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Calculation of local scour depth of steel pipe pile for sea-crossing

bridge based on energy balance theory

GUO Jian', WANG Tao', WANG Jinquan®, WU Jiyi'

(1. College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310032, China; 2. Ningbo Hangzhou
Bay Bridge Development Co., Ltd., Ningbo 315000, China)

Abstract; Based on the existing research results at home and abroad, the structure of the flow field around the pile and the distribution
of local scour holes are analyzed. Through three-dimensional numerical simulation, the conclusion that the maximum point of local scour
appears in front of the pile is verified, and the slope of scour hole is approximately equal to the angle of repose of sediment under water.
The main factors influencing the local scour depth of steel pipe piles for sea-crossing bridges are selected from the local scour depth
calculation formulas in the domestic and overseas codes. Different from the main structure of most existing formulas, the formula in this
paper is a cubic equation of one variable for local scour depth. The influence of sediment on scouring is considered through the angle of
repose of underwater sediment, and the influence of the change of depth and scope of scour pit on scouring is also considered. By using
the least square method, the parameters of the formula are determined by fitting the experimental and on-site test data of three
sea-crossing bridges in the area around Hangzhou Bay, and are compared with the formulas in codes. The results show that the formula
has high accuracy, which can provide a reference for practical engineering.
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Tab. 3 Error analysis of local scour depth formula ( group 1)
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Tab. 4 Error analysis of local scour depth formula ( group 2)
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Pl 3 68 3.03 0.16 19 21 27 20.71  28.57 -1.38
T 38 43 2.20 463  0.049  18.55 9.5 9.62 9.62 1.26 1.26
BN 5 5 2821 298  0.049 243 1536 17.65 17.51 1491 14.00
B AR e AL 1025 242 0.049 214 93 1086 1051 1677  13.01
rAE AL 24.80 2.39 0.049 243 11.1 1473 13.93 3270 25.50
el EH SN 2450 380  0.008  27.0 13.8 14.81  18.51 7.32 34.13
SN i 55 1.7 0.2 2342 981 2257 11.67 130.07  18.96
FEH 55 1.82 02 4492 104 2671 1523 156.83  46.44

5 45 i

S54SR 7 TR S 38 b AT LR, DA Ay [ T S B 2 A s 1 2 B T s 2 A i oo B 370 ¢ e
(B2 N, IEFF Flow-3d #HES7. = 4E BB R IEE 1 o il o A (LS BRAE A A, L by B 3 D 45 T
PeVH K AR IR A (30°) 45 L

T UL as 5 et — 5 A BB M BT T, 2% BESAT vl 5T o e Y045z o A vh A i T Al 2
STT MR AT BT A R0 v P B VAT S A A S e ) R 8 O A X 2 AR B PR N ¥ DX s B T K
BifY 55 A0 B0 K I W BHE 400 5 A5 21 5 53 1 T8 45 A 46 9538 RATF BN VS 500 RO I R i Vg KR B
TLRAAEN Y 36 41 [ N AMRAE: S S0 E s , R Je VR AR 5 A 2 S e i A AR Ve YR AR YE L 0.255 ~
0.7 mm K 0.008~0.2 mm A7 IR 51 R OS5 65-1 1B1E 65-2 B IE R HEC-18 75 B 2 A %
FEAYHT . SS9 %A A X 15 25 75 I 4 - 28% ~ +34% LA N, 3¢ 65-1 1 1E 2, 65-2 & 1F 20K B A W i 42
1, XA TF KR TR Ve U RLAR /NI R RIS 1) 5 T A S A 5 A SR e o 2 T 0 Je R 3 5 e 140 358 FHE | BB
PN BFREARN AR —ES %,
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