QUESTION 1

Classify the soil as per AASHTO & USCS.

Cumulative % Retained

Sieve # SAMPLEA SAMPLEB SAMPLEC SAMPLE D
10 17 31 11 2
30 24 34 15 5
40 28 37 19 7
60 30 45 41 30
100 71 61 71 67.2
120 89 77 75.3 84.7
200 91 94 .6 90.5 89
Pan 99.7 95 100 99.7
LL 31 N/A 54 29
PL 06 N/A 31 21
SN GRAN'| CUMMULATIVE COMMULATIVE| CUMMULATIVE] COMMULATIVH CUMMULATIVE COMMULATIVE CUMMULATIVE] COMMULATIVE
DL | RETAINED (%6)| PASSED (%) | RETAINED (%  PASSED (%| RETAINED (%  PASSED (% RETAINED (%  PASSED
mm|
10 z L7 00 a1 0Y 11 09 4 Jo
0 10.29% 24 0 ot 00 15 80 ) Yo
40 10,429 28 (2 ol 0J 1Y 5l [ Ya
o0 [ 0.2 30 {0 1 99 4] 09 30 10
100 0.15 71 2Y ol 39 11 2Y 07. 2 32.8
1201 0.13p 89 11 1 23 1.3 2.1 84,1 [5.3
2001 0.07p 91 9 94.6 5.4 90.5 9.5 89 11
PAN| - 99.7 0.3 9% i 100 0 99.7 0.3
L - 31 N/A 4 29
PL| - 0 N/A 31 21
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SAMPLE A SAMPLE B SAMPLE C SAMPLE D

< CIMMULATIVE _ COMMITATIVEL CIIMMIUITATN COMMIULATT CIMMULATVE COMMITATNE __CIMMIUTLATIVE COMMIULATIVE
IEVENY " GRAIN | RETAINED (%){  PASSED (%) | RETANED %|  PASSED (%)| RETAINED (f)  PASSED %|  RETAINED (})  PASSED (%)
SIZE (mm
10 2 17 83 31 69 11 89 2 98
30 0.595 24 76 34 66 15 85 ) 95
40 0. 425 28 (2 37 03 19 31 7 93
60 0.25 30 70 45 55 41 59 30 70
100 0.15 71 29 61 39 71 29 67.2 32. 8
120 [ 0.135 89 11 7 23 75. 3 24.7 84. 7 15.3
200 0.075 91 9 94. 6 5.4 90. 5 9.5 89 11
PAN - 99. 7 0.3 | 95 5 100 0 99.7 | 0.3
ILL - 31 31 ASSUME 30 54 54 29 29
PL - 6 6 ASSUME 6 31 31 21 21
D 60 FROM CHART 0.2 0. 33 0. 26 0.22
D30 FROM CHAR]] 0.16 0.15 0.17 0.16
D10 FROM CHAR' 0.075 0. 089 0.075 -
Cu DoU/DIU .07 S. (1 SREYS -
D30°2/(D10
CcC LT U. 77 1,48 -
D60)
P1 LL=PI 25 24 23 8
USCS - CoARSE GRAINED SOILS
(>50% RETAINED ON #200 SIEVE)
<5% fines i: C,>4and1<C,<3 GW<: < 15% sand —» Well-graded gravel
> 15% sand —» Well- ed | with i
G4 andior [C, < 1 or G 3] ————————» GP <> < 15% sa:d - P:or—lgz:'aoeg;:v: L
> 15% sand — Poorty graced gravel with sand
fines= ML or M —» GW-GM<> < 15% sand Well-graded | with silt
Cr4and1<Cs 3< i = < > 15% ::d:: W:(lt;adec g:zl ﬁm :;u and sand
GRAVEL fines=CL, CH, —* GW-GC g < 15% sand —» Well-graded gravel with clay (ar siity clay)
> {or CL-ML) > 15% sand —» Well-graded gravel with clay and sand
% gravel > 5.12% fines (or sitty clay and zand)
% sand
fines = MLor MH —» GP-GM ? < 15% sand —» Poorly gradad gravel with <it
C<dandor[C. <1orC> 3]< > 15% sand —» Poorly graded gravel with sit and sand
fines=CL CH, —» GPGC 1 < 15% sand —* Poorfy araded gravel with clay (s silty clay)
{or CL-ML) > 15% sand — Poorly graded gravel with clay and sand
(or silly clay and sand)
i =MLor M+ —DGM<:<|5% d Sil |
e . >15% E:d :: s::z 3333. with sand
>12% fines fines=CLorCH —» GC? < 15% sand — Clayey gravel
* 1506 sand —v Olayoy grave! with sand
T fines = LML —> GC-Gl < < 15% sand —> Sy, clayey gravel
> 15% sand —» Silly. clayey grave! with sand
<5% C26and1<C<a S~ <15% | = Well-graded sand
nes : o § >15% g:::gl —_: W:II:g::ded gnd with grave!
Cy<Bandior [C_ <1 or C> 3] ————————> 5P ~ < 15% gravel > Poorly graded sand
> 15% gravet —» Poorly graded sard with gravel
—w finag = ML or MH —» SW-SK <x< 15% grave! < Wall-graded sand with silt
Cz26and1<C<3 > 15% gravel —> Well-graded sand with silt and gravel
S nenfi i, > W T S P B SAPMPLE AC
SAND (o GL-ML) > 15% gravel —» Well-graded sand with clay and gravel
% sand > 5-12% fines (or silty clay and gravel)
% gravel fines = ML or MH —» SP-SM §< 15% gravel —» Poorly graded sand with silt
e < andiorfc. < 1 or €5 f % geaual B0 aod swith silt ad gaus
fines = CL, CH, - SP-SC - Eo and.waith clay (ar sifs
{or CL-ML) > 15% gravel —» Poorly graded sand with ciay and grave!
(or silty clay and gravel) \
\ fings = 1L of MH —» SM <: « 15% gravel — Silly sand
/ e > :‘.’;‘/n grave: —V(S::ﬂy sand mm‘ gravel
>12% i fines = CLor CH —# SC = < 15% gravel —» Cla; sar
\. > Z TR 5% gravel »Cla;:; sand with gravel Sample b
fines = CL-ML ——» SC-SM <:< 15% graval —» Silly, clayey sand
> 15% gravel — Silly, clayey sand with gravel
RESULTS

SAMPLE A IS POORLY GRADED SAND WITH CLAY OR SILTY CLAY.
SAMPLE B IS POORLY GRADED SAND WITH CLAY and GRAVEL.
SAMPLE C [S POORLY GRADED SAND WITH CLAY OR SILTY CLAY.
SAMPLE D CANNOT BE FOUND BY USCS.



BY AASHTO METHOD

SAMPLE A SAMPLE B SAMPLE C SAMPLE D
SIEVE CUMMULATIVE CUMMULATIVE CUMMULATIVE CUMMULATIVE
NUMBER (#) PASSING (%) PASSING (%) PASSING (%) PASSING (%)
10 83 69 89 98
40 72 63 81 93
200 9 5.4 9.5 11
SOLUTION
LI 31 30 Hh4 29
PI 6 6 31 21
PL 25 24 22 8
AASHTO A=2-6 A=2-6 A=2-7 A=2-4
Table 5.1. AASHTO Classification System
d Silt-clay Materials
General Granular materials More than 35% passing No. 200 Sieve
Classification (35% or less passing No. 200 Sieve (0.075 mm) (0.075 mm)
2 AT A2 1 A—7
s -3 A A—S —6 =
Classification ditis | ey 2 A2 0| A5 | g | 2= ~ e :—;—455
(@) Sieve Analysis: i o2
Percent Passing E < = ; &
() 2.00 mm (No. 10) | 50 max = = § &S
(ii) 0.425 mm (No. 40) | 30 max | 50 max | 51 min 5 %= g ]
(i) 0.075 mm (No. 200) | 15 max 25 max 10 max 35 max 35 max s jmax 35 max 36 min 36 min 36 min 36 min
(b) Characeristics of
fraction passing
0.425 mm {No. 40)
(#) Liquid limit 40 max 41 min 40 max 41 min 40 max 41 min 40 max 41 min
(ii} Plasticity index 6 max NP 10 max 10 max 11 min 11 min 10 max 10 max 11 min 11 min*
(¢} Usual types of Stone Fragments
significant Gravel and sand Fine Sand Silty or Clayey Gravel Sand Silty Soils Claycy Soils
Constitent materials.
e . Excellent to Good Fair to Poor
* A plasticity index is equal © or less than (liquid Limit—30), the soil is A—7—5 (i.e. PL > 30%)
IE plastleity (ndex is geontor thian (Liguid Limit—30), the soil 8 A7—6 (e PL < 30%)
RESULT

SAMPLE A IS SILTY OR CLAYEY GRAVEL SAND A-2-6.
SAMPLE B IS SILTY OR CLAYEY GRAVEL SAND A-2-6
SAMPLE C IS SILTY OR CLAYEY GRAVEL SAND A-2-7
SAMPLE D IS SILTY OR CLAYEY GRAVEL SAND A-2-4



