTON ~3 7 |
e Tines=MiL or H——— = IW DI M= — » <15% gravel ——»~ Well-graded sand with silt
Cu6 and 1<Ce<3 T > 15% gravel —— - Well-graded sand with silt and gravel
fines=CL, cn,——-SW-SC-T:GS% gravel ——= Well-graded sand with clay (or silty clay)
SAND {or CL-ML} 215% gravel —— Well-graded sand with clay and gravel
% sand > G.17% fines tar silty clay and gravel}
% gravel
fines=ML or MH—————» SP*SMT: < 15% gravel ———»= Poorly graded sand with silt
Cu<§ and/or 'I>Cr.>3< Z16% gravel ——m= Poorly graded sand with silt and gravel
fines=CL, CH, = SP-SC <15% gravel ——»- Poorly graded sand with clay for silty clay)
{or CL-ML) _-H“'““‘h-zl“. gravel ———= Poorly graded sand with clay and gravel
tor silty clay and gravel)
tines=ML or MH—PSM—__—::CM% gravel——— Silty sand

215% gravel———m= SHty sand with gravel
>12% fines »fines=CL or CH =SC <15% gravel ——a= Clayey sand
___-—-‘_““-b =Z15% gravel———s Clayey sand with gravel
T fiines=C LML SC-SM B <15% gravel———s Silty, clayey sand

215% grevel—— Silty, clayey sand with gravel

&l awlo g o s S (51530935 pU g Cuods (ot J10 903 F—Y US4
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GROUP
SYMBOL GROUP NAME
<30% plus No. 2 <15% phus No. 200———— ————— = Lean clay
7 = 15.20% plus No. 200——+ % 12nd >% gravel —»- Lean clay with ssnd
PL>7 and plots— _-CL<\\ & % sand <% gravel - Lean clay with gravel
on or above — % sand =% gravel ~————#= <C15% gravel — & Sandy lean clay
“A"_line TR 530% phus No. 2m<: T 215% gravel—— = Sandy lean clay with gravel
/l % sand <% gravel ——— < 15% sand Gravelly lean clay
TR > 16% sand ————= Gravelly lean clay with sand
/  <30% plus No. 200 = <15% plus No. 200 —— —— —— - Silty clay
/ 15-29% plus No, 200~ » % sand =% gravel - Silty clay with sand
/ a<pi<7 and—»CL-ML &% sand <% gravel = Silty clay with gravel
Inorganic Thpllm on of above ,'s sand >% gravel=——— -» <15% gravel — Sandy silty clay
}f “A"~line =:30% plus No. zoa(\l T 2 15% gravel——— Sandy silty clay with gravel
/ \ % sand <% gravel ———— =< 15% sand —————= Gravelly silty clay
/ \_\ T 15% sand ———#= Gravelly silty clay with sand
/ \ <30% plus No, zoo-q: <15% plus No. 200 ————————= Silt
LL‘:SO\ /_,,/" 15.29% plus No. 200~ % sand 2% gravel—=Silt with sand
=ML<__ % sand <% gravel ~3=Silt with gravel
A\ _y % sand 2% gravel =——— < 15% gravel ——= Sandy silt
>30% plus No, 200 & T > 15% gravel -————= Sandy silt with gravel
% sand <% gravel == < 15% sand ———# Gravelly silt
\ T S 15% sand ———= Gravelly silt with sand

1 LL—ovendried
Organic (

e = <:o.?§) ——O L ———=See figure 1b
LL =not dried

- 30% plus No. 200 ——#= < 15% plus No, 200 ——————————Fat clay
- 15-29% plus No. 200==— % 1and >% gravel-—=Fat clay with sand
FIﬂolnonur-——a—CH-\/_‘_\h TR % sand <% gravel - Fat clay with gravel
above “A"~line — g %o 1and 2% gravel ———— <15% gravel—— Sandy fa1 clay
= 30% plus No. ZNQ‘ TR 15% gravel——#=Sandy fat clay with gravel
% sand <% gravel =——— < 15% sand —— Gravelly fa1 clay
Inorganic TR 15% sand ———= Gravelly fat clay with sand

/ < 30% plus No, 200 <% <15% phus No. 200 — ———— == Elastic silt
o TR15:29% plus No, 200—— % sand 2% gravel —=Elastic silt with sand
/ P plots betow———=MH \{H =% sand <% gravel —=Elagtic silt with gravel
= ( AT line % sand 2% gravel ——— < 15% gravel— = Sandy slastic silt
LL=50 H‘H":_’m plus No_ ?011-»:‘_/ "™ = 15% gravel ———# Sandy elastic silt with gravel
"M% sand <% gravel e————# <15% sand Gravelly elastic silt

A T = 15% sand -= Gravelly elastic silt with sand
LL—ovendried

Ommc( < n.?s) ~—»=0OH ——— #»Seetigure 1b

LL —naot dried
t.s"}ﬁGYS@»)‘slbJ&@‘ﬁo,ﬁpl&,“x‘%g)‘o’df_rJ‘:’

GROUP SYMBOL GROUP NAME

<30% plus No. 200 —————<15% plus No. 200 - Organic clay
15-29% plus No. 200~==———— % sand >% gravel —— Qrganic clay with sand
% sand <% gravel —® Organic clay with gravel
P14 and plots on % sand >% gravel —-ﬁ-—\—'\—_“:‘(‘lfm gravel ———— = Sandy organic clay
or above “A" - line 230% plus No. 200 <: >15% gravel ————— Sandy organic clay with gravel
% sand <% gravel ~=———————# <15% sand ——— Gravelly organic clay

~ T >15% sand ————— Gravelly organic clay with sand

oL <30% plus No. 200 ——— <15% plus No, 200 — » QOrganic silt

15-29% plus No, 200———"—""% sand >% gravel——" Organic silt with sand
7% sand <% gravel— Organic silt with gravel

% sand >% gravel S < 15% gravel ————— Sandy organic silt
230% plus No. 2|JO<: T >15% gravel ———————® Sandy organic silt with gravel

% sand <% !rwel‘-?___‘:<l5% sand ~————————® Gravelly organic silt
>15% sand —————»= Gravelly organic silt with sand

P1<4 or plots
belaw “A"'~ line

N\

<30% plus No, 200 ———» <15% plus No. 200 Organic clay

T 15-29% plus No. 200-?% sand >% gravel—— Organic clay with sand
% sand <% gravel—® Organic clay with gravel
% sand >% gr-vuI—T:<|5% gravel —————® Sandy organic clay
>30% plus No. 200<: 215% gravel —————— Sandy organic clay with gravel
% sand <% gravel —-\_‘_‘—_‘_‘:CIS% sand—————# Gravelly organic clay
215% sand————— = Gravelly organic clay with sand

Plots on or
above “A''- line

AN

<.30% plus No, mi:ms% plus No. 200 # Organic silt
OH 15-29% plus No. 200 T:% sand >% gravel——® Organic silt with sand
% sand <% gravel——® Organic silt with gravel
% sand >% gravel ‘-?:<15% gravel =" Sandy organic silt
216% gravel ———— Sandy organic silt with gravel
T % sand <% gravel ——————»=<15% sand —————— Gravelly organic silt
—:‘_,_1_“_.2]5% sand ——————# Gravelly organic silt with sand

Plots below
“AY—line

N

=30% plus No. 200

ST Y 5wy S S 13095 b g Cuodls ot 419903 O SO
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sl s 1y aile (o aib ;0 S el il auo, s YY il #4 6,05 S

LL=73% [C,=5
PL=41% |C, =36

(s Jo>
Lol &l i o S cplpls canl ao 0 00 51 ZeS Ve e 0,05 S5l 6 00 a0 (V p8

PP #200 <50% — G or S
iyl ¥ o yes S5l 60 dopo a az g b ol by ale b sl i S bl (aseie b (Y o8

PP#4—PP#200 78-32

= =68% >50% — S
100-PP#200 100-32

3l cpl j0 g0l colatwl A Las doles 5l w9 oals &3l Jglax 5l 0o le o0 09,5 Cudle b pgd By s gl
ool S5l 0ga 4 azgi bass 0 M L el C L pgs > cwl PP#200 >12% a5 bl

Pl=LL-PL=73-41=32%

A:0.73(LL-20) =0.73(73-20) =38.7 > PI < 38.7 > M

Cdle Az (0 0g wles Sl o0 S Cas sl I3 A L 5 S aley, Cend aSul a4y axgi b ol b
SM )l S| Q)chj.léid)yo S 05;

Sl 0,5 Blue Jo 0 cplply 05 o slojl b S5 ples jo og> Ojgo 4 U oz amgs
25l oo Clayey sand with gravel o5,5 b ol oo 700 51 25,5 b duoy0 &Sl @ 4z g L >

ol (Blyml als & j90 0 b T @11 g atilas (60 )18 Lisul o o g (S350 oo Hlake 598 Aliae j0 A g
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sl Jo>

PP #200=20%<50% — G or S

PP#4—PP#200 _ 75-20 55 _oo0' . ciop s s

100—PP #200 100-20 80

PP #200 =20% >12% — Cor M
A:0.73(LL — 20) = 0.73(60 — 20) = 29.2% > 20% —> M
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PP #200=6% <50% —S or G

036 | 100=60%>50% — S sl (gl anle S
100-6
PP #200 = 60% — 5% < PP #200 <12% — Gl5 g0 (5,135 o

P1=55-35=20%

A:0.73(55-20) =255

Pl <2555 —>M Gl i S
1<C, <3

¢ Gl 00 (i &l Ly S —SW-SM
Cy,>6 ’ ’

tJbe

b Dyg =02mm g Dag =1.2mm 4 Dgg =3mm S1.0,38 o Voo S5l ylas,o Vg F Sl SB ooy Ve

Sled ot Wladey o aib (o ) S 09,5 pb g cdle
1l Jo
PP #200=3—GorS

70-3

x100=69% > 50% — S Sl (gl awle S5
100-3

PP #200=3% <5% —> W orP

D2 _2
C. - 30 _12

c= = =24-51<C.<3
D60XD10 3x0.2

D
_Deo _ 3 _15.6
Dyy 02

—SW

Gravel =100-70-3=27% >15% — well — graded sand with gravel
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\$ Ol el (uatge S Sl 0552
g 1y 095 pb g cuadle Lamlad (gak dib astie e Bk 1) 55 sla S el
Soge X2 )0
e e e e e
-y 94 63 21 10 7 5 3 - NP
fy-v 98 86 50 28 18 14 10 - NP
fr-v 100 100 98 93 88 83 77 63 25
fF-v 100 100 100 99 95 90 86 55 28
fo-v 100 100 100 94 82 66 45 36 22
Aagio 1y 09,8 ol g Caodle auled (gui adb dovie (gui adb g b |y 55 Gl S
s olos () o BDaske D omyssy mboos & o ailits Cy Ce
fr-v 30 40 30 33 12 - -
Y-y 52 28 20 41 19 - -
FA-Y 25 70 52 24 - -
Fa-v 18 82 30 11 - -
o=y 0 26 74 35 14 - -
OY-Y 0 36 64 28 10 - -
OY-Y 12 62 26 38 20 - -
oY=y 9 50 41 42 21 - -
Of-Y 12 10 78 69 31 - -
AN 29 67 4 - - 34 2.6
OF-Y 1 42 57 54 28 - -
OV-Y 4 44 52 29 11 - -
OA-Y 12 40 48 32 13 - -
Oa-Y 28 38 34 29 14 - -
gy 29 60 11 32 16 4.8 2.9
£-Y 0 98 2 - - 7.2 2.2
£Y-Y 31 65 4 - - 5.4 3.6
#Y-Y 11 24 65 44 23 - -
#f-v 10 83 8 39 8 3.9 2.1
70-Y 24 76 55 26 - -
Fe-v 10 90 61 34 - -
&

3. http://en.wikipedia.org/wiki/Loam
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0.7 0.1570 | 0.1620 | 0.1652 | 0.1672 | 0.1686 | 0.1704 | 0.1711 | 0.1717 | 0.1719 | 0.1719
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5.0 0.2175 | 0.2263 | 0.2324 | 0.2366 | 0.2395 | 0.2439 | 0.2460 | 0.2479 | 0.2486 | 0.2489

6.0 0.2176 | 0.2264 | 0.2325 | 0.2367 | 0.2397 | 0.2441 | 0.2463 | 0.2482 | 0.2489 | 0.2492
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