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Tab. 1 Engineering properties of cement-stabilized ex-
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Tab. 2 Comparison of cement and lime improvement
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Tab. 3 Vibration frequency of the trains
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Fig.1 Cross-sectional view of test component layout (Unit:m)
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Fig.2 Testprocess chart of field excitation test
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Tab.4 Main technical parameters of components
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Tab.5 Comparison dynamic stress on subgrade surface
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Fig.3 Test curve of foundation settlement
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Fig.4 Attenuation curve of dynamic stress along with the

subgrade depth
SCH AR N 2807 1 5 DA SR T AR
2.1 fmiEEAIKE RS
P 5 Sy 804IR 1K 390 2 B %) AN [+ 7 28 T 00 25 4
T I B T 1 A8 Ak it £k
0.5
00
=05

-1.0
-1.5F

g
~
b
E ook —a—21 1,120 km/h
B sl —e—211,140 km/h
ol —4—21 1,160 km/h
3 7 —v—211,180 km/h
ﬁg 351 —+—21 1,200 km/h
z2 —4.0 —4—251,120 km/h
-45 ——30t,120 km/h
ST 2 3 4 5 6 7 8 9 10
TN E/(m  s7)
(a) I B Ab 2R
(a) Acceleration curve
0.5
0.0 |
-0.5
g-1.0 F
S
g 1S T
B ool —=—211,120 km/h
B oas| —o—21t,140 km/h
i —a—21 1,160 km/h
& 20r —v—211,180 km/h
g 3 ——21 1,200 km/h
] ~4.0 —«—251,120 km/h
-45 ——301,120 km/h
_5'0 1 1 1 1 1 } 1 1 1 1
0.0 0.1 02 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 1.1
TR R
(b) IR BT 2%

(b) Acceleration decay curve
RIS sk B i i R R R A A 2k

Fig.5 Acceleration variation curve along subgrade depth
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Fig. 6 Dynamic stress curve along subgrade depth
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Fig.7 Dynamic stress curve along subgrade transverse

direction
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Tab. 6 Comparisons of subgrade stress level with critical dynamic stress

Ji 4 3 L J1 /K F-/kPa ORI L 3 Ak
B /m 251,120 km/h 30 t,120 km/h ML 336 [ /kPa 55

0-0.6 47.07-98.57 56.50-116.07 257-380"" R
0.6-2.5 22.67-47.07 25.80-56.50 148.8-233.1" e
2.54.5 14.68-22.67 16.46-25.80 142.5-249.7% s
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Field vibration test research on dynamic features of cement-stabilized
expansive soil subgrade of heavy haul railway

SHANG Yong-hui'?, XU Lin-rong”’
(1.Institute of Architecture and Engineering, Huanghuai University, Zhumadian 463000, China;
2.School of Civil Engineering, Central South University, Changsha 410075, China;
3.National Engineering Laboratory for High Speed Railway Construction, Central South University, Changsha 410075, China)

Abstract: In order to explore the dynamic features of subgrade under the dynamic load of heavy-duty train, based on the back-
ground of cement-stabilized expansive soil subgrade in San-Jing (Sanmenxia-Jingmen) test section of Hao-Ji (Hollerbaoji-Ji'an)
heavy-haul railway, field vibration tests no less than 4 million vibration times are carried out. Using large-scale excitation equip-
ment and counterweight combination, the effect of heavy-duty train with axle load of 25-30 t at 120 km/h is simulated and com-
pared with the test results of reserved passenger train with axle load of 21 t at 120-200 km/h. The results show that the sensitivity
of dynamic stress affected by axle load is greater than driving speed, and the amplitude range of dynamic stress on the subgrade sur-
face under axle load of 25-30 t is about 1.2-1.4 times of that of 21 t passenger train; the dynamic stress and acceleration attenuation
trend along the subgrade depth are consistent, and the maximum range attenuation can reach 40% and 80% respectively in the sur-
face layer and bottom layer of subgrade bed, and the dynamic influence depth is slightly greater than the design of subgrade bed
thickness; the cumulative deformation of the subgrade surface is "fast-slow-stable", which is controlled within 4 mm when it is sta-
ble, among which the first 1.5 million times account for 90% ; combined with the test results, it is estimated that the dynamic sta-
bility of 3%-5% modified expansive soil used as the bottom layer of subgrade bed and the embankment below meets the require-
ments. The research results can provide the theoretical reference for the exploration of dynamic level and structural design of heavy-

haul railway bed.
Key words: cement-stabilized expansive soil subgrade; heavy-haul railway; vibration test; dynamic features
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