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University of Basrah – College of Engineering 
Department of Civil Engineering
Subject:  Hydraulic Structures                                                      Exam: 2nd term
Class: Fourth year                                                                        Date : May 2017            
Examiner: Prof. Dr.Saleh I. Khassaf                                          Time :1.5 Hours  

Attempt All Questions

Q1] (30 Marks)
              Design and sketch U.S.B.R. stilling basin for a given data of the hydraulic  structure:

              Design discharge=1750 cumecs , width of water way=120m, crest level of the structure=30m and the sequent depth= 5.2m .  

---------------------------------------------------------------------------------------------------------
Q2] (30 Marks)
            Design and sketch a twin opening of an inverted siphon (8+27+6)m required to pass canal discharge of 3 cumecs under road loss. The velocity in the canal is 0.78 m/sec and the depth water in the canal 1.4m , safety screen are provided of entry and exit. The inverted siphon has 22.5 dgree elbows of each end , if n= 0.013 , k1=0.2 , k2=0.3 and kelbow=0.05 .
---------------------------------------------------------------------------------------------------------
Q3] (20 Marks)
A- Drive the equation of th fiction losses in 
---------------------------------------------------------------------------------------------------------                                    
Q4] (15 Marks)
             A cross regulator at total discharge 8 cumecs has three opening , if the middle gate is opened 2m the hydraulic jump is occur, find the head of the regulator if the dimension of gate 3m width and 4m height, the thickness of pier is 0.75m,take cd=0.82.
   Q5](15 Marks)

             Design an aqueduct at (D,0.75D),where D is the diameter of aqueduct to pass half of flow from lined canal with 1.5:1 side slope to cross an open drain 5m deep,4m bed width,2:1 side slope ,the width of bed canal 4m with water depth 2m and free board 40cm with slope 25 cm/ km, the canal section is the same at upstream and downstream with difference water level 0.3m, the length of aqueduct 25m,ki=0.5,ko=1.0,steel stress=93000kN/m2, assume any value to solve the problem.
Q6] (15 Marks)
        Answer of the following question:

    I-Sketch the rip-rap protection at upsteam and downstream of hydraulic structure .What's the function of the filter?

    II-Where are used the vertical drop ? sketch with details.
    III- If the discharge per meter length is 4cumecs in rectangular canal .Find the minimum specific energy.
                                                  GOOD LUCK
Prof. Dr. Saleh I. Khassaf                            Prof. Dr. Mohammed Jawad K. Essa
          Examiner                                                          Head of the Department




































