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Response for X-section Cast-in-place Concrete
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Abstract: A three dimensional finite model of an X-section cast-in-place concrete pile-soil system is
established to simulate wave propagation in a low strain integrity X-section cast-in-place concrete
pile (XCC pile).Velocity responses in the time domain at the top of the intact and defective piles
are obtained.The velocity response characteristics of the intact pile are analyzed in addition to the
velocity response curves of the defective piles.The results reveal that the velocity response at the
top of the XCC pile during low strain integrity testing shows serious 3D effects, resulting in the
peak value of the incident wave close to the pile center being largest,and the arrival time of the
peak value of the incident wave close to the pile center being earliest. The farther a point is from
the pile center,the more hysteretic is the peak of the arriving incident wave.The peak value of the
incident waves first increases and then reduces from the pile center to the pile boundary.The inci-

dent and reflected waves at different points along the ring direction at the top of the intact pile are
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very similar,but the disturbing waves of different points are not the same.The arrival time of the

incident waves in the pile with variable modulus are the same as those in the intact pile, but the

arrival time of the peak of the reflection wave at the bottom of the pile with variable modulus is

later than that in the intact pile,and the peak value is smaller. The first defective reflected waves

at different points along ring direction at the top of the defective XCC pile shows little differ-

ences, but the second one shows larger differences.

Key words: X-section cast-in-place concrete pile; pile defects; low strain detection; finite element

method; three-dimensional effect
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Fig.1 Cross section of the XCC section pile

S sl G IS 0 I RN T3 B S S [l A AR
T3 0 7 45 2R 57 AR 5 ) b R DX A A
R MESE I AR X JEAE G 5 m, BEIE )2 5 m,
B DR 3 A7 I S8l PN 3 0 v R A R B AR B
B A 2R I \ZE A 2 ot TR 2T,
A R ITAR BE /N T IR 7 o RIS R R g 1/10
~ 1/ RS R A E LI IE 2. E A T B
b R DX /IN A /N B T A B X TS A5 R B ™ AR

B
=,

B2 #H-EIHRZELXNS>TER
Fig.2 Mesh of the pile-soil system
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Fig.3 Sketch of the exciting force
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Fig.4 Position of the measurement points

0.6
—A r=1/18R
0.4 B r=1/6R
C r=1/3R
——D r=2/3R
3 0.2 E =R
L 0.0
£ \
02 LT 4135
il
i -0. 4 \ \
NI 35 J i

0 2 4 6
I 18] /ms
B 5 METRE R A e & R0k B R IR e A

Fig.5 Velocity responses in the time domain at different
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points along the bulge direction at the top of pile
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Fig.11 Position of measurement points and the defect
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