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Calculation of Design Flow in Domestic Sewer by Probability Method
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Abstract :

A probability method for calculation of design flow of domestic sewer was introduced.

The behavior of sewage flow in the sewer was modeled as a falling rope or a running train. The calculation
method for the drainage probability of plumbing fixture was discussed. The drainage design flow was cal-
culated using the Poisson distribution model, and the calculation formula of design flow was created by
the integral calculation and the normal distribution approach. Factors affecting the design flow, including
guarantee rate, usage frequency of fixture, the actual flow morphology and others were analyzed. It is
concluded that the proposed probability method is scientific, accurate, simple and feasible after compara-
tive analysis with the square-root method from the Code for Design of Building Water Supply and Drainage
and the probability method used in the US and Japan.
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Fig.1  Comparison of design flow on unitary squatting pan

between probability method and square-root method
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Fig.2  Comparison of design flow on unitary sink
fixture between probability method and square-root

method
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Fig.3  Comparison of design flow on unitary shower fixture

between probability method and square-root method
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20| 3.05 | 3.85 4.25 3.42 5.4 4.58
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80 | 7.5 8.4 9.2 5.34 11.1 9.36
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Fig.4  Comparison of design flow on mixed fixture between

probability method and square-root method
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