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Development of a Observational Settlement Analysis
Method Using Outliers
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Abstract

Observational methods such as the Asaoka's method and the hyperbolic method are widely applied on the
settlement analysis using observed settlement. The most unreliable aspects in those methods is arose from
the subjective discretion of initial non-linearity on linear regression. The initial non-linearity is inevitable due
to the settlement behaviour itself. Therefore an objective method is essential to achieve more reliable results
on settlement analysis. It was found that the initial non-linear data are statistical outliers. New automation
algorithms of the hyperbolic and the Asaoka's method were developed based on outlier detection method.
The methods are a successive detection of outliers and a searching method of suitable hyperbolic range for
the Asaoka's and the hyperbolic method respectively. Applicability of the algorithms was verified through

case studies.
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Table 1 Upper bound for critical values for standar-
dized residual ( 2=0.05)

Number Number of independent variables
of data 1 2 3 4 «r 1 25
5 192

6 207 | 193
7 219 | 208 | 194
8 228 | 220 | 210 | 194

30 29 | 296 | 295 | 294 | - | 217
40 308 | 308 | 307 | 307 | - 284
50 317 1 316 | 316 | 316 | - | 304
70 329 | 329 | 328 | 328 | - |323
100 341 | 341 | 340 | 340 | - [338
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Fig. 1 Outliers on settlement prediction for Terzaghi's theory of consolidation

Journal of the Korean Society of Agricultural Engineers, 45 (5), 2003.9 143



OJFAE ol &% #FH AAZ/1YY Mg

A T= Terzaghi o8 YUAZY 7] 4

HEo] Asacka W A FA A o|4AZ wFEH

& BAFET 9lon ofF oAXE AFAHY 3

HoME FUsHA Jepdt} ok, 3449 3

$ollE 60% ol dxe] Afele 27 dlof

B GA] ol dAE AZHA U= e
A]

EA} 2
—IEET

o ATEY SHAE oA 2ol Az 2S
@ Yug Holn gout AFHS ¥29 BE
W AP 27 gt oA wREAE

%t
Fig. 2 Barron® $UEAN=10F 4%
Asaoka* ARAMog aiAE ol
Barron #4%¢] Asaoka ¥ #|4el o] ﬂ%
S H4s A, oY FEE 9AT AFS
Holz] ¢oul 7 AU oA E UehiA 9;
itk &, Barron® o] ¢4UAFLS Asaoka YL
Z Z d4"Ee Ao2 vepdth A3y B¢
o= Terzaghi ol A4 A4l Az BE
& 39 —‘?—E—E—' Holi Y= 74.\Jr u]_u_s}oq o}l
2 E58 A& Adsd 7 FY o=
AH £X ﬁﬁt} o] 2| &t 735;,0 43 SR
‘\’J‘Q]‘]%"ﬂ A 27lede &8

A%, ol
A% 452AE Foh 2E Yolgnt

o)
=

=2
=
Rl

o
e
.1

® U<35 v
4 1 o U<50 [ ]
v U<62 o

U<71
U<80
U<90

Standardized residual, r;

0.1 0.2 0.3 04

Time factor, Tr

(a) The Asaoka method

Standardized residual, r;

Aol Mgl He A
© A Fal v 298 48 A Ae
2719 dolguct AT & Aok Wy, AFA
U] Aol olRATM ohbld O 59
FEE Ushlol AZFY dolelZ oA B
GsIRIeL of A4l dolels] Asigel Eom
2 oAz sl e o U Ed,
o2 A7AE] AFE vhet ol 60% olste)
PUEAN AT ol ATl EFehA T2
52 27 B AY dolHwe Adseld: 3
@ 423 7usA g,
oVgel B3 PakaHel olgA AFS 4w
sow 1 2%E eoid dhew 2
7h) Asacka 9 oPAE AZ 2719 et
g,
Wb ARG AL ox 39S JUAT
AL YRS R
th 7] BAEY AAZ oPAE BAEAE
et

ko] AstelolE

2. O|&R| A& 7 oHg

olsh 2 oV SAE oldstel FelAS71Y

3.0
s | e U<is v U<70
2. E o U<35 = U<80
20 _vﬁn v U<s0 © U<80 . o
e, F o
1.5 -oW‘:; v v L] DD
i o
1.0 { Q"hono -
o’
0.5
0.0 4
-0.5 T g v v T T
0.00 005 010 015 020 025 030 035

Time factor, Tr

(b) The hyperbolic method

Fig. 2 Outliers on settlement prediction for Barron's theory of consolidation
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Fig. 8 Settlement estimation results by conventional and SDM procedure for the Asaoka method
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