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ABSTRACT

Even though sewers have been conventionally designed to prevent from sediment deposition using a specified minimum
velocity or shear stress at a particular depth of flow or with a particular frequency of occurrence, it was appreciated
that these methods do not consider the characteristics and concentration of the sediment and the specific hydraulic
conditions of the sewer with sediment. In this study, a densimetric Froude number formula was suggested considering
particle diameter and volumetric concentration of the sediment as well as flow depth and flowrate, based on several
domestic field inspections, which was compared with other formulas proposed by previous investigators. When the sediment
concentration was not considered, the calibration coefficient of 0.125-1.5 to the densimetric Froude numbers of this
study was needed to obtain the similar ones with previous investigators’. For the densimetric Froude number formula
obtained with consideration of sediment concentration, the exponent value of term C, was almost the same as that
of previous results and that of ds/R, was similar for £ < 2.2.
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Table 1. Densimetric Froude number formula on sediment transport in sewers proposed in the previous studies

References Formula Remarks
v fﬁ 1/3 ‘
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g(s - l)d{)g ‘ dﬁ(] ’
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Table 2. Information on location of sewers and manholes used in this field study

Invert Ground surface .
. . . Length of | Difference of
Line From To elevation elevation . Slope
sewer elevation
number | Manhole | Manhole |Upper end | Lower end | Upper end |Lower end (m) (m) (%o)
(m) (m) (m) (m)

4142-0 4142-0-1 | 4142-100-1 2.808 3.091 1.505 1.512 46.9 0.283 6.03
4142-100 | 4142-100-1 | 4142-200-1 3.091 3.302 1.512 1.720 35.7 0.211 5.91
4142-200 | 4142-200-1 | 4142-300-1 3.302 3.411 1.72 1.650 34.2 0.109 3.19

L=46.9m

L=35.7m

D450
4 F1 /
5' D450 a' Do Foano V20 [ =
- IR Prpe No.4142-100 gud
pipe No.4142:200 st P :
P e
I i=0.00591 i=0.00603
i=0.00319
+ CCTV « CCTV « CCTV

Observation

£ « Flow meter
items

» Odor sensor

« Water level meter

« Water Level meter
* Flow meter

Fig. 1. Profile of sewers and manholes used in this field study.
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Table 3. Comparison of #, formula of the previous results with that proposed in this study
References Formula Remarks
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Fig. 8. Comparison of densimetric Froude numbers using data
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