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le=1.31

e % =)

le=2.60 -

Ale=2 95

1c=3. 60

4]

%:;l ?ESE::UTE' Z;in;- 'l; Soi] Behaviour Type
- " g {Very stiff, fine grained
- 8 Very stiff sand to clavey sand
le<1.31 7 Gravelly sand
1.31<1¢<2.05 6 Sands: clean sand to silty sand
2.05<1c<2.60 5 Sand mixtures: silty sand to sandy silt
2.60<1c<2.95] 4 {Silt mixtures: clayey silt to silty clay
2.95<1c<3.60 3 Clays
1c¢>3.60 2 Org'anic soils: peats
- 1 Sensitive, fine grained .

Robertson, P. K. (1990). Soil classification using the cone penetration test,
Canadian Geotechnical Journal, Vol.28, No.1, 151-158.
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©=0.095 10} [ N=28

__
f\ S.=0.042
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Undrained shear strength ¢ (kN/m?)

0 5 10 15 20 25 30 U(x)= u(x)+ o(xy(x)
= :
0: AN\ Cov[z/J(X i),l/J(X J.)]= Cw(r)

E
E}S . U(z)=(c, +c2)+ (dy + d2(z)

: /l(Z) =Cp T O

10-
- R U(Z) =d,+dz

Co, Cq, Uy, dy: regression constants
Distribution of undrained

shear strength y(z): N(0,1) random variable

TEEHOZEMATEREM
& < fEhN B 5 BB O

cov|u, U, -6, (r)=C, (=)

| o, BERE
12 |: +8 B8 BB &t




R = 1= 5 e EA 2 D 5

BHCHEERE (o 78, V: 8EAME, H: KEHMR)

NZA—% | BCAEKE%, 1EEARERE ket
SWVST) | e(h)= 0 exp(-h/a,). a, - LB
(aésin26’+ a; cos’ 6)
a, =1m, a, =10m
Sy Scale of fluctuation 6, =2.5m (6=2a) Clay
Jc Scale of fluctuation 6, = 0.9 m (6=2a) Sand, clay
Sy (VST) Scale of fluctuation 6, =3.8 m (0=2a) Clay
N Scale of fluctuation 6, = 2.4 m (J=2a) Sand
Qe Scale of fluctuation o4 =47.9 m (5=2a) Sand, clay
Sy (VST) Scale of fluctuation &y =50.7 m (6 =2a) Clay
Qe C(h)= P exp{(-h/b,) } b, =30m
Sy (VST) C(h)=0’exp(-h/a, ), a, =23m
N C(h)=olexp(—h/ah,), a, =23m
(CPTN,)
IR O EIER) 7

C

fs(s)= (271)_151 K exp{—%(s - m)t C'(s- m)}
S=(S1,S5;-, Syy) - probabilistic parameter vector

m=(m,,m,,...,m,,) : mean value vector

F BRI

2 2

(X Y Z)) - coordinate of kth measure point

(ay, &y, ..., Ag): regression constants




exp (=P = /1, == |/ -2 1) (@)
o exp{-(x,-x,) /= (3,-v) /i =(z-2) 2} ®
o exp{_J(x,. I L } ©
f) @

N602 exp(—‘xi —xj‘/lx —‘yi —yj‘/ly —‘Zi -z

ij=12,M
N.=1 (i=))
N, =1 (i#j)

MAIC (Minimizing Akaike's Information Criterion)

AIC = -2-max{In f;(S)} +2L

=MIn2m+ min{ln‘C‘ + (S—m)t C! (S —m)} +2L

S=(S,,S,,..., Sy)  : Measured data
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Indicator simulation method 1

Indicator value for a parameter, R

1, (R(u)s rk)
0, (R(u) > rk)

i(u;r,) = k=1,.K
u = (X, z): the positions where the data were measured

r. (k=1, 2, ..., K): K specific values of R, and the
threshold value for the binary parameter i




Indicator simulation method 2

Probability distribution function of the variable R

F(u;r|(n+n"))=ProbiR(u) = r,|(n+n")}

_AOF I +E)L u, riva u, rk
a=1

Hard data Soft data

A =1- E)L urk) E a(’rk)

a'=1

i(u,r,): binary value of the hard data at the point u,
and for the threshold value r,.
w(u,,r,) : probability distribution of the soft data

n and n’ are the numbers of the hard and the soft data

Indicator simulation method 3

Parameter 4 and v: weighting parameters and
determined related to the covariance function

r() = F{u; p")(n+n))

p: uniform random number from 0 to 1.0
| - iteration number for the Monte Carlo method

r) is assigned as a N-value.
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Slip surface across an element
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F =Probability(g < 0)
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Young's . Internal Unit - . ,
Materials | modulas %‘;}Sﬁ%} friction weight Pengf]?ghty Porl:‘?i?) s
(kN/m%) angle (°) | (kN/m?)
Bs (Sat) 12,350 0 * 20.9 8.55x10° 0.3
Bs (Unsat) 12,350 0 * 19.8 8.55x10°° 0.3
Ac 1,000 0 374 15.0 2.71x10° 0.2
Core 16,800 0 374 20.9 9.95x10™ 0.2
Rigid soil 16,800 0 37.4 20.9 8.55x10° 0.3
Block 16,800 200 50.0 23.0 8.55x10° 0.3
Gr 25,000,000 200 50.0 23.0 6.06x10° 0.3
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