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A Experimental Study on the Depth of Scour to Formula Estimated of the Pattern Pier
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Abstract

This study was intended to compare and evaluate the value obtained from the existing formula for calculating the depth of
scour and the valey from experimental model through the investigation of hydraulic characteristics and pier data in the area of riv-
ers at Gangwon Province, and the sensitivity analysis, which is a statistical method, of the elements affecting the scour of the pier
was carried out. As a result, a deviation between the values of existing formulas and experimental model reached about
1.09%°/63.98%, indicating that existing formula was found not to be appropriate at the rivers in Gangwon Province. A sensitivity
analysis was carried out based on value obtained from experimental model and consequently, the elements affecting the scour
were size of pier accounting for 64% and water depth accounting for 36%. Finally, a formula for calculating the scour of the pat-
tern piers at the rivers in Gangwon Province was developed using the regression analysis.

Key words : depth of scour, experimental model, size of pier, water depth
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Fit 1: Linear
Equation ¥ = 1.315845427 * X + 0.2746711346
Number of data points used = 29
- Average X = 1.76897
-+ Average Y = 2.60236
Residual sum of squares = 4.07745
- Regression sum of squares = 18.8417
Coef of determination, R-squared = 0.822095
Residual mean square, sigma-hat-sq'd = 0.151017
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Al (Coefficients)
= BEAAIST) S _ﬂ . k p Tolerance VIF
=) -value -value
constant 0.037 - 0.111 0.912 - -
flood -5.45E-06 -0.008 -0.057 0.955 0.268 3.730
water depth 0.155 0.322 2.015 0.055 0.189 5.302
velocity 0.056 0.059 0.667 0.511 0.608 1.645
pier 0.955 0.658 6.108 0.000 0.416 2.405
4R (Analysis of Variance)

Model Sum of squares df Mean squares F-value P-value
SSR 20.254 4 5.063 45.779 0.000
SSE 2.655 24 0.111 - -

SST 22.908 28 - - -
3] %] (Regression equation)
y=0.037 - (5.45E-0.6)x¢z2) + 0.155x¢40) + 0.056x (822 + 0.955x(m121=17))
Model Summary
R R-square ?{dgz]Sl:Zfe Std. Error of the Estimate
0.940 0.884 0.865 0.33258
HE 7. 05 EHEN Z3t ()
Al (Coefficients)
o 51171 2 4 t p
= BEAAISG) EZ5A2) —value —value Tolerance VIF
constant 0.182 - 0.987 0.334 - -
pier 0.924 0.637 6.382 0.000 0.456 2.194
water depth 0.175 0.365 3.656 0.001 0.456 2.194
EAHE4 (Analysis of Variance)

Model Sum of squares df Mean squares F-value P-value
SSR 20.204 2 10.102 97.121 0.000
SSE 2.704 26 0.104 - -
SST 22.908 28 - - -

374 (Regression equation)
y=0.182 + 0.924xmztz7) + 0.175x G40
Model Summary
R R-square gdél:;::fe Std. Error of the Estimate
0.939 0.882 0.873 0.32251
I 8. M= A B4 Het
TR Regression equation ARATR)
AlZAl 45 3AH4 y = 0.182 + 0.924x 71211y + 0.175x¢4) 0.94
E 9 WY U5
Sk A ke azas ag g m3ug A2y H3h(m) BHE%)

282 Al 2.60m 2.76m ~ 3.7m 2.18m 0.42m 16%

8 A 2.68m 2.05m ~ 4.3m 2.40m 0.28m 10.4%

A 2188kl 2.68m 1.77m ~ 43m 2.52m 0.18m 5.9%
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