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ABSTRACT 
 

Stepped spillway draw a lot of attention and their characteristics 

investigated further. Stepped spillways in traditional shape have been 

studied extensively .The modern orientation in stepped spillway research 

was directed to study the internal two-phase flow nature and 

modifications on traditional shape for enhancement its performance. 

This study was adopted a new concept to enhance performance of 

stepped spillway towards more dissipation of kinetic energy along chute 

face through increases interlocking surface areas between the mainstream 

and trapping cavity recirculation vortices on the chute steps and each step 

edge that beneath it, and increasing the interaction of the flow 

interference over stepped spillway. The aim of this concept is by 

employment the specification of a labyrinth weir by configured as a 

stepped spillway, to produce new steps named as Labyrinth stepped 

spillway. 

Experiments were restricted in skimming flow regimes, it have 

been carried out on twelve physical model are categorized into three 

groups relative to chute angles (35°, 45°, and 55°). Each group includes 

three labyrinth stepped spillway models of three different magnification 

length ratios LT/W=1.1, 1.2, and 1.3, additionally; a traditional or 

conventional shape models were used for comparison. All physical 

models assembled with step height 4 cm, eight steps constructed for a 

total height of 32 cm. 

The results generally show that the energy dissipation with 

labyrinth shape stepped spillway was more than resulted with the 

traditional shape, As the magnification ratio increase above (1) 
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(traditional), the energy dissipation observed to increase that may be 

attributed to the increasing the interlocking surface areas between the 

mainstream and trapping cavity recirculation vortices on the chute steps 

and each step edge that beneath it. The increase in the magnification 

length ratio has no significant effect on the flow regimes over stepped 

spillway. Also it has no effect on the upper limit of nappe flow and lower 

limit of skimming flow. The labyrinth shape having an ability to reduce 

the effect of a negative pressure values measured at step rises with 35° 

slope of chute for each magnification length ratio undertaken. But with 

chute slopes of 45° and 55°, it has the inversely influence on pressure 

values (i.e. increasing the negative value) for LT/W 1.2, especially at 

mid and near toe of chute. Whereas, the pressure measured at tread of 

steps, the labyrinth shape models, for all magnification ratios adopted in 

present study, tend to decreases, for all flow condition and all chute 

slopes tested especially at mid and near toe of chute. 
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 ةـــــانخلاص

 

ٚعُددا انًح ددم انًددا ال يددٍ اناححٛيدد ا ان اٚصددة اناددٙ هَمدد ل دٕنٓدد  ا ْاًدد و ن ااا ددة 

د  انإيدّ ان داٚ   دٙ  ل بشكهّ انايهٛدا٘ ددا تًدر ساا داّ ب شدكم ٔا دا. لي  خٕاصٓ . انًح م انًاا 

انًا ال  إَّ ٚاجدّ َ دٕ ساا دة انخدٕام انًاعهيدة بححٛعدة انج ٚد ٌ  يج ل انح   انًاعهق ب نًح م

ل. يا ثُ ئٙ انحٕا،  هض  ة تعاٚلاا نهشكم انايهٛا٘ نهًح م انًاا 

انح ددة  شدارت نزٚ سة د بهٛاّ عهدٗ  انًاال انًُ االساء   سٍٛنا  ك ة ياٚاة تى تحُٙ

يدٍ  بدٍٛ اناٛد ا نهادااخم يدٍ خدلال اٚد سة انًسد د ا انسدح ٛة  انًُ دااان  كٛة عهٗ طٕل ٔيدّ 

يدا انادٙ ت ااي ا انخ ايٛدةاند  اد  دٕٔيّ الأ يدٙ نهدااي ا ان عهٗاة ًٕ مانٔانأاي ا  ،ٓةي

هندٗ انااا دة ف ْذِ تٓا .اٚ سة تااخم انج ٚ ٌ عهٗ طٕل ٔيّ انًُ اايا  ،يٍ يّ لخ ٖ ل  هٓ 

 باشددكٛم ك  ددة سايدد ا انًُ دداا نٛحهددق عهٛددّ تسددًٛة( Labyrinth weir) ا دداخااو يٕاصدد  ا

(Labyrinth stepped spillway.) 

عهدٗ اثُادٙ  هي ائٓد تدى  ، انادٙ(Skimming flow)و  َظد عهٗاناج اب  ادام ا

ة يٛدددم ٚدددأيجًٕعددد ا َسدددحة هندددٗ ا ةهندددٗ ثلاثددد رُ صُددد يخاحددد ٘، ْدددذِ انًُددد  لًَدددٕ ل عشددد ة 

نصلاثدة  اناشكٛم انجاٚا نهًُ داا يٍ يجًٕعة تضى ثلاثة ًَ  ل (. كم55° ،   45°،° 35)انًُ اا

ب  ضد  ة هندٗ  (1.3, 1.2, 1.1)(Magnification length ratio)نحدٕل اناكحٛد  َس  يخاه دة

انٕادداة  هات د   ثًد َٙ سايد اتاكدٌٕ يدٍ انًُ  ل نًي اَة. يًٛا ا نغ ض هشكم انايهٛا٘ن ل ًَٕ

 . ى 32ِ كهٛ   داا  ى يً  ٚعحٙ هات  ع   4يُٓ 

سدداي ةيددٍ خددلال  ًُ  ٔ  ْددذِ انااا ددةانًاحُددٗ نهًُ دداا  ددٙ شددكم انتظٓدد  لٌ  انُادد ئا ان

دٛد  لٌ ك د ءة تشداٛر  انايهٛدا٘،انشدكم  ب  اخااوتهك انًسا مهة  يٍ د بهٛة لعهٗ ناشاٛر انح دة

 انًسد د ا  دٙ اٚد سة هندٗ ٚعدزٖ لٌ ًٚكدٍ ْدذا. اناكحٛد  نهًُد  لَسدحة طدٕل  ب اسٚ سانح دة تازاٚا 

انً مددٕاة  ددٙ اناجٕٚددي يدد  بددٍٛ اناٛدد ا  انددأاي ا ٔ ان ئٛسددٙ اناٛدد ا بددٍٛ انًاشدد بكة انسددح ٛة

انزٚ سة  دٙ َسدحة اناكحٛد  طدٕل ندٛت ندّ تد ثٛ   .ت آ  اناٙ انااية د  ة ٔانااية ان ئٛسٙ ٔلٔيّ 

ٔان ددا  (Nappe flow regime)الأعهددٗ  ٔلا عهددٗ ان ددا انًُ ددااعهددٗ  انج ٚدد ٌ  ددهٕ عهددٗ 

انيدااة عهدٗ ان دا يدٍ  ندّ انشكم انجاٚا نهًُ اا انًداال. (Skimming flow regime)الأسَٗ 

َسد   نكمٔ 35°يٛم  اا ٔ ااهًُ اان ًٕس٘ نهاايةعهٗ انٕيّ انعة انًي   حة نط انسٕدٛى انضغ

 ددإٌ ندداٚٓ  تدد ثٛ   ،55°ٔ 45°يٛددم   اا هًُ دداااا ن ، ددٙ ْددذِ انااا ددة انًسدداخاية اناكحٛدد  طددٕل

تزٚدا عدٍ  تكحٛد طدٕل َس  ( نهًُ  ل  اا   ن دًٛة  يٍ لَٓ  تزٚا عكسٙ عهٗ انيٛى انضغظ )ل٘
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انًيد    انًٕيد  انضدغظ ٌل .  ٙ دًٍُٛ اايٍ ان ّٛ  هانٕ حٗ ٔ عُا الأيزاء ، خمٕص   1.2

 انًُ دااأاٚد  يٛدم  ٔ اناكحٛد  َسد  طدٕل كمالاَخ  ض يا  هنٗعهٗ انٕيّ الأ يٙ نهااية ًٚٛم 

 .ْذِ انااا ة  ٙ ساخايةانً
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