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Design of Vertical Drain in Consideration of Smear Effect and Well Resistance

o} g 2*- 3 B -
Lee, Dal Won - Kim, Tae Woo

Abstract

This study compared the degree of consolidation by Hyperbolic, Curve fitting, Asaoka’s,
and Monden’s methods using values measured with a theoretical curve in consideration of
smear effect and well resistance.

The degree of consolidation by the Hyperbolic method was underestimated than the
degree of consolidation by Curve fitting, Asaoka’s, and Monden’s methods. The typical
range of the coefficient of horizontal consolidation was Cp=(2~3)C, in the -case
considering smear effect and well resistance, and Cy,=(05~2.1)C, in the case disregarding
smear effect and well resistance. The degree of consolidation obtained by ground
settlement monitoring was nearly the same value when the coefficient of smear zone
permeability by back analysis was shown to be half that of in-situ and the diameter of
the smear zone was shown to be double that of mandrel. By increasing the diameter
reduction ratio of the drain, the time of consolidation was delayed. The effect of well
resistance showed that the case of a small coefficient of permeability was much more than
in the case of a large coefficient of permeability., It was recommended that when
designing diameter reduction of a drain, well resistance should be considered,
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3 B¢ QgAY FUEAC g o ¥
APHY A7 o] ghAT, dopxuk AA|
A AYg siaduge] FHLol oj¥ Y, At
B34, A oEg 59 o8 st U
02 sy FFaHe WiFAYS Ax B F
WEsrske A9t 8ok wEtN 93 iRt
AAg Aute] rg A ANE wMEAY AE
(dw), X 74, wix e T2 Age] 3
FLAIF(Cr) L T o3 FFASF hn),
Ay, MFAYAF So] F2F 2471
0 HLHE HSFEY gy PR Aolg
Hepl 2 gity AAIA @3N YAEE TR
se} wieAe] FEF JYPHAE A R
3 Qo) AA #ARNA AFAuEAEA FAL)
Zbah FARe] B2 FF¥E nix Yok

wEta B AFoMNE AYANe AEst e
WA G Fo] E Al HAAE AEY
AUANEo 2R E 7§ YEASE vlastg @7
deAS HHE AASAT E, ZJA S} )
SR AEE LSS WA dEEFAH
HAAZHNZRE #TH, Curve fitting, Asaoka,
Monden 59 WHo2 FAH ¢4UEIHE ¥R
- B3] wHEAS R qUYNE 2
Aok FeFY A3 ey dAARE AT
Iz e,

I. 24 % AUy

1.

s
0z

¥

A3 A AAA YIE £4E 2 AE
Auke] w@Qegst ANt L9 BFFrt wMEHE
o s weAgE eg A9 FAY A2
¥ 8}ad Barron, Hansbo, Onoue, Yoshikuni 59
o242 ALY 1831 FZASNIZEY
Aol AZ-AsFAMol o HEHsIFe F
A E Zdztel whelt AAZXAEC] 27
2ol A Hrto] ojggol AT I FAA
%=, Asaoka, Curve fitting, Monden W 5%
o83t YA E v FHIHT

2. 8E U MUY

B A7mdANe 9% EAFAAS NA) 2~
49) Y3 Ak PEZo] 20~30m FAZ 7
YstA 2Es3, 30m olselME NX7b 11~13
Az TR JEZo} RYFoE RXHG
! g Awe 2ud, Q%3 E4L soba
T, Agre] AGAE 2 AR Hopss]
sle] ¥EF AEE At ANANPS AN

Table 1. Geotechnical properties of soil sample

?
m || Cc | OCR | Cylem®/s) | Kv(cmy/s)

Method

15 | 45 |1.137]042[ 300 | 150x10° | 9505%10°

A: Menard | 70 | 70 {1.796]080] 049 } 347x10"} 346x10°®

drain | 155 | 55 1150 062| 1.05 | 341x10" | 2583x10*

%0 | 45 [1.265]046] 170 [ 143x10° | 870x10°

15 | 45 [1137]042] 307 | 217x10° | 9505 %107

B:Pack | 55 | 66 [1739]053] 037 | 353x10* | 3287x10°

drain | 140 | 70 |1893) 079] 089 | 222x10" | 2025x10*

257 | 40 |1430]032| 147 { 1.19x10% | 401x10°®

15 | 45 {119 043] 167 {105x10°{9235x10°®
C: Plastic p P
80 | 70 |1892]083| 055 |312x10* | 31110

§ 12 11x1

drain | 170 | 60 [1549{063{ L15 {343x10" | 1.891x 10"

%571 38 11353[046] 172 | 158107 | 9556x10°
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Fig. 2. Predicted final settlement
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Fig. 3. Comparison of coefficient of consolidation
with variation of spacing of drain
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Fig. 4, Comparison of degree of consolidation with
variation of C, (spacing of drain : L0m)
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