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Experimental Study on the Cyclic Loading of Metro Trains
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Abstract; Research on the dynamic characteristics of saturated soft soil has important significance
for revealing the pore pressure, strength, and deformation mode of soft clay under subway load-
ing. It can also provide a theoretical basis for the control of long-term settlement and the reduc-
tion of operational risk. Different forms of loading will bring different dynamic characteristic, so a
study method must be identified that can reflect the true nature of subway train loads. In this
study, we used the laboratory dynamic triaxial test to examine the dynamic characteristics of soil
under a train load, and comparatively analyzed the effects of different dynamic loads. The results
show that the biased sine wave can be used as a simplified train load wave. It also can ensure that
only compressive stress exists in the soil during the process of loading, and it better simulates the
cyclic loading of subways.
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Table 1 Summary of test conditions for existing research

SCHk G WFoE 2 255 BZ500 F1/kPa SR A7 H WY Wi/ He PRIR /K
1 B 7 £ % KA RE % n) 25 0.387,0.475.0.61 1E3% 0.5 10 000
2 i 7% o 2 fLIE & 1n) - 0.27~1.1 E% 0.01,0.1,0.5.1 3000
3 b 752 28 fLIE I R 196 0.375~0.6 E5% 0.1 2 000
4 bR A 2% i AR 6 1) 60~130 0.1~0.4 - 0.5,1,1.5,2 10 000
5 b4k o 2 REALE 4 1] i 0.06 1E5% 0.73,1.22 10 000
6 HMIAE VR ZCHE RAR K i & 0.16~0.35 E3% 1 10 000
7 A2 3 e 284 ERNES A Ji) 50,100,150 0.05~0.4 1E3% 4 30 00
8 o AT 7 £33 1) 25~300 0.38~0.66 EZ 1 100 000
9 A2 38 i 4% G gt 100,200 0.5,0.25,0.2 = 0.5 10 000
10 W 38 E N 7% I £ 0.25~0.75 = 0.5,0.75,1 100 000
11 22 38 i 48, K TR & 100,200 0.2,0.25 E3% 0.5 10 000
12 A2 38 ff 7 o A% EN| 50,100,150 0.05~0.4 N4 4 3 000
13 A2 38 i 4% B A% It & 0.416~0.958 1E3% 0.01~1
14 Hh 7 A ik & 1n) % 1 <2000
15 A2 3 e 284 EIPIEER | 50,100,150 0.2~1 - 10 000
16 FTHE LR & n) 0.2~0.5 E3% - 1 000
17 PR L3258 FLE | HIE 0.016 67 2 000
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ARFE 10 000 W LA T /D H7E 50 000 L L. T E
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HEVK il £ 1 e BE L AH I . AR A B IR B0 T B
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() R 1 A8 S5 43 00t Jin 2 PR 4k 22400 A, Sk Bl 1k S R
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N 2o A v i 2R BB R R R B 25 (B R 20 kPa,
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TN faf 2% (2R 180 kPa, Bl i 200 kPa, J7j i Bisf ] 30
min) ; 5K 5 55 ZGR [R]  Jin 28k =Xt n £ = 9% far
# (JLIE 230 kPa, & 250 kPa, 48 I} [A] 60 min) ,
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Fig.1 The model of Hangzhou subway train (Unit:m)
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Fig.2 The form of train load
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Table 2 The scheme of load

IR [ &5 X 56 Hesk WA IEIRR
ERes 71/kPa W Gt /Hz  $U/W
C-1 200 1E5% % AHEIK 1 50 000
C-2 200 =M AHEK 1 50 000
C-3 200 HEI I AHEK 1 50 000
C-4 200 W EIE R AHEK 1 50 000
Cc5 200 Sl Ems  ARHEK 0.2 50000
C-6 200 EIEZ B HEK 1 50 000
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Fig.3 The curves of pore pressure under different

loading conditions
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Fig.4 The strain under different loads
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