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سرعت متوسط در جریانات یکنواخت

رابطه شزي



رابطه شزي



ضریب شزي

ایسباختعیین ضریب  شزي بر مبناي ضریب اصطکاك دارسی و-1



1-ضریب شزي



2-ضریب شزي

Bazinتعیین ضریب  شزي با استفاده از رابطه بیزن-2 Formula

ترکا-تعیین ضریب  شزي با استفاده از رابطه گانگلیت-3
Ganguillet -Kutter Formula



رابطه مانینگ



ضریب زبري مانینگ
688نشریه شماره 

رودخانه ها، یکی از عوامل مورد نیاز براي مطالعات مهندسی رودخانه هیدرولیکی زبري ضریب 
. است



محاسبات جریان یکنواخت







محاسبات عمق نرمال
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بهترین مقطع هیدرولیکی











GRADUALLY VARIED FLOW

In a channel, the flow will not be uniform in the vicinity of 

� Channel transition

� Channel bed slope change location

� Fall

� etc

� The change in flow depth is small and this type flow  
called as Gradually Varied Flow



Non-uniform gradually varied flow.
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GRADUALLY VARIED FLOW (dy/dx<<1)
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Assumptions:

� 1) Small channel bottom slope;

� 2) θ<8o and constant in the direction of flow

� 3) n is constant along the reach

� 4) Sf is calculated using Manning’s equation 
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TYPES OF SLOPES
(For a Given Q,n, Cross-section, So)

� Calculate Critical Depth of the Channel    (Fr=1)

� Calculate the critical slope, Sc of the channel by using Critical 
depth in the Manning Equation.

� Compare So and Sc

a) If So<Sc the state of the flow in the channel under the 
uniform flow conditions is subcritical flow. 
Thus, the slope of the channel is called MILD SLOPE and the 
channel is called as MILD Channel

a) If So>Sc the state of the flow in the channel under the 
uniform flow conditions is supercritical flow. 
Thus, slope of the channel is called STEEP SLOPE and the 
channel is called as STEEP Channel

a) If So=Sc the state of the flow in the channel under the 
uniform flow conditions is critical flow. 
Thus, slope of the channel is called CRITICAL SLOPE.  



Gradually Varied Flow
� This result is important.  It 

permits classification of liquid 
surface profiles as a function 
of Fr, S0, Sf, and initial 
conditions.

� Bed slope S0 is classifed as
– Steep : yn < yc

– Critical : yn = yc

– Mild : yn > yc

– Horizontal : S0 = 0

– Adverse : S0 < 0

� Initial depth is given a number
– 1 :  y > yn

– 2 :  yn < y < yc

– 3 : y < yc
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