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D. B. Simons, A.M. A.S.0.E., and E. V. Richardsenl, J.M., A.S.C.E.

The subhors are to ha commndad for thair execellend ~explenation of
mary of t‘*; p 8o :':s L espscts of the mechsnles of flov in elluvial chaarels.
Based wpor similer stulies ecaduzicd in ‘né"r a lerge ent srell flwmes by
the writers, iisz zguigrent used exd a Zew of the concepte prasented by
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the subhiors ers eloboraltad cu.

One of the problems asscciatel with a study of this typ: is the

di¥ficulty of evaluaiing ths ze cn fdata &1l ohserved

results obtained usirg & lerge reclvewlstivz fiura 150 feet long, 8 fest
wicde, and 2 foet deep could not e reprofiuead in a smaller recirculating
fhme 60 feat lonz, 2 feet wids and 3 fest deep. TFor example, the foras
g saser in the spall
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of bed rovghaess cbsarved in the ¢rfer of iancreasin
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1. plens bed before 'tﬁf-ﬂ aninz of motion

2. plens kel after begimming cf notica

3. &unes
k., trensition frcm duass o plaus bed end stending waves

5. standing siouscldal send and woter waves which ware in rhase
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roughnses in oxrder of lncrezsing shear ware:
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i. 7plens bed before reginnisg of motion
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3. ripples suparposed on duzes
L, dwme
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5. treasitiocn froz O to plans ve2d and stopding waves

8. stending sinuscidal sand end waber waves wiich wer2 in phase
T. eaatifunas.
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Tae lerge flwme producad the Jorms of bed rovghness obilerved in the
field, vhore the supall flure did not. It was also noted that the
haight of dwmes is related to thr depth of sand bed. As dapth of bed
material Is decreased thz euplitule of The dunes Is decreas:. These
differsnces in rasulls, over snd obeve Thise which can be ecxmpensated for
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ect, yresent a serdiocvs problazm to tacse

91

who axr2 Trying to utllize date coliectzd Ly the vafi.cus inyastigators,
particulariy that data gathared in very simall fluses

il i:;f::zt.icn is ::1e by tas authers of the fact thet th: ferm of
bad roughness is releled o size ond grad-tion of bed moberlal. Tals
may be du to the lipdted ranga of cocuditions which they iavestigated.
o 1llusirate using sand sizas zanging from A = 0.2 rm to & = 0.5
the writers h=ve cbserved that tha eamplitile of the dunss is indepsndent
of siz2 of bad malevial but the spaclag and shape of the dunes are rslated
to s8iz2 of ted paterial. The spacing of the >ci s incrzases with decress-

ing size and the angle the fors plape ¢f the dune mekes wita the horizon-
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tal decreases wilth decreasing sizz2 of bad molteorial. Tac nel resuld is

thet rasistance to Tlowr is smallor with the fine send than with the



coarser gsand by &s much as 29 per cent. Tlr'.s discussion perhaps raises
the quastion of bed form terminology. Yo aveid confusicn, the major
forms of bed rougkness waich have bzen observed in alluvial chammels by
the wrj.’tc;:, are illustrated in Fig. 1. From this figure, it is egpparent
that tzne form of ted roughness describad by the authors, according to this
classification, is ripples.

iReferz.'ing to the differonce in the bed friction facteor for sediment-
ledan flow over & loose sand bed and cleoar water flowr over a fixed sand
bed, of the same configuration, it is doubtful that the total differencs
can be expleined by the pressnce of the sucpapdad sediment. It has been
cbserved by the writers that the sczle end intensity of turbulence is
entirsly déifferent frema rigid bed with no bed material transpoit than
it is in the case of a loese sand beld with on the orier of 10 prm of bed
materisl trensport, none of it in-suspension, end other flow facters the
same.

The effect of sediment lced on resistance o flow is significant as

R T W RN . s 5 P 3 s P o5y P e
illustrated. Howewver, the euthors ccnelusion that all cf the ccmputed

the suspernded sediment on the turbulence is not concurrei in. The prescnee
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al Iaterrelationship. These factors apper Lo
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writers coacenirations of Tine sediment on the order of 40,000 ppm cen reduce
¥ A g i o = £ Y - 17 —— onide e =) R and PY s P
resistence to fiow as much a3 L0 per cent in the trenguil Clow reglme.
However, uvndsr rapid flow conddtions, the ryesence of fine sediwraznt can

increacse reslistance 4o flow.
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of a smeller Tridtion Tactor Tor the same diecharge on a rising staze than
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on the f2lling siage, where the dscrezse in friction fastor is presuzed to
E i ot nols 2 LY, , Song. e 2.2 R PR I 2 2

reswlt fram a raedjustment of the bad dve to th2 larger sediment lcad is
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questicned. Is 1t not mors orobable Thal the increase in lood and ths
reduetica in frietion facisr are both related to tiuz fact Shat wita the
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increase irn sheoar wiith stage the bed fom chenges and thas the change in
(5 o

bed form will lag the change on stage?

th the problems essociated with fully developing

Yo batber ccpe T
end utilizing cur waler resources sdditionnl work of this caliber, pre-
ferably don2 in larger flumes, should be initiated. Orly by making
studies of this tyrs can we 110};9 to explein the quaatitotive effect of
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gradeticn of bed maserial, tempersture, geomstry of
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channel, depin of sand bed, Pine sedimant loed, and rate of change dis-

charge with Sime ¢
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