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Sensitivity of the Parameters Affecting Estimation of the
Final Consolidation Settlement

by
Kang, Seung Chan

Department i Civil and Environmental Engineering
Graduate School of Maritime Industrial Studies

Korea Maritime University

Abstract

If road, bridge, and building are constructed on a soft ground, the
estimation of long term settlement should be conducted. However, it is
very unusual to predict exactly for embankment over the deep thick
soft ground. In Korea, hyperbolic method, which is generally over
prediction for the long term settlement, has been widely used. However,
the measured settlement in deep thick soft ground tends to be higher
than the estimated one predicted by hyperbolic method. This tendency
1s closely related to the factors used for prediction of settlement.
However, a study about the sensitivity of these factors has not been
conducted. Therefore, in this study, these factors are analyzed, and
sensitivity of each factor is compared in estimation of the long term
settlement.

To do this, a random section of embankment on the soft ground is
selected and a time-settlement curve is predicted. Using this, sensitivity

analyses of each of four factors including degree of consolidation,

Vi



coefficient of consolidation, compression index, and measurement error
are conducted, and comparative analyses are conducted with the data
measured in the field.

Based on the results of this study, the following things can be
concluded. First, the accuracy of long term settlement depends on the
certain amount of data obtained in latter part of the consolidation
period, not the amounts of data. This fact is also confirmed by the field
data. Second, the coefficient of consolidation related to the settlement
speed affects the accuracy of prediction based on the results of
prediction on the magnitude of settlement velocity. However, the
compression index related to the settlement amount not affects the
accuracy of prediction. For such a reason, the accuracy depends on the
settlement speed, not settlement amount. Thus, when predicting
settlement a site, the accuracy can improve using the data obtained
from the site having similar settlement speed rather than settlement
amount. Third, based on the results of analysis the effect of the
measurement error on the accuracy of prediction, if the error has more
than 1.5cm, the accuracy is too low and the error analysis is required.
In addition, in case of 1.5cm error occurred, if the data analysis is
conducted with less than 20 numbers, the accuracy is also very low and
unreliable. Therefore, more than 20 numbers of analysis data should be

required for prediction.
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2.2.5 Tan'H
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Fln) = ——in(n)— 221
n"—1 4n

n =l AR A De/dw

dy - AEERY Aoy thE sl B e, dhan

E o] pola FA} 19l MY BY mesddAel A5

Uv=1-01-0U,)1-U,) (2.40)

Tan(1995) AW dd% U, & Yed= Terzaghi®l 2 (2.39)% 2 (2.40),
21 (2415 AHgsE] A =dRlo]l AAE S Wo(F A4 B T FA

Q2 (2.42)F o]&sto] AlRtel] wE ¢t
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8o = 5+ %Py (2.43)
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2.2.6 Monden0f| 2|8t uitH

Monden®¥ 2 Barronol| A|¢kst A uj4=A<} T
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U =1—exp(—=87,)/Fln)S W3}

2
= J— n —
skl o714, F(n) = nQ_lln(n)— 0 =Gy

n(i— )= ;é(gf)h - ;igh dif (2.44)
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18 2.22 Monden &HH(Monden, H., 1963)
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2.2.7 Terzaghi(Curve fitting) 2
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A C=dFA) 2 23 =2 FHAPE el
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S, =8, % U,

(U, = iz2d3 7,258 3=

8 2.23 Terzaghi ¥(Terzaghi, K., 1943)
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E 32 A= &5tk MH(C, 0.3, Gy 0.0003 cmsec X &)

713k ) Fw) AZAF | SEE |3 A | A
(day) ) V) Si(cm) Sucm)
0 22.56 3.18 0.000 0.000 112 0.0
5 22.56 3.18 0.015 0.038 112 4.2
10 22.56 3.18 0.031 0.074 112 8.3
15 22.56 3.18 0.046 0.109 112 12.2
20 22.56 3.18 0.061 0.142 112 15.9
25 22.56 3.18 0.076 0.175 112 19.6
30 22.56 3.18 0.092 0.206 112 23.0
40 22.56 3.18 0.153 0.319 112 35.7
50 22.56 3.18 0.214 0.416 112 46.6
60 22.56 3.18 0.275 0.499 112 55.9
70 22.56 3.18 0.336 0.570 112 63.9
80 22.56 3.18 0.397 0.631 112 70.7
90 22.56 3.18 0.458 0.684 112 76.6
100 22.56 3.18 0.519 0.729 112 81.6
110 22.56 3.18 0.581 0.767 112 85.9
120 22.56 3.18 0.642 0.800 112 89.7
130 22.56 3.18 0.703 0.829 112 92.8
140 22.56 3.18 0.764 0.853 112 95.6
150 22.56 3.18 0.825 0.874 112 97.9
200 22.56 3.18 1.131 0.942 112 105.5
250 22.56 3.18 1.436 0.973 112 109.0
300 22.56 3.18 1.742 0.987 112 110.6
350 22.56 3.18 2.047 0.994 112 111.3
400 22.56 3.18 2.353 0.997 112 111.7
450 22.56 3.18 2.658 0.999 112 111.9
500 22.56 3.18 2.964 0.999 112 111.9
600 22.56 3.18 3.575 1.000 112 112.0
700 22.56 3.18 4.186 1.000 112 112.0
800 22.56 3.18 4.797 1.000 112 112.0
900 22.56 3.18 5.409 1.000 112 112.0
1000 22.56 3.18 6.020 1.000 112 112.0
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AT WA E A e 1 3.2, 11 3.2, 19 3.3994 FEH o]& A
o}
=]

a}x 852 o] & 0}04 A ot x F7H30 ~ 90%) AE A& Al, AT W3k A
A= ]
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3.3 iz &AM
3.3.1 gz of E ZS oS M 2M
¥ 3.200A4 o]ZHFAE(C. 0.3, Cy 0.0003 cm®/sec A-g)el thete] U4 Idw
W99 data® A gste] ARAMOR ok oF AwE AW A, FekRAd AL
&9 Ar o] WEFH AR/} wolAE Ao YERTHE 3.3, 19 35 ~ 1
B 3.9). T3 dHET =2 A5 E 0|8, H HEU) oA AR YEh, o
8 W ARE AHgSl] A Auch Fuby AR ARE ARGk B
Aol A7l & Aoz YyebgrHE 3.3, ¥ 3.10 ~ 19 3.11)
E 33 ¢Ucof we e oS HYUT EMF
A3EA o ALg= g5 HZ3 3}
S o AYE %) | W =
Atz AT HH (%) (cm)

1 30740 189.9 59.0

2 30750 185.2 60.5

3 30760 180.2 62.2

4 30770 174.2 64.3 CASEL

5 307 80 166.0 67.5

6 30790 155.5 72.0

7 40750 181.6 61.7

8 40760 176.8 63.4

9 40770 171.1 65.5 CASE2

10 40~ 80 163.3 68.6

11 40790 153.2 73.1

12 50~ 60 172.9 64.8

13 50770 167.5 66.8

14 507 80 160.2 69.9 CASE3

15 50790 150.7 74.3

16 60~ 70 163.7 68.4

17 60~ 80 156.8 71.4 CASE4

18 60~ 90 147.9 75.7

19 70~ 80 152.3 73.5

20 70790 144.2 7.7 CASES

21 30740 189.9 59.0

22 40750 181.6 61.7

23 50~ 60 172.9 64.8

24 60~ 70 163.7 68.4 CASE6

25 70~ 80 152.3 73.5

26 80790 140.0 80.0
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Time-Serdement AnalysistHyperbolic Method)
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4.0 R*=09998 o 0.5782 i
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E 3.4 &3st ol Foll AMEE ARl o IHE 2RE(O

O

ASP-1 1.741 1.689 3.0 1.697 2.5 1.691 2.9 1.797 3.2
ASP-2 2.366 2.258 4.6 2.312 2.3 2.362 0.2 2.327 1.6
ASP-3 2.457 2.304 6.2 2.344 4.6 2.373 3.4 2.528 2.9
ASP-4 2.407 2.296 4.6 2.327 3.3 2.347 2.5 2.467 2.5
ASP-5 3.107 3.026 2.6 3.028 2.5 3.044 2.0 3.138 1.0
ASP-6 2.32 2.317 0.1 2.316 0.2 2.317 0.1 2.347 1.2
BSP-1 2.019 1.987 1.6 1.937 4.1 1.971 2.4 2.070 2.5
BSP-3 1.359 1.21 11.0 1.225 /) 1.253 7.8 1.396 2.7
BSP-4 1.434 1.201 16.2 122563 12.6 1.303 9.1 1.476 2.9
BSP-6 2.423 2.27 6.3 2.277 6.0 2.309 4.7 2.453 1.2
BSP-7 2.321 2.215 4.6 2.206 5.0 2.228 4.0 2.356 1.5
3 5.5 4.8 3.6 2.1
20
=EIITHE A2

ZAE (%)

mZ I AE ~EHALE AHE
nZ I MNE~ZHAE AHS

nEHE AERE ME

AZP-1

ASP-2 ASP-3

ASP-4

ASPS ASP-6

BEEP-1

E5HI Mo,

BEP-3

BSP-4

BEP-6 BEP-T

o

Collection

a8 312 Hst OlS0] AISE AiEe| ol ME 2
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OO IAl A5 3 ASAH(2007.3.29)5 7|Fo 2 o] A LA E
£(2002.11.26)%F =7]2A5(2002.11.26 ~ 2004.5.26)2 A L&3slo] H=E A=A
gt A¥, 27|AEFE FEHE A5(2002.11.26 ~ 2004.11.25)704] 4§35}

_rg
e

N e .

o 4%

ASAEE FAS A7, 27|A5FFH FUFE 1 5(2002.11.26 ~ 2005.5.26)7H4] 4
&3t HE ASAEE FHS A7, 9bR dAH245(2004.11.25 ~ 2005.5.26)=
Hqgslel HE ASARE F4% ANE vae ¥ Ay, FoY dY4nE 288

A ki
of AstE Aol g w2 akgS Hlon, 4 AxVt & Aow YERTGE
3.4

B 35 AT Halo]| wE FHst o MUE 242D

a5 A=A (Cy, cm’/sec) | AZHFH8F (cm) ALE (%)
1 0.001 149.3 75.0
2 0.002 148.5 75.4
3 0.003 147.5 75.9
4 0.004 146.5 76.5
5 0.005 145.8 76.8
6 0.006 144.9 77.3
7 0.007 144.1 77.7
8 0.008 143.1 78.3
9 0.009 142.5 78.6
10 0.010 142.0 78.9
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1008

90%
/00 5T 2559 76-8% 77.35% T7.7% 78.3% 78.6% ?ﬁf%
F 2 3 & .
;!l ?Ei}% ?5.‘4% % . . + & A . 4 +
v v e
KO
70%
0%
50%

ooCci 0002 0OO0C3 0004 000> 0.000 000y 0008 0009 0010

Cylcm/sec)

a8 3.13 LS Wit WE YUT

3.3.3 Ast37|0 0= Ash oS ME 2

E 36 &EX = Hato wE A5 olE yU: EAH
ap A=A o|Z2HFHNF | dSHTHNF 4= ()
(Co) (cm) (cm)
1 0.3 112 147.5 75.9
2 0.4 150 197.6 75.9
3 0.5 187 246.3 75.9
4 0.6 225 296.4 75.9
5 0.7 262 345.1 75.9
6 0.8 300 395.1 75.9
7 0.9 337 443.9 75.9
8 1.0 375 493.9 75.9

_51_



80.0%
78.0%
759% | 759% | 759% | 759% | 759% | 759% | 759% | 759%
o 76.0% —& = L L 2= B = .
5l
KA
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72.0%
70.0%
03 0.4 05 05 07 038 09 10
Ce
a8 3.14 UK W UE HUS
3.3.4 &sl £ 22X H Es o5 A= 2o ME Ast o=

2

sk 54 2atdd we st oS AE R4y fHA 4S5ATE 0.3, 2

0 < s A ole 3l
oA @& 0.0 ~ 5.0cm 7bA] A= WAAZ|AL, = W 60 ~ 90% 3det
T data® A&ste] Ao s o FS 308 AAGte] H#d A, A 5F

03#

o
I =
w3 598 2o R U WY 60 ~ 90%° dPetE datad] %S 4 ~ 66747HA
dste] B A7, et dF A5 do] ASFE ARE UolAE AoR e
8

~ 3.9. 1¥ 3.16 ~ 3.17).
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E 3.7 EH2x0 mE Fst ofF Belel E & FEHIHESHAIE 2070 & 8A)
L | PAER A% ATARF [ A% A% [ 2F ATANY | mEER
o
(cm) H 91 (cm) H9e F(cm) (cm) (cm)

1 0.070.5 | 145.2337 150.274 5.041 147.263 1.147
2 0.071.0 | 144.216~ 153.112 8.896 147.761 2.137
3 0.071.5 | 139.798 7 152.069 12.271 147.114 3.299
4 0.072.0 | 137.427 " 155.456 18.029 147.195 4.810
5 0.073.0 | 135.6957161.828 26.133 147.344 7.279
6 0.074.0 | 133.7697172.012 38.243 150.316 10.103
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