
1 
2.1 plpa5lnmpa (Shallow Foundation) 

Y 
4 P p1uJlfl (Foundation) dwn1ulfGn L ~ ~ Q : ~ ~ ~ o l ~ 2 1 o l g l 1 4 1 1 5 ~ % ~ ~ 1 5 ~ ~ ~ 1 ~ ~ f l  

vos~nrsnfisdaafiniis~uld aiolamiwro&giianbou, ;nuol~uoqTnza=rfi~, ~ i q a n n r ~ ~  

uoslu, ira:suPlsrolim%~nisionfi~ 
k qlurlflRw (Shallow foundation) i8w41u51fldl%~~itlli~ol O i ~ ~ f l l 5 2 l ~ R ' 2 O ~  

9 . 4 ,  u u S u ~ ~ o s ? u T 1 ~ ~ ~ ~ s ~ i n u i w n i ~ ~ 1 ~ M ' n ~ 0 ~ % ~ s ~ n f 1 ~ ~ ~ ~ S u  q i u ~ i n ~ u : ~ : ~ ~ R ' ~ a ~ l d % u  
4 4 Gud~aiolbn?niuin~n~wu~a?d:Pzo~d~ai~)dndrzol~m 1-2 ~olwsoins:~ui~aau win9nis 

a arari:6i~a:ooniauuffi~oli:nol J ~ u ~ i n ~ u ~ : d ~ a i o l d n o n ~ u ~ o f l ~ ~ % $ ~ i u ~ ~ i i ~ ~ i u s ~ f l ' l l ~ ~  
Y 1) 

Cl, P 01 

du wonainuasuuuplou%uni~ioafi~dlni~suin.a"u4ou svdrzonmd%4luni~6ogl5'isw'ou 
k I$iaai%wnisio~Jislniuiu~n Biu~in~u~a3j~~oni$u 2 ds:aslw~q;sd 

2 4 .  v d  
1.qiurina~era (Isolated foundation) a 8 ~ q ~ u s i f l B I M ~ ~ ~ u ~ W s ~ ~ ~ u ~ l w ~ f l  

vosmiaruuuerna&tla mi 1 6uQo-ipiusinrGn6 I piurin 3~~5inaiera~:?u&nod'nnr:ii 

IL'UPlgFl Rlol~lll~d~80~6tll 
k d ,  

2.qiu~iniir4  at foundation) ~8u~-~usinnuwsudiwGnnszii~in%ns~n5"i~ 

aauuiw~iciuaier2Eu ~ r u i a ~ w ~ u i n i ~ o a ~ u u ~ u q i u ~ i n ~ i u a  
k ~~dAosdiw"~lunisoon~iupI~~usin~u 

a w e  A 2.3 2' 
1 . ~ 2 l ~ 2 p I ~ ~ ~ ~ ~ ~ 1 ~ ~ 1 ~ ? ~ ~ i J ~ 1 w " 0 ~ ~ ~ f l ~ 9 1 ~ % ~ ~ ~ d 5 ~ ~ ? ~ ~ l M J l f l  & i $ ~ ~ a d  

k . 9  K i d o s o l i o i n n i ~ s ' p l ~ i w w ' n ~ o ~ 1 ~ 1 ~ s g l f i s ~ d 1 u ~ s ~ ~ ~ ~ n ~ i u s 1 n ~ u  ~:&~q?olann~u 

z . ~ w r i n i s w l ~ h d ~ i ~ u v o ~ G u d r o ~ ? u ~ ~ ~ ~ d ~ l n i o l i n n ~ ~ d ~ ~ ~ o s % ~  

~.~asdon%~s:~nwwo~~iur~n"aivuiznoln'El~numsv~~~i~sin 

4ioi~ainniwaian~oolu~s1~~~nir ~ ~ : ~ : i $ u R ' ~ ~ i ~ n ~ n ~ ~ i ~ ~ f i ~ q i u s i n  

5 . ~ l f l 6 ~ 8 f l ~ ~ ~ ~ l i a d ~ f l % $ ~ l ~ ~ 1 f l d ~ ~ ~ ~ ~ d % $ ~ ~ d ~ ~ o l l ~ % ~ f l 1 ~ ~ 0 ~ f l ~ ~ ~  
z 29 
w s u n o s d i ~ s B s ~ a i o l P l n o ~ ~ u ~ ~ ~ R a T ~ s s a f i s ~ ~ u  
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C, = c,H 
d A 

6UO c, = d~nalnra.ao.uradu( adhesion) 

~ q k u  sinnnrmsi i o : I & i ~  

d 
i¶JO qH = horizontal component of passive earth pressure coefficient 

I I ~  )<pH tan&= 

d 
LUO y - - punching shear coefficient 

Y 

G.aGu 

B d u  laud q, iaa q, ~ a d i C ~ ~ a u n w ~ w a o ~ S u d ~ n ~ a ~ d s : C u w o ~ ~ ~ u ~ i n ~ u d ~ ~ u o  vsna19 B 

sos~uaris%uuua& qmnu~~~uiqnoqh~duadoitua~u (homogeneous) WBO 
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~ ~ i a o e i l 4 i  1 

uiusiisnuriu~~ooni~uuo~ni~w~ij.adui~ua a$o~o$5~~1~ud?uiunai~do$n15 

1doss1nsruiu~aiaaosnl3uimu'ndn~iiaaosu~1~~1u1n'uu~5~a s.iuqTnn %nu%&oonuuurw'n 

ret9iuziniduHiu5indu~uin 1.5 m x  I rn Qn~s%%n2~u4n(~t i m oingaiiunu Inupiu 
8 Z 3lnaign'auu7unuwsauuuidu$ua4uiWiuaii$s dauiiui~4uidu&7utW~oadou nainrsn H 

= 1.Wm d G n ~ i n 1 g ~ i u ~ i n  4ool,siiuidukd 
" 

- iiunuhuu 

Undrained shear strength = 120 kNlmz 

Unit weight = 16.8 kN/m3 
" 

- iiunuGu'wdw 

Undraind shear strength = 48 kN/mZ 

Unit weight = 16.2 kN/m3 

Y Y 

~swia'i~ius1n~ai~i~0~udi~u'nu~~pln~nudnonn'~~diw'11w fiiwuwlv? 

6~51dauna1udaswn'u(~s) ivtiPiu 4. 

Solution 

sinaunird (14), (15), and(l6) ~:L$8ii 
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2.4 n 1 3 ~ ~ B ~ % # d ~ B ~ ~ p b % o d m 3 " a ~ 3 l ~ w ' ~ f l ~ l  Ultimate Bearing Capacity 

Empirid values for $,D, ,and unit weight of granular soils based on 

the SPT at about 6 m depth and normally consolidated [approximately, 

$ = 28' + 15~,(&2')1 

Descriptton Very loose Loose Medinm Dense Very den& 

Relative density D, 0 .  0.15 0.35 0.65 0.85 

SPT N.70 : fine 1-2 3-6 7-15 16-30 ? 
Medium 2-3 4-7 8-20 21-40 > 40 
coarse 3-6 5-9 10-25 26-45 > 45 

9: fine 26-28 28-30 30-34 33-38 
medium 27-28 30-32 32-36 3642 < 50 
coarse 28-30 30-34 3340 40-50 

Excavated soil or mnrerial dumped Eom s tnvok has a unil weight of 11 to 14 w/m3 and mwt bc quite dmse lo 

weigh mwh owr 21 kN/m3.~o existing sod has s D,= 0.W m a  vahe of 1.W.Commonnrng~ are from 0.3 10 0.7. 

ldw" 2.6 LLnnsslsls 3-4 Qlfl Joseph E. Bowles. Foundation analysis and design. 

5(b Ed. 1997.~163 

Consistency of sa tu ra ted  cohesive soils* 

Consistency N', 4,Wa Remarks 

Very soft 0-2 <25  Squishes between fingers when squeezed 
Soft NC Y O U I I ~ C I U ~  3-5 25-50 Very easily deformed by squeezing 
Medium 6-9 50-100 ?? 
Stiff Increasing Aged/ 10-16 100-200 Hard to deform by hand squeezing 
Very stiff OCR camled 17-30 200-400 Very hard to deform by hand squeezing 
Hard t > 30 >400 Nearlv imoossible to deform bv hand 

* Blow counts and OCR dinriao are for a wide-in clay "rrceptiw to rhe rule" are wly cammm. 

zdf12.7 aaaaswiTls 3-5 Qlfl Joseph E. Bowles. Foundation analvsis and design. 

5& Ed.1997.pl63. 



Strong sand ( h - Y d  I 
n 

Saturated son clay c a f i  ) 

2.4.1.1 d l  0, i i~8fI1$&14~4€!ln  W1919 3-4 (Josepii E. Bowles. Foundation analvsis and 

-5. Ed1997.pl63.) & € ! I ~ W I ~ I ~ ~ I  I$ 9184 Sand ~ ~ a ~ u ~ u ~ u n ~ l n a ~ a : 2 d i o ~  
4 

~ r n i i ~ 2 8 ~ - 3 8 ~  ( t T i ~ n q i % P j i ~ 8 n ~ ~ d i  +,= 26O i w ~ i z ~ d i f i ~ ~ a % d ? d ~ i ~ n '  Sandv4tgld 
* A 

&~uool9dlhXqs'pI~t~9iipInw1u~1i~ulnl % ~ j b n ~ ~ i ~ ~ a s ~ ~ ~ i u ~ i n d u )  djS<wtw0$$6i 

4, ~ta"onllne~nBo4tta:nnoungun'pIdi + 4a:t~u%nl%n'ludilw~iws3~rsa: 

aonrn~6'iqCq ismtholl41 I$, lums~rnsir~~rnzoonaapIu t$u%iwau 5 di+%isa'o$ll6 

4, = 28O h o s e  sand 

$, = 30° Loose sand 

$, = 32' d u  Loose sand 

4, = 34O L ~ U  Medium sand 

I$, =36O Dens sand 

24.1.2 dl  c, im~f111&14~9€!1fl BnT14 3-5 (Joseph E. Bowles. Foundation 

analysis anddesiF.51h Ed1997.pl65. ) %1fin1~14dl c, 909 Sot? clay Bdio$izniia 

1.27 - 5.01  TI^' I ~ O I X ~ I  c i i ~ ~ n ~ B ~ ~ n ~ B ~ ~ t m r n n o p ~ n g ~ ) ~ u ~ i I w ~ i u ~ i ~ ~ t n ~ ~ w  
" " 

4 4 ol 44 
& d 8 & 1 4 &  &iu~4men1~f i i  c, G ~ M O I A  3 d l  n9uno c,= 1.5,2.0,2.5 ~ l m '  mlPJ6l&I 

rrdniauvos c, lwwiris 3-5 $nPiaeragu kPa d l  c, ~ r i % n ~ $ € ! ~ ~ d i ~ u w d a e r  kPa 

g4~;eln~d 

c, = 1.5 TIm2 %\b q, = 29 kPa Sot? day 
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