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Figure 1 Vehicle seven-degree-of-freedom model
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Table 1 Vehicle system parameters
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Table 2 Road soil calculation parameters

SR PR A W/ ke

E EE/m K/MPa A (kgem™)  %/%
It 2 0.18 1 200 0.35 2 613 0. 05
FZ 0.2 1 100 0.35 2 083 0. 05

JEHE)Z 0.2 400 0.4 1932 0. 05
+3E 19.42 50 0.4 1 926 0. 05
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Figure 2 Schematic diagram of the three-dimensional

numerical model of the earth
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Figure 4 Comparison of vertical vibration

acceleration time history

0.008} v=40km/h | HE

0.006 -
% 0.004f
0.002
0.000F
-0.002 | ‘
-0.004 i
-0.006
-0.008f

1 R 3 A BE/(m

(; 0I,5 1l40 1IA5 2I40
I [E/s
B 5 #ER3h 0k E R ER L E
Figure 5 Comparison of lateral vibration acceleration
time history

ARUAE R BB A W A DR 1 s i 21,
BB A TR TR AR 2 i B A I 2y o Rz A B 3
WLEE I 4 FITEL S ] A, AR Y e i AR 19 9% 35 1
RS S RO T, BAE 0.75~1.25 s %
gt X B ik sl i A il 25 50 00 h 2 A 2 fE A
WY b8 He AT, U W T A A A T B TR



555

BRI, 2 - AR R AR AT BT ] A M T AR Sl R PR 79

SRS BRSPS AT RS
SIS 55 2R BE T 2 2 A BT T R R R S
e,

2 FEIHS|EA M E RS

I 3 I B 2 T R AE AR 2 5 B 0 BB 4
i, A BT 53 v 4 2l o B 48 53 Sy R 5l o 3
G, LI 73 B TR R 425 | 36 1 T 4R 20 1) A% 6 R
SCHRL13] 45 th 7 e shon s B2 gt A X
VAL = 20log(a,,./a,), (8)
s VAL 9 9% 3 i B2 9%, dB 5 a, Ay i E i 2
BE,107° m/s” sa,, A HR B0 B A R A, m/s”
IR Bl R Y A AT SR TR

1 T
a..m=m=mo (9)

MR 22 OB T 5 45 1, 38 8% 9\ 1) O 1) 4% B
AR AL R 5 R ) A B RN AE 22 5, oMb
T 9% B =2 A B 7 A 1) R 1) DR I BR A, 28
2 B b 1T % 1) R () PR 3 A8 TR A L -

2.1 E B X i E 4R B0 45 14 R

2 U ] A VR A v=40 km/h, kB 5T 5 B 1
ROGE Ml T % 2 Y 52w R B 3% R F) 50 km/h
70 km/h o AE H R i) R 1] 41 S0 0 S R 2% B AR T
g AR A ih 2 an & 6 M 7 Bis o

100

—=— 40 km/h
e— 50 km/h
90 —4— 70 km/h

\\ \Ar‘*

oo e
=X \

[
(=}
T

RN HNIE B/ dB
D ~

w
<
T

40

010 20 30 40 50 60 70 80
PRIFFE B /m
B 6 (o 4R 3h i i B 2% B BE B 3R
Figure 6 Vertical vibration acceleration level with

distance attenuation

TS o A M RS B (R E N v =
40 km/h) 3o 1fi 4% 20 B P P BE 2 19 0 B9 15 Do R
P 6 RTAT, et g 4R B A T 4R P A T B A PR, A AR
DRI, 2B B T 1 22, [ I aze Ak 41k ) fh 2%
(EL 7R A AN TR 5 A6 1) I B 7 20T ik T X 4 il 3k R

b 1T % 2h 56 B2 I A 20 T4 K
A, 12 s B 20 ) 7 B I 3 5 DA% 1) I Bl 8 R R

100

=40 km/h
—e—50 km/h
90 —a—70 km/h
g 8 N,
= \ \/‘7‘ A A, A -a
% 70r Yoo e \/. o
§ 60 \/.\. VN
% e \\\‘1

50F

40— . . . . . . . ,
0 10 20 30 40 50 60 70 80
PRIFFE B /m

Bl 7 4 iR 3 hn i B 2% B RE RS 3R

Figure 7 Transverse vibration acceleration level with

distance attenuation
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Figure 8 Vertical vibration acceleration level with

distance attenuation
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Figure 9 Transverse vibration acceleration level with

distance attenuation
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Figure 10 Vertical vibration acceleration level with

distance attenuation
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Figure 11 Transverse vibration acceleration level with

distance attenuation
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Research on Ground Vibration Characteristics Caused by Engineering Truck Driving

SHI Gang, TIAN Xintao

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The vibration of the ground caused by engineering trucks on urban roads was explored. Firstly, the
function of road roughness was introduced, and the vehicle’ s seven-degree-of-freedom equation of motion was
established, then the FlexPDE software was used to solve the wheel excitation applied to the soil finite element
model. On this basis, the propagation law of ground vibration caused by engineering trucks was studied, and
the influence of vehicle’ s velocity, load and road characteristics on vibration around the ground was discussed.
The results showed that the ground vertical and transverse vibration attenuation rate in the near vibration source
range were significantly higher than that in the far vibration source area. The increase of velocity and load had
a significant impact on the ground vibration; as the uneven surface wavelength increased, the ground vibration
response tended to decrease.

Key words: heavy-duty truck; moving load; numerical simulation; vibration attenuation; vibration accelera-

tion level



