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Hydraulic Calculation and Design Optimization of Curb Opening in Sponge
City Construction
LIANG Xiao-guang

( Fuzhou Planning Design & Research Institute, Fuzhou 350108, China)

Abstract -

Curb opening is a common practice in the construction of sponge city. Due to the lack

of design standards and design methods, some problems have occured in project practice. In this paper,

a project case is calculated by using the method of the Federal Highway Administration. The curb opening

without road depression has a low drainage performance, which can easily cause waterlogging. However,

when the curb was opened at road depressed, the drainage performance has been greatly improved. The

form of curb opening with road depression should be preferred in the design.
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Fig. 1  Plane sketch of sponge road
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Tab.1 Hydraulic calculation of curb opening
L2 L A 928 EL AN =N S e . BE
peg | SRORES | RERRCRERES Lo B R g

0 +020 0.004 53 0. 000 00 0.004 53 2.29 1.55 1.03 0.6 0.42

0 +040 0.009 07 0.002 62 0.011 69 3.41 2.87 1.91 0.6 0.29

0 +060 0.009 07 0.008 25 0.017 32 4.02 3.33 2.22 0.6 0.25

0 +080 0.009 07 0.012 95 0.022 02 4.45 3.64 2.43 0.6 0.23

0 +100 0.009 07 0.016 96 0.026 03 4.77 3.88 2.58 0.6 0.21

0 +120 0.009 07 0.020 44 0.029 51 5.03 4.06 2.71 0.6 0.20

0 + 140 0.009 07 0.023 47 0.032 54 5.24 4.21 2.81 0.6 0.20

0 + 160 0.009 07 0.026 15 0.035 22 5.42 4.34 2.89 0.6 0.19

0 +180 0.009 07 0.028 51 0.037 58 5.57 4.45 2.96 0.6 0.19

0 +200 0.009 07 0.030 60 0.039 67 5.69 4.54 3.03 0.6 0.18

0 +220 0.009 07 0.032 47 0.041 53 5.80 4.62 3.08 0.6 0.18

0 +240 0.009 07 0.034 13 0. 043 20 5.90 4.69 3.12 0.6 0.18

0 +250 0.009 07 0.071 23 0. 080 30 — 6.00 4.00 3.41 —
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Tab.3 Hydraulic calculation of curb opening (5 c¢cm depressed)

! A B L %{ﬁﬁ/;ﬁi/ Wa{@ vt/ /| B g SR | FRR | L/ | ok
(m” -s7) (m” -s”) | (m” -s") cm m B | JB/m m BES
0 +020 0.002 27 0 0.002 27 0.92 0.62 1.00 0.13 0.2 0.48 0.62
0 +040 0.004 53 0.000 85 0.005 39 1.66 1.10 0.95 0.12 0.2 0.7 0.45
0 +060 0.004 53 0.002 95 0.007 49 1.87 1.25 0.93 0.12 0.2 0.82 0.40
0 +080 0.004 53 0.004 53 0.009 06 2.01 1.34 0.91 0.12 0.2 0.9 0.36
0 +100 0.004 53 0.005 76 0.010 30 2.11 1.41 0.89 0.11 0.2 0.96 0.34
0+120 0.004 53 0.006 75 0.011 28 2.18 1.46 0.88 0.11 0.2 1 0.33
0 +140 0.004 53 0.007 55 0.012 08 2.24 1.49 0.87 0.11 0.2 1.03 0.32
0 +160 0.004 53 0.008 21 0.012 74 2.29 1.52 0.87 0.11 0.2 1.06 0.31
0+180 0.004 53 0.008 75 0.013 28 2.32 1.55 0.86 0.11 0.2 1.08 0.31
0 +200 0.004 53 0.009 2 0.013 73 2.35 1.57 0.86 0.11 0.2 1.1 0.30
0 +220 0.004 53 0.009 58 0.014 11 2.38 1.58 0.85 0.11 0.2 1.12 0.30
0 +240 0.004 53 0.009 89 0.014 43 2.39 1.60 0.85 0.11 0.2 1.13 0.30
0 +250 0.004 53 0.020 32 0.024 85 6.00 4.00 — — 0.54 — —
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Tab.4  Calculation results of each scheme(5 em depressed)

m
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KEE | [HEE K B R IBIE
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LEIIN 10 -0.40 1.15
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