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Research on active vibration isolation of concrete piles in foundation
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Abstract; In order to explore the influence of the parameter changes of piles on the near-field active vibration
isolation after the concrete row piles were installed in the foundation, a three-dimensional finite element model
consistent with the test site was established in the finite element software, and the finite element model was verified
by calculation and analysis. The calculation results were verified and full-size finite element model was established
with reference to the TB 10621—2014 Code for design of high-speed railway, and the specific influence of the
parameter changes of row piles on the vibration isolation effect under the action of the train load was analyzed. The
analysis results show that the effect of the pile length parameter on the vibration isolation effect is obvious. As the
parameter increases, the vibration isolation effect is more ideal. When the pile length parameter is 10.5, the ratio
will continue to increase, and the vibration isolation effect will not improve significantly. The larger the parameter
is, the less ideal the vibration isolation effect is, and the smaller pile spacing can achieve the ideal vibration
isolation effect. The burial depth parameter has a significant impact on the vibration isolation effect, the larger the
parameter, the less ideal the vibration isolation effect. When the parameter is 3.5, the vibration isolation effect will
be unsatisfactory, and a shallower burial depth can obtain a better vibration isolation effect.
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Table 1 Model material parameters

HAY W/ (kg/m®) PR B/ (%107 Pa) H{EE A
ERZS 1900 2.00 0.3
HE 2200 2.00 0.2

14 REEBFRITERITLE

B £ oA 10 Hz AR B 45 R 54 BR oo 1545 5 r
R AAERY T EE L, W& 3 iR, AT AL #E 0.4 m
b A BRITFH IS T AR A (53 B/, SR 5 B 5 4R R
PR S A3 N A BR TS TS A (E#AERS K. 760.8 m
b A BRICHR IS FIr i A (E A B, 56 i i A (55
FARITAHENWN A, —FEEET 1, BN 1, 0]
W, ZF S AR — B0 R s A —E
T ARITCH S A, H - FHWEEIFAKR, g R
KT 10% , 12 22 7] LI4EZ . I n] 15, G FROCR ALY
TR B Be S i 1 52 1Y B P 80 R A8 A B, A FR JT
COMSOL A AR BIUESE

- - A--
—o— Aot

0.2 013 0.I4 015 016 017 OI.S 09
1 2 /m
3 R3TLbhgk

Fig.3 Comparison curves of results
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Table 2 Setting of material damping

R B R R JFE e 25 o« NI R 745 B
bt + 0.406 0.072
TR+ HEME 0.112 0.020

®3 MRHHESH

Table 3  Material calculation parameters

FR W/ (kg/m®) A G/ Pa AR
BIRFRE 2000 1.8x10% 0.250
FEIRIE R 1950 1.1x10% 0.250

PEFEPRIR)Z T &8 44 1800 2.0x107 0.350
BB 2500 3.5%10'° 0.167

GIE 7800 2.0x10" 0.300

JIGJBE (3R)Z) 2500 2.7x10'° 0.167
i3 1950 6.0x107 0.250

BE 2200 2.2x10'° 0.200
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Fig.6  Schematic diagram of row pile layout
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Table 4  Pile length parameters

T4 S D H L
KR — — — —
T 1 1.7 2.1 0.70 3.5
T2 1.7 2.1 0.70 7.0
T4 3 1.7 2.1 0.70 10.5
T 4 1.7 2.1 0.70 13.9
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Fig.7 Comparison curves of acceleration results
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Fig.8 Influence of pile length on vibration isolation effect
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Table 5 Pile spacing parameters m
T HEH B IS I HE I
RS — — — —
TH 5 1.7 7.0 0.7 1.4
T 6 1.7 7.0 0.7 2.1
T 7 1.7 7.0 0.7 2.8
T8 1.7 7.0 0.7 3.5
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Fig.9 Influence of pile spacing on vibration isolation effect
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Fig. 10 Influence of buried depth on vibration isolation effect
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