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Study on tomography technology for reinforced concrete piles
based on three-dimensional path tracking

Ye Qiyang' Wu Juntao' Yi Enze' Wang Kuihua' Zhang Zhiging® Tang Lujun’

Abstract: An optimization algorithm for ultrasonic tomography of foundation pile based on
three-dimensional space path tracking is addressed in this paper. This algorithm can
overcome the limitations of 3D tomography technology and traditional sonic logging
techniques for piles testing and the shortcomings. By optimizing the distribution of spatial
field source points, the Dijkstra algorithm is used to accurately track the elastic wave
propagation path in three-dimensional space. And combined with the improved SIRT
algorithm, the visualization of the internal structure of concrete foundation piles and the
rapid location and quantitative assessment of potential defects are achieved. Subsequently,
numerical simulation verification was carried out through the finite element analysis software
ABAQUS. The impact of key technical parameters including transducer arrangement density ,
field source point encryption coefficient and defect characteristics on the three-dimensional
tomography results was analyzed. Finally, the proposed optimization algorithm was applied to
a bridge pile foundation on the Qiantang River in Hangzhou City, Zhejiang Province. The

results demonstrate that the technology can accurately locate concrete defects and provide
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references for defect types and severity, offering theoretical and technical support for

innovations in sonic logging methods for piles testing.

Keywords: pile foundation detection; reinforced concrete piles; tomography; three-

dimensional path tracking; ultrasonic transmission

E-mail: qiyangy0926@ 163. com

0 35

il 3

R DA SR ) 45 H 1) o B 4 IR 4y, L
X TR TRNZ S5 REERA e
W2 AE B I B A I B AR e, AR AR R iR
TR P SR AR R T S g vk
G2 7z N, E eI — 2 A 15
ARJBR B, AR Sz i vk 2 B S A T
AR Sl i o A W S SE 0k, R T RE R AT, M
LIRS 8 2 52 A PR 958 11 e s O A Ll o R
BOOTE R TR A I T By, MR A B,
AT RE 22 X Bk i 0T i 4 05 P D ik
KB ANy — Fp AR B IRV AG I T B, REAE 18 i
PR BE e F B A2 R 1 Dk S R A S PAY S ) i
THOL, AERE R I2A6 I B A LT X 2% 75 04 [ 1) i
AT, BT 4 A, SR PR R
[ o 8 552 B A 4 B A AN AT, LG SRR A P 40 e o ke =
HITES R,

AR, BEITEILR Y SES RN E
Kb, #7 PR R AR L e, %R AE
TGP I 125 S A A B AR At L, 3 3 ek
BREAS R F T AT EALIE s 5k, AR AN [R] 46t
RE e 1) A 7 DA I R A A o PN TR ) 7 2 S O A
TSI B X 5 Ak P ¥4 448 A R0 T8k 7 85 s 1140 T LR 7S
CHFZ¥HERERX -SEIFE T, kA&
AL X R AL BT SR 7R I CT R I HEAT T R S B
FE; gk AT B R K A G 2R E B T s A
THGHE; EZEAR SR B BT A R T BOR B
T RRZE R, B T — e =R B Y
RIEEA 5 EFTAE EXF FEAE P I S A RPALE
P T HE TR AU B RO SO R, IR R T4k
AP P EHT R B AR AT TR Tl T
PESE AR AR, R HEAE Bk 5 1) 2 8] 96 8 )t 47
THESE, SR, BEA BTSSR 258 T 4 uloF
JENTRUREOR L, I AT P IR BE + I/ 18
JEAE BAE BT WA ST 121 SOAR] A 3 5
P T 42 7 04 A AN DU A 5 TRD B ok

M EHE - BT @R ERFERARELERENRERAAR

REZ5 I 75 e = 4 = a) b i) B2 R AL i A, T
BRA 12 BT AR B AL PR T AR PRI

BT, AR SO ) — ol T 5 i = 4 s )
AR R P PR AT RO, IR TR BE 75
HORAERMCT A MY AL, Al IE T BEL A A [ KL
R r 75 A TR B - B AE (AR IR 1), B A
mRM, E TR, e, A RO
Prix i ABAQUS X e s K 5T . 3SR 75 i 7 5 E
FTRAERIN ) LB E T £ O A Sk i T A7
0l ) B AR ROR B O B R S B AT T, B
Ja , BERBORN T SR TRER B, WEFEZIZE TR
BREARAE B T O A& BRSO . A SCIT R
Y T7 T BB DR I80IE Bl I 25 [ AL Rl A, JF
SBR[ 9 SR A 0 A S i
T, AR TR S R AT AR B Y B — 25 4
IR

S
G .
FE4
I
FEWE2  EWE3 \@%z /
AN GIHTI
(@) 31% (b) 4i

1 EHERNEH
Fig. 1 Number of acoustic detection tubes arranged

inside the foundation pile
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Fig.2 Schematic diagram of field source point distribution

based on transducer layout in three-dimensional space
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Fig. 4 Three-dimensional space path tracking

tomography calculation flow chart
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Fig. 5 Ultrasonic testing of foundation piles
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