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1. � � �� � ���.�� � 42.86 �� 

Efficient Trapezoid designs are usually when half of the top width is equal to one 

of the sloping sides: � � 2�ℎ2 � ℎ��� � 1 � � � �2 ∗ 2� ∗ ℎ2 � ℎ�2� � 1 � � 0.472ℎ �ℎ��� � ��  ℎ� ℎ!��"!# $� !%  ℎ� ��&� ��!'� $#& ℎ ��  ℎ� ℎ��(ℎ  !%  ℎ� )ℎ$##�� 

���$ !% $  �$'�"!�& � �� � 2�ℎ�ℎ2  

42.86 � �0.472ℎ � 2 ∗ 2 ∗ ℎ�ℎ2  ℎ � 4.38 � � � 2.07 � 

If flow is uniform, + � �, ��/. �ℎ��� � � /� 

+ � 10.03 �4.382 ��/. � 38 

0 � �+√� ∗ � 75 � 42.86 ∗ 38 ∗ √2.19 ∗ � � � 0.0016 



2.  
 

 

 



3. 10.8 ���$ !% (4  �� � 56 � 0.56���� � ��� 5 $#& �� � 0, �� � 8 ���$ !% (4  �� � 0.5 ∗ �8�6� � 46� 

8�  �& 9����� �� � 5 � 6 :;1 � ��� � ;1 � ���< � 6 =�64� � 1 � 1>
� 9.066 

0 � �?�@ �AB# � 46� : 46�
9.066<

�@ √0.00050.015 � 3.4566C@ 

8ℎ�# 6 � 0.12 �, 0 � 0.0121 �@/� 

8ℎ�# 0 � 0.08 �@
� , 6 � 0.244� 

4. 10.15 

D � 05� � 4.82 � 2.4 ��/� 

6E� � FD�
(G � F2.4�

9.81G � 0.84 � 

6� � 6� � ℎ � 1.22 � 0.1 � 1.32 � 

Energy Eqn from upstream to transition:  

6� � D��2(6�� � ℎ � 6� � D��2(6�� � 1.22 � 2.4�
2 ∗ 9.81 ∗ 1.22� � 0.1

� 1.32 � D��2 ∗ 9.81 ∗ 1.32� D� � 2.62 ��/� 

5� � 0D� � 4.82.62 � 1.84 � 

Part B: H� � H� � ℎ � 1.52 � 

6E� � 23 ∗ H� � 23 ∗ 1.52 � 1.01 

D� � �1.01@ ∗ 9.81 � 3.18 ��/� 

5� � 0D� � 4.83.18 � 1.50 � 

 

5. 10.16 

H� � 6� � D�
2(6�� � 2.15 � 5.5�

2 ∗ 9.81 ∗ 2.15� � 2.48 � 

Froude: 

 I�� � J
;KLMG

� �.�√N.C�∗�.��G � 0.557 



6E � FD�
(G � F5.5�

9.81G � 1.456 � 

HE � 32 ∗ 6E � 2.184 � 

Max height will be achieved when energy is at minimum: ℎ � H� O HE � 0.3 � 

 
Since Froude is less than 1, if h is greater than the max height (0.30 m), then 

subcritical non-uniform flow will occur upstream of the transition. 

6. 10.40 

Energy Eqn between 1 and 2 and solve for q: 

D � F2(�6� O 6���6�P� O 6�P�� � F2 ∗ 9.81 ∗ �0.10 O 2.5��2.5P� O 10P�� � 0.687 ��/� 

0 � 5D � 5 ∗ 0.687 � 3.44 �@/� 

To get depth downstream, find Froude number at point 2: 

I�� � 0.687√9.81 ∗ 0.10@ � 6.936 

6@ � 6�2 :;1 � 8I��� O 1< � 0.932 � 

To get power lost, find head loss during jump: 

ℎQ � �6@ O 6��@
46@6� � 1.544 � 

8 � R0ℎQ � 9810 ∗ 3.44 ∗ 1.544 � 52 S8 

7. 10.53 

D � 05 � 53 � 1.67 ��/� 

6E � FD�
(G � F1.67�

9.81G � 0.657 � 

Since y0 is less than yc, the channel upstream of A is steep. Find the depth 

conjugate of y0: 



I�B� � D�
(6B@ � 1.67�

9.81 ∗ 0.4@ � 4.44  
 

6EQ � 6B2 :;1 � 8I�B� O 1< � 1.01 � 

The depth at the outfall is 1.6  yc  2.26 m. There is an H2 profile upstream 

of the weir up to location A; upstream of A an S1 profile exists. Between 

location A and the outfall the water depth is always greater than 2.26 m, 

therefore the jump will be upstream of A, where the depth on the S1 curve is 

equal to ycj.  

 


