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Introduction

The most common way to dissipate thater kinetic energyat thedownstream ofveirs ,
gatesat chutess to use the hydraulic jump. Hydraulic jump is a phenomenon that alters the flow
regime of the state of supercritical to thdaitical with dissipating much of thitow kinetic
energy and to prevent possibiewnstream scour of the structure Development of the
downstreanscourhole of the hydraulic jump stilling basins cacause failureof the structure
itself , which has benthe interest oftheresearchers in theast The extension ofiewroughened
bedbasin is essentiab pursue and complete what previousesearchersoncludedfor these
basins.Safe andan economical design of hydraulic structuras estimation ofte maximum
scour depthand to minimiation the scour dimensions is the interest of the researchers.
Therefore in this study the effect of placing ttsix-legged concretelements under different
lengths was investigatethvestigated Covering the rivebed downstream of the spillways and
gates with these roughened and permeable elements can decrease the stilling basin length and
expected less scour deplfhese elements are tight together and placed on th& bedovered
length of the bed is equal the length of jump on these elemerowever there is possibility
in which few rows of the downstream elements are escaped becatiseenfge failure and
therefore the roughened bed length is shortened. The main purpose of thisadtmgee how
much exactly would be the magnitude of downstream scour déptie covered length is
decreased

Methodology

In the present studyan experimentatodel including a spillway with 3@legree slope, and
height 0of0.4 meter and a basin covered with-lgigs ©ncrete elementwas built. Tests carried
out bydecreasinghe jump length by 8%, 16%, and 24% and tested each under different flow
conditions (Froude number ranged between-8.3%1 Also, Experiments were done in a flume
with length of 7.5 meter, O-Beer-wide and 0.4neterhigh in the hydraulic laboratory of the
Water Engineering Faculty of the Shahid Chamran University of Ah@wae of the most
important goals of this study is to examine the dimensions of the scour hole due to the reduction
of the leryth of the basin.
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Results and Discugsn:

At the end of eeh test bedtopographic map waseasuredndplotted. Resulthaveproved
that themaximumscour depthusually occus atlow Froude numbexin which the jump length is
equalto thebasin lengthAs the basirdengthdecreaseghe scour dimensiorendthe point bar
dimensions becomarger. The results alsshovedthat by decreasingf the basin length by 8%,
the scour depth at high flovatesincreases up to 17%lnderthis flow condition, the saur depth
increases up to 43% when the bdsimgth is shorteneby 24%. For théow flow rates the scour
depthrising percentag&as obtained to be 40% and 60% for redujeadp length of 8% and
24%, respectivelyln general, the results showed that unaley circumstances, the downstream
scour depthsf the basin were initially reduced and then increakedeasing thé&roudenumber
decreases the size of theour hole The reason for this is prodgidue to theixing the length
of the basinWhile the length of the jump depends on the Froude nuniibvéhe present study,
the jump length, which is approximately 6 times the conjugate depth, decpydasereasingof
the Froude number. This means thiatr higher Froude numbers, the hydraulic jurmpas
completely occurred within the basin, causing its kinetic energy thdsgatedefore it reaches
the downstream, resulting ismaller scour holdimensions.

Conclusions

At the end of eackest bedtopographic map wasmeasured and plotted. Resuiave proved
that the maximunscourdepth usually occsratlow Froude numbexin which the jump length is
equal to thebasinlength. As the basitengthdecreaseghe scour dimensions arthe point bar
dimensions becomiarger. In this study, it was obsergehatfor the Froude numbsiof 8.1 and
7.36, the scour depth for the reduction of 8% and 16% of the leagjtih,increased to a constant
rate compared to tHixed length of the basinlt costs lessnoneyand less time to build sibegs
elements Then with the use of laboratory data and ajppdy statistical softwareSPS$
relationships to predict the maximum sca@pthunder the influence of tha-type hydraulic
jump wereobtained with the laboratory data.
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