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Synopsis

Bridge piers are sometimes damaged by local scour, Although the problem of local scour
around bridge piers has been studied extensively, it has been difficult to estimate local
scour quantitatively. Many of the experimental investigations that have been conducted
have dealt with scour around a uniform pier, but there have been few investigations of scour
around a non-uniform pier. Non-uniform circular cylinders sometimes are used as piers.
The scour process around a non-uniform pier, however, is not yet clearly understood.

In this investigation, a simple model of scour process around a uniform circular pier
was constructed and the development of scour depth with time based on this model was
compared with experimental data. A pier that was made up of a small circular cylinder
with a lager circular cylinder below it was used as the non-uniform pier model and the
scouring process around it was investigated experimentally,
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Table 1 Hydraulic conditions in the the scour experiments

Run | D\/D, ‘ N, /D, ]
A-1 0.50 1.95 1.12
A-2 0.50 2.56 1.12
A-3 0.50 3.14 1.12
B-1 0.50 2.58 0.70
B-2 0.50 2.56 1.12
B-3 0.50 2.60 1.50
c-2 0.50 3.89 1.10
c-3 0.50 3.91 1.09
D-1 0.29 2.55 111
D-2 0.50 | 2.56 1.12
D-3 0.79 2.56 1.12
E-1 0.50 2.60 1.10
1 0.50 2.21 1.52
2 0.50 2.21 0.70
3 0.50 2.30 1.07
4 0.50 4.90 1.55
5 0.50 4.67 0.75 |
6 0.50 497 | 112
7 | 050 2.63 1.09
Run \ Dy/Dy N, H/D,
F-1 1.23
? ! 2.60 3.00
F-6 3.42
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LFchs» TH i M9 b TH 0

DIRE, s
TR,

Dy/d ] Utem/s) | H(em) | d(cm) | Dy(cm)
140 | 18.09 8.50 | 0.053 7. 60
140 | 23.68 8.48 | 0.053 "
140 | 29.08 8.48 | 0.053 | ’
140 | 23.85 5.33 | 0.053 7
40 | 23.68 8.48 | 0.053 2
140 | 24.07 | 11.42 | 0.053 7
140 | 36.00 8.37 | 0.053 7
500 19.33 8.31 0.015 |  #
140 | 23.61 8.46 | 0.053 "
140 | 23.68 8.48 | 0.053 ’
40 | 23.67 8.50  0.053 7
100 | 29.01 8.36  0.077 ’
100 | 24.64 | 11.57 . 0.077 ”
100 | 24.62 5.33 | 0.077 P
100 | 25.66 8.12 | o0.077 "
500 | 24.20 | 11.78 | 0.015 "
500 | 23.06 5.69 | 0.015 "
500 ©  24.54 8. 49 0.015 | y
40 | 24.34 8.25 | 0053 | 7

Dy/d U(cm/s)] H(cm) | dem) | Di(cm)

34 | 28.82 7.80 | 0.077 \ 2.60
i

IR

TCTHRET 2 RIS OIEBIZIT LT & FaB U7 FREN 45 & ORI A3 L RS 78 5 7% M

124 &2 5%, Photo.1 {3,

H/Dy & ZHMNCEAL SRt FTRBRISHGEZTT - 7223,

Flow
r:::>

water surface

R RN N NN NN NN NN NN
bed

Photo.1 An example of flow pattern in the
vertical plane of symmetry ahead
of the pier for the initial flat bed
condition

HIFEHWOZ BTN N D —PITH 5o

Dy/Dy, d2/Dyy U F5 108
TZTE Di/Dy=0.5 22T dz/Dy D
i o 2 DELER T Fig. 14 i3, Fli 4 D 4z/D,
B ZHWE BB IO FRO—RNETO D EH
B LicbDTHS (D=2.0cm, Dy—4.0em, H=6. Ocm,
U=4.5cm/s)o |JHEATINNICIZATTIC D NEREALR
SN BN, d2/D:=0.125 DBAITIEBAIMIIC DD i
IKINTE LTS e —, d2/Dy k& 785 & FR
PIFED RTINS FHADERK I D) B & & bich|
MicER SN 2ib k&0 5, TS HERLlIC

S TENEREM ovE eI R & kidahz L&
Z MBS, BB TE MRS L OO S A0 i



AR o KE | BUKBRNICRE SN BHEZOKEEEIC 20 TE) 533

(a)single pier Dy

(d)42/D=0.5

Fig. 14 Flow patterns in the vertical plane of symmetry ahead of the pier
for the initial flat bed condition .
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Fig. 16 Effect of D,/D, on the relation of z,/D; to dz/D,
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