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Research on the Primary Controlling Factors of Vibration of Dynamic Compaction
Wang Pengcheng, Liu Jiankun, Feng Ruiling
(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, P.R.China)

Abstract: The vibration caused by dynamic compaction can seriously affect the buildings and residents nearby,
it is necessary to analyze the main controlling factors to determine the safe construction distance of dynamic
compaction. Based on practical construction, numerical model of dynamic compaction was established, taking
vibration velocity of ground surface as evaluation index, main controlling factors were respectively studied. The results
show that: compared with others factors the soil properties have a greater influence; for different combinations of
hammer weight and dropping distance of same compaction energy, lighter hammer with higher drop distance could
reduce the vibration effect to some extent.
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Table 1 Construction parameters

F2 B SRR R R B R R E

Table 2 Rayleigh wave speed and characteristic value of

subgrade bearing capacity predicted of each measuring point

e B R HHE/ (m - s7) K31/ kPa
1 210.0 270
2 201.0 240
3 2133 270
4 209.4 265
5 201.3 240
6 2145 270
7 230.6 300
8 226.6 290

HY A YR 75 it T 34 ) AT — PR AE AR
B ST A BN S5 it T A A R Sl A R
ERS AT, FEFE S A 5 m 10 m 20 m 30 m,
40 m 60 m bR T A R W
SRR S KU, R S B ST 4E 4 IR B BRI A 56
A

K I3 6 000 kN - m 75 58T Bl 19k 5
BN 3 B o

M S E5 SR AT 0L, B 1.5 em/s AR by 4 44k 5
R B K AE, FE i L X, 754 6 000 kN + m T3¢
T, 4R R 30 m,

#3 BEFADFEHNEATNLERE

Table 3 Measured vibration results of dynamic compaction

BB/ m SRR/ (em - s7') FH/Hz AREIK s
5 5.56 6 2
10 3.85 2
20 2.19 6 2
30 1.34 7 2
40 1.20 7 2
60 0.70 7 2

i = =X 5 ZS
. I e il &G E gy [E1E N
BR EE
/(kN « m) /t /m /m
1 6 000 32 18.75 8x8 13~15
2 3 000 20 15 8x8 8~9

31500 10 15 GEEIESEE 174 3

N T BUESR T RCRAT SR T5 5 B AR TR
AN 2 JIr 7 S R i ) T AR I X5 2R o B A
SAFRI AR AT WL 53 57 AR BRACR AT
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ARS8 A BRI T #fF ABAQUS sy
WUERER .l TR 75 & i R AR 2 IR
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SRR 14 2o e o Al — SR, AT
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Table 4 Parameters of model

SR iR} i
HHL 1 830
wE K+ kg-m™ 1720
75l 7 800
E$h 6.5
AR w4+ MPa 2.5
Ik 2.1x10°
it 0.4
bEE /N4 wt 0.35
75 fie 0.28
ESi R . 28.7
R A 35.3
HHL 28.7
gj . o
B L 35.3
it 1
IR RIE: . :
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1 BN
Fig.1 Mesh of the model
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Fig.2 Peak vibration velocity of points at different

distance from damping point
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Fig.4 Peak vibration velocity of ground surface
with 6 000 kN + m energy
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ARYGER A R T A BROCER RH57
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MEEE AR 2 AR R, DL ST S ARG
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Table 5 Parameters selection of orthogonal analysis

poRREE LR A A
Toew o wmE R mE #E

F /MPa /(kg-em®)  /m /m /m
1 5 1700 0.5 1 5
210 1 750 0.64 1.2 10
320 1 800 0.75 1.5 12
4 30 1 850 0.87 2 15
5 45 1 900 1 2.5 20

AU —I 5 AR, B HEE S Ak
-, AR T 1 2R — IR B 25 ALK, 45
RNz 6 iR
F6 EXHEAREER

Table 6 Scheme and results of orthogonal experiment

EkEdE B MR HE FE Ke

Tomm mE MR mE WE R
/MPa /(kg-m™) /m /m /m /m
1 5 1700 0.5 1 5 20.9
2 5 1750 0.64 1.2 10 22.54
3 5 1 800 0.75 1.5 12 22.36
4 5 1850 0.87 2 15 23.57
5 5 1 900 1 2.5 20 24.69
6 10 1700 0.64 1 12 25.30
7 10 1750 0.75 1.2 15 26.09
8 10 1 800 0.87 1.5 20 29.91
9 10 1 850 1 2 5 25.58
10 10 1 900 0.5 2.5 10 25.41
11 20 1700 0.75 1 20 35.94
12 20 1750 0.87 1.2 5 33.94
13 20 1 800 1 1.5 10 34.18
14 20 1 850 0.5 2 12 30.78
15 20 1 900 0.64 2.5 15 31.78
16 30 1700 0.87 1 10 43.38
17 30 1750 1 1.2 12 44.20
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LW LIE R S FR %4
Uoomm mE R W WE R
/MPa /(kg-m™) /m /m /m /m

18 30 180 05 15 15 29.52
19 30 1850 064 2 20 35.04
20 30 190 075 25 5 3577
21 60 1700 1 1 15 5296
2 60 1750 05 12 20 44
23 60 1800 0.64 15 5 4597
24 60 180 075 2 10 534
25 60 1900 087 25 12 5559
RIS ARG E] 25 oS5 L e . 5

P IR AR Z )G, i A AR AN R
We2e , AT 0T o W22 TR 7 AR P
R WMEDWER

Table 7 Results of range analysis

% igz& LR R SR SR
b4 MPa /(kg+-em™)  /m /m /m

K]/- 114.06 178.487 150.612 178.487 162.156
KZ]‘ 132.286 170.759 160.62 170.759 178.909
ng 166.625 161.943 173.568 161.943 178.225
K, 187.904 168.369 186.386 168.369 163.919
KSJ- 251.923  173.235 181.607 173.235 169.584
R, 137.868 16.544 35.774 16.537 16.753
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