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== SELECTION OF REPRESENTATIVE VALUES

How can we define the strength parameter for a

foundation material of a TSF based on limited data
while accounting for uncertainties?

What does this mean for limit state assessment?




== SELECTION OF REPRESENTATIVE VALUES

° Representqtlve Vqlues LAB TESTS DATA ANALYSIS q 7
o .

FIELDTESTS
* Spatial and natural variability / " -

* Limited data $$$

VARIABILITY & UNCERTAINTY

* Influence on limit state design

* Safety and financial

Implications

* Laboratory and field tests



== SELECTION OF REPRESENTATIVE VALUES

’ Englneerlng JUdgment and the LIMITED DATA & ENGINEERIING JUDGMENT

selection of nominal values

* Implicitly consideration of

variability

* How can we explicitly account fo

uncertainties?

e Eurocode 7 2"9 Generation — a

data-driven approach



EUROCODE 7/
2 ND G E N (|7 considerations tobe takenintoaccount: | | Valoes affecting the imitstate: |

E - Pre-existing knowledge (geological and previous projects - Estimate of the mean value: when the verification of the
| (data; limit state Is insensitive to the spatial variability of the
EN || |- Uncertainty due to the quantity and quality of site- ground property in the volume involved in the limit state;
1997 |. |specific data; or
Part1 |1 |- Uncertainty due to the spatial variability of the measured - Estimate of the 5 or 95% fractile value: when the
d | |property; verfication of the limit state is sensitive to the spatial
° N 1 ! |- The zone of influence of the structure at the limit state variability of the ground property in the volume involved
EurOCOde 7 2 Generatlon | |being considered in the limit state
E _g Avaliable data-——considered sufficient to establish the characteristic value? ?:,
[ ] [ ] [ ] _ [ ] : m =
* Reliablility-design approach ; i Vs NO =
: 2 | Select‘ion b o
: ) Evaluation by o 2
. o) 3 5 - knowledge of the construction site
- e statistical analysis é :
o . . ' o | and experience in comparable cases
Representative value selection , £ |
: o CHARACTERISTIC VALUE (Xk) NOMINAL VALUE (Xnom) 1 Indicative values
- Statistical determinotion of the volue of o Botious estimate of the vake of i gradmd?
. ground property thot offects the
o : S g property that affects the occurrence of a
o D es kt @ St u d |es : occurrence of a limit stote having a it
p : prescribed probabilty of not being attained
- H_Btgﬂul values can Xrep = Xk Xrep = Xnom
! |exist in many forms so

Use of a conversion factor (1) If appropriate

* Characteristic and Nominal sl Bomianisl s = o Xncul
REPRESENTATIVE VALUE (x«s)

represantatve vahies

f Nominal or characteristic value including the conversion factor

values from derived values




* Scale of fluctuation (8) and

zone of influence (L)

* Typical values:

*1.35 m for vertical 6

*20/30 m for horizontal 6

== INFLUENCE OF SPATIAL VARIABILITY

Representative value

Type Definition Lvo Value Fate of
Nomimna. Average val
“If the limit state is insensitive to (cautious) 5F Yae
spatial variability of the ground,
A the representative value of the L>>0 or
ground property shall be
determined as an average value.” Characteristic
¢ Mean value
(statistical)
. Inferior (unfavourable)
Nominal o (f bl
“If the limit state is sensitive to (cautious) or superior (favourable)
spatial variability of the ground, value
B the representative value of the L<o &
ground property shall be
deterl.nined asan inferior or o 5% (unfavourable)
superior value, CharaF te?rlstlc or 95% (favourable)
(statistical) fracts
ractile
If the limit state is sensitive to the Average value and
spatial variability of the ground, Nominal inferior (unfavourable)
but not to the extent (cautious) or superior (favourable)
corresponding to the bounds value
given by the average and the
G inferior or superior values. The L>6 or
representative value is between
the average/mean and the Mean value and
inferior or Superior value. Type C Characteristic 5% (unfavour able)
is an intermediate case type (statistical) or 95% (favourable)

between types A and B.

fractile




- SELECTION OF CHARACTERISTIC VALUE

* Definition of the coefficient

of variation — Known,

unknow and literature

o
Col/ = —
u

Xi = Xmean[l T+ anx]

Type of estimate of the characteristic value

S;:es with B: Estimate of the
ki erle nd A: Estimate of the inferior (5%) or C: Estimate of the
i i mean value superior (95%) intermediate value

concerning Vx fractile value

r2 = O I'Z = 1 l"z = O/L
Case 1: (Vx known) 1 1
and Nos |- Nos |1+ — 1
Case 3: (Vx assumed) =n - n Nos T2 + -

1

Case 2: (Vx unknown) ¢ o 1 1

95'n_1\/; tosn-1 [1+ n tosn-1 |2+ n




- CASE STUDY

e Scendarios

* Alluvium layer

° 12 MSS

Table I11

Case study scenarios

Scenario Type Design consideration Representative value (Xrep)

No consideration of the sample

N - number or the influence of Xnom = sample mean
spatial variability

KA % Spatial variability does not Xk = mean value with 95% confidence
influence the limit state level based on t-distribution

K2B B Spatl-al -Vanab1hty influences Xk = 5% fractile based on t-distribution
the limit state

Alluvium deposit simulated weak layer




Table V
Summary statistics for MSS tests

— C A S E S T U DY Number of tests (n) | Xmean (sv/0’y) | Standard deviation (o) Coefficient of variation (%0)
12 0.46 0.11 24%

(0.40 - 0.53)

Table VI

Input parameters used for deriving characteristic strength values

. « g
Summa ry statistics Scenario | Type Xmean kn Vx Characteristic value (Xx)
0.46
. 4 K2A A (refer to Table 0.51 24% 0.40
* Characteristic values V)
0.46
. K2B B (refer to Table 1.86 24% 0.25
* Representative values V)
Table VII
Case study scenarios: strength parameters
Scenario Type Design consideration Representative value (Xrep)
No consideration of the sample
N - number or the influence of Kaom = 0.46
spatial variability
K2A A Spahal Val‘labl.llt).f does not \G = 0.40
influence the limit state
K2B B Spatial variability influences G = 0.25

the limit state




- CASE STUDY
B N-Fosiso [ water table

. K2A - FoS 1.47

. K2B - FoS 1.21

Table VIII
Case study scenarios results

Su/c’v — characteristic

value (Xx) FoS

Scenario | Type Design consideration

No consideration of
N - spatial variability or 0.46 - mean value 1.50
sample size

0.40 - mean value with
K24 A L.z 0 95% confidence level L

K2B B L<6 0.25 - 5% fractile 121




== [YPE C CONSIDERATIONS

Xk vs Zone of influence (6=25 m, n=12, CoV=0.24)
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== CONCLUSION

* Deterministic vs. Reliability-Based
* Uncertainty Explicitly Treated

* Representative Value Justification
* Eurocode 7 Strength

* Impact on TSF Stability

* Improved Transparency

* Essential for Highﬁﬁﬂpéagﬁ%%ﬂﬁjtlg,i%%me are useful (Box, 1976)
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