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A well — graded soils form a more stable fill than uniformly graded soil .
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Aplasticity chart is used to classifiy fine — grained soil .
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Table 1 the AASHO soil classification systemn

[ SILT CLAY MATERIALS

:I (Moré than 35% passing No.200)

GRANURAL MATERIALS

| Groversl (_lamﬁcauon. 1359 or less than-passing No:200

1 — T . -
| Al Ad | A2 A ] AR TARO [
i LAl Allb i i i | A%
Group Classification | 1 ! |
! ‘ N . |
; A3 ] A5 | A26 | A27 I | |
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[ Sicve analysis ’| | i E ! i | I
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| max l X 1 min i 35 max i 35 max 35 mux | 35 pwax- } W max | 36 | 36max | smax
e - i | ? '
e = * . 1 |
| fraction passin i t | : i |
.! hra(..:(m passing ; ! 5 i t ‘ ! P
i No.40 | | | | | | | x
i Ligud Limit i a0max | 40max | 40max l 40max | 40max | 40max l 40miax ; 10ma
Plasticity Index { 6.max NP | 10mae | 1omax | 10max | 10max | 10max | 10max | 10max | X
: : ] { ! | 20m
Group index i 0 0 ) 4max Smax | 12max i I6max | ax
Usual types of ! :
| significant | Stone rreatment | Fing | Silty or clayey Silty C!QF'CF
| constituent materials | Gravel&sand | sand - Gravel and sand {-soils | s0il
General rating-as . {
subgrade | Excellent to good e Fair to poot
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Table ¥ Soil classification system with reference to compaction

I Rock fill and granular Soils with large stones and boulders

I Sand and Gravel *
A well graded

B uniformly graded

Il Silt, Silty Soils , etc
A silty sand ,silty gravel ,moraines .

B silt and sandy silt, clayey and clayey gravel .

IV clay
A clay with low medium strength**

B clay with low medium strength***

* with less than ¢ to \+/. of materials smaller than +,+% mm
** unconfined comprehensive strength <+,Yympa

*** unconfined comprehensive strength >+,Ympa




(NLIV) dspeme 7 Al chaldf o8 Lgud 1 yhiia (0-Vo) Jiad il g (+,1) piial @ap2r S1) duiad (i

o WAL L Sgiall ple delad Lpds Jguanmt | (Sel! Adalidad¥ | (e 453 (ole ! dos il diene duad Lt Clcnld
Qlukre o Z i) . (Ile Sorime Juad! (s " | pelS iy ¥ 5 oimd Il Sorinl | dudls dogllall Adaliad ¥l 39S Wi
- ddxa g (e how O3 Sliids Ao kil 69 pal! (0 9, MgLill yadlf 592 a7 190 Lo laids lasdudld dualsr

WA Bed ! ol s 3 i ol Ay Juad |
Classification used in the United Kingdom

U1 Kidad o il 35 1 e (30 Bsaen IS i 3l 51D 9 e o oY a1 Jatians
Jebond | dudead deaiud | U agme 9§19 walide O ads p)¥ dda JBI

laboratory Tests Adintly dypiil/ yagadl/
Grain Size Analysis  Cluwl! g Julad .

9 gl i i1 (0 A gare Iy pa 9 A I (30 ilins 73900 U5 @) S 7yl Aty o) Ciliand | @ bidond
g o1 a3l . el ohe Juanll s 9 BALLAL) il pil1 Bgane IO ByLL1 315930 gl ot s @y
2 e Jealad) udorll| dkes  puacld 9 (CY*) (of il Byl 2 oy g el (o iy gl (ot Al @3 2 3|
- 5190 LIl (e

zm o > (hydrometer Analysis ) dawlss Lgad (Saa (+,*IMM) (0 pdial L yladl 3550 o &l 3ot
hydrometer ) dlawig diglide duio) G fd b Wi Jluad| QLS | Jiliv (o2 Auaihanilo Bypuad s L] Sl 3ot 0002
(Sand equivalent) Jeyd! 8L5e dady SLQ Mt l @ a9 whaud (S Lgke Loz nS¥1 OLL MRt ! o bad g . (
e Aol Letbur Sad WS 6 o8 haslid| Olwind| Ao pernad Aol Oldiall dgamd aalond | yold o (o it
.(Sedimentation)



: Laboratory Compaction Test gyuiadl ( Jdat! ) ddoliad¥l jamd .Y
R.R Pactor ) dawlsd (\AYY ) diw S ps A0l QLIS o Wi MLALLY 9 Ao Sgiome Jiad! o liuind Aol | 4 pla¥ |
D ole Lol (nad| U3 ding (€N ) LySew ddada S Ciliud &30 o a5 Gy A g 40 plao Lgad el L1 4 (
. (Proctor Test ) g i jamadf

C:
£
L
%‘Q

o 00

oo A ladad Cur (1YIN) gladyl 3o s lag 4 plae Cloaius! 191 pand wuu 9 al¥1 00D (8 K19
(Y0) o) (Sgluwe (95 dlglau¥l ) plad Lol dpld ( Y0) Alawlgy

Maodified AASHOD
4.54 kg rammer

dropped from a drs
height of 457 mm F
25 blows periayer

Standard AASHO | |
2.50 kg rammier |
leed dropped from 2 |
ll heightvof 305 mm 5

i

25 blows. per layer
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Table 3 Laboratory Compaction tests

" British Stancard “German Standard |
i B - ¢ I Diw 18127
|
b a
! Diameter o | 102 i 102 108 52 105 103 100 100
i Height miny | 116 | Li6 i 152 | LI4 1155 1i5.5 120 120
i Q44 1 GA4 1216 i 2082 00 . |- 1000 o 942 942
{ Rammie I I ' . i :
| Weight 2.49 i 4.54 t 249 2.50 250 4:50 2:50 4.51
Drop Height 5 457 Lo 257 30 300 450 300 50
Diameter 5 5 i 51 30 50 1 50 50
| Layer number 5 ; 3 5 3 3 5
i 5 RATs { Ak 75 e 191 % | 20 - 20
| ol C:19.1 i i |
) ! : | ; | S
Compaetion Factor - | | i i i
Blows perlaver i | ! 1 |
iy ik e 35 ! 55 i 15 | 25 | 95 | 25 25 25
=nergy Nm/m® | o, i g | et ) s dai i w1 s sl sk and | £
| 59+ 10 1 27*10° I 29" 1D H 27* 10 | 35%10 | 27*10° 5.9 iy 2.6* 10
i 3 { |
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s Varians with larger motlds also exist, e.g. ASTM B and D with 1532 mm-mould
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Crushing Effect during Laboratory Compaction Test
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\. Sand - replacement method.
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Water- Balloon method.

Tube Sampling.
Nuclear method.
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The Benkelman Beam
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Dynamic Soil Investigation based on
Studies of Ground Vibrations:
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Vane Apparatus Tests:
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Soil penetrometers :
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\- Engineering Prosperities of Soil and their measurements. (Joseph E. Bowles)
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Laboratory Work in Civil Engineering Soil Mechanics. (Brian Vickers )
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Method of Tast for Soils for Civil Engineering Purpose. (B.S v¥vy,\ave)
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Highway Materials Testing (Laboratory Manual (S.K. Khanna& C.E.G Justo.)
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