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Abstract  
Design of channels and stilling basins requires knowledge of various elements of hydraulic jump such 
as discharge, sequent depth, and energy loss. In the case of low slope trapezoidal channel, the 
solutions of energy and momentum equations involve tedious methods of trial and error. To solve this 
problem, various methods have evolved in terms of tables, graphs, and nomograms or a set of 
empirical equations valid only in a specific range. In this study, the energy and momentum equations 
are first converted to the dimensionless form. Then, nonlinear multiple regression analysis of the data 
set obtained from numerical solution of equations was used to develop direct explicit empirical 
equations for post-jump depth and energy loss in a low slope trapezoidal channel. The proposed 
equations for hydraulic jump elements are of high accuracy and applicable to a wide range of 
discharge intensity values and initial conditions without any limitations in comparison to other 
methods attempted so far. 
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(��)q�����"� .%��"� y2/y1� ?	2 .�/��� ..9�/R.S�����	� h� >� h4�� ����"� R ?	2 ������$ 

iqiqiqiq////iiii xqxqxqxq////YYYY iqiqiqiq////YYYY Fr1

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj h�h�h�h���	� ��	� ��	� ��	� 

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj ��	� h���	� h���	� h���	� h� 

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj ��	� h���	� h���	� h���	� h� b/(zy1)

s/Q ``ah/Z Zlsl/Z l/t jlss/Q ltaQ/Q Z ZfaQ/Q Zjsh/Q Z

`/Q aajj/Z ajsQ/Z h/Q ljhf/Q stjj/Q af/t `Qal/Q `tll/Q f

l/Q ftjj/Z ffaZ/Z Z/Q sZZh/Q saht/Q Z/Z `ajQ/Q `Qlj/Q l

[[[[ qqqq////nnnn nnnn Fr1

	4�� 	4�� 	4�� 	4��

S8S8S8S8����
.S��� .S��� .S��� .S���jjjj ��	� h���	� h���	� h���	� h� 

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj ��	� h���	� h���	� h���	� h� 

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj ��	� h���	� h���	� h���	� h� b/(zy1)

Qf/Q fltQ/a h```/a `/Q tQ`t/a thhh/a E/E aahZ/` alfZ/` En 
`/Q jtt`/a jfsl/a Q/Q QQls/a Qh`s/a f/t f`hh/` fffh/` Qa 

sh/t jsZZ/a l`lj/a h/t Qssa/a ZZ`s/a Z/t htfj/` htfj/` Ql 

WWWW xxxx qqqq Fr1

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj ��	� h���	� h���	� h���	� h� 

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj ��	� h���	� h���	� h���	� h� 

	4�� 	4�� 	4�� 	4��

�S8�S8�S8�S8 
.S��� .S��� .S��� .S���jjjj

h� h� h� h�

��	���	���	���	� 
b/(zy1)

hf/t Zta/Qt ZjQ/Qt `/Q thfa/l Qjf`/l Q/Q llha/f sfZZ/f Qf 
f/Q jtf/Qt ljQ/Qt `/Q ahQj/l fj``/l Q/t Qjfj/h Qhss/h Zf 
Za/Q tas/QQ Qll/QQ f/t j```/l jjhh/l h/Q� `j`s/h Zjhf/h `f 

(��)s�
�"�P� �&��P�∆E/E1×100� �*9 �J��(� ��2��)�$�	�!"*� 5� �	 5A�� 
�"�P� ) �*9 "�/�I�  

iiii////iiii jjjj////YYYY Fr1

�S8 	4���S8 	4���S8 	4���S8 	4�� .S��� .S��� .S��� .S���YiYiYiYi ��	� h���	� h���	� h���	� h� �S8 	4���S8 	4���S8 	4���S8 	4�� .S��� .S��� .S��� .S���YiYiYiYi ��	� h���	� h���	� h���	� h� b/(zy1)

af/` `t/Q` jl/Q` Zt/Q h`/h fl/h a

QZ/` Qf/Q` fl/Q` at/Q fl/h as/h h

[ X Fr1

�S8 	4���S8 	4���S8 	4���S8 	4�� .S��� .S��� .S��� .S���YiYiYiYi ��	� h���	� h���	� h���	� h� �S8 	4���S8 	4���S8 	4���S8 	4�� .S��� .S��� .S��� .S���YiYiYiYi ��	� h���	� h���	� h���	� h� b/(zy1)

nk/n kR/S] []/S] ]n/] Sn/][ n]/]T [

ET/n TS/SE [[/SE Tn/E Tk/]k z[/][ E] 

WWWW qqqq Fr1

�S8 	4���S8 	4���S8 	4���S8 	4�� .S��� .S��� .S��� .S���YiYiYiYi ��	� h���	� h���	� h���	� h� �S8 	4���S8 	4���S8 	4���S8 	4�� .S��� .S��� .S��� .S���YiYiYiYi ��	� h���	� h���	� h���	� h� b/(zy1)

Rn/E T]/[E ]E/[z z{/z []/{S Rk/{] ]n 

T[/E Rk/[n zE/[] z{/z En/{S zE/{] z{ 
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� �+-�� �2�2(1 !�� K
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