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The changerules of dynamic response on subgrade under
therainfall infiltration

CHEN Shanxiong SONG Ruijun YU Fei LI Jian
(Sate Key Laboratory of Geomechanics Geotechnical Engineering  Institute of Rock and Soil Mechanics

Chinese Academy of Sciences  Wuhan Hubei 430071 China)

Abstract It issignificant to study the change rules of dynamic response on high speed railway subgrade under the
condition of rainfall infiltration which can identify the potential disease and guarantee the stability of subgrade.
Therefore the change rules are discussed through the 1 1 large-scale model test. Research suggests the
acceleration and dynamic stress of the softening condition are both reduced compared with the normal condition.
The more close to the subgrade surface the reduction is more obvious and the reduction of the acceleration and
dynamic stress are reached about 50% on the subgrade surface. In the softening condition the dynamic stressis
slightly increased because the interface effect appears between the soft and hard interface  and it is different from
the attenuation rules of the acceleration. The dynamic stress propagation on subgrade appears stress diffusion
phenomenon that causes the dynamic stress amplitude on the lower part of the subgrade is larger than the upper.
With the increase of the excited frequency the acceleration attenuation is increased first and then decreased in the
same depth and reaches the maximum value at 19.1 Hz. The dynamic stress is increased gradually from the
surface of subgrade 0.35 m  with the similar acceleration law under 0.35 m.

Key words subgrade engineering rainfall infiltration test of the field model softening condition dynamic
response decrement
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Fig.1 The cross-sectional map of subgrade(unit mm)
1
Tablel Parameters of seepage property for sandstone
/ / /
(g-com? 1% % %
1.89 206 253 4130 2713 1417
[13] [14]
2 Evd
Table2 Datatable of subgrade compaction and E, 4
I Ed | Ewl
a5 (9-cm? MPa (@-cm? MPa
15

1 157 4579 0.83 7 1.63 52.34 0.86
2 1.58 4658 0.84 8 1.68 7233 0.89
3 1.63 4950 0.86 9 1.00 4668 0.85
4 1.60 4890 0.85 10 1.63 5157 0.86
5 1.66 66.78 0.88 n 1.66 6331 0.88
6 1.65 5854 0.87
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Table4 The buffeting parameters of load system
/Hz /KN /kPa /mm
5 0.73 0.93 1000 )
35 35.79 93.04 700( )
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(6 mL/r) ng (1 440 rpm)
F=mro=nr (2xrf)? 2
mr (0.74 kgm)
6
5
1001
9t
80t
70t
§ 60
50 L
40 L
30t
201
10t
0 .
0 10 20 30 40
IHz
6

Fig.6 The curve of exciting force and exciting frequency
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Table5 The conditions of field tested
[Hz kPa
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Fig.7 The data acquisition system of dynamic strain gauge
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Fig.8 Thefigure of relationship between frequency and
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Table6 The relationship between frequency and velocity
I(km-h % Hz
100 10.2
200 20.0
250 25.4
300 306
350 365
151 191 25Hz
150 250 km/h
o
0= Ozc = O (3)
Oz
0 (CONN H
(kPa) oy, H
(kPa)
€)
31
7 9 3
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Table7 Thereduction of acceleration along the roadbed depth
in the conditions of normal and disaster

1%

/m
15.1Hz 19.1Hz 25Hz
11 0.10 49 53 43
10 0.35 57 64 48
9 0.66 34 43 39
6 1.47 52 59 55
3 2.24 9 11 4.0
05m
1%
/m
15.1Hz 19.1Hz 25Hz
11 0.10 74 79 74
10 0.35 64 67 61

9 0.66 56 61 70
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Fig.9 Thevarying curves of acceleration along the roadbed
depth in the conditions of normal and disaster
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Table8 Reduction of dynamic stress along the roadbed © ( 2H)
depth in the conditions of normal and disaster KPa
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Table9 Thereduction of acceleration and dynamic stress
along the roadbed transverse in the conditions

of normal and disaster
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Fig.11 Thevarying curves of acceleration and dynamic stress
along the roadbed transverse in the conditions
of normal and disaster
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