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Behavior Characteristics of Water Supply Pipeline
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ABSTRACT

This paper presents the results of a field pilot test about deformation of water supply pipelines due to freezing temperature.
There is a difference between for frost heaving load to act on the water supply pipelines. If the Marston—Spangler theory
is only considered for the frost heaving load to act on the water supply pipeline, it is likely to deviate from the safety of
the water supply pipeline, strains of the water supply pipeline show a tendency of smaller value than the value of numerical

analysis.
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Fig. 1. Freezing of the soil by capillary action (Akagawa, 1985)
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Table 1, Factors and items associated with damage to water supply pipeline (Park et al., 2008)

Factors

ltems

Material of pipe

PCP, PVC, PE, Stainless steel

Internal decay

pH. density of Hydrogen sulfide,
H2S decable bacteria

External decay

Type of soil, electric resistivity of soil, frost sensitivity of soil

Surcharged lead to the outer of pipe and
internal load

Maximum water pressure Installation region, traffic load

Construction related factors

Bedding material for installation of pipe Diameter off pipe (D < 100 mm, D = 700 mm)
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Fig. 2. Cross—sectional structure of field model experiment

Table 2. Physical properties of soil
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Table 3. Longitudinal strain of water supply pipelines

Longitudinal Pipeline strain (10~ 9%))
Temperature (C) Section—1 Section—2
Top Bottom Top Bottom
5 5226 —2.364 8.44 —18.,663
0 25190 —14.637 52.27 —89.964
-5 46,286 —33.422 119,36 —165,307
-10 71.64 —58.649 125.50 —179.095
Table 4, Comparison with the earth pressure value of the field model experiment and Marston’s theory
Earth pressure (kPa)
Temperature (C) Section—1 Section-2
Frost load Marston Frost load Marston
5 8.665 782 9.234 782
0 11.893 782 11.425 7.82
-5 15.304 782 17.570 782
-10 19.404 782 22127 782
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(Marston and Anderson, 1913).
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(d) Ducktile cast iron pipe (40 hr) (e) Ducktile cast iron pipe (100 hr)

(f) Ducktile cast iron pipe (200 hr)

Fig. 7. Vertical displacement of pipelines by numerical analysis

Table 6. Earth pressure and displacement acting on the pipelines under freezing temperature

5 Earth pressure(kPa) _
Ground temperature (C) Displacement(mm)
Stainless Ductile
5 9.25 8.67
Stainless still tube : =21.5mm
0 11.89 1243 Ductile cast iron pipe =18.2mm
—-10 22.40 2013
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