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Application of Acoustic Transmission Method in Foundation
Pile Detection in Airport Renovation and Expansion Project
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Abstract: In response to the problems of inaccurate defect positioning, low accuracy of detection results, and
easy deviation in grading evaluation in traditional foundation pile detection methods, taking the Changsha Airport
renovation and expansion project as an example, this paper analyzes the application of acoustic transmission
method in foundation pile detection. By combining preliminary detection with the cross-hole acoustic transmission
method, the range of foundation pile defects was accurately detected, and detailed information of defects was
obtained by utilizing the characteristics of acoustic wave propagation and parameter changes. The PSD slope method
was used to quantify abnormal data and improve positioning accuracy. According to acoustic parameter analysis,
the integrity of foundation piles was classified and evaluated to guide the construction work and improve engineering
quality. The experimental results show that the acoustic transmission method can intuitively determine whether
there are defects in the foundation pile and locate the defects. The detection results are intuitive, accurate, and
efficient, which improves operation efficiency. The grading evaluation of the foundation pile quality fully meets the

requirements of engineering specifications and has a high reference value.
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Fig.1 Schematic diagram of horizontal measurement, oblique measurement, and sector measurement methods
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Table 1 Classification of foundation pile integrity assessment
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Fig.2  Overall rendering of Changsha Airport renovation and expansion project
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Fig.4  On-site detection of foundation piles using acoustic

transmission method
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Fig.5 Comparison of ultrasonic waveforms between normal and defective parts of pile body
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Table 2 Statistics of ultimate bearing capacity of each pile

Gt LRV 7R AR T AR i AR AR /m W R AR 2RI /KN B G
10 —% 0.375 0.82 346 i
11 —2% 0.375 0.82 298 G
12 —2% 0.375 0.82 323 G
13 —% 0.375 0.82 350 G
14 —% 0.375 0.82 264 xia
15 —2% 0.375 0.82 258 Bk
16 LIS 0.375 0.82 186 NG
17 e 0.375 0.82 225 ey
18 —2 0.375 0.82 312 i

M2l LU, Zad A is Skl )
AR B 16 5 FEAE A8 i 0 Hh A A% R R 287 1Y
186 kN, LA T RO HE AN T A T 2K . MHA
R 5 M B 7 AN, O BROR D B T st
{6, R RAFRREMERE. X —4R e T
o 75 S VR A AT A T % R A R R AT AR
ARIT AR R AR o KR DN O P A Sk
L84 PSD REAS L REIE XS FEAE N A4 B/ N F A
LERBRIE IR T R RO, DR REAE S
REAFEAIRIRE, R4 IMERR BOITAG 45 2R . JF HoS

W 75 S A T R 57 A B o7 A T
PSD 4 1] L4 L SRS B0 A BB SR 3 e
A I b 6 5 S B R B, R T
RESRE
3 4Ep

ASCHEN IR H TR 24 bR P A B 7L 7
IR EAT IR , (0 PSD 3k S (3L HE 1Y
SRBGERGT, IR TR R R T IR K, 4



184 %

oo

44%

LA LA E58

(1) 75 10 375 S0 1% 38 23 43 BT ok v g &1 2 i i 1) 2
fb, REMEFIRTEEMETREE P R BGE R, M TR
PR R AL T RS . RN, X — Oy iR R AE
fapfl, 1E Rz .

(2) 7 Pl 75 B e 5 & PSD A8F R % RE % X JE A
S 1) A LA Ak 2 A Bl B AT e R L o R
B S 1L i B e i< O N AR N
L0 A VA VR VAN /- = (o S R T
i,

(3 )3 3k 75 Y8 375 S vk A T AT IO 0 0 G VA
SEMERR TR, AR TR TR, AR
Rl st TR Y 22 ] Sk

(1] 300 AR . TR - 8 SO XT AT 75 2 Sk DM i 0 52 il ], H,
A ,2022,46(11) :152-156.

(2] 7552 . 7 I a5 S A A I v & I A 1) R 5 R 35HT). T
i HE,2020,38(05) : 41-44.

(31 #BH, P SCAS B 2 L KOP 3 3 o A AR T A
DRI 52T, MR 25 (8] 5 AR 2=, 2021, 17(01)
107-116.

[4] FF B, R0, At R 55 . R Sk SRR A 0 SR 2T
A SR A N (1], 06 27K %% 1A%, 2021, 29 (10) : 2349
2362.

[S] 56, SHRAME , 25) o0, A5 . 7 I B 0 08 52 R Ak I A,
e R 2B, 1P 3R, 2020,46(15) : 72-74.
(6] e, [UZ2E . 7 I G 7 oLV T o A 0 i £ )3
FHBFFET]. # T4 A ,2020,57(01) : 113-116.
(7] 5 75 W . A7 SR A ) w75 3B 375 S A %) g FH ). TG
5 ,2020,10(07) : 166-167.
BIFERMEH U Tz, E3CE, & R IE SRR I
HPEAG I Y RE AL LIPS SR, 2020,46(03) :69-70.
(91 A , K&, 2 F2T DSP AR BB 52 A s R 2= 8l s
BRI T]. LG L, 2020,37(11) :412-416.
[10] ZE48 . 75 I35 B s S A AR T P 45 b8 10 7 2 W0 58 1o A
(1. P EEA RN ,2020,29(04) : 11-12+18.
(LTS ZE 75 U 35 SR S G DU AR 6 ) S 7 (0], T AR A
WF5t,2021,6(23):20-23.D0I: 10.
(12 Al . e A1 b7 2 325 0 75 0 5 S 11 R e 7 o P Ak ) e
FE1T). IR KFIRMEE ,2021,49(12) - 18-20.
(13] X147 . 75 Uk o S 1 B AR 728 v R ke TR S 4810 0 (0. I
JrE,2022,7(02) :20-24.
[14] TREAR . 7 5 35 3 5 B0 08 0 e S 0 e ) 1z R (7.
BRI 47,2020, 17(13) :22-23+25.
(15] hth . 75 I8k 375 S 0k 205 A Al s b A U T A B S8 2 P 1
N7 FALT). HER 550, 2020(06) :231-232.





