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Fig. 1 Model drawing of a bridge pier and impingement plates Fig. 2 Grading curve of bed sand
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Tab. 1 Experimental case combination
A i ] R E Y
IR 5 - e/ R -

Pibt PifSME/mm PIAR A1/ mm Pitie PiddME/mm FiR ]/ mm
1 J — — 18~20 3 180/180/140 0. 1H/0. 15H/0. 2H
2 1 180 — 21~23 3 180/160/180 0. 1H/0. 15H/0.2H
3~5 2 180/180 0.1H/0. 15H/0. 2H 24~26 3 180/160/160 0. 1H/0. 15H/0.2H
6~8 2 180/160 0.1H/0. 15H/0. 2H 27~29 3 180/160/140 0.1H/0. 15H/0.2H
9~11 2 1807140 0. 1H/0. 15H/0. 2H 30~32 3 180/140/180 0.1H/0. 15H/0.2H
12~14 3 180/180/180 0. 1H/0. 15H/0. 2H 33~35 3 180/140/160 0.1H/0. 15H/0.2H
15~17 3 180/180/160 0.1H/0. 15H/0. 2H 36~38 3 180/140/140 0.1H/0. 15H/0.2H

F2 HWEFRKE
Tab.2 Experimental factor level
S S R
K 55 nfo i ] 55 2 AR TR EHRESSEL L K B nfoAe fi] 92 AR 2R 3 PRI AN
i/ mm /mm? /mm? ./ mm /mm?* /mm?
1 15 9 838 9 838 3 30 4514 4514
2 23 6 869 6 869
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3 W dERR G R g RO
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Tab.3  Correlation coefficient matrix Tab. 4 Eigenvalues and variance contribution
X X, X, X, Xs Xg F o FRE(E T 2ETURE/ % BIFSTER/ %
X, 1. 000 0.784 0. 988 0.981 0. 668 0. 608 1 4.711 78.514 78.514
X, 0.784 1. 000 0. 690 0. 655 0. 840 0. 663 2 0. 946 15.773 94.287
X5 0.988 0. 690 1. 000 0. 998 0. 607 0. 580 3 0.316 5.260 99. 547
X, 0.981 0. 655 0.998 1. 000 0.563 0. 541 4 0. 025 0.417 99. 964
X 0. 668 0. 840 0. 607 0.563 1. 000 0.928 5 0. 002 0. 029 99. 993
X 0. 608 0. 663 0. 580 0. 541 0.928 1. 000 6 0 0. 007 100. 000
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Fig. 3 Anti-scour effect graph at 75 and 115 m*/h
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Experimental studies on structure optimization of ring-wing
scour plates under different discharges

WANG Zuo, MOU Xian-you, LI Chun-jiang, TIAN Jian-hao
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018,
China)

Abstract; To carry out studies of the local scour around the bridge piers under different discharges, a multi-level
structure is formed by increasing anti-scouring plates in addition to a single anti-scouring plate. A principal
component analysis is made of anti-scouring indexes by multivariate statistical methods. It has proved the maximum
pit depths have a great reflection of experiment results. In addition, the experiment results are analysed using the
maximum pit depths. The analysis results show that the anti-scouring effect can’t be improved by increasing the anti-
scouring plates at 75 m’/h, but it can be increased at 115 m’/h. Besides, the anti-scouring effect increases with
decrease of the spacings between the anti-scouring plates, and enhances with increase of the outer diameters of the
anti-scouring plates. However, the anti-scouring effect of three-level anti-scouring plates is similar to that of the two-
level anti-scouring plates. The third-level anti-scouring plate has little effect on the experiment results. Therefore,
under the conditions of different discharges, the optimal structure of the ring-wing anti-scouring plates will be two
slices of the anti-scouring plates. The outer diameter of the anti-scouring plates is 180 mm, and the spacing between

the anti-scouring plates is 15 mm.

Key words: bridge piers; local scour; different discharge; anti-scouring indexes; principal component analysis;

multi-level anti-scouring structure



