AASHTO Classification System

Table 5.1 Classification of Highway Subgrade Materials

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
Liquid limit 40 max. 41 min. 40 max. 41 min.
Plasticity index 6 max. NP 10 max. 10 max. 11 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-7-57
Group classification A-4 A-5 A-6 A-7-6"
Sieve analysis (percentage passing)
No. 10
No. 40
No. 200 36 min. 36 min. 36 min. 36 min.
Characteristics of fraction passing No. 40 ;
Liquid limit 40 max. 41 min. 40 max. 41 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, PI = LL — 30
PFor A-7-6, PI > LL — 30

Group Index (GI)

GI = (Fypo — 35)[0.2 + 0.005(LL — 40)] + 0.01(Fyo — 15)(PI — 10)



Unified Soil Classification System

Group
Criteria for assigning group symbols symbol
Gravels Clean Gravels C,=4and 1 =C,. =3 GW
More than 50% Less than 5% fines® C,<4andlorC. < lorC, = 3" GP
‘ ) of coarse fraction  Gravels with Fines PI < 4 or plots below “A” line (Figure 5.3) GM
Coarse-grained soils  retained on No. 4 Nore than 12% fines*®  PI'> 7 and plots on or above “A” line (Figure 5.3) GC
More than 50% of sieve
r?tained onNo. 200 gangs Clean Sands C,z6andl =C =3 SW
sieve 50% or more of Less than 5% fines” C,<6andlorC. < lorC, = 3° SP
coarse fraction  gands with Fines PI < 4 or plots below “A” line (Figure 5.3) SM
passes No. 4 More than 12% fines®®  PI > 7 and plots on or above “A” line (Figure 5.3) sC
sieve
. Inorganic PI = 7 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
than 50 . Liquid limit— oven dried )
Organic . .
Fine-grained soils §it Tiquid limit—not dried < 0.75;see Figure5.3; 0L zone OL
50% or more passes Pl ol bove “A™ line (Fi 53
No. 200 sieve Inoreanic plots on or a‘ o:re' 1."“ igure 5.3) CH
Silts and clays &4 FI plots below “A” line (Figure 5.3) MH
]c:rlqmu]cie“m“ 0 Liqudlimit—ovendried _ oo
; .75:see Figure5.3:OH zone
Organic Liquid limit—not dried g OH
Highly organic soils Primarily organic matter, dark in color, and organic odor Pt

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

TN U1

Y Dy 7 Dg X Dy

/If 4 = PI = 7 and plots in the hatched area in Figure 5.3, use dual symbol GC-GM or SC-SM.
‘If 4 = PI = 7 and plots in the hatched area in Figure 5.3, use dual symbol CL-ML.

Plasticity chart
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Group symhbaol Group name

GW ——— <15% sand — " Well-gmded gravel
e =15% sand —— Well-gmded gravel with sand
GPF ————— <15% sand — Poorly graded gravel

o =]5% sand — Poorly graded gravel with sand

GW-OM ——— <15% sand — Well-graded gravel with silt
T = 15% sand —— Well-graded gravel with silt and sand
GW-GC —— <15% sand —— Well-graded gravel with clay {or silty clay)

T =15% sand  —— Well-graded gravel with clay and sand {or silty clay and sand )

GP-OM  —— </15% sand —— Poorly graded gravel with silt
T =15% sand  —— Poorly graded gravel with silt and sand
GP-GC ——— <15% sand — Poorly graded gravel with clay {or silty clay)
T =15% sand —— Poorly graded gravel with clay and sand (or silty clay and sand)

GM —— <15% sand — Silty gravel
T =15% sand —— Sily gravel with sand
GC —— <15% sand — Clayey gravel
e = 15% sand —— Clayey gravel with sand
GC-OM —— <15% sand —— Silty clayey gravel
TR =15% sand — Silty clayey gravel with sand

SW ——— <15% gravel ———» Well-graded sand

T =15% gravel —— Well-graded sand with gravel
SP —— < 15% gravel —— Poorly graded sand

T =15% gravel — Poorly graded sand with gravel

SWoSM ——— <15% gravel —— Well-graded sand with silt
T =15% gravel —— Well-graded sand with silt and gravel
SW-SC —— <15% gravel —— Well-graded sand with clay (or silty clay)
TR =15% gravel —— Well-graded sand with clay and gravel (or silty clay and gravel)

SP-SM  ——— <15% gravel — Poorly graded sand with silt
T = 15% gravel — Poorly graded sand with silt and gravel
SP-SC  —— </15% gravel —— Poorly graded sand with clay (or silty clay )
s =15% gravel —— Poorly graded sand with clay and gravel (or silty clay and gravel )

SM ———— <15% gravel — Silty sand
T =15% gravel — Silty sand with gravel
SC —— <15% gravel — Clayey sand
T =15% gravel — Clayey sand with gravel
SC-5M —— <15% gravel — Silty clayey sand
TR =15% gravel — Silty clavey sand with gravel
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Table 10.9 Variation of I; with m and n [Eq. (10.31)]

m

n 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0.1 00047 00092 00132 00168 00198 00222 00242 00258 00270  0.0279
02 00002 00179 00250 00328 00387 0.435 0.0474 00504 00528  0.0547
03 00132 00259 00374 00474 00559 00629 0068 00731 00766  0.0794
04 00168 00328 0.0474 00602 00711 00801 0.0873 00931 00977 0.1013
05 00198 00387 00559 00711 00840 00947 0.1034 01104 0.1158  0.1202
06 00222 00435 00620 00801 00047 0.1060 0.1168 0.1247 01311  0.1361
07 00242 00474 00686 00873  0.1034 0.1169 0.1277 01365 0.1436  0.1491
08 00258 00504 00731 00031 0.1104 0.1247 0.1365 01461  0.1537  0.1508
09 00270 00528 00766 00977 0.1158 0.311 0.1436 01537 01619  0.1684
10 00279 00547 00794 01013  0.1202 0.361  0.1491  0.1598  0.1684  0.1752
12 00203 00573 00832 01063 0.1263 0.1431  0.1570 0.1684  0.1777  0.1851
14 00301 0058 00856 01094 0.1300 0.1475 0.1620 01739  0.1836  0.1914
16 00306 00599 00871 01114 0.1324  0.1503 0.1652 01774  0.1874  0.1955
18 00309 00606 00880 01126 0.1340 0.1521 0.1672  0.1797  0.1899  0.1981
20 00311 00610 00887  0.1134 01350 01533  0.168  0.1812  0.1915  0.1999
25 00314 00616 00895 0.1145 01363 01548  0.1704  0.1832  0.1938 02024
30 00315 00618 00808 01150 01368 01555  0.1711  0.1841  0.1947 02034
40 00316 00619 00901 01153  0.1372 01560 0.1717 01847  0.1954 02042
50 00316 00620 00901 01154 01374 01561  0.1719  0.1849  0.1956 02044
60 00316 00620 00902 01154 0.1374 01562 0.1719 01850  0.1957  0.2045
1.2 1.4 1.6 1.8 2.0 25 3.0 4.0 5.0 6.0
00293 00301 00306 00309 00311 00314 00315 00316 00316 00316
0.0573 0.0589 00599 00606 00610 00616 00618 00619 0.0620 00620
0.0832 0.0856 00871 00880 00887 00895 00808 00901  0.0901  0.0902
0.1063  0.1094 01114 0.1126  0.1134 01145  0.1150  0.1153  0.1154  0.1154
0.1263  0.1300  0.1324  0.1340  0.1350 0.1363  0.1368  0.1372  0.1374  0.1374
0.1431  0.1475 01503  0.1521  0.1533  0.1548  0.1555  0.1560  0.1561  0.1562
0.1570 0.1620 0.1652  0.1672  0.1686 01704 0.1711 01717 0.1719 01719
0.1684 0.1739 01774  0.1797  0.1812  0.1832  0.1841  0.1847  0.1849  0.1850
0.1777 0.1836  0.1874  0.1899  0.1915 01938  0.1947  0.1954  0.1956  0.1957
0.1851 0.1914  0.1955  0.1981  0.1990 02024 02034 02042 02044 02045
0.1958 02028 02073 02103 02124 02151 02163 02172 02175 02176
02028 02102 02151 02184 02206 02236 02250 02260 02263 02264
02073 02151 02203 02237 02261 02294 02309 02320 02323 02325
02103 02183 02237 02274 02200 02333 02350 02362 02366 02367
02124 02206 02261 02299 02325 02361 02378 02391 02395 02397
02151 02236 02204 02333 02361 02401 02420 02434 02439 02441
02163 02250 02309 02350 02378 02420 02439 02455 02461 02463
02172 02260 02320 02362 02301 02434 02455 02472 02479 02481
02175 02263 02324 02366 02395 024390 02460 02479 02486 02480
02176 02264 02325 02367 02397 02441 02463 02482 02480 02492




