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Dynamic Response Analysis of Train Vibration
Load to the Stacked Parallel Railway Shield
Tunnel of the New Intercity Railway

JIA Wurong

Abstract Based on the overlapping project of new Foshan-
Dongguan Intercity Railway shield tunnel and Guangzhou metro
Line 3 open-cut rectangular tunnel, the dynamic response of
traffic load generated by metro train in passing through the
open-cut tunnel to the lining structure of the new tunnel in the
lower part is studied, and the dynamic stress of the new tunnel
under different traffic loads is discussed. Then, the excitation
force function method is used to simulate the metro traffic
load, the response characteristics of vibration acceleration,

stress and vertical displacement of the lining structure under

different traffic loads are studied by taking typical monitoring
sections of new shield tunnel in the lower part as the monito-
ring points. The results show that the worse the track quality
condition, the faster the train speed and the greater car-body
mass will result in the larger amplitude of the train vibration
load. There is an obvious dynamic influence area under the vi-
bration load of metro train; the vertical displacement curve of
the new tunnel section forms the shape of "W" | and the verti-
cal displacement amplitude at the vault is the largest. With the
acceleration of the train speed, the vertical settlement of the
new tunnel also increases. Every 30 km/h increase in train op-
eration speed will result in the settlement increase of the tunnel
lining structure by 2. 66% on average.

Key words intercity railway; shield tunnel; metro train vi-
bration load; dynamic response
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Fig. 1 Geological section of a shield interval on section

tunnel of Foshan-Dongguan Intercity Railway
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Fig. 2 Location relationship between the new Foshan-Dong
guan Intercity Railway tunnel and the open-cut tunnel

of metro Line 3
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Fig.3 3D finite element model of the new Foshan-Dongguan

Intercity Railway tunnel stacked parallel the open-cut

tunnel of metro Line 3
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Tab.1 Physical and mechanical parameters of materials
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Tab.2 Track geometric irregularity management

values of BS EN 61373—1999
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Tab.3 Calculation parameters of excitation force function method

Pl A4 M,/kg v/ (km/h) Li/m a;/mm w/Hz Pi/N
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Fig.4 Vibration load curve of a train running at 72 km/h
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Fig.5 Layout of typical monitoring sections and points
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Fig.6  Vibration acceleration time history curve of typical monitoring sections of the new shield tunnel
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Fig.8 Maximum vertical displacement curve of each measuring
point along the longitudinal direction of the new

shield tunnel
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