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Structure Optimization of Curved Urban Emergency Flood-control Barriers
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Abstract: The development of innovative flood-retaining equipment is crucial for defending against ur-
ban flood disasters and ensuring the safety of urban lifelines. Using numerical simulation methods, this
study investigates the impact of the curvature of curved urban emergency flood-control barriers on
their structural stress characteristics and further optimizes the barrier structure. The results indicate
that under the same water-blocking conditions, as the curvature of the barriers increases, the stress
they endure gradually decreases, and their deformation significantly improves. Building on these find-
ings, an optimization scheme was proposed. The proposed optimized scheme met operational condi~
tions under water depths less than 0.8 m and flow velocities less than 1.0 m/s. Under these condi-
tions, the structural stress remained below the yield stress of the materials, meeting the requirements
for safe and stable water-blocking. These findings provide a valuable reference for the optimized de-
sign of curved urban emergency flood-control barriers.
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Fig.1 Sketch and curvature of urban flood-control barriers
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Fig.2 Structure stress characteristics of curved flood-control
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Table 1 Structural stress characteristics of flood-control

barriers with different curvature

s kRN
BOE/C) KWE/m o ReRRiE
JE/m MPa
0.2 0.012 0.000 6 1.38
h—0 0.4 0.188 0.005 5 13.15
0.6 0.929 0.0198 47.41
0.8 2.893 0.048 8 116.61
0.2 0.002 0.000 8 1.82
)— 15 0.4 0.028 0.006 3 15.10
0.6 0.116 0.0210 49.91
0.8 0.316 0.048 1 114 .43
0.2 0.001 0.000 6 1.26
0.4 0.015 0.005 2 10.36
0= 30
0.6 0.061 0.017 4 34.60
0.8 0.164 0.040 5 80.57
0.2 0.001 0.000 5 1.03
0.4 0.008 0.004 3 8.33
0 =45
0.6 0.033 0.014 3 27.94
0.8 0.088 0.033 4 65.39
0.2 0.000 0.000 4 0.83
0.4 0.004 0.003 5 6.64
0= 60
0.6 0.019 0.0117 22.32
0.8 0.050 0.027 4 52.43
0.2 0.000 0.000 4 0.71
0.4 0.003 0.003 1 5.25
0=175
0.6 0.011 0.010 3 17.67
0.8 0.031 0.024 3 41.65
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Fig.3 Structure stress characteristics of curved urban flood-
control barriers with different curvature
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Fig.4 Optimized shape of curved urban flood-control barriers
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Table 2 Structure stress characteristics of optimized

flood-barrier with different velocities

W/ EKRAE EK S PN Fr (054 Fe) /s
m E/m A Jj/MPa
0.0 0.053 0.0120 25.37 0.00 1.00
0.2 0.054 0.0121 25.56 0.07 1.01
0.5 0.056  0.0125 26.53 0.18 1.06
0.8 0.061 0.0134 28.33 0.29 1.16
1.0 0.065 0.014 2 30.00 0.36 1.25
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