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Characteristic Values of Design Parameters for Geotechnical Reliability Design
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Abstract

Geotechnical characteristic values for reliability-based design were analyzed using domestic marine clays. Analysis
results indicate that there were close to mean values in oder of Student/Ovesen, Schneider and EN 1990°s approach.
However, it was found that the EN 1990’s approach is inappropriate for estimating geotechnical characteristic value
due to low reliability of estimation results. Four approaches had a trend of evaluating characteristic value conservatively
with increasing of soil variability. Also, stability and settlement of breakwater subjected to nominal stress with
unimproved soft grounds were computed to investigate the effects of estimated characteristic values. In case of using
the Schneider’s approach, the ratio of allowable bearing capacity/acting loads suggested 65% of that obtained from using
the arithmetic mean approach, and showed underestimated value of 13.6% of the settlement obtained from the latter.
The comparison of case designs using a representative value from arithmetic mean approach with the proposed

approaches, using characteristic value showed that the former was mostly overestimated.
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AHkg3rA gt shetu] e 2] 5442 Q(characteristic)
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2lu) g o] & =gr4(probability density function) 8
#X19) B2, HEFA4(bias factor) k ZHol| <13 A<
g = gtk 18 18 EAXE AR Aot ¢}
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X, =p(X) —1.6450(X) =p(X)[1-1.645V(X)]  (2)

A7IM, u(X) = A, o(X) = EEEAO|IL, MNX)
€ FAE AR W ASolth X Alg 1.645% 5%
o] Aeds Yepdt
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EN 1990, Student(1908), Ovesen(1995) X Schneider
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AEARRS 4o Hat YRS Wl s, AHa e
+5 235 =H 95% AlZeEoA 1.64500 =3}
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* GY: EY BS: BM

1. Total unit weight (kN/m°)

2. Void ratio

3. Plasticity index (%)

18

16 |- -
14
12

10
8
6
4
2
0
[Mean]  Student Ovesen Schneider EN1980 [Mean]  Student
BGY 1523 1518 1518 1469 13.44 BGY 227 225
WBS 16.45 16.38 16.38 1556 1354 BBS 163 161

Ovesen Schneider EN1990

{Mean]  Student Ovesen Schneider EN1990

201 1.41 BGY 5048 4987 49.87 4368 28.10
146 107 HBS 37.58 3715 3715 31.94 19.04

4. Unconfined compressive strength (kPa)

5. Undrained shear strength
from UU test (kPa)

6. Undrained shear strength
from FVT (kPa)

[Mean]  Student Ovesen Schneider EN1990 {Mean]  Student
agy 2257 2175 2175 13.50 ~7.26 HGY 15.05 14.58
BBS 3897 37N 3741 2482 ~7.59 WBS 2448 2383

i 5
Ovesen Schneider EN1990 [Mean]  Student  Ovesen Schneider EN1990

992 -1.82 BGY 1391 13.43 1343 885 -2.75
1567 —-4.50 EBS 29.40 28.42 2842 20.67 067

7. Compression index

8. Coefficient of consolidation for vertical
direction (cm?/sec)

9. Permeability for vertical direction
(cm/sec)

0.006
0.005
0.004
0.003
0.002
0.001
0.000

-0.001

—0.002

4.0E-07

3.0E-07

20E-07

1.0E-07

0.0E+00

-1.0E-07

~20E-07

[Mean} Student Ovesen Schneider EN1990 {Mean] Student
BGY 113 i i 092 045

mBS 070 0.89 089 057 028 EGY 000260 000246

WBS 0.00559 0.00535

-~3.0E-07

Ovesen Schneider EN1980 Mean] Student Ovesen Schneider EN1990

0.00246 0.00140 -0.00134 BGY 2324E-07 3.05E-07 30SE-07 154E-07 -2361E-07
0.00535 0.00349 —0.00134 Wa8s 274E-07 268E-07 268E-07 214E-07 761E-08

4.1 AAH=S0| HAIR|2] A

A=A W#(Material Factor Approach: MFA)o]| 4]
ARkt vletu|e o] HAX(X)= AAARL ] g
Eh= Agdeltt ol 4 ()T 2ol EAX(X)E
A BRAR,)R ol ZO2H ol u,
A&A 4 WH(Resistance Factor Approach: RFA)o|A] %]
whp e sfefulelo] gt AARE EARH Sk

X=X/, (6)

A7, FEATE FEXY HedT 544 BA
2 94a BrPPEY AEAe Destel ARz gte
258 R 2408 QAR diet $E3kpartal
value)S AAE ), z}zto] AA X7} A& =2 o
FE AEA & FFE nX=XE ol

30 E=AESEE=2E 243 HSE

gt} # 2+ Eurocode 79014 AABLAL Qe S3HEHAVY
o] HEA LS HEAEA LTS vepd Aol
Case A= 8 7L2EN 2uko] 7wyt 5835 7
o gt MEstsd fEg I 1 B2l
S R, 18, e ga) g 12E9 e 5
Z st} BaAEE FAol diste] g AukgstA

7| AAT FRAALS AZ3o] EHo|t}. Case B
T2 359 EgU4E oFY, g 7129 89 T
A9l Ao F23}t} Case Ci= T2 AEAHE
o EEAAS thR T, ARt AS] FEA ST 1L0KET
& MFA ez A b7 7|29 =27)9F 389 293
o] T AuhfiollA RA| =27]9] AH A Fa5irh
A SHoll= ANrEshd HAAXE dAst7] A8l
Aokl FEAS7L gle AAoloh wetd, o7l
Eurocode 794 A3l Q= I 29] Z33HAAME Q]
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Parameter Factor Case A Case B Case C Case C2 Case C3
tan ¢' Yiang' 1.10 1.00 1.25 1.00 1.20
Effective cohesion, ¢' Yo 1.30 1.00 (17(;05) 1.00 1.20
Undrained shear strength, ¢, You 1.20 1.00 1.40 7.00 7.40
Compressive strength, qy Yau 1.20 1.00 1.40 7.00 7.40
Pressuremeter limit pressure, Pim Yplim 7.40 7.00 1.40 1.00 1.40
CPT resistance YCPT 1.40 7.00 7.40 1.00 1.40
Unit weight of ground, « Vg 1.00 7.00 1.00 1.00 71.00
Values in bold are partial factors either given or implied in the ENV version of EC7.
Values in italics are proposed partial factors not in the ENV that may be in the EN version.
It 3. 2 HAX M¥HEn
Parameter Area Mean Student Schneider
Gwangyang 2.27 2.25 2.01
¢ Busan 1.63 1.61 1.46
"t Gwangyang 15.23 15.18 14.69
(kN/m?) Busan 16.45 16.38 15.56
G, Gwangyang 2.71 2.71 2.70
Busan 2.70 2.69 2.68
Qu Gwangyang 18.81 18.13 11.25
(kPa) Busan 32.48 31.59 20.68
CUU Gwangyang 12.54 12.15 8.27
(kPa) Busan 20.40 19.86 13.06
c Gwangyang 1.13 1.11 0.92
Busan 0.70 0.69 0.57
C, Gwangyang 0.00260 0.00246 0.00140
(em°/sec) Busan 0.00559 0.00535 0.00349
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g HWL(8260 D000 DL1000

. DL500

CONC BLOCK
D.L(+)4. 4.60(VAR (& (B1.3xH1.34.6.0)

v MSLM®4139 4.6 g 5 MRMORSTONE
T L

£ RUBBLEMOUND |
(©15~0.03EA) 5 DL(Y3.20(vAR)

AVGW.LD.L(+H2.00

SN CRIA
CLAY

DL( )300

SANDY GRAVEL

J8 2. HAIE 9I8H RIE Y

ol
ob
kel
N

. t {month)
16
400 0.0 ¥
0.2
0.4
3.00
06
0.8
9,/Q 200 £
w

Busan

0.00 1.8

Gwangyang 20

Student
Schneider —e—St(Student) —&—St{Schneider) —A— St(Mean) —#—Sr(Student) ~8—Sr(Schneider) —&— Sr{Mean)

O 3. MA mE o/ Q2 Hl@ 38 4. A2l e SEoiEn) MREeE 2 (e

t {month)

BEAS FEFAGAA L] AT whE 2Fu
SHE RS HEkE 18 40 YehhQIch X
o 271717 st W9l HAFUdAsiee 7
Z} 1.821m(mean), 1.803m(Student) % 1.617m(Schneider)
ZA] Student HH-2 FFx]2} 79 o]} ¢l WA,
Schneider %32 Hw#2] thy] oF 0.2m(12.6%) 27 Ak ! ‘
A=t o : 3,
1Y 5= FAAGolA 9] A7t ol thE F&et
st} 2hRekg H3E Yerd Aot Hegd
A8}Fe Z42F 1.40m(mean), 1.396(Student) & 1.222m
(Schneider) 24 Student HHH-& 4] BZX|9} A2] 2} 43 AE[EA 2 A dANE HER], F2 SYxi
. . AEHEAR|O 28 MAAL H|w
o[7} gl whH, Schneider Wi WA div] oF

0.18m(14.6%) Z+A AHA = k.

|
s

—&—St(Student) —8—SH(Schneider) —&— St{Mean) —— Sr(Student) —#— Sr(Schneider) —&— Sr(Mean)
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AP AAR) Atole] z)2)E W A ALt AE AERE ¢,/ Qoll BI8] 39.9% 7+, Student o] u]s)
BTk 7 Al AR AR FRAo|T 443% )%, “12)3 Schneider W) M3 111.5% )2
ESES A RE oA AL chdt P2 B efstA AP = At FAPA] H(Case B)S] 9= A<
AR ol wete] olg hEARA SASE W AR BEAo] o) A o Qo] vl8) 47.2% 71k,
TS BT G2 Aol o]E2 AR Ao o Student HHof oJ3t EEAA J1ejAo v 60.0% 7+
o] AA7E SRE DAY AZFA A EA, HEAo) &, 21231 Schneider o] BI3A = 130.0% 715F 2
sfebel jere) Ahao] ojs) AARTHE vlwee BA sk ALEATh TebA, X2 Akk] Qolx F
& AR E Ao SHAN it e Aol A AR A AU UL By
Oh E 4 AT Y U B4 A guas 48 AL Deld 49 usiel M) 29ol4 TS
FA) Ao H8HAE 20 HANE ehd Aol L S Uk EA AREA 1904 BRE Butek f4b
Th ASSEE 4] BUY HEe Wby TABR /L oA B AEOIME BAAGY 2X2 S4o] Yo
sl oAof wja) 1.6~ 179 71 G Ae Uekyry

Z} Abloll A AeH g EX|QF E Aol A AFREE vt I8 78 FYet sk ARt tfste] Yxjuke)
el Aol o) AN o/ QF % 6] Hlwstel WSk wlm Auolrh BYH(Case A9 AL
of WA (Case A)S] H A HEPL Aend  AAAe] Bargol wla) of 24%, BEAA0] T
o] Bt o] Y gET} v wEt 2jof) 23] AR A-gAThet WA= Student X o] B3] 3.7%,
B 4 HAAMHO M2E EX]

Case A (Gwangyang)
Thickness of soft clay(m) 4 (KN/m?) a, w (%) e Ce
25.50 15.180 2.714 81.96 2.314 1.161
Case B (Busan)
Thickness of soft clay(m) ~, (kN/m®) G, w (%) e Ce
50.325 17.325 2.710 67.90 1.890 0.960
./Q 9./Q

Case A
B

Schneider £

Studenti:

Settlement (m)

Student

Schneider

Case B

Schneider =

Mean

0.0

6. ¢/ Q2 AHED bl

Settlement (m)

Lol

Mean Student Schneider

8 7. Mol AlMERe vl

Rea2 e dAE A8 A2 SR A7 33



Schneider %ol HS)A= 20.4% 7}k 2A A E O
24 Schneider WH-& A9t izl & zlo]& Mol
A Tk FAR G(Case B)Q] ¢ 2 GHA| ] B
gholl visl oF 24.4%, B4 H HAA] 282
9} B]W A= Student BHof| H]3) 25.1%, Schneider
Hol| BlB|X L 48.3% 71eF A AHYBozHN AUt
oz s AgEE Zas B

oAt T)e) Fa% HFEUo] sl 2
Q@%%iﬁﬁ%@ﬂ%%ﬂ@%ﬁ%ﬂ%ﬂﬂﬁ
MBI, 1 gk o1 8ste] A R A AN
]

F
2

IYEE woretgion, 7|2 ez AA4Y e

A g EAX o) ost AAEIE vk
AE 47HA) B o] g5t EAXNE AT
A3}, B o) o] &% ALF oA Student /Ovesen,
Schneider T EN 19909] AJohiy 202 @ax]e} 2
H&HA byt EN 1990 wWie] H$-of EX)7} 7}
& AA A= 1, BAH HEAe wek 0Bk &L 2t
o] i E|o] A|utFste] HAXE APYsH=Y R g
o A2 vEhgdth Al4tao] AL Student?} Ovesen
WS Bwd o, AEARS 7 He
of o] thas A AAE Y A R4vt Pold s &
H2 LA FE & 4= AUt o)= Student Q)
72 ARg7t F7H| get gashed), A247) A

-

749~ Ovesen

AW AAFE 1O FaZo] FotA Al =
A%kl 317 R o2 FdErh Ovesen HHH-E N=11
Y o Schneider Bt FYLlo] Ho] 22 Fro] A4

%], Schneideri= o]m] EAIx|of| tfate] FE 3t AL
7t *ﬂi%ﬂh 6}°“EP —“Xl 7ﬁ°ﬂ AjrE 2E ‘ﬂo

Z}Z}o| kol ojs) EA4 loﬂfﬂ dolxl HAXE o]
|3to] A4 S8R e Ty Hz
‘ﬂ](qa/ QEMA ehfo] H|w gt 23}, Student ol 9
S ZRE AL ¢,/ Q= BEX et 2 2o} ¢l

Ak WM, Schneider ¥of o3 EXREE AL
4/ QE BHX] 64~66% HHZA] vj3 HAH7) g

34 =P3RS =2E H24RA H5E

I

< ¢ Utk GEAPY 271707 a3 el
T A9 zFAdD3etFe A Student ol &3t A
AT = X e} AL Zolzt g1l o, Schneider B
HE A dhy] oF 12.6~14.6% AA A=A +
A AR AvkRAS Hwd of FUTH 2HE-5hEl
A BARRIY B o] 2R o] FFA| AL 1A vl
oF 1.6v} 7teF =LA APYE T

2T E AUALL] A4 BHEHOE A
HE AR} 542 Al o3 AAE o
sto) A" 9 Yt AR 27 Ak os 43
4oz Yy A= Hopgt AAEE e
Act 23 BAke] AR Fr} Aupr) Fofol| vlste]
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