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1. 4.0d011 i1 6 Gtia An11414t;111100 M1,111114 1,1tillirila 

2. 01,1i11141411fIlli A4 Auccnicaugul IC410'01111 c, 
3. blitilIfltD1AAIDifirlfilAtilTITO1V101114 

9) 
611D An1141,1411J 

A A  5, 
MII1-11411 IA 

1 10 

2 15 

3 10 

4 20 

5 25 

6 20 

Total 100 
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40 1 Background and Review (10 tintiat) 

Mill-1811111VMM drci:10151-1 ualini51111,1.114 

tiitithainfv) 

1.1 4-raffilatiloiDlaiumtituairaiiii041491c3Demiitilunitinatuurriaavni 

C111115ilthfrOlt11511AVIDliillkM41411,1 Lab 14iiitiln15vm1mai01 1 ni1111119113Df11111 Lab 

at15 13151,tae15 folaium 

1.2 91D 111n Tin1511flaainlifil SPT N 'halm 

2 



	 544 	 

1.3 01511A1flJ Kunzelstab penetration 14tii Nk = 20 f114/20 ni 	iiiuii SPT N eualniq 

YMVf Mitt 

1.4 '040i111t11,11int 	 fl119111 Stress ITU Strength ilD4';i1J 
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Pio 2 A Shallow foundation with a moment ( 15 f1t11141,0 

111451W4li'd11141W1114 (B) = 2 m 111qicifill1J511 2 OJAI (s14A1,15tkil'U011illigi1,11161) 

DDimuullninimInqintal 60 tons tiacc.,,ifutiiimaiwitviificu 9 t.m 	 Naniuqitht 
c!'  

11 	AIII,M41f1,01518qaDAtniAn 	Internal friction angle rvi-au 32 D1441 111,M14111141-11151U9Sttalltlil 

1.7 t/m3 	Miltni 1 llrilf11151051411,11161J 1.9 Um' 

11  

	

t111114101111 	1) FS 	Bearing capacity valirolnu 

2) iii5tAitinfilauD,Oin'iiraiil 1.0 m 	FS dnifu Bearing capacity 

3) imiitillimmittAirillitt5-miimiul4 

4) quiltaraluttinniniffit1515vivitilultmt;innIniloialicinin (14Dult1 

Centroid 

5) FS If -Milli Bearing capacity ficaatniro inalini5tcauturdalnihnii 

to 
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lit 	 7cl-A 	  
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40 3 A Square footing with two-layer soils ( 10 tilitructl) 

f(1111144114&19111DellD119151.1114111,111MM11114151i V11,151flinfIVI 2.0)(2.0 m2  TM 1111f1 

tintviiiviitiu 40 tons tclifIDDIMU1J1m11N11111911-AilltlifitlAtl 2 um5q-mrn;i11 1.Ant4111111AVOLYVItil1iJ 

5n 2 LIM5t9f14614 	Factor of safety vflUTUD11,141111W1M1111451111,1 

+0.0 m 

7 =1.81/m
3 

 

Sand 
	

%s„, = 1.91 / rn3  

=32° 	
-6.0 m 

7  =1.7tIm' 

Clay 	
7sat = 1 .8 t / jn 

S,1  = 8t / m2 	
-10.0 m 
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6f1 '6 	 T11-01 	  
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4 Bearing capacity of a square footing on Sand ( 20 fiti,tictru) 

111451flaillatiwiol5er 11 1D611frilligt1 1 m vliii-Acti u,iiiinfilaitiqhltrithgn 2 m 01045111t51 

wRitenrviiiiii 155 tons iiinaniumeii5-rociamtiamliiAlril iitalitY15 ltnla0qt11111511 

115 1041111(iliill 1.7 Um' 	waltniimaiminilailaiiiiii 1.9 um' ttanitii SPT 'N' 41c015114-ittd14 1)5  

ci 
ODilttliThsilliJilT111101111451111,1 4101,95V151tal Bolwes (1988) 

frailigri (m) SPT 'N' (blows/ft) 

0 - 1 5 

1 - 3 12 

3 - 6 16 

6 - 10 25 

10- 12 26 
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40 5 Pile Foundation ( 25 finicutt) 

ta1kir1411 0.40x0.40 m2  Em 12 m ownal9..JcwitaittilliqateartlUm511 Tiflt1151W1d01.1114 

avimiu'il5,4inilicligichtaticirriiitt 1) k),1 sketch stress profile %DI avI  0  Hat fs  2) imildirlictimano,51 

flfl (Compression) lidDfliitY11D11,d16111 IA014 factor of safety 	2.5 um,' 3) 91111filiitillicallti5lal 

(Tension) llaaRfitY11011,f11411! 141C114 factor of safety 	3.0 

!" 
A15110,M11 510dnDUM11-1A1411,10'11111 

Depth (m) Soil Type Saturated Unit Weight 

(t/m3) 

Average SPT "N" 

(blows/ft) 

0-3 Loose sand 1.8 6 

3-5 Soft clay 1.7 4 

5-8 Medium sand 1.8 16 

8-11 Medium clay 1.7 8 

8-20 Dense sand 2.1 32 
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40 6 Pile Driving Formula ( 20 t1vitict41,1) 

id1iGi1141A 0.35x0.35 m2  Em 16.0 m VADflb161111̀ 61,1ittlitiVailaillfl 4 tons uationgl 60 cm 

17141111111191D1U11411141,104111i1140115114114,11 	f 
 ► 	

l-nnatfiiiirdnillnilaDAlityualtairu'ar IAU117 FS = 

2.5 1A014 e15110,1 Hiley, Janbu, itacc,, Danish 

fill1W111-t 111,!' 01 	2.4 t/m3  tuna fc' viiitiu 300 ksc 

fl'311Jdfltaltldialil (m) Blow counts (blows/ft) 

14.8 14 

15.1 19 

15.4 30 

15.7 32 

16.0 45 
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Very loose 

Loose 

Medium 
	

Dense 
140 

130 
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	F 
28 30 32 34 36 38 40 42 44 

Angie of internal friction, cj) (degrees) 

Chart ite(61141N, 4, N, 	N7 	III 1 

0 

11,3 
s 

4," 

3.1 	Icr7aghi's Bcdring Capm.:ity h.:tors-11gs. (3.4), (1 5),a041 (3.6 ) 

N, 

10 

20 

30 

40 

N, N, N,. N, 501, 
0 5.70 1.00 0.00 26 27.09 14.21 4 ((4 

1 6.00 0.411 27 29.24 15.90 11.60 60 
2 6.30 1.22 0.04 20 316''. 17,1 13.7(1 

13 
3 

4 
6.62 

6.97 

1.35 

1.49 

0.06 

0.10 

29 

6) 

34.24 

37.16 

14.98 

22.46 

16.13 

19_13 
70 

	 80 
5 
6 

7.34 

7.73 

1.04 

1.91 

I ) 14 

0.2)) 
31 
32 

40 41 

44 04 

25.29 

28.52 

22.65 
26.87 

7 9.15 2.041 0.27 33 49.09 32.23 31,4 
8 9.60 ? _7) 0.35 34 52 64 36.50 38,64 

9 9.09 2., 044 35 5).75 41.44 45.41 
10 9,1 2.69 0.56 36 63.53 47.16 S436 

11 10.16 2.98 0, 37 70.01 53,0 65.27 
12 10.76 3.29 0,5 38 , 50 61.55 79.61 

14 
11.41 
12 	11 

363 

402 

1 04 

1.26 

II 

40 
65 97 

95.66 

7061 

91.2, 

95.01 

115 31 
15 12.86 4.45 152 41 11..91 9195 1-451 
10 13.69 4.92 1.02 42 119 67 109.75 171 99 
17 14.641 5.45 218 41 134.58 126.50 71: 56 
18 1512 6)64 2 59 44 151 45 147.74 26 !.60 
19 16.56 6.21 3.07 45 172 28 173.28 325.34 
21) 17.69 7.44 3 64 46 196.22 204.19 407.11 

46 
, 

22 
19_92 

20_27 

926 

9.19 

43) 

5119 

47 

49 

2473 

255.29 

21,0 

297.85 

512.81 

696.67 

23 21.75 10.23 6 00 49 296 71 144.63 931.99 
24 23.36 11.40 7.08 515 347.540 415.14 7072.90 

25 25.11 12 72 8 34 

.Frorr Kumbhuikar (1993) 
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Curve A...,ap,e of P.1011],o0 ( 195,  ) 
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Avt,,,  c',,, DI 11,4m,,,, 
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