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General
classification

Granular materials

(35% or less of total sample passing No. 200)

A-1 A-2
Group classification A-1-a A-1-b A-3 A-2-4 A-2-5 A-2-6 A-2-7
Sieve analysis
{percentage passing)
No. 10 50 max.
No. 40 30 max. 50 max. 51 min.
No. 200 15 max. 25 max. 10 max. 35 max. 35 max. 35 max. 35 max.
Characteristics of fraction
passing No. 40
Liguid limit 40 max. 41 min. 40 max. 4] min.
Plasticity index & max. NP 10 mazx. 10 max. Il min. 11 min.
Usual types of significant Stone fragments, Fine Silty or clayey gravel and sand
constituent materials gravel, and sand sand

General subgrade rating

Excellent to good

General classification

Silt-clay materials
{more than 35% of total sample passing No. 200]

A-7
A-75°
Group classification A-a4 As A-B A-7-6°
Sieve analysis (percentage passing)
No. 10
N, 40
No. 200 36 min. 36 min. 36 min. 36 min.
Characteristics of fraction passing No. 40
Liguid limit 40 max. 41 min. 40 max. 4] min.
Plasticity index 10 max. 10 max. 11 min. 11 min.
Usual types of significant constituent materials Silty soils Clayey soils
General subgrade rating Fair to poor

For A-7-5, Pl = LL — 30
¥ For A-7-6, PI = LL — 30
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Group
Criteria for assigning group symbols symbol
Gravels = Clean Gravels C,=4and1=C, =3 GW
More than 30% 1 o5 than 5% fines® C, <4andior 1 = C, > 3° GP
of course [Rction - ovels with Fines PI < 4 or plots below “A” line (Figure 5.3 aM
Coarse-grained soils  retained on No. 4 Mrj:cc [Tj::lﬂl’”‘ ;-r;ilc;cs““' PI > 7 ;f“? Ul[;ls or? :r ah{}\:; L“-Et“lﬁﬁrecil:.i- J:urc 53) GC
More than 505 of sieve =7 : . p ‘ 2 K
ine 2 cards
;‘?E‘:{:de on No. 200 E"Td"’ . Clean Sands C.=6and 1 = C. =37 SW
1 30% or more of  y agq han 5% fines® C, < 6andlor 1 > C, > 3¢ SP
coarse fraction o - )
passes No. 4 Sands with Fines PI < 4 or plots below “A” line (Figure 3.3) SM
sieve ’ More than 125 fines®4 PI = T and plots on or above “A” line (Figure 5.3) SC
. Inorganic PI =T and plots on or above “A” line (Figure 5.3)° CL
Silts and clays PI = 4 or plots below “A” line (Figure 5.3)° ML
Liquid limit less L .
. Liguid limit — oven dried
Fine-grained soils than 50 Organic Ii?quid Iinli[ —ordrieq ~ 075 see Figure 5.3; OL zone OL
506 > pass R .
N%&jtar[}rzﬁ‘r;cpasscs . Inoreanic PI plots on or above “A” line (Figure 5.3) CH
e Silts and clays gane PI plots below “A” line (Figure 5.3) MH
Liquid limit 50 _ Liquid limit — oven dried _
or more Organic — — < 0.75: see Figure 5.3; OH zone OH
Liquid limit — not dried
Highly Organic Soils Primarily organic matter, dark in color, and organic odor Pt

2Gravels with 5 to 12% fine require dual symbols: GW-GM, GW-GC, GP-GM, GP-GC.
"Sands with 5 to 12% fines require dual symbols: SW-SM, SW-SC, SP-SM, SP-SC.

D —

C, =2 €, =

- (Dw)
Dy % Dy

“If 4 = PI = T and plots in the hatched area in Figure 5.3, use dual symbol GC-GM or SC-SM.
“If 4 = Pl = 7 and plots in the hatched area in Figure 5.3, use dual symbol CL-ML.
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tasie Sse) kT 12% ) 5% (e pelss A (g Al Alyl) il 3 Jlal) el
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40 o8 Jaial (e plall Gl el 4 disall) Ay Algaid) o .5

GW, GP, GM, GC, GC-GM, GW-GM, GW-GC, GP-GM, GP-GC

: 9 el Lyll Cile gaadll 50y Wl
.CL, ML, OL, CH, MH, OH, CL-ML, Pt

oV de sanall and 3087 dliadall D-2487 daalsall ASTM licalsall diad canil ¢liyang
Oo 2 Y (JIKEY) 03 aladiulis 6.5 5 4.5 JSal b dadle slanl) o2y A5l Lg) i
p ol slare o5 Als daf ey S o

200 a3y Jaiall o el A = declill Cilysl) o

200 a3y Jaiall e emaall s = 453l clpall o

A 8y Jaad) e jeaad) D = Gasil Glus

) Jaid)l e jeaadll 40)—(200 o3 Jasdl e jeaaall duw) = Jo)ll Gl @

(4
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Al gl ) o) dass Al tlen Gty e sana () Al Landks cppaldail) opdag Al
200 a8y Jaidl genially all 25l decls

35% 4 Lo ya Ladic Aé_\al\ C)_\.ﬂ\ dac s 5\..1)'.'\]\ i (AASHTO Cavian ?U& e =l
Lo e lodie al) oyl Aeels L) a3 USCS ol e 5y 2200 a8y Jaiall (e
200 a3y Jaidl (50 50% (e ST 4

1305 nl ) dae s AgaS Capatl Cags pelsill (o 35% pass dllas Al dnsald) ol
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Silt Sand Gravel
BS |Clay Cobbles | Boulders
Fine ‘Medium|€oarse Fine ‘Medium| Coarse | Fine |Medium‘Cnarse
Sand Gravel
Uscs Fines (silt, clay) - - - Cobbles |Boulders
Fine ‘ Medium |Coarse| Fine ‘ Coarse
Sand
AASHTO Clay Silt Gravel Boulders
Fine ‘ Coarse
Sand
ASTM Clay Silt Gravel Cobbles |Boulders
Fine Medium (Coarse
T T T TTTIT T T TTTTITT T T TTTTTT T TTTTTIT T T ' TTTTITT T T TTTTT
0.001 o 0.01 0 0.1 4 1w 210 100 =2 1000
= < = ﬁ: o
[= (] (=

Grain size (mm)

ccirinail (e (3l saad by A5l Liandiy Joadll 390n cpm g
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010 !
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L% 0 b 4 ) Jandl e gaaal) ded o a3 s A8 Aen A Lo s
DlO = 0.085 mm, D30 = 0.12 mm, D60 = 0-135 mm

:‘éjtdlﬁ
(o= 202 2150 159 <6
D 0085
D3, (0.12)?

=125 >1

C.= =
© 7 Deo X Dyp  (0.135)(0.085)

Gsh a5 lgle Ml Pl =30 — 22 = 8 > 7 dxpalll &gy LL=30 gl ax o Lasg
SP-SC s degandl 3oy lll (3.5) JSall i A-Line Lal
Slard) (e Juld aa dle) AddA dyss duf

poorly graded sand with clay

:B ayl
doss 4055 L@l 223 USCS Caval) Jsan (3355 % 61 o2 Hlal) ds o as sl alaid
e 25 Ll Mg Pl =26 — 20 = 6 d3palll &g LL = 26 gl aa of Lasg dacs

CL-ML 52 degandl 3oy <l (3.5) J<AN 3 5pligall dahaidll

e Ssaaall L Caung 5.5 UKl e dgame e Ll o Gaskeg desanall aud waal

gaddj\@mj()=ua=.,d\mja;.3100—6l=39>30@mg_*d\)200 Jasd)

e sanall aud (8 Gl Lasi (e ST dagll B of L Sl 100 - 61= 39
e s Ja)

sandy silty clay
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Al sl aaldl) Juadl)
:6.5 Jla
lgals Ao ganall oy Siy USCS Casioat alUas (385 Al sl Ciiia

270 i 4 a8 Jasd) oladl s @

30 sl 200 o3y Jaiall (e Hlall Ao @

33 =gl an @

.12 = Z\deﬂ\ A @

:dal

e Jub % 50 e B 200 a8 Jaidl e Ll A o Lasg 2.5 68 Joaall pladiuly

Ol dale g A5 dus

100 = 30 = 70 % :asaal) clual) das o

100 — 70 = 30 % :4 23, Jaiall o Honaall dus o gl 4o @
obey g et Aol o8 WL 4 285 Jaid) e pe % 50 e ST Nl
SM or SC sa dcsenall 30jd % 12 e <1200 a8 Jaidl o Sl & o Lasg

Ol 33— 12 = 21 (glus Asgalll dujig 33 (gylun Alsundl 2n ) Layg (3-5) J<&ll can
oo S| Gandl A o Lag (4.5) USED (es SC sa Wajeys A-Line Lasll (358 ads 45l
desana) pud ML % 15

e pa oy Jlad

clayey sand with gravel.

Al & (Sly cmaaly Ui Agenia dale )l Cuiilly dpandl il cangall Caniaill Sl 3
GW,SM,CH (Jix 350y - casill € g5 (gga3 Al A2 e ganall IS ol AASHTO
A ol 3 degandll o Al Galsdd loay Juail a3 ) ol 8 axdies AT jse)

- a8Y) U A daadidl)
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L i aaldl] L

cin U angal) bl Cliall pls 8 3950 OL, OH, Pt e Rugianl) cutl csiuas
=9 Oy ¢ Sle Digh)y gine sale (genn Gudll LAugumall il e 22 Y 1Y) Hlas
SN madl gly (5.5) JSA (gmbie eas Ojgs omidie Aball i
Joaall 8 slaes Cudl) Galsd (iansg Wisconsin g s3sale 488 cilie a)¥ ile s Sl

(3-5)

iy il CilSy L angall Chiianll alsi ae g1SY) aUai (1967) alall & Liu Galidl )8

.5.5} 4.5 d}l&j\ ‘._?A J\My

PORTAGE PEAT FOND DU LAC PEAT

————————a

100,
Wisconsin s 33sale 488 clie gl Ble g Sl g S eeal) :(5.5) J<al

(After Dhowian and Edil, 1980. Copyright ASTM INTERNATIONAL. Reprinted with
permission.)
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Z\:. il (alal oAl Ladl)
Gl palsd 1(3.5) Jyaad)
Moisture i : Specific Ash
content Unit weight gravity, content
Source of peat (%) kN/m? Ib/ft* G, (%)
Middleton 510 9.1 579 1.41 12.0
Waupaca County 460 0.6 61.1 1.68 15.0
Portage L] 0.6 6l.1 1.72 19.5
Fond du Lac County 240 0.2 649 1.94 0.8
Soil group : : .
in AASHTO Comparable soil groups in Unified system
system Most probable Possible Possible but improbable
A-l-a GwW, GP SW, 5P GM, 5SM
A-1-b SW, 5P. GM, SM GP —
A-3 SP — SW, GP
A-2-4 GM, SM GC, SC GW, GP, SW. 5P
A-2-5 GM, SM — GW, GP, 5W. 5P
A-2-6 GC, 5C GM, 5SM GW, GP, 5W. 5P
A-2-T GM, GC, SM, 5C — GW, GP, SW, SP
A-4 ML, OL CL, SM, SC GM, GC
A-5 OH, MH, ML, OL — SM, GM
A-6 CL ML, OL, 5C GC, GM. SM
A-T-5 OH, MH ML, OL, CH GM, SM, GC, 5C
A-T-6 CH, CL ML, OL. 5C OH. MH., GC, GM, 5M

* After Liu (1967)
Source: From A Review of Engineering Soil Classification Systems. In Highway Research
Record 156, Highway Research Board, National Research Council, Washington, D.C._, 1967,
Table 5, p. 16. Reproduced with permission of the Transportation Research Board.

J:&;i\ euﬁ" .\;‘QAS\ n'.,', ail) elﬁ_’. O L L‘)M\ '(55) JJ@‘

Soil group P P
in Unified Comparable soil groups in AASHTO system
system Most probable Possible Possible but improbable
oW A-l-a - A-2-4, A-2-5, A-2-6, A-2-T
GP A-l-a A-1-b A-3 A4 A5, A-2-6, AC2-T
oM A-1-b, A-2-4, A-2-5, A-2-T A-2-6 A4, A5, A6, AT-5,A-T-6,A-1-a
GC A-2-6, A-2-T7 A-2-4 A-d, A-6, A-T-6, A-T-5
SW A-1-b A-l-a A3 A2 A5, A-2-6, AC2-T
SP A-3, A-1-b A-l-a A-2-4, A-2-5, A-2-6, A-2-T
M A-1-b, A-2-4, A-2-5, A-2-T A-2-6, A4 A-5, A6, A-T-5, A-T-6, A-1-a
SC A-2-6, A-2-T7 A-2-4, A6, A-d A-T-6 A-T-5
ML A-d A5 A-6, A-T-5, A-T-6 —
CL A-6, A-T-6 A-4 —
0L A-d A5 A-6, A-T-5, A-T-6 —
MH A-T-5, A-5 - A-T-6
CH A-T-6 A-T-5 —
OH A-T-5, A-5 - A-T-6
Pt — — —

* After Liu (1967)

Source: From A Review of Engineering Soil Classification Systems. In Highway Research Record 156, Highway
Research Board, National Research Council, Washington, D.C., 1967, Table 6, p. 17. Reproduced with permission of the
Transportation Research Board.
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U.S. Department of Agriculture textural classification chart:

waldd) Juadl)

Uglaa 4 484 6.5

(%) lgal) dpes

5l ey ks B
20 20 60
B 55 5 40
C 45 35 20
D 50 15 35
E 70 15 15

Oe Blall Clsall A3sallly Agand) ang i el it on Jidail a2 RSk L2
cle senall cDlalas 2n40s AASHTO ol alasiuls ol sda G .40 o8 Jaidl)

(%) el A £ Jandl) Jalail
) ady Jaie % Agud) s | Y% d3galll 2
Ll L8, 10 40 a8, Jaia | 200 8y Jaia
1 98 80 50 38 29
2 100 92 80 56 23
3 100 88 65 37 22
4 85 55 45 28 20
5 92 75 62 43 28
6 48 28 6 - NP
7 87 62 30 32 24
8 90 76 34 37 25
9 100 78 8 - NP
10 92 74 32 44 35
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L8 Ciyial caldl) Jadl)

Ngands Ao ganall oy el ansall allall Caviail] aUai aladiuly 200 Gl Caia .3

Dbl ds £ Aol Judail e
(‘:Aa) % ool 3 | % Lgalll aa
Ll g | 4 8 Jae | 200 4 s

1 94 3 - NP C,=4.48
2 100 77 63 25 C.=1.22
3 100 86 55 28

4 100 45 36 22

5 92 48 30

6 60 40 26 4

7 99 76 60 32

A1\ PP ORI PN e N S SPVERS Vo B S PN o

Bl i) | (%) Ll dns
4 100
10 90
20 64
40 38
80 18
200 13

ralatiuly L5l Ciua PL = 19% 5 LL = 23% sl o8 Jaf Gag
i) Chuan ol L]
casall gallal) ol olss L2
yays desanall and el .3
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