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Numerical Simulation Analysis of Pile Foundation Integrity
Detection by Parallel Seismic Method
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Abstract: In order to evaluate the applicability of the parallel seismic method in the detection of the length and
integrity of existing pile foundation, the paper conducts dynamic analysis of the free pile foundation and the pile
foundation with cap by numerical analysis method, and studies the influence of pile defects, pile-hole spacing and
pile cap structure on the test results of the parallel seismic method. The results show that when the parallel seismic
method is used to detect the length of existing pile foundation, the pile-hole test spacing should be less than 1 m;
for the case of local defects in the pile body, when the test hole is close to the defect side, the slope of the deep
straight line at the first wave changes obviously; for the existing pile foundation connected with the pile cap, the
smaller the test distance between the pile and the test hole, the more obvious the abnormal characteristics of the
waveform of broken pile and mud inclusion defects in the shallow part of the pile, but the parallel seismic method
is difficult to identify whether there are defects at the pile-cap joint.
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Table 1 Physical parameters of layered soil

CREE R O gy R
(kg-m™) (km-™")
+j21 10 1800 0.48 15
+JZ22 15 1850 0.40 1.8
+)23 25 1900 0.35 2.0
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Fig.1 Numerical calculation diagram of independent single pile
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Fig.2 Numerical calculation diagram of pile foundation with cap
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Table 2 Simulation conditions of independent pile foundation integrity test

P BILRE TR T B R B
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1 30 1.0 — — — — 0.3/1.0/2.0
2-a 3~4
2-h 30 I LR 15~16 35 2000 0.3/1.0/2.0
(AP ) ' o
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‘ 5 ERESH -
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Table 3 Simulation conditions of integrity test of pile foundation with cap
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2-A
Je e "
2-B 285 R 15~16 1.8 1800 0.0/0.3/0.7 BAESHL
. (13 %) P =3.8 ks
3-A B =2350 kg/m’
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3-B 28.5 1.0 o) 3~4 1.8 1800 0.000.3/0.7 oo )yt sy
3-C FAi=1500 Hz
4-A 28.5 1.0 HREE 1.5~1.7 25 2000 0.0/0.3/0.7
) ) i 5~1. ) .0/0.3/0.
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Fig.3 Simulation results of different defects of pile with 0.3 m

pile-hole spacing

H1 & 3 (a)~(d) B TR AT 41 T,
R\ A3 AN S — b ST A i B 22
SR, MR U A R TS, R R S
W TEMPTEA—BORG . X THEEREE L2 B
ProF Rk L, 1 DR IR I Rl AN HARER
TESRFBEA RO (K (a) ) 5 AR AT |
WA 2 ISR IR, DRk 26 A7 38 B A2 A+ 70 B
F, E WO DL R RN CE BRE )
SR 2L TR AR (B T IR R, LB 3B (0 HE a0 )=
ST, A2 AN RS o S TS SR AT S S N
M, AN AT B I Tk AR IR I TR O AR A 7 Bk
B3 A, AH AT FRB i b BT AR 5 ORI 23 J= £ 5
T ELZRARER, 0 A WA 2 S m] A A B n] BEAT
TEGREE (B (b) P (o)) 5 A S JEG FS 00 XoF A - 4 5
TH 25 A5 P MR B A WA T, ik AR 0 5
HAAZEARTR, ARAMEE i RS 2 I ) 1 2% 2 kB
(E(d)) .

PRI, R AR B5E b 8 SRR e B X 7 )
eI ARIE 5 IE W BEBE A K, (EAEE Je e (4
) WTREST SR ) D S A S A A
XU, Hoaf RIS PR nT BRI

AL

R A A — L B X B4 L ot R 90 3 4 R A
SR, FEREALIEEE 23500 0.3 m, 1.0 m, 2.0 m AT
S PRUETH S . P4 BRI SR, AN TR Ak
FLERES 1 55 FLILMNRAE S 5 P 5 D ik DI 8 Wk
I, AN [ BEAL I 2 1) 25 FL I DU s 2R

TERELY SE AR BT T, HE SR EE AP TE B AT
SER R IERT, E PR IR W] | A BRI
SUCAR W5, B AE-FLIAI LS 0.3 m ok LA
XESRBEAEATHFA ;X FHER e . Witk eshbe, K
BRBE AT 2E AR, B HRER AR ]
DLW 9784, I EL AR BRI A P HAT R Y
i S L N o R R S (R A7 VA= W 1B
BT, AL ) B AR 1 m S R U S AR AR AR AN
PR, CREIE i S b 4 [R]AH Ala] W AR Ak R B
FrERBEFN o AT BIAC T HOAE B 58 BN ACR
AU~ FL IR A T 0.5 m.

] 6 g ¢ BN AN [AIAE AL A BR 26 4F T 25 ALk
IR EE 2R o R HAE R TS [ SR A% 1
T, JCuR B AR P RO R LA S H B
A S A T B B LR I 2k B o - AL
KR, HBFRIEE WM Z 2V B i i,

2.2 th-FLIEJBERO S



128 € oM E 0k

JE& LA b A B S AR LA A A 1 B3k 1 ] 22 5
Wi /N, RECN R BERLA AR R N,
M2 P Bl R AR ok . A -FLEEAE 1.0 m D) 1
B, AR ) ) T R E A A I PR, A DU
PE R R ZE L S B S /)s , DU0KS B ks A T
MEAk . ME—FLEEBS/NT 1.0 m i, 52 5 4% B4 )
RER AT 2 TRERS B 2ok, A —FLEE R 1.0 m B (b)FE-FLEE 1.0 m
K SRS AT R B 1E B n] A5 2 5 S bR — 5 B """”'[l”“'"“"”
N

4R

()BE-FLEE 2.0 m
E 5 HRYR g 27~28 m (W AR ke e 3 2%

Fig.5 Simulation results of broken pile defects with
buried depth of 27-28 m
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Fig.4 Simulation results of mud inclusion defects with

buried depth of 27-28 m
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Fig.6 Simulation results of complete pile foundation with

parallel seismic method
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Fig.7 Simulation results of broken pile defects with
buried depth of 3-4 m
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