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Az s T yenn X3 Py ~B=n)/B (nsnj) -
RO Asytanad n,/B (nznj) e (a. 18)

Chik, BB TH DO CHEINC Yk o CUEALETH S, HESCIBILTH by TRk
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Vo 18 (P—05/K) b,
u:~ ktn? (¢—2/k) r - (a.19)

Chabhb, R LT, SESLMMI 5 I dov) 5 R W DR,
Vo/Uao=—T.30L = 1/P) R/r , (Uaem=qhtg) orverervemssemsmmmnininiiin, (a.20)
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Engelund® | Ny= 1T , Ni'= —
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Zimmerman : N .= (3.24448.0)/(3.83+19.18/¢), Ny’ = ~—
& Kennedy® |
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Lieh, o0, BWEOWTRu=u,+u, ¢, ERL, MAHERMIC I > THET S, TCT,
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BN DGR M I L RGOS, LU KM DIRIERIRT I NI W E S THh D, K
KUy My, ik, IS5 b D Cd % 0 CYIILE & O RITHINTE B Ok, & OIRRIBAE
VLK TR . X HEN R D 5,

Note— 4 B HRIERBOHA N *

ZECH, BREIMT S TS v ADRUN RGP DL B RS,

TR DO WAL X fahi-—ETCH b, B=1THbB, LoL, (THROYEA L Tip vortex CGRUIGH)
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B COwRE B L > CHESh, AT VY e VIR E D,
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LHXRhB, LkRBRoT, B(yNTEskEL b
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THH, BhRkDdHIdITE, IFlttw: #RDLHLBENRD S, K(a.36), (0.37)£ h, T2\
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EGOUL () 4l 30 =y  ° e (@.38)
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s (a . 38) DMUAT R e FIEE L bR B R TS, T 2Tk, DB EBND,
9, BT R ITWLAAN I 5 I y diliieovT
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LR U, WEAREITS, ¥l DR ORNNT.
['=X%T.sin (n0) Junf ...... SN evrareeresnte e (g, 40)
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A= BT acos (1 O)d O woreermmereiinsnns ..... ...... (d"_'4'1)
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L&k3Ihs,

LT, fRIEHA L LT, Ta=0 (k= 2) Tadidl
F:I‘lsino.zr‘n/_l——-—W ............................................................... (a.45)

THY, BIBAEHIMIEE D, & OB KRR AN L5, ZORAiEREHR D DR
MIEPHIIEOYECH B, ZOf

w'.::]:.‘l/(ll b):'.const. ........................................................................... (a_46)
Lh, HiMRe LT
P=aU0,a/(1 4T 0./4 b)) croveveeneiiiiiii i (a.4D
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¢ =2k SESYZ®) (a.48)
C,= L e et e ettt erer e
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Lieh, TREKFIRICOWCORBMKE WS, '
F e, LREORMIFOMR oW, X(a.38) & bilfhhb
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27 0(Cy) 8 bsind
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A, R= VIO , H - VIO
BINTIRIFLS ST EbI D, KIEL, RV B, & B BRI D, Fe BoB~<— v 1D
R & > Tl D, B DAk, BIOHRRE DIBHITHE L bes, T

ﬁf=E[HSM(nﬂ/2)/(#LﬁQa) sersersssen e (g 52)
E#eB, LinL, I'aidh(a SDDOMTH D, <~ v TOHTR N C— BB cl kBl x i
Ve B, Bk B.DEWLEREBEKRX IV e, APRETI, ZOBWER(2.2D1BWT fIEG

BDAHPOE LTV,
K(a . 5DMLEEDH B L LD

Bo/'Ba: 4 ZF;S[i‘T(];lZ/Z)AU ~ Bo/ﬁa Ceresiaieesiearisenans N .53)

THRENRD,

Note— 5 FHWDOERME
T T, FEWOIETIREDOWEY ik, @) WIBHAFYF00C, ML .~ L T8,
Lane & Karinnski(1939)i, 7 # U » O OBMHEL A 3 v o eI T M TR 2 e
KUCWB, BHFUREHEREE LTS, BRIAREH LIS HB0T, XhE0E e ok
BT 5,

The rate at which material is picked up from the bottom is proportional to the intensity of
the. vertical velocity-components dus to ths turbulence-eddies. Experiments {8} have shorn that
the vertical velocity-components are statistically distributed according to the normal errar-lam.
The equation of this frequency-distribution: function is '

2 /552
() = W/ VERARe Y , (2

© N
J// £(v) dv =1 (2a)
A

Expressed mathematically, the average rate at which particles of any size, ¢, are plcked off
ths bottom 1s proportional to the folloming expression

"aF (c) J/ﬂovt(v) dv ‘ (3)
(4]

AllL values of vertical velocily, v, equal to or greater than ¢ ars capable of placing particles,

of a siz¢é having & velocity of fall of ¢, in suspension, For the term f(v), equation (2) can be

substituted., The quantity V7<= {s not ordinarily detsermined or known; therefore, {t {s necessary
to determine to what other known hydraulic factors it is proportional.

In the analysis of turbulent exchange of momentum it has been shown_that the unit-shear,
st sny point is equal to o UV, where o 1s the 1llquid'density and GV Ls thé mean product of the
turbulent velocity-components u-and v (7).  The term u is the longitudinal component end v is
the transverse component. Since the longitudinal component 1s in geheral propartional to the
transverse component, the quantity UV is proportional to ¥2 near the bottom, .

At the stream-bottom let \/55 equal KV7,7p, nhere Ty 18 the unit bottom-ghear und mhere K
is the proportionality-constant. After substituting for f(v) in equation {(3) from equation (2)
wne have

) . 27012
'Ar'(c)/m (v/ V2R KVT,Jp)e vE/2KET, dv ' (2a)
¢
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The value of K has not been experimentally determined; howsver, there is evidence that
points to fts being a constant tor a general typé of turbulent flow, such as for wide-cliannel
flow. Therofore, K and the other constants will be dropped in equation (3a). Then letting

L= v/\/1b/p the following expression may be nritten

o 2
mewy to"t at )
tQ .

in mhich to = ¢/ Vre/p. The term 0 {s lert in the expression for t in order to make t 2 dicen-
sionless parameter. It is belleved that-the parameter, tg, Is of fundamental importance in the
study of the relation between material in suspension and bottom-composition. The expression
within the integral in equation (4) §s, of course, solely a function of t,.

Since at the bottom the rate of picking up of sediment must in general equal the rate of
dropping, the following proportionality should exist

@ -tz
Nge oC A?(O)VTo/y te 4t (5)
‘c

The term Ng is the concentration per unit-volume or in parts per million of sediment in suspen-
sion at the bottom of an average size characterized by the settling velocity c. Sipplify equa-
tion (5) by transferring ¢ to the right side of the proportionallty and 4F(c) to the left side.

He then have

Ns/AF(c)cr e (6)
nwhere
® 2
P - (l/tc)f te dt (8a)
te

PLED & 5 ST Pl 5 & 3 h T8, STl © PRpIARE LicfBTh-%
LT b,
The equation of the curve that seems to best fit the plotted points has the general form

(Ng/8F(c)] = be" N (N

mhere P {3 the function of t, as defined in equation (6a). The constants in this'equatlon for
the curve plotted in Figure 2 are b = 5.55 and n = 1.61.
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