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ii) Relative stiffness of soils
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Penetration Test (Peck, Hanson and Thornburn, 1974)

SANDXairly Reliable) CLAYBather Unreliable)
Number of blg Relative def Number of bl Consister] Unconfined comg
per ft, N per ft, N strength, t/sqg.n
Below 2 Very Sof 02.5
04 Very Loos 24 Soft 2.55.0
410 Loose 48 Medium 5.610.0
1630 Medium 815 Stiff 10420.0
3050 Dense 1530 Very Stiff 20.010.0
Over 50 Very Dens Over 30 Hard Over 40
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L Plastidityl | 'jérm [(1E#Z)) (R CBOTGMEZa)n T |
(Su )design = ”(Su )ﬁeld test (2'5)

1.2

1.0 -

0.8 -

0.6 -

=Sy design/Su field vane

0.4 \ \ ! \ \
0 20 40 60 80 100 120

Plasticity Index, %

R (00 0 B 7 Omikited ghelinGtie dffeld THhe Shear Test (Bjerrum, 1972)

O 0 &/’ A+ K & DKiglR@re shpgriest WH- =R DriyrSHt =
127miin] L2t OSH K enStiktf R hdi ORIUTIL SF QIS H tt (
URI 60ns Ul s uMmtOROE|ISGAVn QL t KKt ROns T9
Nt RBYRIUZGINs U]l sinlt KKt ROn:
Torquerthl
Undistur; Remouls
2.0 | 18.79| 257

6.0 11.58| 1.54
12.0| 3552| 7.72

L St

Nt 74 DZRL 72+ OSn

Torquer(\ s (kPa)
L St | Undistul Remoull Undistu] Remould Sensitiv
d d

2.0 18.79| 2.57 20.02 2.74 7.30
6.0 11.58, 1.54 12.34 1.65 7.50
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1. saturation of cone tip cavities and Continuous hydraulic
placement of pre-saturated porous filter
element push at 20 mm/s
2. Obtain baseline readings for tip, Add rod every 1 m.
sleeve, pore water transducer and
inclinometer channels
Cone rod
O | Inclinometer (36 mm dia.)
T T fs = sleeve friction
—» | « ub=pore water pressure f _
. s Readings taken
aN =new area ratio ? Uy every 10 to 50 mm
TT TT gc = measured tip stress or cone resistance qt,
Electric cone:
60 deg apex
. Diameter = 36 mm (10 sg.cm.) or
gt = corrected cone tip stress = qc +(1-a)ub Diameter = 44 mm (15 sqg.cm.)
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COORDINATE :
o s, (UC) e si, (UC)
O Natural water
_ § - o content Asy(FV) A i (FV)
<} >
el2|2 [2a 9 . x Qpl2
| w s [° S : x Plastic limit , Total Unit Weight
Elaz [« (Mg DESCRIPTION OF MATERIAL T | A Liquid limit (m?) (tim)
[T = A IR g 25 5 75 10 125
o g |5x & 0 L1
> | Qo
z O SPT, N (Blow/ft)
0 20 40 60 80 100 20 40 60 80 100 15 20 25
g
] 0.0 0.07
o / c .
— ST / 'r‘lﬂ_ Tl.
| o2 / [
- ST / 7 + 11" ‘% 1
5] 03 / i .
=% st / \ 1. 1.
| o4 / -
] ST Clay trace fine sand, trace shell and / % * 2. } 1
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| |05 a ¢
| ST / / 2. 1.
— o Z
[0 ST / 2.1 <} 1.
] o7 / 3.4 }\1
1 ST .
|| 12C 12C 4 / &
08 -
i v § 5¢ pL
] \
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|10 f 5.2 $\l.(
|| ST 16.C 16.cHH
1 L A o1l 2.
1 ST \ I
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| 201 13 1% ./1,‘
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] ss |
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[ ss \
1 16 e< 3 } 2.
1 251 SS
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ST Shellybe 2inch&.D., except where noted

PA Power auger sample
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FT Fish tall

RB Rock bit

WO Wash out
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Penetration

spoon

STt STKSNpOUZWLQWORt 60GKUZr SKTo RI

WL Water level

WCI Wet cave in
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WS While sampling
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BCR Before casing removal
ACR After casing removal
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Depth MSL, m

BH-15 BH-16 BH-17 BH-18 BH-19 BH-20 BH-21 BH-22 BH-23 BH-24 BH-25 BH-26 BH-27
% Very soft to soft silty clay 7 /
Medium clayey
10 1 Medium fine sand
silty clay
% %
20 § e ﬂ\ Ny Medium silty clay iff to very stiff silty clay
silty cl e
ol Medium to dense
sitysand

30 |
40 |

0+330 0+900 6+600 7+186 7+800 8+100 8+515 9+100 9+700 10+200  10+510 11+100  11+600

~ o P © P ~ ~ — - - ~
DORUDNFNLFzONGOOUZWnallt KKt RGL ¢
A o ~ ~ ~ o 4 ~ 7
WOL TzI0mZIORBRREY (iD80t | KTI SSURG |
| 46.80 | 57.60 | 61.20 L 450.00 | 61.20 | 57.60 | 46.80 |
g disoll
gt
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Medium to very dense sand

e —
Hard silty clay —
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su (t/sq.m) unit weight (t/cu.m) SPT-N, blows/ft CR RR OCR cv (x107-4) cm”2/s
19 20

comdsutace 0o ° 1 2 3 14 0 0 00 030?% 00 01 01 00 40050 00 50 100 150
22 1 0 0 0 - 0 065 0 - 0 e
.Crust, .L 16 o o
25 516 v 0.30 0.05 . o
=2 0.35 0.05 1.25| 3.00 &U.O
o o o 6.0f 0
5 5 5 5 5 5 5
// €0
i
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?n clay ©, P
o
// 10 10 10 4 10 4 10 10 4 10 4
is o o
13
é i ) i
=4
g 0.35 125
L i:z a 15 1.8 * 012 0.05 6.00
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» o o
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: 3
20 B 20 20 4 1% 20 20 4 20 20 20
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— — FV-2 (corr)
—— FV-3 (corr) g
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‘ 40.0m. |
PS.Om. } 8.0m. } 8.0m. } 8.0m. } 8.0m.—4 0
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Stiff clay
8.0m §6 6864 20
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1 Saturated clay (NC a
undrained shekradax

Local sfeelre

1G6§SYOUOSKt RGT
G§Oot OFz O

1KoTOOUZUYOSKH
Nt ORt KLt RDQT|
1sRUKt ROSROUNK
Nt ORt KLt WRo
1 Kt RRSAI®KFIIMAG 2 ¢
TWRoRUSOoSr UR
WnaQwRoLFndaLO

1 Moderate compressil
1 Medium dense sands

Punchingfahese

1sUOSKt RGITUTOL
1Kt RORUNNTSGK
G O Ucbmpressibifiy n O
Rt K

1ndOKkQt | Nt ORt
GTUr| wOnat OW,|
1Kt RSGOFTNIWRO
TWRost Rt RpRt &

1 High compressibility -

1 Very loose sands

1 Partially sa¢arclays

1 NC clay in drained sf
slow loading)

1 Peats




pornpot@s




3Nt ORt KU

s7t SRTOKkTzONTOWORawWRHRTF K REEONDIDR ¢t K

e NN
j UBYESIO esﬂ;m wmaaqu) ,
HBIVHE D) &% DK GBI EPBHNCSH T HAKOICEET

= =

HBKDE MHESDIG HYS] CPEHANG

€ SHYE c SRIFHIVHE ) ), GhSko 8B4
¢ aSTOMHHESDIG HYS] CoEHN BRI Bl

ovd

eSeYU /BN ¢y 8 I HBOWA

vl
Qo SThRFee [/ 1Bh

'

Vel
HOCHSTRFFDIG IVHSIYDIHOIS

R UExORI270 rJToChkNe: B0t | ¢+ St 0315

s7t SRTONt ORt KOUZTrUooOniaOidaSOUT !
ORROUKUSt Kt RORUNNTFSORt KTOKTFO ruz
S Z K
K t

%
i
!

BBd

NK¢

t SRFDBE RIOT| Nt ORt KOFzOLLt n G c
(Effective siveRsy WL o D@Ict@Ris)IRISREB NG K T If{ OR
tRUOZz2t SOTKORROUKRt KRt Ozt
fRtENFOO0z22t WRDAMGOSNnS|
s RUZTNOORULSt RLUZOGeiZRkOazOUYSQd
1Kt RBISWRE O



SGS§SKRRRNt ORt K pornpot@s

3.0 0 UKt RSt Kzt S FUItknaté dgihgkcapbeR) S Fr k T
3.2.1S 0 6 U [Bearing Sapdtity &raiichT UR| KRt Ozt WRo
Bearing capacitD L UTL St Rst Rt Rnk Tl ndO0OUzZL
Rt KWRoSGOFNG Fazl GORUro6GOUr 6 wn gk
L OSGOFNILEt KOFZONRSLSTOUYUOSKt RS 61
GrUTOx0a D8z dNnat Okat | Nt ORt KWSQOU
SOuZIGOotO?iO URI NQt OO0t OKT!I niOL
N8t sNRp Fazl WOkﬁt’C)UZ,rT! WRoRUS
OUm$m@HZWR®@Rth RYUOSyLAal kT| Kt RS
T GRAUGORt KOUZRFKL 't Otir RWLQKFOWN AU k
/|, Nt ORt KOUZRULSt Rrt SRt KKSot LSt
0, NtOﬁtR@D@g@iﬁ@@@d#RE&bﬁ@H@ém
1, Nt ORt RERUSERZIUSSQZC
Rt K

3.2.2s R Beafng capacity
s RKt Rs ZBeating Eapadity tOW MR U 6 U Gesicd ToWLS Q] S
wn Q&¢ t R Y ®©U q(Utidate Déatng SHBERI (RO S 7
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Nt R2d ®AEU Z v h Qpiifaie b&aiing RapHON £ QR QK 0vBsicO O F &
1973)

Plarstrain case | Axialgymmetrical

Sokolovskii, 1942 | Ishlinskii, 1944
Terzaghi, 1943 Berezantsev, 195
Mizuno, 1948 Mizuno, 1953
Meyerhof, 1948 Shield, 1955
Caquot and Kerisel| Eason and Shield
Lundgren and Mortg Cox et al., 1961
Gorbufeessadov, 1{ Cox, 1962

Bent Hansen, 1969
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D, y=45§‘+E § v
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Passive Passive ™~ v e
EVL) EVEY)

Active b8 (b)
(a)
R ULORaii2 mechHariRrandig R | (G KPMBo#RG®Rot KT 6
(qu )Prandtl = CNC + qu &1

ynr

N, =exp”™ tarf(45+/ /2)

N, = (N, - Z)cot/

c = Cohesion

; =Friction angle
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Values of N.and N, 57 10 Values of N,

R UOIOSHZR s T Beafin® capabity fHEmaghiF 5 (Rerzaghi 1943)
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. V1 .
Meyerhof = N, (5.0ic) 0N, (i) +2 BN, (5,01, )
Undraineg- N, =5.14 N, =10 N, =0.0
Shape factor | _ _;, 5o B s, =10 s, =10
(o . p L
Depth factor | 4 _1 0ok D2 d, =1.0 d, =10
C " P B
Inclination fac & g & &4d i, =0 fol; >0
| =a@- | =ad-
TE 9gr0 i
Drainedo. | n, = (N, - 1)coty N, =exp?™ tarf(45+/ /2) | N, =(N, - )tar(1.4/)
Shape factor s, =1+ 0-2Kp% s, :1+O.1Kp% s, :1+O.1Kp%
| | |
Depth factor _ D _ D _ D
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. OG'’nk 7] Modulusofelasticly( Nmgqgqr
Loose sand /[ . 00123 / 3 ., ., 2
Medium dense / 506 34. 0.2.40
Dense sand 34.5055.20 0.3M.45
Siltgand 10.387.25 0.20.40
Sand and grave 69.0@72.50 0.1%.35
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Stiff clay 41186.6 0.2M.50
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H-Muhsi Z| O7t Kt ROMBGdn0 Nt ORt KnF| RUOW™N
2.00 N l Vieaesur = 1863KN
i ‘ i | | G,y = 9.31KN/m?
PLAN Fﬂ" ji=427°
SECTION ci=0

q= gD (o 31)(05) 4.66kN/m?

L 2 t B&ring capacity fadtok 0t ORT 6 UK

j =427* | N =1015 N, =947 N, =1766
Shape fa - s, =1+ 8258 ar(427) s, =1- 048958
¢2.0+ ¢2.0+
s, =1.23 s, =09
Depth fa - D/B=05/05¢1.0 d, =10
WE t d, =1+2tan(42.7)(- sm42.7)2‘é‘%;58
¢0.5+
d, =1.19

UOOLot WOs RKt R
e = AN, (s,d, )+ 05BN, (s,d,)

0, = (4.66)(94.7)((1.23)(1.19)) + 0.5(0.5)(9.31)(1766)((0.9)(1.0))

O, = 6459 +3699 =10158 kN/m>
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Lt GSYOWnQSot Lot OUZ Wwn gLOTK KOWRILOH ¢t G
O sThasldiN o cef N ¥ K R R Rlank ka7 Rvtn| AL rt CKok\W GR
KSot LSt RGOZOLRUTI| UDN arpdgtnS RIRS K6t SROTUT.
WOnNn gt OOSTnf Fr

NFS BAONEt  ORGZKRFOIUR|I WRodGr UzTI 8UOr p
nat OkQt| KRt Ozt

L't KRUONt ORt IB&xing tipa Q@S ©T 6 6 SBOUZ W1 €
Kt ROns Bowhes7 74" Rt |
‘ 2.00 | 1060 kN
| \ 382kN  y
ST 382 kN . NST N
sy T Sy 0.y = 9.43KN/m®
PLAN SECTION Ji=47
ci=0
(H,),, =382kN
(v, ), =1060kN
q=dD =(9.43)(0.5) = 4.7 KN/m?
L 2 t B&ring capacity fadtok 0t ORT 6 UK
Jj =47 | N, =1736 | N, =1872 N, = 4036
Shaps - 05 2053
=1+—tar(47 =1- 0.4%
factor %= 2.otan( ) K 02
s, =1.27 s, =0.9
Depth - D/B=05/05¢10 d, =10
_,8053
factor d, =1+ 2tar(47)1- sin4?) ;“;*58
d, =115
Inclinaf - m =2+(2/05)_, ey 382 §2
factor 1+(2/05) g 'f? 1060+ (0.5)(2)(0) cot(a7)8
< 382 8" | i,=037
* T 1060+ (0.5)(2)(0)cot(47)§
i, =0.58

UOOLot WOs RKt R

G = AN (8,1 )+ 05BN, (s,d,1, )
0, = (4.7)187.2)((1.27)(1.15)(0.58)) + 0.5(0.5)(9.43)(4036)((0.9)(1.0)(0.37))

8
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Oy = 7453+3168=10621kN/m?
Lt G§SYOWn QSot 6 Béarif) Seys@tms kS KRR UK DS
Ons TOWOKRAUOUZUYUR| KRt Ozt GTUr |

NTSBsUNE OBRRE RMOIJOSUKO ) UyURGRONDpnNTFH

Nt ORt KRT 6 ONR| ORR t KO GlisPrl i g SEEEOG [pls F 1
O U Z R UKMRS tKRU W BhRONpssnTK Rt Ozt nQt Nt

V =1800kN
1.80 l M, =450kN-m
- g — M, =360kN-m
A y LN ZZNN RN
o § o Gy =18KN/M?®
i S i . a
| | | Jji=36
' ' ci = 20kPa

Lzt OSARtrtdGrUzTI 80UO0rpkT! URI
eX:4—50:0.25m <18/6=03m | 0 ZKerf zodey WO

1800

360

e:7:

71800 L o . i 5

LdnSot GOZONt ORt KWSRoynr RUK Ot n Nt

Bi=1.8- 2(0.25)=1.3m

0.20m

Li=1.8- 2(0.20)=1.4m
SOo0Sr UR| KnOF8GdSOUTNt ORt K

q=d =(18)(1.8) =324 kN/m?
L 7 + ®&aring capacity fadtot 0t ORT 6 UK (]

J =36" NC =50.6 N, =378 N, =56.3
Shape| . _,, 134378 s, =1+ 23 an(36) s, =1- 0_4%8
factor 14¢506+ 14 ¢la-

s =1.69 s, =167 s, =0.63
Depth| 4 —125. 1125 | p/g_1g818¢10 d, =10
factor (50.6)tar(36)

O
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WEUR 1 4, =125 d, =1+ 2tan(36)(L- sin36)2§%€g
(} O+

d, =1.25
UOOLot WOs RKt R
Guit = NG (Selc) + ANg (sydq )+ 0.5BigN,, (s,d)
=(20)(50.6)((1.69)(1.25)) + (32.4)(37.8)((1.67)(1.25)) + 0.5(1.3)(18)(56.3)((0.63)(1.0))

= 21379+ 25566 + 415= 51095 kN/m?
_ 51095

Qallow =

=1703kN/m?

1800

—-__ 0¥ - 2 3
Uioad = (1.3)(1.4) 989kN/m* <1703kN/m

N MR A 7 ~

Nt ORt Ks hRFSYRI WRIOTNWR TS V@inkptSt | T
bearing capacity

A RN
Jj =35
Y c=0

Giver =18.10kN/m?
=L

1.10

0.85

2.401

G = 20.3kN/m?®

l«

Lt KRUONDFnNLtGSYOSot Rt nF60z 2zt WNQn
SUZR 0Z) @f s Wwhdt RSEKSBRUT Uz OSUZr

[, (RS UZ DRIMBISL K|
_gi(B- d)+g
avg B
_(203- 9.8)(25- 0.85)+(18.1)(0.85)
gavg - 25 _

201 SUZBawles7 W4 dleeUz OOUZ

=13.1kN/m?

oy = (2H - d)%+gi (HA df
G = (18.1)(2(2.409) - 0.85) (g_)ﬁgz +(203- 9.8)W

Gvg =149KN/m®
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Lt GSYOSot Lot @ Sbds-500Sr O0zzt SOFK
L7t OSiASOo0Sr UR|I KnO¥Fd
q=¢D =(181)(L.1) =19.9kN/m? ] ) .
L z + G&anng capacity fadtot ot ORT 0 Y K (]
j =35 | N =461 N, =333 N, = 48
Shape fa _..25 _ 4258
s, —1+?5tar(35) s =1 04 9
s, =157 s, =0.6
Depth fag - D/B=11/25<10 d, =10
_ 08115
d, =1+2tar(35)(1- sin35) 2‘%9
d, =111

YUOOLot WOs RKt R
/ ) gaQ:gllﬁNWL Crl
O = AN (Sqdq)+ O'SBgavgNg(sgdg)

Qo =(19.9)(33.3)((1.57)(1.12)) + 0.5(2.5)(13.1)(48)((0.6)(1.0))
Oy =11548+4716 =16264kN/m*

0, gaﬁzﬂﬁk'\WL Crl

a,, = (199)(33.3)((1.57)(1.11)) + 0.5(2.5)(14.9)(48)((0.6)(1.0))
0, =11548+5364 =16912kN/m?
Lot YN NG kzTe| O Suddra) tood)eSoofiebedS dbsal UOLZU T t
SFKNGESYOWnQSot UNKNot | KFOOQTTr Rt K

Nt ORt Ks UZrStSSg 1 IRE5 10t e $ T SU0pt W O LBT, 23¢
I 0 Z] RURAK mlGFtoKOE 7 S MAHDEE| nliirh@id s eatm§DRBIECity
ultimate bearing YéPegify t St Rt 0t r Oz 2t USt WRORTYt ¢



3Nt ORt KU

- 3.50 R
§ ‘ e SN 9. = 2L5KN/M®
R S g, = 9.8kN/m’®
| = v
o v = I. Undrained
j =0% §,=65kPa
Y SECTION II. Drained
PLAN Ji=27* ci=3kPa

AaBoFraoStt WRoRt 6t 1 Oz 7t

q=dD =(215)(1.7) =36.6 kKN/m?
L Z + B&arinlg capacity fadior o3 ORFHWRA@RE 6t 1 Oz 7
j =0* | N, =514 N, =1.0 N, =0.0
Shape| . _, 425@&104 25
s, =1+ o} s, =1+—tan0
factor ca5:g514% “ 7 35 o) ]
s, =114 s, =10
Depth d. =140, 4511-78 d, =10
factor 625+ .
d, =127

nat WRoRtliMt6 GaIOWTITN (L ® Kt K
Qe = SN (80) +aN,(s,)
0, = (65)(5.14)(1.14) +(36.6)(1.0)(1.0)
0, =3809+36.6=4175kN/m?

_____

O = SN (8.d.) +aN, (s,d,)
0, = (65)(5.14)((1.14)(1.27)) + (36.6)(1.0)((1.0)(1.0))
0y = 4837 +36.6 =5203kN/m?
L St RUY RKITFOUZ TKLWEA sOfat] SHtow FRotR tto@ESr1 Oz 7 +
(5203- 4175)3 100/ 4175 = 24.6%
AaBoraoStt R 0t r Oz 7 ¢
SRRUNGS ot nlacompreaGifleé OF ¢ OK GyRtErd &@apai o
failule 0 | WR o S'n K ZKERFITU s T SS| ARG s1eFG k2 T | 1Ird[i]
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qi=(21 )( 7)- (9.8)(0.5) =317 kN/m?
g:( 9.8) =117 kN/m?
L Z t B&aring capacity fadtot 0 ORFORKEE r Oz 7 ¢
ji=27 N, =239 N, =132 N, =14.47
Shape 82531320 _., . 8253 4258
factor s, =1+ %@239— S —1+€:@%T ar(27) s, =1- 04;5;(-:‘2—59

s, =1.39 s, =1.36 s, =0.71
Depth d0:1.21-(231£;)i'2n(127) D/B=25/35¢10

.J)1al
factor 19 d, =1+ 2tan@7(1- sm27)2%¥° d, =1.0
d =121

nat WRoLOINnN6SGOUZT! Lt KRt rt &l KTI N
A =N, (5.) +aN, (s, )+ 0.5BgN, (s,

auie = (3)(239)(1.39) +(31.7)(13.2)(1.36) + 0.5(2.5)(11.7)(14.47)(0.72)
Qe = 99.7 +5691+96.6 = 819kN/m?

_____

WOKRRAUOUZLIONG6SGOUZTI Lt KRt rt E21 k
Qi =CN; (Scdc) +aN, (Sqdq ) +0.5BgN, (Sgdg)

auie = (3)(239)((1.39)(1.22)) +(31.7)(13.2)((1.36)(1.22)) + 0.5(2.5)(11.7)(14.47)((0.72)(1.0))
Oyt =1216+ 6886 +96.6 = 9604 kN/m?

LSt RURKITFOGZ TKLTZIt Ol | 1petal sietogsb-G2| WO's f

~ Nt - Ve ~

NTSBSNE ORURRT O UBdmBRt. OZ¢ Gr UzTI §00

Nt ORt K'nF| RU OKRIFHBARAmOE 2Ry KSR Gor 8o €. |, N
L 7 tUBiiSate bearing Gafetiitpr of safety against general shear failure
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0, =1338+6735+109=9163kN/m?
Net ultimate bearing capacity
(), ., =9163- 283=888kN/m”
SOoSr UR| GOUZTI Lt KUR| KRt Ozt

850 _ 1307 kNim?< 888KN/m? OK!

(qult )Ioad = (2_5)(2,6)

NT S kb & t b®Birity capaciy| Nt ORt KRTFOUR| KRt C
Nt ORt Ks UZ (i SS/U,7Z3 RIFFMRI REFEIRIRIBIR t/(DS3
e.=050 RN R UWltimhte heditgitapacity

9



SGS§SKRRRNt ORt K pornpot@s

HTE
:
;

Gy =18kN/m®
\ \ ji=30°
o

DY 2 ci=0

1.50

NC 2

A

yLOr pkQTOUZKZt SO B&MNAUizSTI § UOT p
Bi=15- 2(0.15)=1.2m
Li=15- 2(0.3)=0.9m

q=p = (18)(0 7) =126 kN/m?

L 2 t B&ring capacity fadtok 0t ORT 6 UK

Jj =307 N, =301 N, =184 N, =224
Shape fa s, -1+—tar(30) s, =1- 0,498
12 ¢l2+
S, =1.43 s, = 07
Depth fad - D/B=0.7/15<10 d, =10
WeOp t d, =1+ 2tar(30)1- sm30)2%(§1%0
¢
d, =113

YUOOLot WOs RKt R
G = AN (8,0, )+ 0.5BigN, (s,d, )
a,, = (126)(18.4)(1.43)(1.13)) + 0.5(0.9)(18)(22.4)((0.7)(1.0))
O, =347.6+127=5016 kN/m?

Q¢ = A (BiLi) = (5016) (1.2)(0.9) = 541.7kN/m?

~

NT S Bi0o tBéang fapakitf | Nt ORt KWON i OtG SOUTr
G§SOUrSToTO

Lt KRUONS ¥ RS tK kTOH tha KWBARSniTOWO L F 2 On
ndOGdSOUr SIazZl Trlol SinAiSGEMbOEatingEEpEnity ©
WL Qs Fns AaSOOSTnf Fr i Oot KT 6



3Nt ORt KU

Clay

j =0

g, =1.68t/m*
B s, =12t/m?

Clay

g =1.62t/m*
§, =4.8t/m’

j =0

tLOuKunKtRSu

aBoo B@&@2c,H g
=7+0. N ctadt— caei +9.D;
O gl Zﬁgﬁuz % B 0tG

WOKRAUOUZ Kzt STI| kT
t SUS| R

n
F

~

u
A

uéf'fangRULotwRoaKué

OGSOU
GkazO

=

O

St bt KKRE Ry Neulot WLt adn F| OF 2 O

c, =0.9(12) =108 t/m?

/|, 0 UOOLot S| WOs RKt R

L Oaz(lo 8)() +(1.68)1)

Oy = e1+023T8'j(48 5.14)+ %+

Oy = 27.96+36+1.68= 656t/

NRSLsTOSot i KiOKSot s RKt ROUZ

Qe = §1+ o.z%llf5 _%(12)(5.14) +(1.68)1)

G =69.9+1.68=716t/m? >656t/m? Wi, Ths6t/m?

Qay W=L—T—164t/m

NTFS BIINit IORE K WOL F2z On i

NATI Kt Rs R Qtk|ON tnQLEB1yMO
G SOUr SnJtimB&@aritiglcdpacityO

o
O
DS

¢ q,

0

= R
QR

O( N

(0p]

XJ¢



SGS§SKRRRNt ORt K pornpot@s

1.00 Sand
g =187t/m°
1 j =40

Clay
g =187t/m’

s, =1.95t/m?
Lt KRUONOOWNANt ORt KRUyTKt sOUZL Tt n
Y 'n Ml tRK7LL BUd 7 t NiBadIN, =109.4

5.14(1.95)
0.5(1.87)(1)(10941)

St LlottK K RKRRD ¢
YUOOL ot WOs RKt R

@0.1

Ouie = %"’02%}*0%195 514+%+ 8187 122 + 1 g \tan40

& +(1.87)(1.0)
¢

Q,, =1136+25.11+1.87=3834t/m’
YUOOLot WOs RKt ROUZ 0
g % 04=> QgBN + DN,
O = 1%- 04281 87)(1.0)(10941)+ (1.87)(1.0)(64.2)
2¢ 15+

Q. = 75.02+12005=19507 t/m”

NT S BI2Kitt |IROBAUKITT NOTORt K

Nt ORflexifeSamt { BRFIGKIR Ozt Lt KyLR| sRQt | Fazl |
5 kN/Mm
n Opdrained midilus o O GMNADF BHEOOS KRB RORINNTS G S



3Nt ORt KU

el

E, =8MN/m?

20m

A

LiB=10/5=2 | Sitfe=s05=4 L t KRBRO RO Rl ot
U St dist2K=04 4 @vos
UOOLot S| WOs RKt R

B
S, =AA L

S = (0.77)(0.94)% (1000 =34mm

3166 Et KSTn

1L | L AHowe$lé bearing\Wapacityt St WRo Rt 0t r Oz 7 t
Rt KTt Lt RstotRAtlIaZ] RUKOt nUSt Rt t
UR| KRt Ozt WOUOSNGZI

UR| KRt 0zt WOUOSRt 6 WOO(i8§Ot| kOt OKT
WS 0O T KFawioKop sty 1y SOt ¢ NAT| TORIRE D :
S 6 T deietaGhear fhiude

Fh
@)
Q

3.00 /=900 kN
- > \V4
A RN RN RN — 3
3 =
H=20kN 2 ot = 20KN/m
8 . - | g, ° LOKN/m®
o | v -
‘ H=20kN
Y SECTION |. Undrained
BLAN j =0* § =60kPa
Il. Drained
ji=28 ci=0kPa

9



SGS§SKRRRNt ORt K pornpot@s

2. | L Allowsblé bearingkcdpachyt ORt KGRUZTRUUR]

850 kN
»O.?O
B 3.50 N ‘ =
i Y . X\X/X; Y g:19.5kN/m3
S 3 g, = 9.8kN/m®
8 - V; /‘i::':’,(')a
« Y ~ ci=3kPa
Y SECTION
PLAN
’ >~ N A X 1v N R ? .y Al VV"_’_AV A ~\
1L 1 Lzt OSn Kt ROIRR Uhd HissoeT OEFUME ANt 100
OUZ 0. GRNDRLtKGS6GSNOO
3.00 /=900 kN
7R\
o g
2 """"" A4
b 3.00 N
PLAN @
- _ _
I VESMEY Bl

~

l/j

SECTION

2Lt KRUOKt Rr KnFl OUOuynr WLAQRnpGLROO

o,l\)l—‘CD\Co

Or pKStl .,3 GRNR L] Lzt OSn

, URI nFTOOUZRNUGLROKRt Ozt NDoTnNGO
UR| N Qt&hidatebBaninp daRdcity Rt O 7 ¢

, ST risbeRsing Gapacity failure

, nadt Nt ORT| WRoGeUr | eeT USt Lt NDQT
ot Wn

1C



3Nt ORt KU

5800
| RS0 0
PSS “ //3(\)(/)(\\*
adeEn=2tgm
Fidimage=20dg YRrBTm2NO WRTBH2NO

RUOOUZ

1C



AN QR E: K (i

stk YROTGEROBBIDRG T @ @) OIUR o ¢
kTl Tt Lt REIRIUOWZ OO DORY WE TS K Gk YRW

fGRUZTLFZONGORt NFONUZOWROSt Rt R
(RUZTRUOGZESOBAKTWI €l$ R&k ORWOK
OUZTr UoWORtNnFoSauK natLFzOndoOUKk
kTl Gst GkYR

AdcOI% g S I
Backfill i SHTHMDB

SHFNE VY Op
HOMDBI &I

LIE SHSIRTX
v /

pressure bl e
RUBDOORUr 66 00r 6 Rt $Sot | SO0 &mrBdAWB aNt O
s RUZTYLRI sRQt | Lt NAT!I RFOURI Ot | 7
TtLLENAT]I nUKTTKUS 6 WS GRGEWSHnaaydF K
Lt 6O O REtdining @)K T Oh &0Os &A[t | OUZNQl
U6oOnidOwSS

76§ RUZ Ty L R| sERp@nsiveisS@lilEp$ibletsoir]| s RRU[t S R
Expansivé goibeT| DFSGRUZTLEBRUDDOWOR & &
GKGnLSt RiGsUr St rwna Lal DT WL q

VAVAVAVAN




ANt ORt K st

sWOKRAUOUZyLRI s RQ¢t | RUURQ THOTMRETRAGIILN
TrOommmmmmﬁmmmmﬁwmmmmHuwmmﬂ@w
Nagt: OO0t OURI nTO
gist GKYRKT!| st et OFaZ|] Kt RWSSKTI| O
027t SOFKst et OS] sUoLFzOnuaOOUZOz?
00
00
00
goao
go0o
go0o
goo go0o
ood |omoo
HE L
aoo| 389 1848 7
_
R U2 @zukYRKSUURluZ!éTéuR!Wéuéf

1C



SGS§SKRRRNt ORt K pornpot@s

= =

—
/
\

it

RURAOYZ Gk YROUZWL Qi 0ZORT|

X0«
-+
([@]¢

AKt RLZt UOKLOU Nk Tl Gist GkYR

British Standard Code of Practice for Héund@igns ¢BISIDG t G k Y

— ~ — — s A ~

Small displacemen t

l i A void is formed by boring or

Pref o solid or holl Cast in place: formed in situ by excavation; the void is filled with
reformed: solid or hollow driving a closed tubular section to concrete. The sides of the void are:
closed at the bottom end, driven ¥ .

s . form a void and then filling the ‘
into the ground and left in S .

- void with concrete whilst

position

withdrawing the section
Supported Unsupported

Solid Hollow (clpsed at boﬂom Permanen tly .
end and filled or unfilled - Temporarily

after driving)

By drilling By soil on a
mud continuous flight auger

or box pile

Steel tubes ‘

Formed as units with Steel sections, includes H- Screw piles
mechanical joints and piles, open-ended tubes

special driving shoes and box piles (unless a plug
forms during driving)
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