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Abstract ] The results of laboratory experiments on the clear-water local scour of cohesionless bed sediment
at three types of the pier shape are presented. Based on the experimental data, the relative equilibrium depth of
local scour is related to the pier shape, the geometric standard deviation of the bed material, the velocity ratio and
the pier Froude number. The relative local scour depths were smallest at the round-nosed pier and remarkably re-
duced at the non-uniform bed sediment, comparing with those at the uniform bed material. The effect of sediment

grading on the local scour reduction was discussed and compared with Raudkivi and Ettema’s experiments.
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Fig.1 Scour Depth Development for Pier :
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Fig. 2 Coefficient K, as a Function of the Geometric Standard Deviation of the Particle Size Distribution[ 8 ]
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Table 1 Types of Pier for Experiments
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Fig. 3 Relation between Relative Scour Depth and Velocity Ratio ; Sand I
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Fig. 4 Relation between Relative Scour Depth and Velocity Ratio ; Sand 1

a9 33 45 Aoz vus BE wd |
ol =g 1 Ru MEFHo] ofF i d/D~V/V.
o] BANM MFAle] Fvhge] Bl TR &
Lol & A& o 4 Utk o7& 0.05mme]| B3}
3 FUYA, ds, o Aol wjFo] ofet lEtuE
Azl o, 7F 23 1 (0,=2.01)o] w&] 1 (g,=1.
S5HRT HR 77| 2o dojvb= armouring &
he] ggFoleta A ztdErt

wzke] Aol HAdzg vepd " o] &
Aol 7i7ke] 2 of elnz V/V.=1.0d
w o] HleEAlS Blasle armouring E3%E HESE
o KBk

# 2% V/Ve=1.0d dio] AlE27hanlE vehy
= K, & vlng folth

Table 2 K, Values for Pier Shapes

A

| K, i

I o
EYR 0.59
e 0.51 i
A}z 8 0.64
Raudkivi & Ettema[5]
4 & 0.75

I 2014 & & U kel Zo] wAAF S 3

Aa7h wdst f B} EFdd of mzpa o] 3
A dojdthz AL o 5 don dArz vF
ol & uf Az} Erdel & AEgLaT=
AR o] A9t Ald 21 AY, AE soer
A ebstom HirAo @ of 40% 9 AT
7} Udck. whd @ wzre] HeE Raudkivi &
Ettema[5]¢] 25% 7+A9} vlas] By 2 Q3
A 0,9 Gl o & Ao JEepT)
B AT 6.8 Aol o] AA yelgon} o
e dgzge] taslwsa of4e K, 9t g9
AL S8 AFRA DAV ol e g AF A4
Rl A7} F Qs

2o

32 mzt FEELo Y

AHANE JaFAE 17 FRo5] B
7} 1g 59 6ol HAIH Urk.

MEAE 07t F2osrt 71 8 a2 o
Ebton wzbg Al #Alglel o S AT 2
yelgth Aol AlasE Al7lE Frp=0.2Y of

olw| Frp7} ZF7letd MENE F7iste Hoes



Relative Scour Depth (d,/D)

2.50

¥20% H4%% 19935 12

w
o
<)
1

—
o)}
[}
i3

1.00

0.50 A

0.00

s ) : Circular Pier

(-~ ~ -) : Round-nosed Pier
: Rectangular Pier

0.00

T

0.20 0.40 060
Pier Froude No. (Frp)

0.80

Fig. 5 Relation between Relative Scour Depth and Pier Froude Number ; Sand 1
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