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Quantitative analysis of defects to piles in foundation
with low strain dynamic test
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Abstract: The software is developed for the vibration response to exciting force on defective piles in homogeneous soil. Using this software, the re-
lationship between degree of defect and ratio of amplitude was studied, in which the influence of the characteristics of the soil around piles is taken
into account. Finally, model pile test was done to verify the accuracy of quantitative analysis theory.
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Fig. 1  Velocity response curve of defective pile
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Table 1 The value of @ and b of a necking pile locates in clay
J.=0.44 J.= 0.5 J.=0.6 J.=0.7
h/m
a b a b a b a b
4 0.5716 - 0.9015 0.5723 - 0.9088 0. 5766 - 0. 8992 0.5918 - 0.9148
8 0. 6343 - 0.9320 0. 6352 - 0.9210 0. 6474 - 0. 9066 0. 6780 - 0.9319
12 0. 6455 - 0.8994 0. 6632 - 0.9034 0. 7081 - 0.9242 0. 7350 - 0.9346
16 0. 6869 - 0.9230 0.7164 - 0.9238 0. 7707 - 0.9546 0. 7736 - 0.9267
20 0. 7462 - 0.9115 0. 7825 - 0.9079 0. 8115 - 0. 8946 0.8713 - 0.9041
24 0. 7854 - 0.9625 0.8125 - 0.9523 0. 8705 - 0.9496 0. 9546 - 0.9612
28 0. 8722 - 0.9370 0. 9091 — 0.9330 0.9914 — 0.9463 1. 0577 — 0.9158
h/m J.=0.8 /.= 0.9 J.=1 J.=1.1
a b a b a b a b
4 0. 5983 - 0.9178 0. 5994 - 0. 9066 0. 6039 - 0.9077 0. 6200 - 0.9237
8 0. 6861 - 0.9178 0.7043 - 0.9283 0. 7253 - 0.9433 0. 7296 - 0.9178
12 0. 7338 - 0.8935 0. 7956 - 0.9438 0. 8307 - 0.9564 0. 8311 - 0.9292
16 0. 7981 - 0.9089 0. 8459 - 0.9158 0. 8919 - 0.9364 0. 9366 - 0.9247
20 0. 9295 - 0.9191 1. 0086 - 0.9376 0. 9792 - 0. 8670 1. 1286 - 0.9266
24 1. 0290 - 0.9674 1. 1033 - 0.9642 1.2236 - 0.9938 1.3529 - 1.0010
28 1.2337 - 0.9779 1. 4030 - 0.9922 1. 3131 - 0.9039 1. 5357 - 0.9328
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Fitting of @ —h curves with different damping coefficients
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%2 AEMEMEPAERRE# L. S, S THERE
Table 2 The value of §, & and &

A & & & H126 Z 5
0.44 0. 0002 0. 0046 0. 5620 0.9925
0. 50 0. 0002 0. 0084 0. 5445 0. 9943
0. 60 0. 0001 0.0113 0. 5401 0.9929
0.70 0. 0002 0. 0107 0. 5584 0. 9965
0.80 0. 0007 0.0016 0. 5998 0. 9955
0.90 0. 0009 0. 0016 0. 6078 0. 9896
1.00 0. 0004 0.0152 0. 5547 0. 9900
1. 10 0. 0009 0. 0109 0. 5709 0. 9985

Prés R S 4G SL AR [/ —BEMIFHLE K 7 F, &
o HEREEHAIE b BIRFRAEARLNE R, LR A SR AL
B h R, R o BARZIERIC, FE[F IR, R
a BEAEON - BHJE PR3 (0 38 KT8 0K 2R % b B sk B A7



50 Fea o

T B %

2003 4

BAEAK, B I AT DAY R A AS s R 3. LR
HUE PR T A X ELms . [ B, 2811 554 AS [ L JE 1R
T FH a —h KEWERN

a= TWh'+ Toh+ T, (7)
AN, e, Ny NREL.

BEAE, FRATE XS AEM] - Rk + W & AE R, AEAF
TEF 30 im0 50 B, BUS T 2R R,
PR TR e, X R A .

3 RBMERIE AT

SR SERE SATEY BN AR SN S BRI AT T
WRIGIIHT, J T 43 WA B2 (1 1k RSk Sl 43 e 2
PRI A SR FH 5 A BELJE R B [5) 10 338 B A S 0 ol i3k A7
KRE, SRJE X0 45 B3 AT X bl . 3 HL 4 Y 4 A AR
P F IR0 45 2R .

Y 3R PSR AR A T HE(0. 4 m x 0. 4 m) , HF 5 iR
BEEFRS A C40, BEK: 9.2 m, 4 AT B AE6. 2 mAik, 4
B FE A 0.5 m. AHRFRZE AL 0. 1 m .

Pl 8 e 25 e A5 AL A IR BELJ2 3 i £ I 3% 1)
SRR, P8 Fh NSRRI 6 IS FR IR 20 0. 24 ms, HE
JE S5 S 0t ke 06 of N7 I 221 0 4. 41 s, B5R B8 S5 SF 30k D 0
IR Z2 3. 03 ms, TR 4412 /s, THELAS B ) R
M BN 6.16 m . GEBUFEFE i T B 8 Hh NSk
||‘E A 1= 72 mv, ﬁ%‘f&&mﬁ A2= 15 mv, LEUF%I:E A 1/A2=
4.8 . PIRIUE 7300, Ay BYBUE BT S, A, A
S5 M 2R TS SOk S, (RIS M B 1 S h 28 i ah
RN, 4G R S 5 75 S5 20 [ A 28 s s AH 28
S, SHEEST (10 20505 SR e I DT S8 0 AT e B 7
B ARYE IS 57 BB I AR A S HEAS B B - BHLJE A
T J.= 0.5, MRHEHEFE 1N B LI o B 45 SR K% 37
SEBRIE B, TR NHHI b= — 0.9183, o FIARYE B IA AL E
h= 6.16 m M A3 K ZH0HH KT a= 0.6038 . MIfi
BRFEFLE 6= 0.6038(A,/4,) *"= 0.1430.

8  E TUGR PR AU AE ST R 0 Y

Fig. 8 Velocity response curve of model pile with necking
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