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Experimental Study on Utilization Method of High Water Content Muddy Soil
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ABSTRACT

An effective method for improving utilization of large quantities of surplus soil generated
by construction works is required in light of the lack of waste disposal areas and a rise
handling costs. Several methods have been tested including dehydration, ceramic, fusion,
granularity, lime improvement, liquified stabilization, and so on. This paper presents the
ReSM (Re-produced Soil Material ) system that utilizes a modified concrete mixing truck
installed with a projection to which wires are attached to chum the contents inside the drum.
This system mixes surplus soil with water and solidifieds and distributes them from the
generating site to a selected backfilling site directly.
In this paper, laboratory data is presented to clarify the unconfined compressive strength
and consolidation degree of ReSM, showing that the void ratio is large compared to that of
natural soil. The test results prove that ReSM fully achieves the required standard for use
as a back fill material. Furthermore, we introduce an example of shield-generated soil of
20, 000m® back filled with homogeneous materials under the effective utilization of this
method.
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Table ]  Ground condition
Layer| Wn rt Grain Sic Distribution (%)
v ) | @ew’) | Grnel | Sand Silt | Clay
Asl | 9~70 | 1876 | 0~70 | 0~93 | 3~70] 3~33
Ac | 3~60 [ 1636~] 0~7 | 0~39 [32~72] 21~5;
1.9
As2 | 2~31 18 0~15 | 36~86 | 4~38 | 4~26
Dc | 3~77 | 1537~} 0~34 | 0~79 | 8~70 | 11~63
1.876
Ds | 11~37] 1919 [ 0~17 | 30~89 | 4~34 { 4~39
Dg | 5~11 20 | 40~69 | 27~351 | 4~11

As],As2 Ac:Alluvium De,Ds,Dg: Diluvium

Table2 Layer at each shield site

Shield site - Layer at each shield work
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Table3 Standard mixing ratio

Cement Water Soil * Placing block
Gkgim) | gm’) (ohm)
100 H0 0.53 Top
200 382 0.55 Side
300 382 0.52 - Side
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Fig.2 Management process of ReSM

Table 4 Result of Consolidation test

ltem ~ | ctoo [c200f C300.
suil r.o | wd 2.65
density cement re | vwd 3.4
waler v | tm' 1
soil Ws k'] 3803 | 338 | 322
cement We kol 916 | 157 ] 237
mixturc water Ww  [ke/m'| 827.2] 822 | 803
ratio WS lowwWs) % | 217.5] 243 250
content raho)
Waler e 9.03 |5.24] 339
cement ratio
density v’ | 1.317{1.34] 1.37
consolidation {void  ratio 4.634 | 4.041 3.57
characteristics cun?prcssl\'c Ce 2.57 12.33] 2.16
- index
(28davs) |vield stress] Pc [ Mpa] 0.45 |0.82] 1.8
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Table 5 Physical properties of undisturbed sample

Site| Sampling 7 (o) Unconfined
point compressive strength
(MPa)
I upper 1.380~1.381 0.228~(.284
1 lower 1.428 0.283
A 2 upper 1.307~1.515 0.291~0313
2 lower | 1.417~1.432 0.220~0214
3 upper 1.459 0.196~0.240
I upper | 1.439~1440 0.298~0.447
1 lower 1.429~1.442 0.351~0.436
| 2 upper | 1.342~1363 0.341~0.365
E‘ 2 middle 1.49%0~1.523 0.440~0.446
2 lower 1.371~1.388 0.380~0.383
3 upper 1.340~1.346 0.79%0~0.842
3 middle 1.340~1.357 0.252~0.265
3 lower | 1.443~1446 0.225~0.289
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