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Research on spatial interpolation of pile defects based on improved
Kriging method
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Abstract: When applying the Kriging interpolation method to spatially interpolate foundation pile defects, the traditional
near-point search model is unsuitable, leading to inaccuracies in the variation function fitting and causing substantial errors
in the prediction of foundation pile cross-section wave velocity. A regional search Kriging interpolation method is proposed
in this work for the spatial interpolation of foundation pile defects. The method involves dividing the triangle search area
for the cross-section of the foundation pile, improving the search mode of adjacent points, and simplifying the process of
fitting the variogram. These improvements enhance the prediction accuracy of the Kriging interpolation method. We
conducted numerical simulations comparing our improved Kriging method with different search patterns and the
interpolation results obtained from other spatial interpolation methods, including ordinary Kriging, inverse distance
weighted interpolation, and thin plate spline interpolation methods. The results demonstrate that our method significantly
increases the prediction accuracy of the wave velocity of defect area by more than 20%. Additionally, our method accurately
identifies the location and size of defects while better characterizing defects located near the acoustic tube.
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Fig. 1 Distribution of tomographic imaging data in pile

section

B 109 1 AR 1 4 AR I ) S A AT
BRI L AR FEE T3 7 (1 350 T B A 10%10 (1
WS I HEAT R AT AR DR A AP A i v FE Al LA
4 FRAEME TN 1010 WA, FRB B RS H
AT IO B 51 0 A HORRE— B (A IGE
SHEIFIE L JZ AT AR T ST 2 6 ANTER T A T
iR IR, AR AR SRR A 2k
JTIAEAR TR “X 7 R G) A, it EEEAT 00 2 1] 4 fEL
(IR SR P 0T T R AR T AR IR Pt FEAS
AR T oA, WHAY ], JF M
A X IS BRBE AR AE HEAE R TP BN AE, T2
HHY LA A AR D ] PO LR, St S B2k
FERAR I K B0 9T 2 F O IR H X3, A 5 AT g
FAAE BAT R SR PR IR 5 [X 3. SR Al i
AR MR SR B A R AT A 1 4 [R) 45 4
25 50 B <A A V2 A0k A 207 SRR E S N T
PRI, PRIl 3 250 1 el e R U5 22 R B A A S



378 Ho S

g 2023 9 H

PRCX T RE IR K

v LG VAR ARIL A R A M, —&
I A R MR, AR IO B AT T AR 0 Rl
M n AFEAR S ZREEEREE, RIFLDE
BRI R d AAPTAREAR . th T A0SR
(B AR T AR AR AR R A ) AR A, 4%
e R RN, SR IRRE R TR
TS R S, IO AR N A2
7S s AR FR AL T A 4 R BB A 3 8] 3 A (AT R
ANFEAS o TS P T 15 2R B A, R B R
PR E  AE PRS CI G, B 2 PR AL B
T SR ] S R OR R R ) S S 22 R i
3 e w LR HY S A3 H T RO R 25 B2 AN

S A5l [ A R AT A B 57 ki B b ML 3 S
FH IR 23] 20 7 A PR SR S R R Y, B Y 7 22 bR
12x10%( 15x10*
10104
o 8x104 ~ 10x10*
S ex108 =
& g {
= 4x104 = 5x104 ‘ |
+
2x104
IS5
0 2 3 4 L T T SR
h h
(a) A5 (b) B &
12104 - 10x10%
10><104 8><104
—~  8x10* o
% % 6x10
E 6x10¢ N
= a0t | = Ao .
2x10¢ a0 ‘
— | e >
0 2 4 6 R I
h h
(e) E 5 () F &

MG =+ WA, B2 ARCRRERZE, MR
R R S EINFEIE 0, TG IR LB m AR 7
PREL, AT B 28 A TN 45 2R Y BLBOR iR 2

7] P R g
SRR A T T

] TR HEAT A AR E
RN R G

[ A BT R 2

E2 SREEAEXBERARSH

Fig. 2 Distribution of key unknown points around defects
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Fig. 3 Discrete semi-variance functions constructed at key unknown points around defects
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Fig. 4 Improved Kriging interpolation method for near-point
search
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Fig. 7 Defect recognition results under different search modes
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