
:wvr1i'Vlcnim 'VIAL 'U favvr:i~'1eJ:!Jbfl~1n'UtJ~ 
' 
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2. el'Utu1lil L'ITT 'tiLfl~e)~fl1'U1WVl fl'lllJ ~ b 6U1V!8-!l?f 8tJ 
i w ~ 

~ a ~ ~ U 
3. 'Yl1:Ll'U1Lelm'tT'hfl 51 L"!.11'Ylel~flel'U 

4. 1 vf L; cJ'UzjeJLLG'l ~1i?1-J n~mn;;i-:i hm nvrl!·,'IJeJ-!l-UeJ?f eJtJ 
' 

5. 1 vfvh-ueJ?teJ'U~1m.hnm vr~eJ~'U?fv~~1Li11 ~1L teJffi:wvrn 1 vtb;t1u~1uvrGi-:i'IJe1-:iim!u 1 
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~ li.JQ.Jc::f 

'!iv-a~~ ................................................................................................. ·rv1a'Un P1n~1 .................................................. . 

I d Cl.I Q,I ~ ~ ~ II .Q ,Cl 

a11J'VI 1 1!)'1n'~"tlu..:ifl'LIU.~~~rua:uu111Luu..:i1111J'Vl1..:i1r11n·fi1J"llu..:ifl'LI (40 fl~LL'Ll'LI) 

1.1'1.JVl1..:J1Pl'Jf1';i1:l.J~'U'\,UJ1cJil..:Jrn~h (2 fltbL'tJ'I.J) 

3. am1:rn1ml31:wc.Javi'11 ~i1'LlLn~m1c.Jfl~'il'W (Rock weathering) m1c.Jn~e:J'U'!JeMi1mnm1mL u..:ie:ie:in 1~~LL 1J1J , , 

LLatLL(>)a~LL 1J1JV17L ~Lnvl~'Ll'\..h~b.f)Vle)t h (2 Atbb 'U'U) 

4. Ld'lht flel1J 1 'Ll~ Ub Vl'U cl1'V'UVI LVl'-il t Ln VI f1111J1:W ~11 (Swelling) e) V1..:J:W 1 flb~ e) ~ nJ1 bbat LOVI fl1'f'v'lvl~ 1 

(Shrinkage) e:iv1..:i:w1m~mL ~._, 1v1mL ~~'UL Vl'UcJ1'll'Uv1dtl''11'LlL "v'!qj~rn.111 'll1-ifl 'Ll..:J1'Llfltlrff1..:i'\J1~ L.flVle:Jt 11 (2 

A~bb 'U'W) 

5. '/!:W'll'Wbb t-,..:JVl~..:J~:W LblJtl1 b-.5'7Vl1~ cJ1lJfl 'UW?l1J'Ut1]Vl1'11V11:W 1 'W'li'Nfj~cJ'W ~'1 i!mn1U1'W~'1~Vl~'W'V11fl 'W~'UL ~el 

'Uv..:Jfl'I.JJ1vh:w 'LlflPifl~1AVl11~'W~'-ilt'U1:w11m 'Uf111'V11f'l'U~'UA1'H U'W"ll'UVILVI b l'l11tbVl\JlLVI (2 A~Lb 'W'U) • 

2 



~ QJCV,1' 
"lleJ-?l~fl ................................................................................................. ':i'Vl?l'Un n't~1 ................................................. .. 

6. ~'Wb'Vl'Wff'Jm,lbVl'V'l"1 bfi~~7nt,11mn:i1 'Un7':i~~Y-11B~ 1 ':i bbfl~~-:Jb~!:.l'U~mH1.1~.ff'U~'U'UB-:Jth.1b'Vl'Wff'Jn':i-:Jb'Vl'V'l"1lJ1 , , 
" 

e:ici1-:ittm.J 3 oiJ''U (4 fl~bL'U'U) 

7. er-rm 'Vll.11'1:IJ~'U';i1!:.l'Vl~-:J 1~h17~'U~1 ntJe:i~'Ul.J1V-:J1-1B-:J'UD'lJ~n7';i 1~tJil1~'U:z1'UtJ';j'j~ 1 'Uncie:i-:J':i'UYl':i-:Jn':i~lle:Jn 
~ ~ , ~ 

6UeJ:1Jflvi'11'lJi'.]~..,:i;j' (15 fl~bL'U'U) 
'\J 

- nci0-:i1'llvi1-:im~tJBnil'1l'U1~b?l'U~7'Ul'l'Utlmn:i (Diameter, D) = 11.2838 L61l'U~Ll..JM1 
'\J '\J 

fl11l.l?f-:J (Hei 0 ht, H) = 10 b"lf'U~b:!Jl>l'J LLfl~tl1wunnci0-:i1'l.lVl1-:Jm~tJeJn = 2 filfln'i:IJ 
'\J ~ '\J 

- tl1'Vl1.Jn~'U:ff'U + tl1'VlunrnlB-:J'J'UV11-:Jm::tJBn = 3.84 fifan'i:IJ 
'\J 

- ~'Uilfi1'l.l~:inrufl11:1J:ff'U (Water content) = 14. 7% 

- ~'UilA7fl11:Wri1-:i'11L'V'l1~ (Specific gravity, Gs) = 2.72 
,, 

v-:JfJJ1J1'1.l'Vl7 (w~tnJ\1,u1ivu Phase Diagram) 

- Total unit weight (Yt) 

- Void ration (e) 

- Degree of saturation (Sr) 

Phase Diagram 

3 



~ V V q 

'llel-?l ~" ................................................................................................. ':i'Vl?l'Uflfil fl~1 ................................................. .. 
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di! IV IV cf 

'lJB-?l~i;I ....... .......................................................................................... 1'1,1i;'f'Ufll"!fl'l!l-1 .. ................................................ . 

8. ,11n-uv~ 7 ti'1i-mci1-:i~'U:W e L'YllL~1JLL~~11i1vi1vJ1 (Sr= 100%) 

,1-:iri1mrum (w~mJ~~L;ieru Phase Diagram) (1 O r1:::LL 'U'U) 

- Saturation unit weight (Ysat) 

- Water content (w%) 

Phase Diagram 

5 



~tJ-i;'l~'1 ................................................................................................. 1vtl;'l"Un~n~1 .................................................. . 

fl1'U~ 2 Atterberg's Limits LL~:; Soil classification (45 fl:;LL'U'U) 

1. ~\,lbb u~mrn.J~ Atterberg' s Limits ih:i~ h{h~'1~tlfi'U1Vfl1'il1f711lrl11:l.J (3 fl~Lb'U'U) 

2. ":il~'UBmh~hl'lf'W'lJB~ Atterberg's limit :w1tl~1~14BV 3 'Del (3 fl~bL'U'U) 

3. m1V111li;'ltl'UV11f11 Liquid Limit (L.L.) i;'l1:i.JTH"l'Vll1li;'IB'U1~M115 LL'1~LL~'1~15lJVl'1fln11tJ~1~b1'un11vi1ri1 L.L 

v,i{m..J1111l1'Ulh~fltl'U (3 fl~bL 'U'U) 
'U 

4. ~'UbVl'Uff:l fl bbrl~~'UL vi-um "1J :w~nl1lfl11:l.J'U'UL Vlrl'J (Liquid Limit, LL) fl1~fll1l'U'ULVl'11 (Plastic Limit, PL) 

bbrl~F11u~mrum1:i.J:fft1 (Water Content, Wn) lil.:Jbbi;'ll1l~1'U\;11T1.:J"!J'l~~1~ 

~1tl~1.:J L.L. (%) P.L.(%) Wn (%) 

fl 105 35 65 

"1J 65 40 65 

6 



~ Q,J tu di 

"llel-i;'f ~i;l ................................................................................................. ';i'\l!i;'f'Uflf'f fl'ld1 .................................................. . 

\J-:]\91'U1t:IJ'V!1~"llUf111l.Jb'Vl'LltJ1 (Plastic Index, Pl) LLl;l~~"ll'Uf111iJL'\lll;l1 (Liquidity Index, LI) 'llel-:i~'U~-:iG'!a-:i 

~11mh-:i LLi;l~1vfLmm.JL'ViUl.J11~'U"ll'th•11~\l~i'.in1"'-:imflfl'J1fl'U (4 fl~LL 'U'U) 

5. L~ele.JG'!l.Jtl1L "ll1fl'Uel'U.f11fl~'UL v.iimzj-:iiJ'lh~\IL tlmlU\l~Vh 1 vftl1 bfl1~~~~1~'Uii~fl'ldt:\J~ b tl'Uimn:i 3 i'LI , , 

iKm.J1el'l.Jel'U.f11A'lJel-:]~'\.JLVf'UtJ1 1~Lbfl8::ihlJ1-~ (3 fl~Lbi.J'U) 
' 

6. 1 'Ufl11Yl~G'!el'UV11~1m1:wci1-:ii1L 'W1t (Specific gravity, Gs) 'lla-:i~'Ll 'il1btl'U~a-:ii1m11~~ruV!iJiJLLl;l~lJfl11i-:i 

tl1V11.Jfl UflPifl'ld1fi~11f11';i\l ti'.ifl11i-:itl1V11.Jfl flel'Ll'!~8t:IJ.fliJ Vf~el 1~elt:Uf1iJ flellJ-a'-:itl1''v11.Jfl b 'W';i1~ L "Ml 1~ (3 
, \J • '\.I , 

fl~LL 'W'W) 

....................................................................................................................................................................................... 

........................................................................................................................................................................... , .......... . 
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c!ril IL/ Q.I c:f 

·11e:1-?f ~r1 ................................................................................................. iV!?f'Unf'ln,~n .................................................. . 

7. m1rJ LL?fl'l-:Jf11'jf)'j~"l)1!:J~1'll'U11'1'1Jel'1Li11'l~'U 3 ~ f)'\~{lJ~ (i)-'.j LL?f~MiU~1'U~1-'.l "\)-'.j~fl~ru~f11'jf)j~"l)1!:J'UeJ-:JLlJl'l~'U 
'U 

.Ji-:i 3 1Xn~rud1 ~'U'll'Wl'l11'1Lll'U Well grade, Gap grade Lrn:; Uniform grade L~i1~Lvi~1~ (6 fl~LL'U'U) 

1000 100 10 1 0.1 0.01 0.001 

'IJU1fl1li1Fi1u~ut1nij1~'1Je>~t~flfl\J, ""· 

~'U 1 .................................................................................................................................................................. . 

~'U 2 .................................................................................................................................................................. . 

~'U 3 .................................................................................................................................................................. . 

8. ~"1fl1i'Vl~?fB'UV!1'U'U1vi'lleJ-:JLlJvl~'WLl'lcJ1fi~eJ'U~1'Uvl~LLfl'HlJ1vli:01'U'UB-'.l~1eJV1-:J~'U 2 ~1av1-:i (Soil A and ... 
B) 1"1~"1~-:JflJ1'W~1'U~1-'.l "ll-'.l~1bL'Ufl~'U.Ji-:i 2 ~1av1-:id ~1!:J1fifl1'j'l)e)..:j MSHTO LL"1~ uses (20 fl~LL'U'U) 

b~el Cu = D60/D10, Cc = 03a2/(D10 x D6o) 

GI = 0.2a+0.005ac+0.01bd 

"" 

a == %~1'Uv1~LLm-:JL'UeJ{ 200-35 

b == %~1'Uvl~Lbm..:l ('UeJ{ 200-15 

c == LL-40 

d = Pl-10 

"" 'tf'U~"llel"lfl'U Cu 

f)j'J~ l.J1flfl11 4 

'Vli1!:J J.J1flfl11 6 

Cc 

1-3 

1-3 

8 



' .,:;!i Q.J QJ cf 

6/Jel-'1 n'1 ................................................................................................. ';iV!'1'Un f'ln'\97 .................................................. . 

..... 
..c: 

b.l) ·-'(l) 

3: 
;;..... 

..0 
I-; 
QJ 

C: 
t.:c 
6~ 

' 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0.001 

~:mn'5'.:i 

111~'5'ij1'LI .., 
.. 

L 'lJe)';i 4 
.. 

L'UeJ';i 10 
.. 

L'Ue)';i 40 
.. 

L 'lJe)';i 100 
.. 

L'Ue)';i 200 

--

Soil A-.. 

~/ 
~:,...,--...... .. -

1,.- --

... 

0.01 

,iu1~·ntJ~ 
'II 

(1111.) 

4.75 

2.00 

0.425 

0.150 

0.075 

/-
, 

I ' 
j 

' 
I 

I 
,.; ... ... -r----. .~·~· 

. \ I . 
• 

~~ 
• . 

SoUB 
' 

. . 
r • • • 

' 
., 

• /' • • • .~ 
r . . . . . . 

. , ' .~ 
•• t1• 

0.1 l 

Grain Size in mm 

., 
ttlu1t'V'U~~,u~:mn1-:J lt1e.iu1V1un 

~1u~1.:i A 
CV I 

~1ue.t1.:i B 

"U~l'-il1fl~LVl~1 (LL, %) Fi' 1 w n.r~ 1 n -u ,n.J '1 vTI ~ m 42 
" 

-u~--i\'1n~'WG'l1~&ifl (PL, %) 25 33 

. I• 

IO 
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cj Q.J Cl.I 16:f 

'1JeJ-4'1n"1 ................................................................................................. ';iV!?l'WnP!n~1 .................................................. . • 

Water content (%) 100 80 55 35 

Number qf blow (N) 10 15 25 40 

110 .----------........ ~......---....---.-.--.-.-....-.-........ 

100 ----t--f--+-+--+-il-+-IH----t---t-1--1-+--t-+-H 

,_ 90 ----+--+----+--+--+-+-t-+----+----+---<>--+--+-+-+-........ 

~ ,_,, 80 1------+--+---+---+-+-1-+-1-t------+---+---lt--+-+--+-++-1 

70 t------+--·+---+-+-,.-+-+-t--t-----+--+--+--f-+-;-t--t-t 

60 1-----+--+---+---+-+-1-H-t-----+---+----lt--+-+--+-++-1 

50 1------t--+--+-+-+-+-l-+-t----+---i-t-+-+--t--+-H 

40 ----+----+--+--+-_,___._-+--+-<>-----+---+---+---+--+--+-+-+-1 

30 1-----+--+---+---+-+-I-H-l----+---+----lt--+-+--+-++-I 

20 ----+----+--+--+-_,___._-+--+-<>-----+---+-__,_--+--+--+-+-+-1 

10 .__ _ __._ _ _.__.__._...._._._...._ __ _.___,____....._._,_ ............... 

1 10 100 

Number of blow (N) 

25 

50 

10 



--=t Q..I QJ cf 

'lltl-?1~"1 ................................................................................................. 1V1?l'Un!'ln,~n .................................................. . 
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~ Q,I Q.I ~ 

'l!eJ-G'ln'1 ................................................................................................. ':iVIG'l'Unr1 n~7 .................................................. . , 

······················································································································································································· 

...................................................................... , ............................................................................................................... . 
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~ ~ ~ ~ 
""uB-?f ~fi ................................................................................................. 1V1?11.Jnl"l n,:!n .................................................. . 

fl11illlll.lfl1h:::1fll'lii'1,i1 

f11'j1lllllH1'1h:::l.flYIUUU . 
n~11 

• !Ii 
'jfl'l-lmu~:::unH 

.. I "d a>' 
lufl'j!'b''U~i:-ll'U ~:::l! flH 

., 
lUfl'j 10 

., 
lUfl'j 40 

., 
1rnn 200 

. 
<V , ,=t I 

fl tirn mJ w::: 'IJ fl ·Hf TW 1m 1 u 
.;, "'. 

~:::lln5.:JlUfl'j 40 llfll 

LL 

PI 

"' . 
fl'jrn'U 'll fl .:in 'l" 

'l!''Ufl'llfl.:J1n''fl 

. 1 !II fl111Jl'l11J1:::n'1Jflflfll'j 'b' 

1tlu~miu'Vll.:i 

*Pl "1JB-:in~:w~mJ , 

Pl "1JB-:in~:w~m.J , 

., .. 
1ff~UJ~'HtlUJ 

, d SI I~ lu 

ffl'UPl:::llflHIU81 200 'U8tltnl'H1allllfllJ •••••• % 

A-1-a 

50max 

30max 

15 max 

A-1 

A-1-b 

50max 

25max 

6 max 

0 

A-3 

51 min 

l0max 

N.P. 

0 

A-2-4 

35 max 

40max 

l0max 

0 

A-2-5 

35max 

41 min 

lOmax 

A-2 

A-2-6 

35max 

40max 

llmin 

A-2-7 

35max 

41 min 

llmin 

4max 

liu m1,iur1:::Y1'jlf.l 
nnu .I "" .,. 

m1,11m:::mwuu~:::nfl'W'Vl'ilfJ'\1'jfl,1u 

... 
r1 :::rn u,i 

.d d d .ct 
'1WU1Jtl.:J'1 

A-7-5 lil:::I.V11flt.JVl~B'UBflffJ, LL - 30 

A-7-6 lil:::w1nn-:11 LL - 30 

... 
L'l1llfJ1 

., .. ... 
1u~uma:::rat1~ 

' d ' NrnP1:::1m1~111a1 200 innm1 •••••• % 

A-4 A-5 

36min 36min 

A-6 

36min 

A-7 

A-7-5 

A-7-6 

36min 

40max 

l0max 

41 min 

lOmax 

40 max I 41 min 

11 min I ll min* 

8max 12max 16max 20max 

.. ... 
~ :::fl fl 'U 'Vl1 lfJ '1llll1UfJ1 

rm 1 'lfO .:i m 1 

.I. ,J 



~ II.I II.I~ 

'1Jv-?1~'1 ................................................................................................. ·rv1?1'Un n~1 .................................................. . 

... ... 
bb~'l..lll3JFl'J13Jb'Wl..ltl'J 

'II 

ihvti,m1~;i1uum.h~bll'Vl"lle>.:i~uvnm~fla~b~t1fl Lfla~~'U'U"lle>.:i MSHTO 

..s 

..s 

..,;--~ 

...l 
0 
;:) 
g 
..J 

b 
100 

90 

80 

70 

60 
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40 

30 

20 

10 

10 

A-5 

/ 

A-4 

PLASTICITY INDEX, P.1. 

20 30 40 50 60 70 
/. 
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/ .,,~ / 

/ . 
'\.," , , .. / 

9/ 
-x":-'/ 

S(J. ---~ / -1.>. Ov" / 
-s / --~ / ~ 
/ 7~ ~ 

A-7 b- 0 • <::, 
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/ 

A-6 
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d Q.I .., ct 

"lfEJ-i:1 ~'1 ................................................................................................. 1Vli:'l'Un Pin,~n .................................................. . 

ai 1.JliJA 't1£ll 'll 
I ,/ 5/ I .1ll!f I QI 

NTUfl::llftHl'llfl'.i 200 "Ufl1Jt111'11'.i6l'l'llf1U ..... % 

I 

't11'1J"U1Pll~Pl~"U 1 .i1Jniv -ui 1m,1::11 m <I 

I 

I I 
fl'nFI (G) ,mv (S) 

5/ fl I ,di I Ill 

fll<l1J"UP1::1tt1Hl1Jfl'.i 41J1f)fl11l'l':ifll'l'llf)1J 
1 d' I ,d ,d 1 .,i 

NTU.i::11m.:i1um 4 1J1f)fl11f1Hl'f"U.:j'IJfl<lffTU"II 

' .. 
m-u.i::a1m<111HJ'i 200 

,, ' 
"Uel1Jfl115% 

y •. I ~ 
~1ff-u m 1n m rn1:: 'il11J.i1 

" a '1Jfllll1JPIPl"U 

_I 

L_~ 

i'i'IJ-:.m, II 1J'IJ-u1.i 

~"'II~,, ... fl(l::fl"UYI fln::fl"U lJYI 

I I 
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I 

I 
' .. 
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iitrt1rcrm.,ur 2 ~ (4 i1) 
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" a = 'Ufl<ll1JPI Yl"U ll(l::fj tllff 1J 1J" 

f111llmiitn 
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' ,I 

mm1::11m-3l'llfl':i 200 

1Jlf)f)11 12% 
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'l'lflfffllJ LL 1rn:: PL 

'Ufl<l~"U '11-U n ~1-U fl:: llflH 
,I 

11Jfl'j 40 

I 
I 
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1'11-ulu 
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' ,I 
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,, ' 
"U ijfJfl11 5% 

,, •• I ~ 
~lff1.Jf)'J1Tifll'Jfl'j::'iJlfJP11 

" a 'Ufl<I 11Jfl YI-U 

I 

I 

... It ... 1J'IJ"U1YI 1J'IJ"U1fl 
QI d QI let 

fl(l::fl-UYI r1n::n-ui1JY1 

I I 

1il-u1:i1Y1l'11Jl1J 

I 

I 
' .. 

N1-U"::llf1Hl1Jfl':i 200 

1::,-d1.:i 5%-12% 

1 
-=!QI Ill ,I , .M IG.1 

1JfftjJMlltll 2 ~ 'IJ1.Jfl~flll 

~ " a 
f)l'J m::'il 1fJPl1'1Jflll 11JYI Yl"U 

1rn::riru ffll llil f1111Jll'I ii 1J1 

1'!11.l SP·SC 

I I 

I 
' .. 

N11.Jfl::llf1Hl1Jfl'i 200 

lJlflf)11 12% 

1 
'l'l Ylfffl1J LL 1rn:: PL 

'Ufl-3~-u1h-uli~1-uf!::11m.:i 
,I 

11Jfl'j 40 

I 
I 

M1K-u"A" 

11c1:: Hatched 

1w1-u 

IIF-l-UfJii 
... 

vtf1u 
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1'11-U 1-ullfl1.JQ 

iifl111J111it1J1 

mi'1eitf-u "A" 
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1'11-u1-u 
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~ Q.IQJc/l 

'lltl-'1~l;'t ............... ............ ········· .......................... ····· .............................. ~'\IIG'f'l.Jf)i'ff)'\~l-1 .................................................. . 

fl'l'Yvi 3 n11u~e1~~'U (Soil Compaction) (35 fll::Lb'U'U) 

1. ,Ntlfi'\J1t111 L vWl 1\j] LG1t1m1Y'lm~'\J\j)eJ\j]~--l~~miru:::L tlt1LG1t1 LA--3~:::i--lrr51 ~'3LL'1\j]--l 1 m'\J~1t1~1--3 LLl;'t:::L'1'\.J 
' " 

122 

120 --- 0.41 

~118 ...... 
.0 0.43 

II G 
>,, -'iii 
C 

0.46 
4> 114 '"O 

>, 
~ 

Cl 
112 

110 

108 ,..____.____..,__ _ _.__._._ _____ ,___..,___....i..__-1 

4 6 8 10 12 14 16 -18 20 
Water content, w {~/.,) 
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' .di Q./ Q.,11 cf 

"lla-?tn~ ................................................................................................. 1V1?t'Unia1n,:n .................................................. . , 

(2 fil:m1.m) 

................................................................................................................................................................. 

................................................................................................................................................................... 

··································································································································································· 

·································································································································································· 

·································································································································································· 

.................................................................................................................................................................. 

.................................................................................................................................................................. 

·································································································································································· 

4. 1fi11-:im1ci1-:iLnutl1LL iA-:iVl~-:i 1~ci-:i1£1~~1'M1?tvlln11ll\11eJ\11 ( Compaction) L 'U~ti-:ii.Jlju~ 1\11t1ti1'vl'U\111 ~v'h 

m1'\ll\11?feJllLLllllm~1j11'U (Standard compaction test) c.J'1n11'\ll\11?leJllLL?t\11-:i~-:i~111-:i~1'Uci1-:i (25 fil~LL 'U'U) 

., ., 
1.fim~1"1Jm 1~'1 oJ1V1i1n~'ULllcJn 1 'U 1~~ 

(cm3) (kg) 

'lfi~10Jfil11~~'U 

(%) 

1°111~Vl'U1LL '\J'U';i'J~ 

(kg/cm3
) 

1°111~Vl'U1LL '\J'ULL ~,:i 

(kg/cm3
) 

943.3 1.68 9.9 

943.3 1.71 10.6 

943.3 1.77 12.1 

943.3 1.83 13.8 

943.3 1.86 15.1 

943.3 1.88 17.4 

943.3 1.87 19.4 

943.3 1.85 21.2 

'1-:!fl1'U1ru'Vl1 (Gs =2. 70) 

1) 'Vi~e:i~m1l.l~l.liu1h~v111-:im1~V1'U1LL'\J'ULL~-:i (Dry unit weight, yd) flll'lfimrutl1lum'1~'\.J 

(water content) 'n-:I 1 um1°l'J ~11uG'i1-:i 

2) 'Vl1f11r111l.l'Vl'U1LLilmLvi-:i~-:i~\11 (Maximum dry unit weight, yd, maJ nmf~mruti1L'Um'n~'U'V1 

L'Vlm~?I~ (Optimum water content, Wopt) 

19 



d IV Cl.I cf 

'll€1-l;'lfli;l ................................................................................................. 'f\lll;'i'Ufll'f fl~1 .................................................. . , 

3) rhmruvi1B\;l11~11..1'lie:i-111--i (Void ratio, e) ~fl11ll'\ll'U1LL \J'l.JLL ~,11;'1,11;'1~ 
r. '-' ~ 

4) 'W~eJC.7L'11.Jm1'W'li"EM11-1mml'lb'll1.Jl'l1.J~ (Zero Air Void Line) 
" 

5) n1n11u~er~illiY16 (Relative compaction, R) ~eJ>1fl11vi 90% "1JeJ>1fl11U~B~LLU1JlJ11,)1111..1 '111-1 

-UeJ-1'1.J~lJ 1 ru Fn 1l.Jt1.J~l;'i1J..J11°tl 1-B't~~ eJL 'V1111 LL'1::: 11..1 mru-u el-1 fl11°flel'111--l B1'1 LnUtl1ri11°1J~eJ~~11.J L D El n 

Vl~eJLL~-lL 'W11:::L Vf\;11~ , 

....................................................................................................................................................................................... 
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r = GsYw 
d Gw 

1+-s_· 

s 

rd= w 
1+-

100 
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