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Evaluation Equation of Pressure Wave Speed in SLOT Model of 
Urban Storm Sewer Runoff Model 

Makio UOTANI , Masahiro WATANABE , Takehiro UKON , Eiji TOMOCHIKA

InfoWorks, MOUSE, and SWMM models have been used widely in urban storm water runoff analyses. 
However, the pressure wave speed in these models, which is one of essential runoff parameters to determine the 
accuracy of simulation results, has not been made clear. In this paper, considering the storage of runoff water in a 
lateral pipe, the elastic deformation of a pipe wall, and the compressibility of runoff water, the continuity and 
momentum equations of a pressurized flow in storm sewer pipe systems are derived, and then the evaluation 
equation of the speed is derived. 
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Fig. 1 A sewer pipe reach for the derivation of continuity equation. 
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Fig. 2 x
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Fig. 2 A sewer pipe reach for the derivation of momentum equation.
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Table 1 Values of pressure wave speeds: a , 0a , ra ,and La in the combined sewer pipe system of Matsuyama city 

Pipes
Sewer Pipe Lateral Pipe 

Evaluated Values of 0a , ra , La , a

D 
(m) 

 
(m) 

E 
(N/m2)

d 
(m) 

N 
(pipes/m)

 
(degree)

a0

(m/s) 
ar

(m/s) 
aL

(m/s) 
a 

(m/s) 
0.25 0.028 1/14 1,771 13 13 
0.5 0.042 1/17 1,534 28 28 
1.0 0.082 1/20 1,515 61 61 
2.0 0.145 

28,000 0.15 

1/24 

25 1,446 

1,425 133 132 

  1,000 kg/m3

10 K  2.09×109 N/m2

y  2 m 
E  2.8×104 N/mm2
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