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  نمذجة عمق الانجراف الموقعي حول دعامات الجسور باستخدام الشبكات العصبية الصناعية 

الاييٍ ٔانًشاقثح انًسرًشج. ذرُأل ْزِ انذساسح انسثة الاكثش شيٕػا انجسٕس ْي احذ انًُشاخ انًًٓح انري يجة حًايرٓا يٍ انفشم يٍ خلال انرصًيى 

حٕل انذػاياخ حيث اٌ يؼشفح ػًق الاَجشاف انًٕقؼي ْٕ خطٕج يًٓح في انرصًيى الايثم )  Local Scour نفشم انجسٕس ْٕٔ الاَجشاف انًٕقؼي )

( نًؼشفح ػًق الاَجشاف انًٕقؼي حٕل دػاياخ  Artificial Neural Network نهجسٕس. في ْزِ انذساسح ذى اسرخذاو انشثكاخ انؼصثيح انصُاػيح )

اٌ ٔ ػًق انجسٕس الاسطٕاَيح انشكم يغ الأخز تُظش الاػرثاس انؼٕايم انشئيسيح انري ذؤثش ػهٗ ػًق الاَجشاف انًرًثهح تقطش انشكيزج ٔ سشػح انجشي

ػذد يٍ انرجاسب انًخرثشيح نرحهيم ٔيلاحظح الاَجشاف انًٕقؼي حٕل دػاياخ انجسٕس. تؼذ  في انثذايح ذى اجشاء انجشياٌ ٔيؼذل قطش حثيثاخ قاع انُٓش .

اِ الايايي رنك ذى ذذسية ٔاخرثاس انشثكاخ انؼصثيح انصُاػيح تاسرخذاو تياَاخ يخرثشيّ نؼذج تاحثيٍ ٔقذ ذى اسرخذاو يفٕٓو الاَحذاس انؼكسي تالاذج

(Feed-Forward Back-Propagation)  انشثكح انؼصثيح انصُاػيح. كزنك ذى اخرثاس إَاع يخرهفح يٍ دٔال انرذسيةنرذسية (Training 

Functions .نهٕصٕل انٗ افضم َريجح ) ( اظٓشخ انُرائج اٌ دانح انرذسيةtrainlm: Levenberg-Marquardt   ْي الافضم يٍ تيٍ انذٔال )

قذ حسٍ يٍ اداء انشثكح  ( One Hidden Layer )تذلا يٍ شثكح يخفيح ٔاحذج  (( Two Hidden Layers الاخشٖ ٔاٌ اسرخذاو شثكريٍ يخفيريٍ 

38 × 8.813.00نلاخرثاس ( ٔتًرٕسظ يشتغ انخطأ ) 0...8نهرذسية ٔ 0...8انصُاػيح تًؼايم اسذثاط ) 
-0

38 × .3..8.9نهرذسية ٔ  
-0

 نلاخرثاس(. 

ثيشا ػهٗ ػًق الاَجشاف انًٕقؼي ٔقذ ٔجذ اٌ قطش انشكيزج نّ انرأثيش الاكثش يٍ تيٍ كزنك ذى اسرخذاو انشثكاخ انصُاػيح في يؼشفح انؼايم الاكثش ذأ

خرثاس كفاءج ٔفؼانيح انشثكاخ انؼصثيح انصُاػيح ذى ادخال انثياَاخ انًخرثشيح لا انؼٕايم الاخشٖ انري ذى يُاقشرٓا في ْزِ انذساسح ذهيّ سشػح انجشياٌ.

ثشيح انري ذى اسرخذايٓا في الاخرثاس انٗ انشثكح انؼصثيح انصُاػيح ٔ يقاسَح َرائجٓا يغ َرائج اثُرا ػششج يؼادنح انخاصح تٓزِ انذساسح يغ انثياَاخ انًخر

 × 8.93.9 يٍ انًؼادلاخ انرصًيًيح انشائؼح. ٔقذ ٔجذ اٌ انشثكاخ انؼصثيح انصُاػيح قذ اػطد َرائج جيذج يقاسَح يغ انًؼادلاخ ٔتًرٕسظ يشتغ انخطأ
38

-0
. 

Modeling of Local Scour Depth Around Bridge Piers Using Artificial Neural 

Networks 

 

Bridges are one of the most important structures that must be protected from failure by safe design and continuous 

monitoring. This study investigate one of the most common causes of the bridges failure which is the local scour at 

bridge piers. Estimation of the maximum expected local scour depth at bridge piers is an important step in the safe 

design of the bridges. In this research Artificial Neural Network program was used to predict the local scour depth 

around cylindrical bridge pier taking into account the main parameters (pier diameter, flow velocity, flow depth and 

mean particle sediment size) that have essential effect on the local scour depth and available in most previous 

experiments. In the beginning of this study laboratory experiments were conducted to analysis and observe the local 

scour around bridge pier experimentally. Laboratory data of previous researchers were used to train and test the 

artificial neural network, Feed-Forward Back-Propagation algorithm was used in training the artificial neural network. 

also it was investigated several types of training functions to get the best result. The results show that Levenberg-

Marquardt training function (trainlm) was the best one among the other training functions with one and two hidden 

layers. Also using two hidden layers gave results more better than one hidden layer with ( training : regression = 0.998 

and mean square error = 0.03198 × 10
-4

, testing : regression = 0.968 and mean square error = 0.26916 × 10
-4

). After 

testing the artificial neural network and get the best network, the input variables were tested to show the variables that 

have the most effect on the local scour depth prediction, it is found that the pier diameter have the most effect on the 

local scour depth and followed by flow velocity. The performance of the artificial neural network was compared with 

twelve empirical formulas that commonly used in engineering practice using the testing data and the experimental 

data of this study. The artificial neural network program gave a good approximation compared with the previous 

formulas with mean square error = 0.2162 × 10
-4 

                                                                                                                                                         

 


