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SEDIMENT TRANSPORTATION MECHANICS

The relation for g,; remaining to complete the Einstein theory is the actual
Einstein Bed Load Function -

A o ay 4350y e

Lo Sy = gy o (2.230j)
o106\, - My
in which ¥,, = .s,.y< T ex x) e i — (2.230k)

log P :
LT e 63
0. = L8 <_.._Y ) ! (2.2300)
w= NG ) i .

In these equations £ = a function of}d:,‘/X:given in Fig. 2.100; Y = a function of
* d /8 given in Fig. 2.101 . I

X

0.77 éf when % > 1.80 )
........................................................... (2.230m)
X

d(,_sl
1.398 § when prs < 1.80
v
4’5 =116 I e (2.230n)
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FIG. 2.100.—Factor ¢ In Einsteln’s Bed Load Function (Einstein, 1950) ‘\Terms of .
d/X
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. i Termry is the Einstein-Barbarossa bed hydraulic radius corresponding to the sand
, grain resistance of the bed and is determined as described in Chapter 11, Section
S ,’ I For bed sediment of uniform size, X = 1.398 and Y = 1.0.
: As already stated Eq. 2.230j is the Einstein bed load function that gives the bed
load discharge, g, Fig. 2,102 gives the bed load function, i.e., ®,'us a function of
", This result then cnables one to calculate the suspended-sediment concen-
tration, C,;.at a distancg, 2 d,;; above the bed by means of Eq. 2.230i.
Calculation of the sediment discharge of a_stream by the Einstein bed load
function can'be carried out in three parts. The ficst part involves collecting field
data that include measurements of : (1) Slope; (2) data on cross section from which
one can determine the bed width and the cross-sectional area and wetted
perimeter of the banks as functions of clcplh;‘ (¥ representative sample of the
bed sediment; (4) a mechanical analysis of the bed sample from which the weight
fraction, p, can be determined for each size, d,, and values of d;; and d s can be
read; and (5) an estimate of the friction factor of the channel bunks.
In the second part, calculations are made to determine values of the bed
.. . hydraulic radius, r}, due to sand grain roughness for a range of values of water
discharge Q. Such calculations are described in Chapter 11, Section F.
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