341

P& BRI T 0 FEAE B & TRARRR I
PRS- LE R BR HE

GENERATION AND GEOMETRIC FEATURES OF STEP-POOL BED FORMS

By Kasuo AsHIDA, Shinji EcasHiRA and Naomi ANDO

Synopsis

A series of step-pool bed forms, which is characterized in terms of steps spaced by pools,
is found usually in mountain streams. Very few are known about step-pool bed forms, though
they play an important role in the sediment transport phenomena through their formation, disrup-
tion and faculty of sediment control.

Discussion are made mainly on the mechanism of the formations and the geometric features
for step-pool bed forms mentioned above. Results from experiments show that generation of a
step-pool bed form is due to the formation of untidunes caused by sediment sorting and intermittent
motions of the largest particles on bed. The domain where the bed form occurs is drown from
theoretical consideration, and data from experiments are classified well by it.

Data-analysis indicates that wave lengths are coincident to those of untidunes. Wave heights
increase with the hed shear stress, and the non-dimensional ones, which are defined as a quantity
of wave height devided by the mean diameter of armoured bed, take a constant value.
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Table 1 Hydraulic quantities of experiments

Run. dmo } Iy | Q ! Qcm Qeso Qcmax F
No. (mm) ‘ (sinf) | (cm?/s) ‘ (min.) | (cm3/s) | (cm¥/s) | (cm?/s) ro
n-1 71| o002 | 130 1136 | 4380 | 1090 | 17700  0.896
400 314 ! : CoL02
5050 | 3.7 | 105
n-2 7.1 | 003 2670 | 44.0 | 2520 6420 | 10500 | 1.10
5250 | 345 116
8020 = 39.5 ; Y]
o-3 71| 003 | 7m0 i 507 | 2520 | 6420 | 10800 135
n-4 71| 005 | 180 | 250 | 1200 | 3200 | 5340 | 123
4000 | 29.9 124
7500 | 20.0 : 1.36
n-5 71| 005 | 7400 | 246 | 1200 | 3200 5340 | 1.65
-6 60 | 0.05 | 1500 | 235.8 | 1000
n-7 71| 010 350 | 38.3 397 | 170 - 2010 | 0.997
1300 | 339 132
2500 | 40.0 124
n-s 71| o010 | 2500 | 30.0 397 | 1170 | 2010 | 174
n-10 71| oo013| 7800 | 8.1 | 7730 | 18900 | 30500 , 0.956
0-11 7.1 | 0.20 50 | 947 0 359 670 | 136
852 | 405 113
1-12 71 | 0.2 780 | 5L4 9 359 670 | L4
0-14 7.1 | 0.008| 12900 | 36.0 | 14400 | 34600 | 55400 | 0.843
1-15 7.1 | 0.075| 179 | 50.2 640 | 1700 | 3030 | L4
3030 | 36.9 120
n-16 53 | 0.075| 1450 | 46.9 46 | 1010 | 1750 | L.52
2230 | 67.2 126
1n-17 53 | 0.075 2230 | 589 416 | 1010 | 1750 | L7
1-18 53 | 000 | 12900 40 | 7050 | 15100 | 24500 | 0.988
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Photo 1 Generation and growth of & step-pool bed form in Run II-4. See figures 3 and 4, concerning

the changes of flow discharges, sediment discharges and transported materials.



FIM - IO « 5 ¢ BEELRFTBRILO R E il & TRASHE 345

[ o
© 100

10 100} :

- |

F
Q o} o | (%) |
%) (Y5 | ' )
' 1 % s

i ' P o 50
5 50k ! I s

O Ve,

v \ 2

It r— ‘/

F\ 1o \

L\ q 1 Y v

_.—<..._.J \ \

-\ \ \ 0

\ N ° |

O O Ol i L o] 1 1 ] I

0 50 100 d (mm)

time (min.) Fig. 4 Changes for the particle size distri-
Fig. 3 Changes of sediment discharge in butions of transported materials in
Run I1-4 Run Ii-4

REICES IeoN T, WEEEICIZT—< « 27— FAERE N, BRROOTHCEETIBETH -
T, ZORBENE L -TVE, TOBBICENT, BELORAEVBEFINCS b, BEBARFIRE
LRI MOED 5ND, DX, HE @ ORKEETHS Photo Ic) 245 &, HRBEICEK -
TRRINARPHESEES N, ThERMBOKERBERIN TS, Pig 3 BXU4OERICIN
2, Q@ OFANBCEEPESLEHAS, FARGEVEBOETHEL TS ZEMRINT NS,
LiHs-T, BRELD S/AIOBBIRDE D ERICHEE UTHE IEBHESTER S, SEsESICHE
-, AEESEEINCODEELNS, CORBIESOTIR, 77— I~ OREL L SCERET
OWHAVDIRICI D, FRICIIEESEBIRAKEMSEREN T3, Photo 1(d) i3, HEKKE Qs

/\ RunII-4

0L— l J I | | l l | J
2.2 24 2.6 2.8 3.0
X (m)
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projected area occupied by particles larger than two centimeters, and the horizontal one means
the coordinate in flow direction.
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Fig. 7 Changes for the particle size distributions of transported materials in Run I11-17
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Fig. 12 Friction factors of water flow on step-pool bed forms. Logarithmic friction law is shown in
the figure.
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