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Fig. 1 A single pile
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Fig.2 A single pile model and shape of pile

cutting damage
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Tab. 1 Pile stresses on the uncut sides
N1/ MPa
i) c-c' 0, VR A2 BE A SIS FE 25/ m b-b" M A AR P IS B 25 /m
0 5 10 15 19 20 5 10 15 19 20
iRl NER i 0 0 0 0 0 0 0.520  0.227 0 -0.227 -0.410  -0.520
SEUFEAE 0 0 0 0 0 0 0.520  0.227 0 -0.227 -0.409  -0.520

KAWEgE  0.712  0.712  0.712  0.712  0.712  0.712
SEHIERWE 0712 0.712  0.712  0.712  0.712  0.712
K #E  -0.712 -0.712  -0.712 -0.712 -0.712 -0.712
SEMFRAEME -0.712 -0.712  -0.712 -0.712 -0.712 -0.712

1.132 0.918 0.715 0.512 0.348 0. 308
1.132 0.918 0.715 0.512 0. 349 0.308
-0.323 -0.521 -0.720 -0.924 -1.084 -1.129
-0.323 -0.521 -0.720 -0.924 -1.085 -1.129
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Tab.2 Pile stresses on the cut sides

N #1/MPa
i a-a' M, TATE 2R BE ME I BE B/ m d-d" ), TR A2 B ME SIS 25/ m

0 17 18.5 19 19.5 20 0 17 18.5 19 19.5 20

KW EM  -0.520  0.318  0.387 1.240  0.429  0.520 0 0 le=5 1.lle-4  le-5 0

SEWFEME -0.520  0.318  0.386  0.409  0.428  0.520 0 0 0 0 0 0
K EAHE - 0.260 1.003 1.061 3.830 1111 1.260  0.712  0.712  0.713 1.477  0.713 0.712
SERFIERWE - 0.260 1.003 1. 060 1.072 1.110 1.260  0.712  0.712  0.712  0.712  0.712 0.712
Kl #hE -1.223  -0.435 -0.375 0.049 -0.327 -0.313 -0.712 -0.712 -0.711 0.520 -0.711 -0.712
SERFRORME -1.223  -0.435 -0.370 -0.356 -0.330 -0.313 -0.712 -0.712 -0.712 -0.716 -0.712 -0.712
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T35 BRRBERIXS RN, SRR 113.76% . DBEEY d-d" I SURMIER T3 73 B AR BE ™ B, e R 172. 63% 5 1E R
BEZT IR FEAO /N, B AR 107. 44% 5 B d-d BRI T 3AR 1N @A RV AR AE R 19 m
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Tab.3 Pile stresses on a-a’ side and d-d’ side

FEAEI FIHE T/ MPa FhEJS/MPa A5/ %
HiE/m HAE TEARMIE S AE HE IERHIE JARHIE HAE IERWE  SURME
a-a'fll 0. 400 1. 066 -0.367 0. 394 1. 060 -0.360 1.50 0. 56 1.91

158 d-d'fl 0 0.710 -0.713 -1.98e—4 0.703 -0.700 / 0. 99 1.50
a-a'fll 0. 404 1.070 -0. 361 0.373 1.007 -0.335 7.67 5.88 7.20

189 d-d'f] 0 0.711 -0.714 -1.92¢-4 0. 652 -0. 666 / 8.30 6.72
a-a'fil 0. 409 1.072 -0.356 1. 240 3.830 0. 049 203. 18 257.27 113.76

-0 d-d't 0 0.712 -0.716 1. 11le-4 1.477 0. 520 / 107. 44 172. 63
a-a'fll 0.413 1.705 -0.351 0.279 0.798 -0.313 32.44 53.20 10. 83

e d-d'fl 0 0.712 -0.717 -1.7le-4 0. 596 -0. 585 / 16.29 18. 41
- a-a'fll 0.417 1.079 -0.345 0. 406 1.052 -0.337 2.63 2.50 2.32
d-d'f 0 0.713 -0.718 -2.02e-4 0. 689 -0. 693 / 3.37 3.48

0.3 a-a'fll 0.421 1.082 -0.339 0.419 1.078 -0. 340 0.47 0.37 0.29
d-d'M 0 0.713 -0.719 -2.07e-4 0.710 -0.712 / 0.42 0.97
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Fig. 3 Pile stresses near the pile cutting damage
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Tab. 4 Stress concentration factors on the cut side

a-a' ] d-d'lj
HE
o,/MPa O/ MPa K o, /MPa O/ MPa K
EHE 0. 409 1. 240 3.03 0 1. 1le-4 /
IERME 1.072 3. 830 3.57 0.712 1.477 2.07
JLARHIE -0.356 0. 049 1. 14 -0.716 0.520 1.73
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Tab.5 Change in maximum tensile stress after cutting pile
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Effects of pile inclination on pile cutting damage by
low strain reflected wave method

LI Yu', CHEN Can-ming’, HUANG Wei-lan’, WANG Xi-peng'
(1. College of Harbour, Coastal and Offshore Engineering, Hohai University , Nanjing 210098, China; 2. Nanjing
Hydraulic Research Institute, Nanjing 210029, China)

Abstract; When applying a low strain reflected wave method to the high-pile wharf in service life, two platforms
are cut in the pile in order to set up the sensor and excitation, thus a certain damage to the pile can be created.
Based on a finite element software ANSYS, this paper compares the stress change of piles with different inclination
when piles are in good conditions and detecting conditions. It also makes analyses of the degree of stress
concentration in the cut side. Analysis results show that the pile cutting damage can lead to the stress concentration
at the cutoff, and the impact range of cutting is mainly close to the cutting of 1.0 m. The most disadvantaged
section of the pile moves from the connection of the pile with the beam at the top of the pile to the cut platform. The
stress concentration is related to the pile inclination. The highest stress concentration occurs in the battered pile,
then the vertical pile, and finally the backslash pile. Therefore in the case of the high-pile wharf where the impact
force given by ships is taken as a control load, the proportion of backslash piles to be detected can be increased
under the conditions of the low strain detection. The range of 1.0 m to the cutting damage should be repaired in
order to ensure the horizotal bearing capacity of the piles foundation. The research results can be taken as a

reference for detection of the piles in high-pile wharfs.

Key words: high-pile wharf; low strain reflected wave method; cutting pile damage; stress concentration;

inclination; ANSYS software



