Hydraulics Prof. B.S. Thandaveswara

11.2 Hydraulic exponent for critical flow: M

The section factor Z for critical flow in general can be expressed as

72 =,y

in which M is an exponent to be determined and C,, is a constant proportionality.

Taking logarithm on both sides

2InZ=InCy+Miny,
Differentiating with respect to y

d d d
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But from definition Z = ——

Nz

Taking logarithm it may be expressed as

InZ:In(A3’2)+In(T‘1’2)
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Comparing equations (1) and (2) it may be written as

M = y Eld_A_id_T
‘l2Ady 2Tdy

But ((11_A =T,then

y
T 1dT
M=y, |3—-=—
y"[ A Tdy}
M:ﬁ 3T_éd_T
A T dy

M is known as Hydraulically exponent for critical flow.

It may be noted that no particular channel shape has been assumed.
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(@) If channels of rectangular cross section,

d_T: O
dy
M = 3y.T
by,
M=3.0 ( T= b)

(b) For trapezoidal channel obtain the following expression
1+2y, '
|v|=3( ,C)— 2Ye.
(1+yc) (1+2yc)

inwhich y'C:mV—bC.

Solution :
For trapezoidal channel ( for critical ﬂow)

A=(b+tmy)y,, T=b+2my,, 3—T=2m
Substituting the above in the standard expression for M =Y 3T-éd—T
A T dy
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Show for Triangular channel M =5.0
Solution:

2

2
2
22 = my2| (X 1]] = uﬁzm_s

7% =cyM
Comparing these two equations M =5
Critical flow exponent for non prismatic channel ( Nature channel) :
_log Z,-log Z;
~ logy,-log y;

Section factor Z = A+/D = my? ( XJ

tan @

z? =Cyy!

2InZ =InC+ M Iny,

~M=2"Z = otang
Iny,

M =2tané

2InZ; = InC+M Iny,,

2InZ, =InC+M Iny,,
Subtracting

2InZ;-2InZ, = M[Inycl-lnycz]

2 In(ﬁj =M In Yo
ZZ y02
2In (le

Z,
M=———=£=2tané

In h

Ve

(C) It may be noted that by using % Vs M, a single curve can be constructed. Then this curve could be

identical to the curve with m=1.0

Similarly the graph for Ye vs Q

d, ~ D*.yD

can be constructed.
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