01 3} 3

2.1

(Transported Soil )~ Marine  Alluvial

20

250 200 53,400

2.11

2.1 2.1

(Top Sail or Weather Crust )
1-4

(Very Soft to Medium stiff Marine Clay)
10-15
(Sensitivity)
(Liguid Limit ) (0)) 1-2

( Stiff to Very stiff Clay )
5-10



20-
30% 5-15

(First Sility Sand Layer) 22-25
5-15
Silt
(Very stiffto hard Clay)
(Slightly Overconsolidated or Normally Consolicated Clay)

15

(Second Sand Layer) 15

2.1 (Chin, 1972
Tonyagate, 1978)

Soil Type Depth (m) Wh LL PL A u Y e G
From To % % % % (tm3
Weather 0 2 35-70 35-55 - 23-30 0.7-1.0 1.60-1.80 1.30-1.40  2.60-2.70
Clay
Soft Clay 1 16 65-90 65-90 30-40 40-63 0.6-0.9 1.50-1.70 1.50-2.60 2.70
Stiff Clay 10 25 24-34 40-75 20-28 18-50 0.1-0.2 1.90-2.00 1.65-1.95  2.70-2.80
First Sand 14 38 17-25 - - - - 1.80-2.10 0.70 2.70
Hard Clay 24 43 30-35 55-69 18-25 31-44 0.1-0.3 1.80-2.00  0.80-0.95 2.70
Second 30 58 20 [ ] | | [ ] [ ] 1.80-2.60 0.75 2.70
Sand
Hard Clay 51 67 22-26 48-70 23-25 25-46 01 2.04 0.65-0.72 2.74
Sand 67 85 16 - - - - - - 2.69

Hard Clay 79 96 19-20 56-57 22-26 32-34 -0.1 2.00-2.10 0.55-061  2.70-2.60



10

20

30

40
50
60
70
2.1
2.1.2
(Effective Overburden Pressure; <T\))
(Angle of internal Friction; s

Strength ;)

MADE GROUND MADE GROUND

SOUH
7

[ FIRSTSTIFF CLAY. IRST STIFF—]

—

L = -

10
20
30
40

50

60

70

(Undrained ' Shear

(Uncomfined  Compression Test)
Empirical N SPT DM 7.1 (

22)



30 1 T
I,’ ITerzaghi&Peckl -\
7’

25 ; “
z o - T
8 Sower : low Plasl-c:!yl'\\ ,,’ 7
(4 Z)
2 2 ; - 4 / ==
b4, 7 -
:§ L //”,
c H < |
s i l.-% | \
= 7 —=1 N : ]
H P / _- i Sower : medium plasu:ny}‘
% 5277 1-
T ’ | s i
& | | eas | ---T
v 10— e ey o= P
B , ST 4-=
2 il | L PR S |
3 R 1 ¢ P i
& 1 ’ l’,’ | 4=

5 }— ,/ R o = l

A P g T Sower : high plasticity
0 Ll - $ l

Undrained Shear strenglh, u(tmJ

22 N (DM7.J)

(2526) 23
N SPT

0,685 N ( ) CH

=
1

2520 N ) cL
N Unified  Soil

Classification N 8

, (2540) 23

(Effective Overburden Pressure ; G\W0) (Angle of Internal Friction ;



V)

(Effective Overburden Pressure ;C\0)

GVU’
(Total Unit Weight of the soil and The Pore Pressure at a particular
depth) Empirical
NG (1983)
= 0.747 (D-15)
- (1 )
3 ()
(Teparaksa,1999)
2.4 '
= 0984 (D-3) D>23.00
(Angle of Internal Friction ; ()
() () Direct Shear ~ Triaxial

Triaxial



SPT-N Value

2.3

Depth (m)

24

+ Clays of low plasticity

O Ciays of highplasticity

:Cl ///
¥
P X > N~ :CH
. J
wdh 7 !
P 1
10.0 20.0 30.0 40.0
drained Shear Strength, (t/mJ)
N ( ,
Pore Water Pressure (/ 2)
0 il ! } 1 50
0 T T
H ﬁ
10 *. l
& l
L :. 2 > k/— Hydrostatc Pore Water Pressure
B & /
D <\
L \{meepm-za)
. N
o \\
s} \
(Teparaksa,1999)

50.0



membrane
() , ! ! empirical
(Clayey Sand) (2526)
() SPT - N Value
< = 12,041 NOB2
N N
Peck, Hanson & Thornburn (1974) 2.5
(Silty ~ Sand, SM)
Thanudkleung (1987) 0y SPT - N Value
Peck, Hanson & Thomburn (1974) N
CW’ Peck, Hanson & Thomburn (1974)
2.6
N = CxN
CN = 0.77 log (20 / CAD)
N = N
CN = aw’

awW =



Angle of internal Friction ¢ (Degree)

Effective Overburden Pressure, GVO'

28 |

30
32
34
36
38
40

42 |
44 |
46

2.5

10 |

20

30 |
40

50 |

10

20

Corrected SPT N Value 1N

30

40 50 60 70 80

0.2

0.4

0.6

N’

& (Peck 1Hanson &Thorburn, 1974)

Correction Factor, CN

0.8

i e

1 12 14 1.6 18 2

——————r———— 1

60 |

70 !

2.6

CN

CT\D(Peck 1Hanson &Thornburn, 1974)



2.2

13

2.2.1 (SPT- N Value)
(SPT- N Value)
1927
Raymond Concrete Pile  Company 1943
Terzaghi Peck
(Rod)
(Split tube) . 457
Driving shoe Coupling
(Cat head) Pin weight, Donut ~ Safety hammer
(Wash process)
0.10
63.5 140 0.76
(Anvil) 0.45
30 0.15
SPT N-value 2 015
Altterberg Limit, Particle size, Unit weight
SPT N-value
(Relative density) 1 1

(Deformation) 1

2.2.2

Liguefaction

Cone penetration test (CPT)

Cone penetration test (CPT)
1917



Cone 1934 2

(Mechanical CPT) (Electrical CPT)
( Conical tip) 0 2 50
(Friction sleeve) 150 2

2.2.2.1 Mechanical Cone

Mechanical cone  CPT

(Solid rod) (Outer )
35.7

3%

r_.,«,mm-- jmm[‘ -1 . 1 rsmz"?‘] 1 l'_j

‘\v-.-.-. .-:«c.-.t.r.l?.l.l.l.l.l.l."/n',!'f!!!l.

oS A S S S T =~
" N g
33 J J 3 a
B S L L L e ——— 4513 3
387mm
69mm 133 5mm 47
mm
g r TT S 2 1

L
FAY

ISR E AL

3 8
3 3
3 3

20 |/

2.7 Mechanical Cone Penetrometer
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02 . qc (Cone Resistance)

(1000 2
fs1 (Local friction)
22.2.2 Electrical Cone
Electrical cone 1948
1971 (Ruiter 11971) 1 3Ho6 . 10 2
60 150 2 Electrical
Cone Load Cell strain Gauge ( Cone
resistance 1c) (Local friction 1fs1)
2.8 P=qc+fl cone
Load cell 5 150
18 10
8 5 3 2 5
6 4 9 7 s | |

2227V R S Wi - 1
\L #’L@ \ Y] \\\Y{\“ \ g
3 7 @
7/ Qo Soegtaes e i T
1 concu
} cona Pont (10 o)
3 rtecnve Tmantle
% E%art;erproo
8 éopne@f i wrtn rods
9 Inclinometer

2.8 Electrical Cone Penetrometer

Electrical CPT



22.3

Union sleeve

transducers

10

qc

(Memory card)

Rf = qd/fsl
CPT
Cone
] ld
10 20 Cone
Cone
CPT
fsl Cone h
20 2
q0 fsl
Cone Did 1
Cone

Baligh (1981)  Companella (1982)
gT=qc + (I-a)

(Temperature effect )

N load cell

16

Pressure



17

( Inclination effect )

15
1
5
CPT Effective Overburden Pressure
CPT qc (Cone Resistance)
Effective  Overburden
Pressure  After Robertson and Campanella (1985) 2.9
qc’ = CQx qc
0 ¢ 29 (a\p)
CQ
qC = qc
Cq =
a W' = bar
2.3 CPT
CPT qc (Cone Resistance) fs (Local Friction

Sleeve)



VERTICAL EFFECTIVE STRESS,O,,, bar
() n N -
@) w o wn

(o]
w

2.9

18

CORRECTION FACTOR, @

1.0 20 30

II‘I‘IIIT“’]17117!]17'!1[]![']

| bar=100kPa = 1,02kg/cm?

Correction Factor (CQ Effective Overburden

Pressure (CA\D)

231

qc (Cone Resistance)

ASTM D 344175 T
(1969)

© CPT

CPT
fs1(Local Friction Sleeve)
CPT
g fl Schmertman
2.2



2.2 Schmertman (1969)

falge
Soft Rock And Shells 0.0-0.5
0.5-2.0
2.0-5.0
>50
Robertson and Campanella (1983)
Electrical Friction Cone 2.10
2.10 qc
1gdN  qc ' GW '
=
IIIII o %&/
' / , f
ooy o o
" lqwasnsnivu o iRYY
2 y? - oA
G:J y / /
£ Ly PEAT 1
y y y y
10 | 2 3 4 5 6
FRICTION RATIO FR (%)
2.10 CPT Electrical Friction Cone

Campanella (1983) (Rf = fl/qc)

CPT

19

qdGW

Robertson



20

Douglas and Olsen (1981) Electric cone penetrometer qc (Cone

Resistance) fsl (Local Friction Sleeve)
Unified
211 Douglas and Olsen (1981)
Robertson(1985)
2.12
0
600 o %, = -
400 - 3,
N‘_ c’q
< S
+ 200 o ’Q’.“ ny
5 G
g 100 4 NOMNCOHESIVE 4l~"<’t
5 80 A COARSE GRAINED
u.; 60 +
g 40 MONCONESIVE iy
< INE GRAINER/, SOMESIVE -
. P WAL
A METASTANLE A g o FINE CRAINED
W .‘"’O
& j04 SENSITIVE MIXED >0 8bory
w 8 Q1L
Z 6 - PEAT
(@) —
()
L NSITIVE
CLAYS \‘)w
2 -
L=0.02%bors
1 2 3 A s 6
FRICTION RATIO,R¢, %
1 bar 100 kPa « 1kg/cm2
211 Electronic friction Cone (Adapted from-Douglas

and Olsen ,1981)



Cone Bearing , C¢ (bar)

1000

100

10

212

» nu £Tm VIIVIt)7 !
Pimr' fif

2 3 4
Friction Ratio (%

Zone Qc/N Soil Behaviour Type
1 2 Sensitive fine grained
2 1 Organic material
3 1 Clay
4 15 Silty Clay to Clay
5 2 Clayey Silt to Silty Clay
6 25 Sandy Silt to Clayey Silt
7 3 Silty Sand to Sandy Silt
8 4 Sand to Silty Sand
9 5 Sand
10 6 Gravelly Sand to Sand
1n 1 Very stiff fine grainedO
12 2 Sand to Clayey Sand (*)

(*) Overconsolidated or cemented

Electronic friction Cone (Robertson et al, 1986)
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2.3.2

CPT
CPT
(SPT- N Value) ()
CPT ,
2321 (SPT- N Value)
SPT N-value
CPT
N-vale  qc
gc, bars , blows/foot ( 1 bar = 100 Kpa)
CLAYEY SILTS SANDY SILT
CLAY ILTY CLAY AND S SILTY SAND SAND
10
A
S
8 %
£ / %
3
% a2t 1/ i
= 6 TR e L7}
9’ 5 by ‘9 " 1218
S q L 9:' i
4D
3 N e
2 9 = o i 4
2 0 7 -u A(
1
0]
0.001 0.01 0.1 1.0
MEAN GRAIN SIZE, Dgg, mm
213 qoN

SPT5560%  Robertson ( 1983 )
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Robertson (1983 ) qoN

D50 donut
rope  cat head 55%  60% Robertson (1982)
qoN 213
Schmertman(1979) Static Theory SPT
CPT
() 214

FHW =Crqc.Ae -C2Fc.(dj+ d0.71 L

2.14 SPT CPT

SPT(F) CrqcAe
SPT( ) C2Fc.(di +d0.71.L



he ST

C Q@

Kruizinga (1982)
SPT N-Value 1
Regression Analysis
fsl N

qc=045N
fd=0.0068 N

fs=0.0048 N

qc=0.13N

23

SPT

CPT

gc

0

qc

fsl

24

fsl



2.3 gc N

25

qoN

8-10 Schmertmann (1970)

18 Meigh-Nixon (1961)

5-6 Schmertmann (1970)

8 Meigh-Nixon (1961) and

Y. Lacroix (1971)

10 122 De Alencar Velloso (1959)
4 Meyerhof (1956)

34 Schmertmann (1970)

6 104 De Alencar Velloso (1959)
35 131 De Alencar Velloso (1959)
2 120 De Alencar Velloso (1959)
2 Schmertmann (1970)
4-5 Franki

3-5 202 De Alencar Velloso (1959)
2-3 Franki

qc( kgficm?)

A a dy gravels

B Coarse sand and

sands with ittle

c

E

F

G

Jamnongpipatkul et al (1987) SPT  CPT

Regression Analysis
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N=058 qc-2.72
N=9.43 fsl+ 7.32

N=0.146 qc + 1201
N=35914 +21.15

Neeyapan (1984) ¢ N-value

gc=12N+13
2322 ()

CPT  qc(Cone Resistance) ~ fsl(Local
Friction Sleeve)

CPT qc fsl
c f
WU UE Bearing
Capacity
= (gc-aviNe
Ne 1“2

GW
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N0 <N 1x((Tw+all) Baligh (1975)
Ne= 16 % 2 <N=GH)

o

=19 2 y ( 252)

=20 T (Pinit 1984)

L= 2t cun (Pinit 1984)

=24 1 ( 2529)
1 Unconfined Compression

qoN (tonm2) = 20 ( 2529)

(5% N Baligh (L975)

CPT qc  fl load
cell (Electrical Cone) fl
(e Piezocone (Baligh et al 1980,  De Ruiter

1981) Au
(o) @)



2.3.2.3 (Dr)

CPT
Robertson Campanella  (1983)  Lunne
Jamiolkowski (1985)  Baldi (1986)
qc
Baldli (1986) Quarts

normally consolidated KD = 045

Dr=1/ 2 [qc/CO(GY) O

Dr

o

GVvo

0= 157 1C = 055
Chirtoffersen (1985) Baddi
C2=291 NC  OC
205,=.051  C2=293

2.3.2.4 )

28

large calibration chambers

Christoffersen  (1983)

2.15

c2= 24 Lunne
C0= 61 1C1=011

Baldi 1986 a0 =
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CONE RESISTANCE ci¢ (MPa)

0 40 50 60

o T T
$

Dnz—-ln[—-——-?]
< w0 - Cotay, Y] |-
-3
+]
0
2
T 200 i~
[y
»n
S
= 300 -
(&)
w
w
w
w
o 4o
g
)
-
. |
> 001 0340 %0 3
|
--------- TONO SAND

Co* 157 C,*ab5 C2«241 ; R-0.06
qc & Oy (kPat

(FOR Ko+ 0.451

2.15 g OV
Unaged Quartz Sand  Baldi ( 1986)

Robertson Companella (1983 )
Triaxial test
Janbu Senneset (1974)  Durgunoglu  Mitchell 1974
2.16 217
Normally consolidated Quartz

Mayerhof (1974 ) o
2.18 qe



Leong  (1991) qc

e
Pt A VILLET 8 MITCHELL (1981)
P 100 A
Z. 80 Durgunegiu 8 Mitchar (I1975) Vs
@ 601 (Ky11.0) ——— 4/ 4%
o aol ;
= (K singd)
>
= 20}
>
E
a 10 L 7
o 8-
3 6f B""}"///
gi” .
(& 4 NG
Zz
o
<
w
@

2.16

211

o 200F | pamkin ot el (1980)

VERTICAL EFFECTIVE STRESS, 7, , bers

1000

2.19

8001 LEGEND:

600 ® CHAPMAN & DONALD(1981)

400 + BALDI ot ol (1981)
HOLDEN (1976)

{v:lsmms (i1974)

- ///3{ 13
&B
>} ///<\J..nu 8 Sennesel {1974)
B 1 30712734 3030%40° 42° 44% 4e® 4ne .
VI N | 1 1 1 1

| T T 4 i i
04 0.6 0.8 1l [l
TANGENT <

Bearing Capacity Number

. @372 . bar»
(o] 100 200 300 400 sSoQ

]

e

[

Uncement quartz Sand

30



fio

/
]
OJ)( A"
'ié‘ a -, /
prs >
n |
§ /
2 1
é >
;-
::%n (g) 4 £
i‘i
-&0
AL
3 35 0 I

Angie of Infernal Friction &, (degree)

218 o

45.0

40.0 It ------

0 et

a;?ad d d
30

2'60 400" Té.06 " iond‘fcogr 1200 1400 16.00
cbne Resistance (qc), MPa

30.0
0.

2.19 o
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24

(Bored Pile)
(Non Displacement Piles) Casing
Drilling Mud
24.1 (Bored Pile)
2 (Dry Process)
(Wet Process)
(Casing)
(T - Pod Rod)
0.5- 0.60
23.00
(Bentonite Slurry)
Rotary Dill (RD)
0.80, 1.00, 1.20 150
300-1000

Rotary Dill
(RD)
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1 (Casing)

150 .
) (Auger)
3
(Bucket)
4
D. (Trimig)
6.

25

2 Vibrating Wire strain Gauge
(WWSG)  Extensometer

2.5.1 Vibrating Wire strain Gauges

Vibrating Wire strain Gauges (VWSG) DB 16
Plastic Tie (Sensor) VWSG
W\SG

2.5.2 Extensometer

Extensometer
(Pile head)



2.6

26.1

EXtensometer

34

VWSG

(Load Transfer)®

Vibrating Wire strain Gauges Talltale rod

Vibrating Wire strain Gauges (VWSG)

P = (AE)pSI

WG
. (Equivalent Pile Stiffness)

[As( 1)+ Ag] Ec
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2.6.2 Extensometer

Extensometer

Pi = 2(AE)p*e/L-PT

B =

(AEp = (Equivalent Pile Stiffness)
el = Elastic Shortening

L =

PT =

2.7

271 (Static Method) CPT

CPT
3 De Ruiter and Beringen(1979), Schmertmann(1978a)
LCPC(1982)

- European Methods (dle Ruiter and Beringen,1979)

. De Ruiter and Beringen
(1979) 24

qc
0.7D- 4D 6D
2.0

1/2.00-210%~ -
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24 European (After de Ruiter and
Beringer,1979)
SAND CLAY
Unit Skin Friction, Minimum of:
fP fl =012 MPa (1.2 t/ft") f=a
= CPT sleeve friction, fg where:
fj = qc/300 (compression) a =1 for N.c. Clay
A » qc/400 (tension) “ 0.5 for o.c. Clay
Unit End Bearing, Minimum:
Q g* from Fig. 52220 gy = N,°
P w-;were :e ’
su = Nk = 15 t0 20
- Schmertmann Method
Schmertmann - Method
(19783) 25
De Ruiter and Beringen(1979)
2.9 K
221 DB
al 2.22

- LCPC Method (Bustamante and Gianeselli 11962)

26, 21

qc

LCPC Method
2.8

2.23



N
o

-
wm

-
o

ULTIMATE POINT RESISTANCE q, (MNIm? )
v

37

—_— cone resistance (Q

l | S N T T T T, T 4 ¥ (e 5
\ - :

3 S .
E 80
g o 80D
2 c : .5
£
g % 4D
-
a .

qp- (1 « 11)Y/72+11
2

Kay

0 : Diametar of tha pila

1 . Avtraga cona rwittanca halow lha tip of tha pila ovar a dapth
which may vary batwaan 0.7D and 40

tl : Minimum cona ratirtanca racordad balow tha pila tip ovar tha
*ama dapth of 0.7D to 4D

Il : Avaraga of tha anvalopa of minimum cona raxirtancai racordad
abova tha pila tip ovar a haight which may vary batwaan 60 and
SO. datarmining this anvalopa, valuai abova tha minimum
valua jalactad undar il ara to ba disragardad

gqp : Ultimata unit point raxirtanca of tha pila

Limit value is 15 MN/m?
for all cohesionless soils

OCR = overconsolidation ratio

=l 4 e 1 i i

2.20

5 10 15 20 25 30 35
THEORETICAL POINT RESISTANCE q, ( MN/m2 ).

(After de
Ruiterand Beringer,1979)



SAND

Unit Skin Friction, Minimum of:

vhere
K= ratio of f /fs (Fig.5.3)
I' = depth to f considered
D - pile width
L = pile length

£2 =0.12 MPa (1.2 t/ft")

f3-c¢.qc

C
Precast concrete 0.012
Concrete enlarged base 0.018
Steel displacement 0.012
Open-ended steel 0.008

For tension capacity take
f- 07 fp

Unit End Bearing, Minimum

25

CLAY

Minimum of
£1 = a’su (see Fig. 52(32

f2 = A(p’ + 2s0)

where:
pl=ave. 70 along pile
length
“ ave. along pile
length
X» 0.3 for L/IB = 10
- 0.2 for LB - 20

= 0.14 for L/B > 60

3 0 8 8

from Fig. 2.20

Schmertmann (1978)
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0%

0¢

0c

01

0'¢ 0z 0 0
salld adld (3315 Joj SanjeA ¥
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1%}

T

serh-

(1978)



Penetrometer to Pile Friction Ratio-

| .4 ‘
| .2 \\

|

1.0 e |

B \\\ //Concrne 8 Timber Piles i

’ w"\

Nl |

( \ \"‘-.4‘____ I ‘!

0.4 ——t——t i
Y e 4\]\:\

0.2 ;

: =

0 50 100 150

Penetrometer Sleeve Friction-f (kPa)

22
(1978)

26

Unit Skin Friction

f
p

Unit End
S

G

ke

After Schmertmann

LCPC

Sand and clay

& a - friction coefficient
a (Table .£.8))
Ke*0ea

equivalent cone resistance at level
of pile tip (Fig. 5%%))
bearing capacity factor (Table. 2.7t)

40



2.7 Bearing Capacity Factor, ko

_ 0 Factors ke
Nature of Soil
(MPa) Group | Group I
Soft clay and mud <1 0.4 0.5
Moderately compact clay lto b 0.35 0.45
Silt and loose sand $5 0.4 0.5
Compact to stiff clay and compact silt >5 0.45 0.55
Soft chalk S5 0.2 0.3
Moderately compact sand and gravel 5t 12 0.4 0.5
Weathered to fragmented chalk $ 0.2 0.4
Compact to very compact sand and gravel <12 0.3 0.4
Group | - Plain bored_PiIes
Mud bored piles
Micro BI|€S (grouted under low pressure)
Cased bored piles
Hollow auger bored piles
Piers
Barrettes
Group Il - Cast screwed piles

Driven precast piles

Prestressed tubular piles

Driven cast piles

Jacked metal piles _ _

Micropiles (small diameter piles grouted under high pressure
_ With diameter <250 mm) _

Driven grouted_ﬁnles (low pressure grouting)

Driven metal piles

Driven rammed piles

Jacked concrete piles _

High pressure grouted piles of large diameter



2.8 Friction Coefficient, @C

Coefficients, a

Nature of Soil I

MP

(Ve) A B A B

Soft clay and mud < 0 0D P N
O 8 A 8

oderately compact 1to 5
May y comp

Silt and loose sand 5 60 150 60 120
Compact to stiff > 60 120 60 120
w and compact
Soft chalk £5 100 120 100 120
Mogerat ly compact 5 to 12 100 200 100 200
san gravel
Weathere fra > 60 80 60 80
mente gaiﬁ g
mpact to >12 150 300 150 200
comﬁ ct san
grave
CATEGORY:
IA™- Plain bored PI|€S
Mltjz obvsreu er ored
M|cro ?gé roFtedpundSer low pressure)
ast screwed piles
Iers
Barettes
" - Gettesd i
[IA - Driven pre ast Bles
Prestresse [ Elles
Jacked concrete
A -

Driven grouted piles
Driven gammed pﬁ’les

42

Maximum Limit of f

Category

I I 1
A B A B A B
0.015 0.015 0.015 0.015 0.035

5 Q5 g o1 o0

0.035 0.035 0.035 0.035 0.08

815 6 g1 2

035 0.035 0.035 0.035 0.08

S) 008) 008 0.1

(it
(1)g 815 012 0.5
)

(MPa)

20.20

20.20

81
% 20.20
% 012 012 0.15

418 20.20

[IB - Drive
Jackeg

IIB - H|gh pressure rou % iles
|ame
Mlcro es groute nder high
pre sure

meta| piles
meta B

Note

TR Y
executlon and mlﬁlpnalm distu %ance
of soiIl due to construction.
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- -
BT a=3D
2
0.7 Q'ca*___ii:__*l]q'c;
® — 1 1T —F
T s : 7 i
7
/
e T
ki |
Qca
2.23 Equivalent Cone Resistance  LCPC (Bustamante and
Gianeselli 11982)
3
CPT 22 D Rollbery ( 1976-
1977) . Qpu
Qsu
Qpu = 1/fp gnpAp

Qsu = 1/fsl oms As
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anp ac
qns qc
A
As

Brenner&Panichpatananon (1982) CPT
Rollberg( 1977 )

M e

fs Cone
ConeR 2.24 Qg
Who Whlw Won
Cone Qg
Wpn

Qu =K6.Ps.Ab.Wpn
Ps
Ab

Wpn Cone
Kb

Qu=K7. Ps. Ab. Won
QU= KB8.(Ab.AWp).Ps.Ws

Regression  Analysis
Double logarithmic coordinate
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- Qq Lfnds
ooy Qq = q.dz + Py fq dz
1l -
%’ : qs = ql k ton 8
ot Ape (A
21 04 fq’.:, g == 2)*Poc“°n8(A’)
= s
5 8 by Wpo = (Ay)Apc; OWp = (Az)Apc
) ﬁ} o wpn = Wpo+ AWp
3 P T Sy 0o
oC ceragsaages, o o O = hd. : P k' 8 Ap
Al )4 N g ’ ds AOC
c Apc A BT AS ’
_Apg Then: Og~k Wpﬂ
ﬂc” 12

For pl'e assume ! Qu" k Qq = ksp % OQ 13 25 OU kGRS Aprn
DC c

2.24

Qu = 0.6824(Ps.Ab. Won)0%6

QU= 0.6950(Ps.Ab.Wpn)°R2
QU= 0.3767(Ab.AWD)0.225.(Ps.We)°54
QU= 0.4406(Ps.Ab.Wpn)°R
Qu=0.1816(Ab.Awp)01 (Ps.Ws)0®
(MV)
) an ) kN'm

Jamnongpipatkul (1987)

Rollberg
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0.034 qc qe u " (1983)1

Nottingham & Sehmertmann (1975)

Qs =X ks fsLAS
fsl Cone
A
« 045-08
DB DB 20 Ks =045
Qs= Xot. UAS

(X Adhesion factor

=0.05qc  Theerapol,(1983)
=0.034 qc

2.7.2 (Pile load test)

(QJ Fellenius (1980)
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" Davission (1972)

015 (4mm) factor

()
x = 015+D120
D = ()
2.25 (BC) offset (x)
Initial Modulus (OA) BC
Qi G
Chin (1970-71)
y (movement) X
2.25 . Qi 1/C,



(

(

225 )

225 )

De Beer &Wallays (1972)

Brinch Hanson (1972) 90% criterion

(Am) 90%

Brinch Hanson (1972) 80% criterion

Brinch Hanson (1972) 90%

(Am)
(b’\\/é) (A)
VA

—CIlAu+Cf

Qu

225

80%

48
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80%

(Aw)
NODBCIE+C2 s «
Aw
Mazurkiewicz (1972)
[
2.5 . 45
Qu
Fuller &Hoy (1970)  Bulter &Hoy (1977)
Fuller & Hoy (1970)
05 [ ( 25 ) Butler &
Hoy (1977)
005 | 1 Rebound

Curve 2.5



Vander Veen (1953)

1-Qa / Qg

2.2

2.25 .

50
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