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Effects of Silt and Hydraulic Uncertainty on Discharge Capacity of Storm
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Abstract; Effects of silt and hydraulic uncertainty on the discharge capacity of storm sewer were
investigated, and the formula for calculating the change rate of storm sewer discharge capacity after silt
deposition was derived. Under the condition of the allowable silt depth before and after dredging in
Technical Specification for Operation, Maintenance and Security of Sewers & Channels and Pumping
Stations in City and Town (CJJ 68 —=2016) , the discharge capacity of the existing storm sewer decreased
by more than 20% and nearly 15% , respectively. The formulas for calculating the change rate of new
storm sewer discharge capacity in the case of the diameter and roughness change separately and
simultaneously were derived, respectively. For new storm pipes with diameter of 100 =1 500 mm, the
change rate of the corresponding discharge capacity was between —19.9% and - 1. 8% under the
condition of allowable negative deviation of pipe diameter stipulated in Concrete and Reinforced Concrete
Sewer Pipes ( GB/T 11836 —2009). When the allowable negative deviation of pipe diameter combined

with the common variation of roughness or the allowable pipe silt depth appeared, the decreasing range of
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the discharge capacity became larger, and the maximum value reached 40% . The results showed that the
current hydraulic design method could not realize the expected function of storm sewer. Therefore, it was
suggested to reduce the allowable silt depth and strengthen the maintenance and management for existing

storm sewers, revise the allowable negative deviation of pipe diameter and improve the hydraulic design

www. cnww1985. com

method for new storm sewers.
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Fig. 1 Schematics of silt in pipe
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Tab.1 Calculation results of comprehensive roughness and change rate of discharge capacity corresponding to different silt depths
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iy Qo o Qo
1/5 1.855 4.428 2.214D, | 0.800D, 0.016 23.08 -20.6 0.017 30. 80 -25.3
1/8 1.445 4.838 2.419D, | 0.661D, 0.016 23.08 -14.6 0.016 23.10 -14.6
1720 | 0.902 5.381 2.691D, | 0.436D, 0.015 15.38 -6.9 0.016 23.10 -12.7
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Tab.3 Change rate of discharge capacity caused by
combination one

42/ mm %/% Ag:"‘/% Ag:"z/%
100 -8.00 -25.66 -30.61
200 -4.00 -16.72 -22.27
300 -2.67 -13.60 -19.36
400 -2.00 -12.01 -17.88
500 -1.60 -11.05 -16.98
600 -1.33 -10.41 -16.38
700 -1.14 -9.95 -15.95
800 -1.00 -9.60 -15.63
900 -1.11 -9.87 -15.88
1 000 -1.00 -9.60 -15.63
1 100 -0.91 -9.38 -15.42
1 200 -0.83 -9.19 -15.25
1350 -0.74 -8.97 -15.03
1 400 -0.71 -8.90 -14.97
1 500 -0.67 -8.78 -14.87
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