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Abstract

Heavy haul railway speed increase is an inevitable requirement for China's regional economic de-
velopment. However, it also faces unfavorable factors such as increased impact vibration and in-
creased vibration amplitude of bridges, which seriously affects the stability of bridges and other
structures and the safety of railway operations. This paper takes the middle bridge of Shangyuan
Village in Shuohuang Railway as the research object, and uses on-site dynamic performance test to
study the effect of train running on the dynamic performance of bridge structure after speed in-
crease. According to the analysis of test results, under the action of C64, C70 and C80 trains, the rela-
tionship between measured bridge dynamic response and train speed is not obvious within the test
of speed range; the transverse amplitude of beam body increases with the increase of train speed.
The lateral amplitude of the beam body increases with the increase of train speed, but the growth
rate is small; the longitudinal displacement of the movable bearing has no obvious relationship with
the driving speed, and increases with the increase of the axle loading efficiency; after the speed in-
creases, the bridge and culvert structure can still meet the train safety operation requirements.
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Figure 1. K77 + 923 the middle bridge of Shangyuan Village
B 1. K77 + 923 et epiftsn
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Figure 2. Time-domain waveform diagram of measured mid-span deflection under quasi-static calibration train
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Figure 3. Typical time domain waveform of measured mid-span deflection under the action of C80 heavy haul train
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Table 1. The maximum deflection and driving speed of the measured span under the action of heavy haul trains
=1 HEEHINEERTENE DR NRERITERE

TR LRI 5 p R KBRS (mm) of I ZE 5 (km/h)
51 2.81 70.4
et 1 73 2.54 68.8
=2l 2.59 69.4
cre 1 75 2.76 68.2
5] 3.26 73.0
C80 1 73 3.19 715
2 Jm 3.27 73.0
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Figure 4. Typical time domain waveform of actual transverse transverse vibration under the action of heavy haul trains
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C64 F1 C70 TeZEAE T, FAAFS s 3R IR 517 R FE S R AN, 00 423803 [l 4 R A LR A4 i
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DOI: 10.12677/hjce.2019.85107 926 T ARTHE


https://doi.org/10.12677/hjce.2019.85107

AL

Table 2. The maximum lateral amplitude and driving speed of the measured span under the action of heavy haul trains
F 2. R EHFFEMER TN E P R KIEERIERTERE

REER ETEER R 5 R 1 AR 1 (mm) X} I 7555 (km/h)

5 0.43 734

C64
1 i 0.32 68.8
5] 0.49 71.8

C70
1 Fgni 0.34 67.7
2l 0.40 70.0

C80 1 J5mi 0.70 778
2 Jini 0.71 77.8
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Figure 5. Typical time domain waveform diagram of measured mid-span vertical vibration under the action of heavy haul
trains
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Table 3. The maximum vertical amplitude and driving speed of the measured span under the action of heavy-duty trains

3. RWBHINEERATNEFRREERIBRITERE

LR ALTE N 5 v B ] 4R i (mm) X B ZE 3 (km/h)

=2 0.43 78.0

C64
1 3 0.35 68.8
3 0.36 75.7

C70
1 g 0.40 78,5
3 0.35 73.0

C80 1 F3g 0.41 77.8
2 g 0.39 77.8

AFEFNEGRA T, C64. C70. C80 ¥ Z-AFE FH R4S 5 KB I HRME 23 7124 0.43 mm., 0.40 mm F10.41
mm. R G2 HE A F R RS oh R R PRIE 54T 450 e R AN, 15056 455 Y [ PN R R R A B )
PRIE .
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Figure 6. The typical time domain waveform of the lateral acceleration of the mid-span under the action of heavy haul trains
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Table 4. The maximum lateral acceleration and driving speed of the measured span under the action of heavy haul trains
F 4 RO EHFTIFERTINE P FKERMNEE RITERE

WEEM RN R 745 R 1) ok (m/s?) X B 223 (km/h)

2l 0.11 80.1

C64
1 730 0.08 68.8
51 0.09 69.4

C70
1 g 0.11 78.5
w5 0.09 73.0

C80 1 J5mg 0.11 77.8
2 Jml 0.10 77.8
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Figure 7. Typical time domain waveform of measured mid-span strain under the action of C80 heavy haul train
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Table 5. The maximum strain and driving speed of the measured span under the action of heavy haul trains
F= 5 REEHIFERATINEPRANTERITERE

"L FATEO 5 v AR (ue) Xof 2733 (km/h)
5 79 67.2
C64
1 g5 75 68.8
3] 83 69.4
C70
1 J5nd 80 68.2
%) 93 73.0
€80 1 J5n 92 77.8
2 Jni 97 72.2
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ANFEF AT, C64. CT0. C80 I Z-AF HIAMUI ST i KA EI A2 4% 73 7] 79 0.72 mm.. 0.69 mm. 0.92
mm, P SZ BRI RS 43 75008 1.39 mm, 1.28 mm. 1.67 mm, &K 085 & 42 4E R 580 3B A
B 5T R R AU, 51 2 A AR AR R G T R K
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Figure 8. Typical time-domain waveform diagram of longitudinal displacement of measured support under the action of
heavy haul trains
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Table 6. The maximum longitudinal displacement and driving speed of the measured support under the action of heavy haul

trains
%= 6. WEEFHINNEERTINZERANBMBRITERE
A 37 FE DLO-1 P <7 & DLO-2
LM EEE R R - -
KM A AL (mm) Xt 233 (km/h) KA (mm) X} B ZE 54 (km/h)
3] 0.72 70.4 1.39 70.4
C64
1 J3n 0.65 68.8 1.19 68.8
%) 0.68 75.7 1.25 71.1
C70
1 mg 0.69 67.7 1.28 68.2
%) 0.88 73.0 1.54 73.0
C80 1 J5ni 0.89 77.8 1.61 778
2 Joni 0.92 73.0 1.67 68.7
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