
PRINCE OF SONGKLA UNIVERSITY

FACULTY OF ENGINEEIUNG

Final Examination: Semester 1 Academic Year: 2010

Date : 6 october 2010

Subject: 221-322 Soil Mechanics

Time : 9.00 - 12.00
.." ,

Room : 'ttl~'.!ff'l..!fl

. .
<4 Q,1 Q,.I ff d .c:::I
'lI'fl-\.l1:IJfffJ"l ':i'Hff'\.JfI f1'lo11 ~fl'\.JI':i(J'\.J'VI .

'tt 'IJ1m'tt9J
'jI .. ~ 'jI • 'jI

1. '\JUffU1J:IJ'VI.:j'H:IJ~ 6 '\Jfl l'\.Jm~~l'lHnm:IJ 15 'H'\.Jl
, II JI I

" oCt. a CIt. 1 Q,I' oCt. "4 " I " oCt. a 1'jI2. 'Hl:IJOl':i'HfJ1JfJ:lJff.:j ~ G'J 'VI.:jff'\.J ~lf1~fl'\.J G'J l1'\.Jll~~fJlJfffl1J~~'HfJ1JfJ:IJ 'H

'jI • I 1 I .6 'jI 'jI
3. 'Hl:IJ'\.Jlffl'\.J ~ffl'\.J'H'\.J.:j'\Jfl.:j'\JflffU1JflUfI~lf1'Hu.:jffmJ

'jId_I" 'jI I '" "'" ..4. ~'VIu':i~ff.:jt1~~flflfl~lf1'Hfl.:jffU1Jflfl'\.J'H:IJ~I1"llffU1J I.lflflM 'IJ'I..!tlVnl1 30 srm

l..rfJfli1U'\Jflfl~t1Jl~~lf1~fJ:lJfffl1Jnfl'\.J~~qfl~lf1~J.:j

5. l~fl'H:IJ~I1"llfffl1J ~1.,j'lfffl'I.J~fl.:j'H~~Ol':iI;jfJ'\.Jl~ G'J {.:ji'\.J

6. ~~1.IU'lJ9i1.,j'1~lfJl1'il7~ l'\.JOl':ifffl1J ~1:IJ1.I':i~OlfYt1W~ 1fYlm':i:IJfYlff~{
,

..." 4 _I.... 'II ......... .... "" ...
'Jlflll fH) 1J'il.JgJfH'U'iUJ1'til't1t.!;l'igJ Ufl~'Vtflfl'I'i&'itl'U 1 Jllflfl1'iftfllll

. "
7. 1,rUflfffl'loJlffl:IJ1':imhff.:j9ifli1.lih.,j'1,rfl.:jfffl1Ji~

[J 'HU.:jfffl

[J m~~l'loJ A4 •••••• llH'\.J

o
0'
o
o a

fl'\.J G'J .

8. l,rnl.,j'ufffl1Ji~fJl~

[2( 9i'\.Jfffl

Uflff'l'loJl11J'VI':i11J "l.:j~fl ..



Soil Element
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I" Q,I' ~ IQ" "J Y QI Q 10
1. 'illnnl'HHln111.J1.Jnflff'HHl1f11':i'l1Cl~'I1'U ~ 'W1.J111ff1n':i ~tlfl nu1.J1.J Ifl9'lflff'U 'il'Yl1n1':iflfl nu1.J1.J

.!1'U':iln'Ufl~mfl1':i1rJ'U1l1.J1.J.!1'UllH (mat footing) ~~Ufffl'11'U11J

5m

1r 1 Point load (P)
1 m 1/= 50 kN/m

2

2m ---.l
, ".:::~tl.J . dl

1.1 'il~'I11f11fl111J1fl'U (stress) 'YU'W1I'U'U'Yl~fl A W ~ll1'11U~Yifl~ClnM'1J'illnf:hfl'U 41119'1':i

• II •

njfl~'illn area load (~'UYiff1'Yll) (10 fl~U'U'U)



3

1.2 \l-:lll1fhfl111Jlfl''\.J (stress) ~1~1J~'\.J~~~ A W ,jl11'\11J-:l~t1~~nMitJ\llnP:h~'\.J 4 11JI'l'J

li1t1-:l\lln point load (6 tl~U'U'U)

I ",::i',ld .d dl "l
1.3 \l-:l'\11f11f1111Jlfl'\.J (stress) 'YH-n1J'lI'\.J'YI~~ A W ,jll.'\1'\.J-:l'YItl~~nM ItJ\llnp:j1~'\.J 411J~'j"

. " .4 4 44

l'\.JtI-:l\lln point load U~~ area load ('W'\.J'YIffl'YI1) (4 tl~U'U'U)
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2. i''\.J~hJt '\.JtJ111W -rhl:::111nl'HhH"~1,nm ·:hijl:im:IW:::i1..I~'\.J~~1tJ 'llnnl'i'Yl~HHltJfJW ff1JU9I
• II

111'tJ'\JtNi''\.J~'\.Jll1iltJ1'tm11ijri1~fl~ltiflfl111J1'I1fn.liquid limit) I'YlltitJ 50.4 % l!Cl:::ijri1
II II

~fl~ltifl'WCl1ff9ln(plastic limit) I'YlltitJ 65.2 % '\.Junll1nil'llnnl'i'YlflffUtJnl'itifl9i1fl1tJ\J1
II • II

(consolidation) 'W tJ 11i'\.J~ '\.Jll1il tJ1ij ri 11~ iii tJti91'i 1ff11J n ts tifl9i1 fl1 tJ'U1 (overconsolidation
II •

, QI QI QI 0 til " G) s: G) "Clto~ G) 0 v .q
ratio) 1'Yl1ntJ 1.8 UCl:::nl'iUflmflltJ'\.J1l'\.J'HU~'YlflClU~ l'll (l~11i 2:1 l'\.Jnl'ifll'\.J1Wfl111Jlfl'\.J'Yl

~ J Ii) ~ ClIo C\' ~ :.. ,. CLI

1'W1J'\J'\.J l'\.J~'\.Jfl'\.J) "in.~V111"'U'JI11[J 1""fll1'J11~V11

BxL= 3x3 m
2.JOOkl-/m

sand 1.0m

y= 16.5 kN m3

1.0 m
----.!

sand ¥sat = 16.AkN/m3 1.0 m

clay B 3.0m
¥ = 16 kN/m3 eo = 1.2
E, = 6000 kN/m2 Jl= 0.4

impervious ¥sat = 16.5 kN /m3

PI
Note: Cs = -andCc = O.OO9(LL - 10)

370
v .c:i ~ J Clto I ~ '1.1 Clto .q a

2.1. 'l~'Hlm11Jlfl'\.J'Yll'W1J'\J'\.JtJ'i l1W 'iUtJ9IU'\JU~'b''\.J'Yl'i1tJfltJfl'\.Jll1'\.J tJ11'\.J U~ 'llnj 1'\.J 'i1n (~fl A)

y~.QJ Clto dl ~Q.cI )lCliod

llCl:::m11Jlfl'\.J'Yll'W1J'\J'\.JtJ'il1Wn~nClH'\JU~'b''\.Jfl'\.Jl'I1'\.JtJ1(~fl B) 'I11J1tJl'l1~: (1'b'11i 2:1 1'\.J

o tJd.QJ ,::",
nl'ifll'\.J1Wfl111Jlfl'\.J'Yll'W1J'\J'\.J '\.J~'\.Jfl'\.J) {4 fl:::lI'U'\.J~
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~ .
2.2. ~.:.t,"lfhm'i~'U~1u'U'U ..;'t.I'Yh;tJt~ (immediately settlement) '\Ifl.:.titJ~tJmihn .yj~~

..kn.:.tmn.:.t!ltJ'iln (6 fl::U'U'U)
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. "
2.3. 11 ~ 'H lfll rn 'j ~tJ~11i1 {) 'Hl1nvu1'U rn 'j ij~~1fl1tl'l11 (Primary consolidation) 'U{)~ ~ 'U

Id{)~1l1nm,htJlIHmtl'U{)Mi~Uff~~''U~,j.,j'1~~'U (11) fl~nUU)
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~ ~ ~

2.4. LfhJ,j·HHh~~'Ull1ihJ1L1.hl~ffijtlfll';jij~,j1mmhmHfi~ 1~rJl,*,j1mh~l1'Ull '111 (2.5

.t:::I :' do " I ~ Cl d''' 1 1".C:U:::1 tI tI
em) Uneuflln:: til rJ'U 1'Yl ~1'U u 'U L'Yll'U 'U mr1tft ~il:: l1Htl'IJtllJ tl ~ rJ 'll'11i'IJ tI ~t'Yl rJttlij';j..

~'I cvcv:'d lev .c::I""
(Taylor's method) 'lf~ijl'Umt1tllfll';jtl~~1mrJ'U'1'Yl50 % rmnu 12.5 'Ul'Yl m~ij~fll';j

~ ~ .
I" .dICVIlll:ll.t:::l.d, Q,ld

flijff';jl~ijlm';jIl1'Uij'll''U~'Utl1'UrJ1'U~~m~ft::t'Ut1rlfll';j'Yl~~m'Yl90% (6 fl::UUU)

(10 fl::UUU)
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4. tllU'n~ti'lJ~;'.,l~~ 5.5 t1J~'j (tllu'n~'~ihtHtiYtJ~'VI1'lJ)~~tJii~'lJ(l1J'IH;~tllU'n~~~~tJ

UtJ'jfJWff1J,j~'lJfl~~'lJ 'H1'~'iIlnm'j'VI~fffll.JUHt~fl'lJU'lJl.J i~tJ~H (direct shear test)

•
1.0 m~:

J~

2.0m
,,.
~~

1.5 m ,,.
1.0 m ~~

"

water

soil 1

soil 2

soil 3

Yw = 981 kN/m3

y = 18 kN/m3

~ = ]5 deg

y = 16 kN/m3

~ = 28 deg

y= 20 kN/m3

~ = 12 deg

4.1. trltllU'n~fldt'lJfffl11::~'~Vi,j~Ufl::tllU'n~ '~iim'H~fl'lJ~ 'iI~til'lJ1WU1~~U (force) ~'lJ

(8 fl~UUU)
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" 0 'GI " .do 0 0 QI Q QlQ 0 QI ~... Q,I

4.2. mmu 'Vi~ f.)~.fl1t1 ~91ff.fl11::'YIfllU'Vi~fllM'Vi'IJ 91 'iI~'H\.J 1W l11U H~'Vi'YIt '\.J f.)~'iI1flll·H~U

(force) ~'thl,rf;'U'Vi~t~f.)'\.Jf.)f.)fl'illfl~'\.JmJ (8 f1~UU\.J)
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5. lJ1Cl~'lJijlJ~1~1tJ'1h fl~1'lJojf'lJ~'lJ1l1ijtJ1~1'lJ1'lJ~hl1l1'\.kYi~ml1fi~h~'lJ 5 IlJ9I1 ~fllJ1iim.htJ

o d ~ 1'J1 I 1":' "" '" I
11HilltJ'lJ nnu1m ~'YI1111J1J'j 1~ l'j 1 11J 'lJHCl l1l1 'lJ1mlH 'j 1lJ 'lJII'lJ1~ au Cl ~ 'j l1J'lJfl~~'lJ u fll

.c:. ~ I Q,I 2 2 0 QI '1"c:. Q,I:"::' ~ I

l'VllJ'IJ'lJ1'Y11fi1J 15 kN/m llCl~ 10 kN/m ~llJCl1~1JHCl~fifl l1lfi~11H~'lJ'lJ11'VllJ'IJ'lJfltJl~

m~'ti'lJ11'lJ1;j'lJfl11lJ'IJ:~ 21lJ9I1 ~~11l~1'Vl1'j1ijl~lflfA (Skempton's pore pressure parameter)

" "~1l1'\.htJ'lhmrfi'IJfl~'lhii~11'Yi1ti1J 9.81 kN/m
3

(12 fl:::U'WU)

6. Ml1l~lfl~n~1'lJfl11lJtJClfl~titJ'lJfl~I;r~Cl1~~~1tJ ~1tJ11i Ordinary method ofslices

(16 neu........)

20m

o

,,

,,,
'W, 3,,, .;

16m

-----------------~,~------
nl"', ...............

II, , " ......
II , , " ......

I I J , ", ...

/ I J , " "I I , , ,
I I , , ,

I I I ,
I I I

" " I
I I

I I I
I I 'WW' I I '4

_ ......--"""Ir"',;.;,.,r'-,,:vf W .n0°

-14~6{~ i;'-' ~
y = 16 kN/m3

; c' = 20 kN/m2 ; ~' = 23 deg
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qo =yH

a, (radians) =tan" ( B,: B, ) - tan< ~I)

a l (radians) =tan -I ( ~' )

1
I1CYz = q 1- 2 3/2

[(R/z) + 1J

s = ~O'(aB') 1- Jl; I I
e E s f

s

a=4

, L
m=-

B

, H
n=--

(BI2)
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In
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LIB D,fB If

Jl =03 Jl. = 0.4 Jl. = 0.5. .

1 0.5 0.77 0.82 0.85

0.75 0.69 0.74 0.77

1 0.65 0.69 0.72

2 0.5 0.82 0.86 0.89

0.75 0.75 0.79 0.83

1 0.71 0.75 0.79

5 0.5 0.87 0.91 0.93

0.75 0.81 0.86 0.89

1 0.78 0.82 0.85

n'F; =-tan-l
~

27'
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fill~lhJm':iV~~1fl1eJ'Ul- Degree of consolidation (U, %)

U,% Time factor (Tv

= c}/H
2
)

0 0

I 0.00008

2 0.0003

3 0.00071

4 0.00126

5 0.00196

6 0.00283

7 0.00385

8 0.00502

9 0.00636

10 0.00785

11 0.0095

12 om 13

13 0.0133

14 0.0154

15 0.0177

16 0.0201

17 0.0227

18 0.0254

19 0.0283

20 0.0314

21 0.0346

22 0.0380

23 0.0415

24 0.0452

25 0.0491

26 0.0531

27 0.0572

28 0.0615

29 0.0660

30 0.0707

31 0.0754

32 0.0803

33 0.0855

U,% Time facto:' (Tv U,% Time factor (Tv

= c tJH2) = C tJH2)
v v

34 0.0907 68 0.377

35 0.0962 69 0.390

36 0.102 70 0.403

37 0.107 71 0.417

38 0.113 72 0.431

39 0.119 73 0.446

40 0.126 74 0.461

41 0.132 75 0.477

42 0.138 76 0.493

43 0.145 77 0.511

44 0.152 78 0.529

45 0.159 79 0.547

46 0.166 80 0.567

47 0.173 81 0.588

48 0.181 82 0.610

49 0.188 83 0.633

50 0.197 84 0.658

51 0.204 85 0.684

52 0.212 86 0.712

53 0.221 87 0.742

54 0.230 88 0.774

55 0.239 89 0.809

56 0.248 90 0.848

57 0.257 91 0.891

58 0.267 92 0.938

59 0.276 93 0.993

60 0.286 94 1.055

61 0.297 95 1.129

62 0.307 96 1.219

63 0.318 97 1.336

64 0.329 98 1.500

65 0.304 99 1.781

66 0.352 100 0
67 0.364


