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Fig. 1 Shape and size of X-type flexible mattress (unit; mm)
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Fig. 2 Shape and geometric size of D-type flexible mattress (unit; mm)
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Fig. 3 Shape and geometric size of concrete interlocking block (III-type) (unit:; mm)
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Tab. 1 Parameters of flexible mattress and experiment cases of stability
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Fig. 8 Instable process of flexible matiress during testing
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Tab.2 Measured critical velocities of flexible mattress instability

HEEHY J
B2USIZN BRI R B kiR LTI/ R, KE/ LT E/ R/
cm (m-+s™) (m-s™) m (m-s™h) (m-s™)
- . R 20.08 0.42 0.27 2.01 1.33 0.85
Hish 19.91 0.43 0.28 1.99 1.37 0.89
o~ I 45 20. 03 0.50 0.35 2.00 1.58 1.11
Hhigh 19.95 0.51 0.36 2.00 1.61 1.14
1 R 1:10 Hhigh 19.95 0.51 0.36 2.00 1.61 1.14
J7 I BBl 1:10 Hhigh 20. 09 0. 44 0.32 2.01 1.39 1.01
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Simulation technology of waterway regulation structures and protective structures

CAO Min-xiong', MA Ai-xing', HU Ying', DENG Ya’
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China; 2. Hohai University, Nanjing 210098, China)

Abstract; In previous experiments on the local scour and protective structures around the navigable waterway
regulation structures, several simple simulation methods were utilized for dikes, flexible mattress and frame
structures. The influences of these methods on experiment results are not available, and there are not any relevant
technical requirements on structure model experiments in the test regulations. In this paper, on the basis of
similarity theory, similarity conditions and design methods are proposed for the studies of local scour and protective
structures around the navigable waterway regulation structures; based on the composites with characteristics of
adjustable density and easy forming, the simulation technology of small scale protective structures is developed ; and
the influences of joint pattern and geometric similarity deviation on the simulation of the flexible mattresses are
studied through flume experiments. The analysis results mentioned above show that the small-scale flexible mattress
and frame structures should be simulated by a kind of composites having adjustable density and variable formation.
Simplifying a tied concrete interlocking block of the D-type fiexible mattress as a glued concrete interlocking block
has no influences on stability and variation characteristics of the mattress, and the glued concrete interlocking
flexible mattress has no influences on the mattress, only having a slight influence on the initial deformation
similarity and no great influence on the late. Keeping mass similarity and neglecting geometric similanity of the
interlocking block will influence critical instability-induced bottom velocities and instable modes of the mattress. The
research results could provide a technical reference for the simulation of the local scour and protective structures,

and for the modification of the relevant test regulations and codes.

Key words: waterway engineering; simulation of regulation structures; flexible matiresses simulation;

flume experiments



