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PART IV n5 

Our experience of verification is that •here is rarely enough river data 
available to make verification ·satisfactory except as a rough qualitative check, 
and even if there were, it would, at best, be . a very slow and tedious process ; 
because every appreciable change in one faotor affects all the other factors. 

Mobile river models are in {ace a v1luable aid eo engineering skill whic~,. 
however, they can never replace. 

APPENDIX I 

. EQUIVALENT SIZE AND SPECI.FIO GRAVITY OF STONES 
.. AND BLOCKS IN A MODEL. 

Experiments were carried out in connection with the Sarda model. C1 > These 
were more basic than specific in character, in that the object was t.o develop 
a technique to determine equivalent size and specific gravity of blocks and stones 
in models. Various grades of sand were tested to ascertain conditions 

(a) when movement com111enced, and 

(b) when general movement developed. 
The method followed consisted of laying a flat layer of loose stones and 
observing the depth of water when 

Ci) bed movement just commenced ; and 

(ii). general-movement occurred; with different discha~ges. 

The stone was laid. in a single layer on a hard smooth bed . in one series~ 
and in a 2' layer, with similar stones upstream and downstream, but fixed to 
the bed in another. In the case of blocks, a single line of isolated blocks was 
laid across the channel in-one series and a closely·packed layer in another. 

Fig. 123 shows results in two of the se~ies. Fig. 12S 

The following conclusions were drawn:-

(1} When (a) V2/gd in river= V2 /gd in model, 

(b) Specific gravity of blocks or stones in prototype -and model 
are equal,. . · . 

stones above 1/4" grade in a channel less than 1 ft. deep beha~ed similarly 
under conditions of equal Vh/ gd with diameter «=depth; but pebbles.1ess than 
1/4" grade tended to qepart from this relationship. The same was true of 
cubical blocks of various sizes ranging from 1/2" to 2" cube. In other words, 
with equal Fr ( = V 2/gd) in model and river, blocks and stones behave 
similarly when 

median diameter of stone 
depth of flow 

. is the same in model and river, within the limits stated. 

(2) When 

(a) Fronde number of prototype is not equal to Froude number 
of model, 

and (b) specific gravity of blocks or stones In nver and model 
are equal, 

U>Reproduced frd'm A.R. (T), C.L & H.R. Stn.~ 1989~40, PP• 50~51; also see FP· 22-2S. 



Fig. 12~ 

Fig. us 
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experiments showed that • 

median diameter of stone cc (VIl/gd) 1·3 

d ' 
approximately for commencement of movement., -Thus if the ratio of Froude 
numbers (model: river) is 1·2, the volume of atone in the model should be 
increased in the ratio, (1·2)1·3 x 3 = 2·04 above that given by the depth scale. 
The index here· (1·3) is, however, dependent on the velocity distribution upstream 
and on the similarity in shape of stones. With similar velocity distribution 
and shape of stone, the index would be 1·0. This ·also holds in the case of 
blocks (see 3 below). · / 

(3) In the case of isolated' concrete blocks 

Diameter cc ( F d N )·9 1 
depth of flow rou e 0

' 
'-

(4) When 

(a) Froude No. of prototype is not equa~ to Froude No. of model, 

(b) specific gravity' of mo~el and prototype blocks are also different, 

dia. cc (Frx-P-)·91 
d b-p 

where 
d = depth of flow 

' . 
p' =density of water 

b = density of blocks. 

,As an example, supposing it is desired to reproduce concrete blocks in 
a vertically-exaggerated model to a similar scale than the depth scale, then· the-
density of the material to be used i~ given by . 

b- P y2 do-to 
-- QC ~·,.----:--.-

p (dia.) 1· 1 

or 

bm- p = (V m/V p)2 X { ~ia. p ) 1.1 o (dm/dp)O·l o 
bp- p dxa.m. 

where the suffii:es m and p refer to model and prototype respectively. 
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