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Study on the dynamic response of transition section roadbed
subject to high speed
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Abstract: Based on the field test, the dynamic responses ( dynamic stress and strain) of a roadbed-bridge transition section under the disperse impe~
tus locomotive with high speed are studied in this paper. It is shown that the variation of the maximum and average dynamic response curves is
same. On the same speed condition, the dynamic response curves and the dynamic response increment curves are in the shape of “V” and “N” re-
spectively in the direction of railway line; and in the direction of depth the dynamic response curves decline with the increase of depth and the de-
clining extents are bigger within shallow roadbed (about 0.6 m), with the speed increases the dynamic responses in the direction of railway line
and depth decline, and the declining extents are related to the train speed tightly. At one time, the variation coefficient formula of train axes weight
is put forward to forecast general trend of variation of the dynamic responses in the transition section roadbed, and a design idea is advanced that
“excess height” of roadbed can reduce the differential settlement and the dynamic response of transition section roadbed. The test study provides an
important basis for the design and construction of the transition section roadbed of express railway.
Key words: express railway; dynamic response; settlement difference; roadbed; transition section
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Fig. 1 The curves of dynamic strain subject to 5 km/h
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Fig. 2 The curves of dynamic strain subject to 160 km/h
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Fig. 3 The curves of dynamic strain subject to 220 km/h
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Fig.4 The curves of maximum dynamic stress in railway line
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Fig.5 The curves of mean dynamic stress in railway line



102 s+ T

ELIE S 4 2004 4

*1 STEBREENNAGIHE

Table 1 The statistic of dynamic stress in transition section roadbed
% 5t R B B {8/ kPa 1 15 2) i 3/ kPa
. B b 5 75 B P B
(km*h ) 224m 4.8m 7.2m 9.6m 12.0m 16.8m 19.2m  2.4m 4.8m 7.2m 9.6m 12.0m 16.8m 19.2m
5 24.53 19.65 14.60 18.87 25.51 24.75 23.91 22,55 17.73 13.24 16.85 22.56 22.92 20.53
160 22.56 19.14 14.94 18.23 24.78 25.68 26.82 20.68 17.34 13.01 16.37 21.46 22.15 21.84
180 21.55 18.10 13.56 17.14 23.02 23.49 25.21 20.05 16.05 12.54 14.08 19.13 21.68 20.14
200 21.47 17.45 13.48 16.89 22.65 23.26 22.13 19.31 15.15 12.12 13.97 19.48 21.39 18.72
210 21.51 17.88 13.42 17.12 22.68 24.02 22.4] 19.38 15.27 12.24 14.09 19.12 21.05 19.35
220 21,12 18.52 13.39 18.76 22.65 24.41 23.74 19.29 16.66 12.05 14.77 18.88 22.13 19.24
230 19.38 16.38 13.32 16.39 18.81 21.82 22.79 17.43 14.31 11.94 13.20 15.33 18.17 18.34
240 18.81 16.46 13.28 16.62 19.46 21.96 22.35 17.13 15.10 11.13 13.62 15.81 18.84 19.10
250 19.02 16.18 13.12 16.20 18.46 21.54 23.26 16.64 14.54 11.55 13.07 15.00 18.36 17.78
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Fig. 6 The curves of maximum dynamic stress increment in railway line Fig. 8 The curves of maximum dynamic stress in depth direction
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Fig. 7 The curves of mean dynamic stress increment in railway line Fig. 9 The curves of mean dynamic stress in depth direction
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Table 2 The statistic of dynamic stress increment in transition section roadbed
. B 7 J3 1/KPa T3 57 12 1/ kPa
. B & 0 PH PR & 1 B

/(km*h™") 24m 48m 7.2m 9.6m 12.0m 16.8m 19.2m 2.4m 4.8m 7.2m 9.6m 12.0m 16.8m 19.2m
160 - 1.97 -0.51 -0.47 -0.64 -0.73 +0.93 +2.91 -1.87 -0.39 -0.23 -0.48 - 1.10 - 0.77 + 1.3l
180 -2.98 - 1.55 - 1.04 - 1.73 - 2.49 - 1.26 + 1.50 -2.50 - 1.68 - 0.70 - 2.77 - 3.43 - 1.24 - 0.39
200 -3.06 -2.20 - 1.12 - 1.98 - 2.8 -1.49 - 1.78 -3.20 - 2.58 - 1.12 - 2.88 - 3.08 - 1.53 - 1.81
210 -3.02-1.77 - 1.8 - 1.75 - 2.8 -0.73 - 1.50 -3.17 - 2.46 - 1.00 - 2.76 — 3.44 - 1.87 - 1. 18
220 -3.41 - 1.13 - 1.21 —=0.11 —-2.86 -0.34 -0.17 -3.26 - 1.07 - 1.19 -2.08 -3.68 -0.79 - 1.29
230 - 515 -3.27 - 1.28 - 2.48 -6.70 - 2.93 - 1.0l -5.12 -3.42 - 1.30 - 3.65 - 7.23 - 4.41 - 2.19
240 -572 -3.19 - 1.32 -2.25 -6.05 -2.79 - 1.56 -5.42 -2.63 -2.11 -3.23 -6.75 - 4.08 - 1.43
250 - 5.51 -3.47 - 1.48 - 2.67 -7.05 -3.21 - 1.21 -5.91 -3.66 —1.69 - 3.78 —7.56 - 4.56 - 2.75
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Table 3 The statistic of dynamic stress in transition section roadbed in the direction of depth
s T [71 4yt KBNS )/ kPa 3 [ -2 8 82 13/ kPa
o R R
(km ) 160 em 200 em 220 em 230 em 240 em 250 em 160 em 200 em 220 em 230 em 240 em 250 em
60 38.21 34.93 33.14 31.96 31.49 31. 11 35. 14 32.11 30.42 28. 88 28.97 29.35
120 28.60  26.606 26. 54 26.28 17. 12 17. 50 26.69  25.50 25.19 24,34 15. 85 16. 30
250 15.03 15.39 15. 33 15.09 15. 56 15.75 14. 19 14. 07 14. 50 13. 81 12. 57 12. 83
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Table 4 The variation coefficient of train axes-weight subject to different speeds in a test site( The axesweightiness is 14. 5 1)

W 241 238 (km*h” ")
H[m 5 140 160 180 200 210 220 230 240 250
0. 005 1.97x107° 0.0154 0. 0202 0. 0255 0.0315 0. 0347 0. 0381 0.0417 0. 0454 0. 0492
0.01 3.94% 1077 0. 0309 0. 0403 0. 0510 0. 0630 0. 0694 0. 0762 0. 0833 0. 0907 0. 0984
0.02 7.87x10°° 0. 0617 0.0806  0.1020  0.1260  0.1389  0.1524 0. 1667 0.1814  0.1968
0.03 1.18x 10°* 0. 0926 0. 1209 0. 1531 0. 1890 0. 2083 0. 2286 0. 2500 0. 2721 0. 2953
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Fig. 10 The relation curves between speed and dynamic stress

in direction of depth
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