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Abstract

Accurate prediction of future settlement is essential for the settlement
control of soft soil by pre-loading method. To predict future settlement in
clayey soft soils, several methods like Asacka method, Hyperbelic Method and
Hoshino method are currently being used. These methods predict the future
settlement by mathmatical treatment of the measured settlement data on the basis
of consolidtion theory and empiricism. But the correlation coefficient between
the measured and the predicted settlement was relatively low (0.8~0.9). Also,
the prediction of future settlemet for the design load is very difficult,

In this article, the measured field settlement data was treated as the the
field consolidation test. Hence, condolidation coefficient(Cv) and compression
index(Cc) was evaluated from the field settlement data, Cv and Cc¢ values from
field data was used to calculate the degree of consolidation and settlement at
desired time, By this method, the correlation coefficent between the measured
and the predicted settlement was significantly increased(0.97~0.99). Also the
settlement by the design load after the improvement of soft soil could be
predicted reasonably.

This method is quite rational and sound but it regquires thousands of
calculation steps. Today, by the aid of low priced personal computers, above
mentioned technique could be used much more economically and effectively than
conventional methods. This article presented the mechanisms and capacities of
this method and demonstrated the enhanced correlation ccefficient when applied

to actual field settlement data,
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Measuring| Target | Final Settlement/Coefficient of Correlation Me%aﬁﬁed

Point Number | Asaoka Hyperbolic| Hoshino | This Study |Settlement
1 9,76s0.91| 9.81/0.99| 9.82/0.98] 9.87/0.99 9,76
M3 2 4.73/0.95| 4.77/0,99| 4,78/0,98( 4.76/0,97 4.72
3 0.14/0.21| 0.80/0, 05 - 1.36/0.63 0.35
1 7.30/0.24| 7.37/0,96| 7.40/0,96( 7.33/0.96 12.87
Mz 2 1.37/0.30] 1.42/0.90| 1,42/0,90| 1,26/0,995 4.35
Mac 1 -2.86/0,30]20,.39/0, 99 - 3.43/0,993 9.15
Mas 1 11.49/0,90| 7.58/0.86| 7.59/0,86| 7.69/0.916 7.63
2 2.18/0.93| 0.03/0, 97 - 2.74/0,98 3,81
1 10,37/0,79(10,37/0.97{10.38/0.97|10.32/0.94 10,79
Ma 2 2.14/0,24| 4.93/0,35| 0.89/0.35| 2.13/0.94 2.45
1 11.30/0.87]12.60/0,94]10.23/0.94|11.63/0.97 13, 44
Ms 2 1.30/0.83| 1.58/0.89| 1.65/0.83| 1.34/0.80 2,38
1 17.00/0.86| 8.70/-0,3]|15.0/-0.38/16.59/0.998 | 17.47
Me 2 13.69/0,90(169,9s0.62|11.83/0.62|13,.37/0.997 | 14.21
1 17.61/0.90(20.68/0,98(57,.29/0,.98(|16.55-0.996 | 22.77
Mr 2 6.90/0.94| 6.92/0.33 - 7.15/0. 987 7.98
1 13.26/0.57(18.18/0.77 - 13,080,992 | 13.62
Mio Z 3.18/0.69| 5.59/0.97 - 3.43/0.987 | 3.39
1 4,.34/0.97} 5.54/0.67 - 4,75/0,993 8.72
M1y 2 0.60/0.79] 0.70/0.69 - 0.80/0.928 | 0.9
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Point Number | Asaoka Hyperbolic Hoshino This Study Se%%fg;gnt
1 - - - - 9.76
M1 2 - - - - 4.72
3 - - - ~ 0.35
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Mac 1 -6.80/0.93(12,02/0.99 - 5.87/0.995 8,15
Mas 1 - - - - 7.63
2 - - - - 3.81
Me 1 10.30/0.90(10. 43/0.97 |10.44/-0.62{10.61/0.979 | 10.79
2 2.31/0.29| 2.66/0.57 | 0.89/-0,49( 2.20/0.923 2.45
Ms 1 12.92/0.85(13,67/0.93 [10,23/0,49 |12.85/0,967 | 13.44
2 5.27/0,83| 2.52/0.89 | 1.65/0.49 | 2.14/0..697 2,38
Me 1 16,83/0,87]18.87/0.39 |15.03/0.49 |16.92/0.998 | 17.47
2 13.61/0.91|14.69/0.98 |11.83/-0.48/13.81/0.998 | 14.21
My 1 6.89/0.91|40.00/0,97 |57.29/-0.48|18.06/0,997 { 22.77
2 6.82/0.92 - ~ 7.25/0_983 7.98
Mio 1 13.31/0.60(15,29/0, 96 - 13.34/0.991 | 13.62
2 2.89/0.70! 3.73/0.97 - J.58/0.988 3.39
1 - - - _ -
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Measuring| Magnet Final Settlement/Coefficient of Correlation Re[afaﬁlt:ed

Point Number | Asacka Hyperbolic Hoshino This Study |Settlement
1 - - - - 9,768
M 2 - - - - 4.72
3 - - - - 0.35
Mg 1 11.41/0,24(48.18/0.98 | 7.42/-0.05[10.17/0.927 | 12.87
2 3.78/0.101 2.12/-0_25| 2.08/-0,05) 2,96/0.961 4.35
M3c 1 -6.80,0.94(11.07/0.98 - 6.18/0, 996 9.15
1 - - - - 7.63
M3s ) - - - R 3,81
" 1 10.39/0.81[10. 44/0,97 [10.44,0.19 [10.50/0.979 | 10.79
¢ 2 2.32/0.21( 2.47/0.59 | 0.89/0.19 | 2.25/0.930 | 2.45
i 13.38/0.84(14.24/0,92 [10,23/0.42 |12,56/0,969 | 13.44
Ms 2 2.79/0.83| 3.14/0.89 | 1.65/0.42 | 2.27/0.768 | 2.38
M 1 17.13/0,87(18,75/0,.49 [15.03/-0.53(16.92/0,998 | 17, 47
' 2 13.86/0.91(14.71/0,99 |11.83/-0,53|17.23/0.998 | 14.21
1 30.71/0.93|18.17/0.43 |57.29,0.55 {20.58/0,996 | 22.77
Mr 2 9.42/0.92] - T 17850985 | 7.98
1 13.74/0.65(15.13/0. 04 - . 113.52/0.992 | 13.62
Mio 2 3.68/0.71] 4.10/0.97 : 3,74/0.987 | 3.39
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Measuring| Target | Final Settlement/Coefficient of Correlation MLasT_ d .

Point Number | Asaoka Hyperbolic| Heshino | This Study Se%ﬁlej;gnt
1 9.76/0.92] 9.79,0.98| 9.82/0.95(10,20/,0.990 3,76
My 2 4,7370.95| 4.74/0,99| 4.78/0,95| 4,92/0.974 4,72
3 0.31/0.19 - - 1.41/0,632 0.35
Mz 1 13,36/0,72] 7.40/0,99 7,40s0,95|12,62/0,964 | 12.87
' 2 4,58/0,81|0,20/-0,53(1.42/-0.56| 4,18/0, 985 4.35
Mae 1 18,65/0,97 - - 8.90/0, 994 9.15
Mas 1 7.42/0.92] 7.70/0.86| 7.59/0.28( 7.59/0.994 7.63
2 4.49/0,93 - - 2,22/0.916 3.81
Me 1 10,80/0,81(10.99/0,.97(10,38/0.28|10,72/0.981 | 10,79
2 2,50/0,25| 0.89/0.6210,89/-0.51| 2.30/0.936 2.45
Mg 1 13.45s0,83(18.77/0,92(10,23/-0.5/13,90/0.970 | 13.44
2 2.58/0,851 1.65/0,89] 1,65/0.82| 2,50/0,796 2.38
Me 1 17,38/0,8815.03/0,53[15.03/0,82|17,39/0,992 | 17 47
2 14,08/0.92|11.82/0.98|11,83/-0.5(14,44/0.987 | 14.21
My 1 20.50/0,94157.28/0, 23|57, 28/-0.5|22,08/0,996 | 22.77
' 2 7.62/0,95 - - 8.14/0,987 7.98
Mo 1 13.85/0.65 - - 13.55/0,992 | 13.62
2 3.56/0.71 - - 3.76/0,987 3.39
My 1 5.99/0,93 - - 6.03/0.993 6.72
2 0,94/0,87) 0.70/0,69/0,77/-0,.01 1.19/0.928 0.95

(¢l em)

O 9 2 MeEolMe AL AFZAo o3t MEx|e; of&YyPd o&x et
AE vepd FHojrt,

TIHE (HONTH)

M SHINQ  t——n —%—
HYPERBOLIC i=—r'—"—=
THIS STUDY i———
2" 9, #HF USRS ol & FAREY A&} A2 ul2(Ms)
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8to] Pre-Load®] HA A]Y &2 27} Pre-Load?] oA R F& 243 ngrsis A
o] 7}3 Fa3ich

o[ 2} o] A BFe tiyt A3 dFEHol glo] JEe YHE .(8)
o] &3t 3Bl o]= HAASHE Pre-Load?] A7} vt A Lolqt A3}
2 Ho] glct,

2 dFolA 288 HPHZ ) motd xnie] HEBAHow He sty Hs), o2
3 W2 A AU nedt et E AAst 17 10 3 Po| 2P}, wely M A
tZol i3t Hstakg vfe AEEA vty 4 glch

4.2.3 Pre-Load #AA7] W 71 HE 59

Pre-Loadofl &%t A|ubsfargAte] Z -9 xute] AsigtdBajols AAstEel oyt 2
gtgfo] o &XW o) ZHH Pre-Load®] AHAAZFE ol&sln WA 27l way
Pre-Load®] & HAAY 4 glojof ¥iry,

71E] WHES 84 ASY A& Al A5 FHaf Mol thsloirt d &5t
Y S JIA Qe 31E 2ol WElAle F o dMEs AISHL o5l
Z¥ch oletx @z AP oS5 AFHUYS vy ¢gUEgE s, ol &
AAA ofFY ofdxel wimsle] Pre-load HA Al7Z|& FAYLE =y 27]
Pre-Load 7} W23 2§ ol& APt ol Qlrt. weld &3 AsBHY A&
H HsEAdo] ujxyt Z-folyt Blgtidoe] At £ dAFolA ARE ¥bHL Terzaghi
Aol EE ol g3l ez sz g 13- BAE 3}efsle] Pre-Load?]
HAAZ] o F7t& 3" 10 32 Yo] &30 AR 2],

5 4

rh

E Aol ALE DA WU Terzaghi YW ol Bol 2AE F1 W st
28 Fitting$12 o2 ¥H Fd As1E A&l U AASE oy BF Yo
g YelHoz dasdch o4 2Eg eotsid tew Bk

1) BRYARRREY 2]ite] A4 ebd H4& €8] mhotg4 Q)

2) A3 A& ZAR FH B H3hE &9 iRt FYsa A&
oA &ste] e F2leof tiYt VAL E Y + Atk

3) A ol viyt BF HsIE a0 2 odFY £ AUr)

4) Pre-Load?] FAA/L 71 oS YeHog AFY £ Qr}

2 Axtzbgol Al ey E ol & St ABHDZ AHEHE ol LA U
Al 2 W 3o E7Msdicl
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TIME (HONTH)
i 9 18 15

.4 AL A S S Bl R e S S

e __1_.]

i Legend
wHASA ponoo
o &Fx ———

PREDICTED SETTLEMENT BY TERZAGHI METHOD

Current De%ree Consolidation : 89 %

Future Settlement for Pre-Load : 1.87 Cm

Future Settlement for Designnload : 5 62 Cm
Possible Pre-Loaad Removing Time : 0 Month(from now)
Required Additional Pre-Loaad @ Q Ton/m2
Coefficient of Correlation : 0,992

2y 10, =23 SCH-i112] Output &

4.2 A3 13
4.2.1. A% A3%lE Sinulationsd

2% 6~ 9 tiEd AHA Meol izt HF QX HEF 1 71, 2 AY, 3 A
o, FA AFHNE ol &3l AdFHINANE R Qr}. o] 2YPER RE 2
AFolM ALEH WS 2 A AEFAEI REY A 2y 6 % 2 7 M=
e BRI A JsldF{ pEYE HAEGE o 4+ AUk

53 E 1~ 4= A&U3F A&FHPY THHE +HHew wAEY
NELE ME 4 A ABAS(Coefficient of Correlation)o] o] B o Fof A
5% W A oy 0.97~0.992] ¢ & vehjdc). ol: 7129 2
°] 0.8 ~ 0.9 AX2] U E HAFEG nFo], 8 A oA ALEH We a4l
B1%F Simulation®] §-43% 5 & Rojgrl,

1.2.2. AANE Y &
Qderaule] WaterABelol AL AATEol thY VB ALHL EpeiA o2
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