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Fig 1- Schematic view of a) the longitudinal profile and b) plan of the laboratory flume.
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Fig 2. Hydrograph of the quasi-unsteady flow applied in the test
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Table 2. Summary of the geometrical and hydraulic parameters of the tests in the present study

Run # D(mm) t(s) Q(lit/s) H (mm) H(mm) vV (m/s) B
2 130 50 - 0
4 160 85 - 0
6 185 100 - 0
8 230 100 - 0
0 i ) 6 185 100 - 0
4 160 85 - 0
2
130 50 - 0
2 130 53 0.040 0.070
4 168 90 0.060 0.156
6 199 100 0.064 0.188
8 246 100 0.072 0.217
! 12 40 6 206 100 0.069 0.218
4 174 93 0.062 0.274
2 141 64 0.031 0.475
2 133 56 0.038 0.161
4 171 95 0.058 0.365
6 208 100 0.076 0.472
2 12 15 8 269 100 0.080 0.470
6 225 100 0.071 0.483
4 179 99 0.053 0.544
2 154 74 0.028 0.639
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Fig 11. Variations of culvert entrance blockage against time
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Abstract

Laboratory Study of Blockage at the Entrance of Box Culverts under Unsteady
Flow Conditions

A. Miranzade', A. Keshavarzi’ and H. Hamidifar?
Received:2016/03/06  Accepted : 2018/01/24

Culverts are important structures to convey water under roads and rail roads. Blockage or clogging of
drainage channels by woody debris is one of the serious problems in the design and operation of road
culverts that has not been studied well. In this laboratory study, the entrance blockage of a box culvert
model due to the accumulation of woody floating objects is investigated. Also, the influence of hydraulic
and geometric parameters such as flow velocity, elapsed time and the entrance flow depth in the culvert
were studied. Laboratory observations showed that the entrance blockage increases as the interval time
between the arrivals of woody floating objects reduces. The maximum blockage occurred in the falling
limb of the hydrograph and the last time step. Using the experimental results and dimensional analysis,
some dimensionless parameters are reported and their variations against the culvert entrance blockage
are evaluated. The most effective parameters are identified using statistical analysis with SPSS software.
Finally, a non-dimensional linear relationship is derived to determine the percentage of blockage as a

function of the effective parameters.

Keywords: Box culvert, Blockage, Woodenfloating objects, Time, Floods.
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