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Deformation Behavior of Underground Pipe
with Controlled Low Strength Materials with Marine Dredged Soil
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Abstract

It is very urgent to research the proper recycling method of marine dredged soil as construction material
for environmental conservation. Couple of developed countries have been lots of related researches on
recycling of marine dredged soil for marine environmental conservation. This is highly imperative in our
country. A small-scaled model test for underground pipe has been conducted on the use of controlled low
strength materials with marine dredged soil. The flexible pipe, which is called PVC, was used. Four
different testing materials, such as natural sand, insitu-soil, sand—CLSM with marine dredged soil and
insitu-soil CLSM with marine dredged soil, were used. The vertical and lateral displacement of pipe with
CLSM is one tenth of common granular materials. Also, the use of CSLM showed lower lateral and vertical
pressure than that of common granular materials. The main reason is the effect of cement hardening of
CLSM. This could increase of the stiffness of pipe with backfill materials. In this study, the data presented
show that marine dredged soil and in-situ soil can be successfully used in CLSM and reduce the
deformation and earth pressure on flexible pipe.
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Table 1. Soil Properties for Test

Type Ttem Sand In—Situ Soil Marmesgfedged

Soil Type SP SW MH

Specific Gravity 2.556 2.565 2.321

Water Content (%) 3.55 14.06 46.00

Max. Diameter 75.00 4.75 4.50
Dio 0.03 0.18 -
Sieve Analysis Dso 0.27 0.67 —
Dso 3.70 2.10 -

Cu 2.37 7.29 14.29

Cq 0.78 1.70 1.71
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Table 2. Mixing Ratio(%) by Weight

Mix Sand or In~Situ Soil Marine Dredged Soil Cement Water
Sand CLSM 32.11% 27.75% 3.67% 36.47%
In—Situ CLSM 51.04% 17.87% 3.71% 27.38%
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Strain Gage

Pressure-meter

Data Aquisition System

Fig. 3 Measurement Systems
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Fig. 4 Measurement Installation of PVC Pipe

Fig. 5 Strain Gage on PVC Pipe(unit : mm)
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Table 3. Test Condition with Different Back-fill Materials

Case Beding Pipe Back—Fill Materials
1 Sand P.v.C. Sand
2 Sand P.V.C. In—Situ Soil (Dense)
3 Sand pP.V.C. Sand—CLSM with Marine Dredged Soil
4 Sand P.V.C. In—Situ Soil CLSM with Marine Dredged Soil
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