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Study on Estimation of Equivalent Circle of Plastic Board Drain
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SYNOPSIS : In order to design accurately plastic board drain (PBD) method, it is important to determine
the equivalent circle of PBD. In this paper, a series of numerical analyses on soft ground improved by PBD
were carried out, in order to investigate the resonable equivalent circle of PBD considering consolidation
behavior of improved soft ground by PBD. The applicability of numerical analyses, in which an
elasto-viscoplastic three-dimensional consolidation finite element method was applied, could be confirmed
comparing with results of a series of model tests on consolidation behaviors of soft ground improved by
PBD. And, through the results of the numerical analyses, consolidation behaviors of soft ground during

consolidation was elucidated, together with the equivalent circle of PBD considering consolidation behaviors.
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Parameters Value
Compression index A 0.410
Swelling index K 0.035
Stress ratio at critical state M* 1.150
Stress ratio at K, state T, 0.710
Poisson ratio v 0.341
Coefficient of secondary compression (1/min) 7 2.2x10°
Reference viscous volumetric (1/min) i/’,’ 2.2x107
Internal confining strain 6 0.001

* 2719389 9.8kPa

X 2 FAH4 24
PBD & AL SE (kPa)
b (mm) 29.4 58.8 88.2 117.6
20 W-02-03 W-02-06 W-02-09 W-02-12
30 W-03-03 W-03-06 W-03-09 W-03-12
40 W-04-03 W-04-06 W-04-09 W-04-12
50 W-05-03 W-05-06 W-05-09 W-05-12
70 W-07-03 W-07-06 W-07-09 W-07-12
100 W-10-03 W-10-06 W-10-09 W-10-12
150 W-15-03 W-15-06 W-15-09 W-15-12
3. =Xl Zutof 2st mEX|Ee] AUNE
a9 29 32 742 PBD =3 AFART R B8 ZgAvte] AsFY WHE Yen Uo. 1Y
227 PBDY Fo| ¥ A9YFF ety S w2 YHu AW ZE A4y IF 3
FS FYTE ¢ & Ytk E3 129 302 RH AU TR E45 EIPAYNY AgFL An
dartdo] FEHE ATt F2E& ¢ F At
0] 0]
£ %% PBD width 20mm £ 1 Ac (kPa)
£ ] E 29.4
£ 1 PBD width 150mm £
2 g 2 58.8
2 ] £ 88.2
& 157 & 37 117.6
1 Ac=29.4 kPa 1 PBD width 100mm
Z‘erfﬂmmmrmmﬂl 4 UL AL AL L L IR R B |

1x10” 1x10° 1x10" 1x10° 1x10° 1x10* 1x10° 1x10® 1x107
Elapsed Time (min)

3% 2 PBD B0 WE LU AS
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1x107 1x10° 1x10" 1x10% 1x10° 1x10* 1x10° 1x10° 1x10’
Elapsed Time (min)
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