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ABSTRACT

In this paper, reliability analysis was done on the characteristics of consolidation and settlement for the inner temporary
dike where a weak ground improvement construction was applied. When the consolidation analysis on the foundation ground
was done, the following conclusions were obtained by conducting the stability analysis on the effect of space of drains, the
effect of consolidation time, and the residual settlement and differential settlement. When construction was done with a
drain space which satisfied 95% probability of reaching a target consolidation in each divided area, the occurrence of a
residual settlement was within the range, which did not exceed 10cm. It was shown that there was almost no possibility
of the occurrence of differential settlement, which was above the permissible differential settlement slope.
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Fig. 2. Detailed drawing of facilities

Table 1. Properties of soil layers

Dept (m) 3 Settlement reduction
tf/m
(GL) s e0 Yoar (/7) ce Cs coefficient
0~30 272 1.95 1.64 0,91 0.129 0.556
30 more 272 1.51 1.51 0.70 0.129 0.556




Table 2. Classification according to level

of reliability design method

Level Stability Parameter
Level 1 Rd = Sd Design

Level 2 B = QT Stability
Level 3 Pt < Pfa Probability of failure
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Table 3. Input integer of ground

Probability variable value
Parameter t Distributional form
Average (W) S ‘anldard cov
deviation (o)
0~10 m 178 0.344 0.1 Normal
Zone A
10 m more 1.78 0.344 ” ”
e
° 0~15 m 151 0,213 , ”
Zone B
15 m more 1.67 0.199 ” ”
0~10 m 1.62 - 0.1 ”
Zone A
ysat, tf/m' 10 m more 1.60 - Y ”
[rw = 1.03] 0~15 m 1.67 - ” ”
Zone B
15 m more 1.64 - ” ”
0~10 m 0.820 - 02 ”
Zone A
10 m more 0.990 - ” ”
Ce
0~15 m 0.660 - ” ”
Zone B
15 m more 0.940 - " ”
0~15 m 0.45x10°° - 0.2 "
Zone A )
, 15 m more 0.35X10 - 0.2 ”
Cv, cm/s )
0~15m 0.60%10 - ” ”
Zone B 3
15 m more 0.45X10 - 0.2 ”
0~15 m 0.80x10°° - 0.2 y
Zone A )
) 15 m more 0.60X10 - - -
Ch, cm/s 3
0~15 m 1.00X10 - ” Normal
Zone B )
15 m more 0.70x10 - - -
0~15 m 0.5x107 - 0.1 Log
Zone A =
15 m more 0.4X10 - - -
kh, cm/s =
0~15 m 0.7%x10 - ” ”
Zone B =
15 m more 0.5X10 - - -
n=kh/ks - - 2.0 - 0.3 Normal
Table 4. Design parameter of Drainages
Probability variable value -
Parameter — Distributional form
Average (W) Standard deviation (0) Ccov
kw, cm/s 0.1 0.05 Normal
S = ds/dw 4.4 0.1 '
rw, cm 5.0 0.4 (max : 6.0 cm)
re = 1.13Xr, Conversion factor = 113, COV = 0,05
Note . ) . .
(re : Influence circle, r : PVD Installation space)
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Table 5, Probability exceedance of allowable residual settlement (10 cm) according to consolidation time

Consolidation Generation Confidence Consolidation Generation Confidence
Section time probability indicator Section time probability indicator
(Month) (%) B) (Month) (%) B
[=A-1 14 763 1.5308 -3 249 6.08 1.5481
[=A-2 14 595 1.5596 IV-C—1 19.3 6.81 1.5902
[=A-3 14 7.51 1.56394 V-Cc-2 19.3 7.99 1.5061
[=A-4 14 7.83 1.4171 IV-E— 19.3 9.15 1.532
[-C~1 14 8.03 1.5031 V-g-2 19.3 593 1.5612
[-C-2 14 8.7 1.5589 IV-E-3 18.3 524 1.6225
[-C-3 14 8.03 1.5031 V-E-4 18.3 6.58 1.508
-C-4 14 9.26 1.525 V-A-1 22.8 519 1.6271
[-C-5 211 13.63 1.0969 V-C—1-1 22.8 8.83 1.5513
-C-6 231 553 1.5962 V-C—1-2 228 7.99 1.5057
=C—7 236 585 1.5678 V-Cc-2 22 591 1.563
I-C-8 236 6.15 1543 ’
I-C—1 23 5 14613 £ =
-c-2 23 6.76 1.4939 '.Ej H
1-C-3 25 6.6 15064 o : =S==
T-C—4 25 6.94 14803 ot EE=Ss-=cns
m-c-1 238 478 1.6665 a3 FSESSIE
m-c-2 238 531 1.6162 ﬁ 3
n-c-3 238 532 1.6146 B
I-E—1 249 6.99 15769 " Consolidation Period (Mon)
-E-2 24.9 4 81 16636 - et pemmo®
Table 6. Reliability analysis results of differential settlement
Section Probability exceedance of .Co.nﬁdence Section Probability exceedance of .Co_nfidence
allowable settlement (%) indicator ([3) allowable settlement (%) indicator ()
I~A-1 I-C—1 1,8000000 x 10~ 3.5679 V-g-3 | IV-E-4 8.6980000 x 10 13598
) I-C-2 9.9999997 x 10°° 42648 NV-Cc-1 | IV-C-2 11000000 x 107 3.6949
[=A-3 I-C-3 1.4000000 x 10°* 36332 V-A-1 V—-C—1 0 10
[-A-4 [-C-4 7.0000002 x 10°° 3.8082 V-C— V-C-2 7.5240001 x 1077 1.4381
[-C—1 [-C-2 49999999 x 10°° 3.8906 Occurrence probability of differential settlement
l-c-2 | II-c-2 14900001 x 10°° 2.9701
[-C-3 [-C—4 9.9999997 x 10°° 42648 % 140E-01
-c-4 | I-C-4 31390000 x 10°° 1.8612 : : :
- 3 120601 IR
I-c— m-Cc—1 41000001 x 10 3.3461 ] \
I-c—2 | M-c-3 37829999 x 10 17768 E 10001 \
0-c-3 | IV-C- 3.7470002 x 10°° 17812 § 800E-02 \
I-c-4 | V-c-2 20730000 x 10 20393 5 GOOE-02
m-c-1 | I-£-3 49000001 x 10°* 32964 E A0E-02 X
Mm-c-2 | I-E-1 15200000 x 10°° 2.9638 £ \
4 200E-02
M-C-3 | IV-C-1 0 10 § \H
M-£-1 | H-E-3 17000000 x 10~ 2.9204 E IO 00 2001 A0E01 4006
IV-E—1 V—C—1 48439998 x 10°° 1.6605 Gap of recidual settlement (cm)
V-g-2 V-E-3 0 10




Table 7. Reliability analysis results of differential settlement (Bottom of RMGC)

Substructure differential settlement of RMGC 2l

Probability exceedance of

owable settlernent (%) Confidence indicator ({3)

[-C-3 [-C—7

4760001 x 10°° 1.6317

[-C-5 I-c—

7.384000 x 107 15043

Table 8. Comparison review of installation space set—up of section

Definite analysis Reliability analysis

PVD space Section PVD installation space Section PVD installation space
I=A—1 12X12 II-C—1 156X15
[=A-2 12Xx12 l-C-2 15X15
I-A-3 12Xx12 I-Cc-3 15X15
I-A-4 12Xx12 lI—E~1 12X12
I-C—1 12Xx12 I-E-3 12X12
-C-2 12Xx12 N-E-2 15X15
I-C-3 12Xx12 V—-E-2 12X12

Allsection -C—4 12X12 V—E-4 12X12

20 X 20 I-C-5 1.5X15 V—E-1 1.5X15
I-C-6 1.5X15 V-E-3 1.5X15
I-C-7 1.5X15 V-C~1 1.5X15
[-C-8 1.5X15 V-C-2 1.5X15
[I-C~1 1.5X15 V—=A—1 1.2X12
[I-C-2 1.5X15 V—C—1-1 1.2X12
[I-C-3 1.5X15 V—C—1-2 1.2X12
[I-C—4 1.5X15 V—-C-2 1.5X15
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