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10 1 
25' 30' 35, 40' 45' 50. 

Friction angle, 6 

1 Brinch Hansen and oh = cos2 I$ o; 0.43 o, if I$ = 30' n q ~ j  I 
Lundgren ( 1960) 

Henry ( 1956 ) 

Ireland ( 1957 ) 

Meyehof ( 1951 ) 

Mansur and Kaufan 

(1958) 

- 
oh = 0.8CV 
- - - 
0, = k$ Ov= 3 0" 
- - - 
0, = K' Ow= ( 1.75 to 3 ) 0" 
- - 
oh = 0.5 ov ; loose sand 
- - 
oh = 1.0 o, ; dense sand 
- - 
oh = K' ov ; K=  0.3 ( Compression ) 

K =  0.6 ( Tension ) 

niswmeeu~eidu 

nqwi 
Pulling tests 

n i ~ l i ~ n s i ~ M i i n K ~ ~ a ' L ~  

RUIU 

nis5lnsi:MiinKe;alu 

RUlU I 
9 in Horn. 1966 
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BEARING CAPACITY FACTORS - NP 

DRIVEN SINGLE DlSPLI!EMEt:T / TAPERED PILE 
1.5 - 20 1.0 - 1.3 I 

EARTH PRESSURE COEFFICIENTS KK: AND KHT 

CONCRETE 3/4 4 

40 

145 

- 

72 

PILE TYPE 

DRIVEN SINGLE H:PILE 

DRIVEN SINGLE DISPLACEMENT 
?!iE 

* LIMIT 4 m 2.30 IF JETTING IS USED ** (A) IN C M ' A  BALER OR CRAB B K K n  IS USED BELOW MIOUNDWATER TABLE ,CALCULATE END 
BEARIN BASED ON 4 NOT EXCEEDING 284 
(81 R)R PIERS GREATER THAN 24-INCH OIAMETER,SETTLEMWT RATHER THAN BEfflINj WAC(Tr 

PIERS) 

32 

29 

14 

31 

. . 

24 

12 

K HC 

0.5 -1.0 

1.0 - 1.5 

TIMBER 

USUAUY CWROCS THEOESIGN. FORESTIMATING SETTLEMENT,TAKE M~/QOFTH€SETTLEMENT 
PH EQUIVALENT FKITING RESTING M i M E  SURFACE OF COMPARABLE GRANULAR SOILS. , 

1 

X )  

21 

10 

$* 

N p. 
( ~ ~ p ~  
DISPLPU- 
 ME.^) 

N,, ** 
I D R l U D  

I( HT 

0.3 - 0.5 

0.6 - [G I 

w4 4J 

33 

35 

17 

26 

0 

5 

28 

15 

8 

3 4  

42 

21 

36 

62 

33 

35 

53 

25 

37 

7? 

38 

38 

€6 

43 

39 

120 

60 
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2.3 bfilb~ol%U"bU~Ub~%81 ( Piles in Cohesive Soils ) 

, a" 4 - 
diiii&~~unniu~a~aai~?u anw~uqiniii&q~nizulilwq (Q,) aanziii~~~unniudaiu 

aaia?u (Q, ) ~~di~a~iii~~aluwniu~a'la~zidiuinn+iii~~~~unwiuddn~ua~~a?u rauelu 

noiraidulu~~u~niua 

2.3.1difiiRUsmizi~Za ( Adhesion ) 

a, = I f s& 
~ w u i  

f, = oC Su 

X = adhesion ! reduction factor 

2.3.2 a ' l f i l ~ 4 ~ ~ ~ 1 n m l u ~ d n 1 ~ ~ d l ~ ~ ~  ( End - bearing ) 

Q, = I q E %  (2.4) 

~ m u i  

q ,  = 9 Su 

The value if Su are the undisturbed undrained shear strength preferred from the 

unconfined compression tests. Many researchers have proposed the correlation if the 

SPT " N " and the correlated undrained strength . Cu for the guidline. 

Cu =20N kN/m2 ( Meyerhof ) (2.5) 

CU = 1 3 N  kN/m2 ( Terzaghi & Peck ) (2.6) 

CU = 7 N  kN/m2 ( Reese , Touma and 0' nell ) (2.7) 

Cu = 4 t o 6 N  kN/m2 ( Stroud and Butler ) (2.8) 

Typical soil types 

Over - consolidated clay 

Normally consolidated clay 

Adverse ground conditions 

I 

OC - values 

0.3 - 0.6 
0.8 - 1.0 

0.3 





Undrained Shearing stmyth C,in kN/ml 

S d s a  
sandy 
qrave~s 

Stiff 
clay 

Undraied Sheering s k g t h  CV inXN/m' 

Firm 
to 
Stiff 
cia y 

OW 
1WO 2000 JWO 4WO 

Undrained sheering stmgfi G i n  kN/ml 
0 

LOO 
50 100 150 2m 

Urwiainned shearing s h g t h  C, in ib/fl a 

$4 2.7 d7bbd~b~m~~m9n7?~Wbn7:~791%b~7b~~~mn1u~u~9dbw~~a ( Tornlinson ) 

-.. I I 7 5  
Y 

z ,b 0.50- 
8 
3 0.25- 

0.0% 

I I I 

0 loo0 MW 3W0 4WO 5mJ 
M i n e d  sheariq s h q t h  Cuin I4/ft1 

I 
1 

I 

i I LL -greater + - - -  - - 4- tLsn 208 
I ----.*---- I 

; 
I ----.-4--- 
I 
I 

?eft 
clay 

Stiff 
clay 

-, - ! I I !. 
1 '----.< 
I 
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I I 
I ! 11Lk- 

I I L -1 

I I 
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9f I 
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Soft clay - ,--- 
overburden - , / 

Sand 
- overburden 

Lcndon clay skin 
(8) (61 

section 

-4  pi la  contributc to ihc stress in this zone 

3 piles contributc lo the strcrs in this zone 

2 pila contribute to the stress in thew w n a  

Note thal adequate spacing of the p i la  
. redues  thc overlap zones and the number w or pila contributing to any zone 



2.4 ~ I & I U I ~ ~ ~ I S ~ L ~ I L ~ B ~ ~ I ~ ~ I ~ ~ ~ ~ U ~ U ~ U ~ M  
( Predition by In - Situ Parameters ) 

- 
Qdti = X C s  NsAS+CbNbAb 

lmo4 

cs = 2 KN 1 m2 Bin%~~i~4uman 

Cs = 1 KN 1 mZ ~IM%L~IL~ULYE Kaz1.5 kN/mZ 8 1 9 9 % ~ u ~ n u l n l ~  

L5aJ 

~b = 40 ( ~b / B ) iin%~lr~i~3uman 

cb = I ( ~b 1 B ) ~ I U % L I U I L ~ ~ L ~ I ~  

2 d diiinYm~e~ ~ b N b  < 1 I 000 k~ I m cua 
d 

Ns. Nb = dir~suqinnimm~aunim~qmzaailuim?~iu maannaiuo?ausz 

daiarailraidu miubiKu 
3 2- 3 A 

AS. ~b = wumuadowmiu uaz w.idwnGiKmdsiu~ai~4u 

2.4.2 ~ i n n i s m ~ ~ % ~ n l s n ~ ~ ~ u ~ 1 5 1 9 ~ l u  Based on CPT values 
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