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Stress Characteristics of Variable-
section Lining Trolley of Super-large
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Abstract: Based on the Badaling Great Wall Station of
Beijing-Zhangjiakou High-speed Railway, the dynamic and
static stresses of variable-section lining trolley of super-
large section tunnel were studied, and the effect of cross-
sectional changes on the trolley structure was analyzed.
Numerical simulation was used to analyze the static stress
and the field

monitoring was used to analyze the dynamic stress

characteristics of the trolley structure,
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characteristics of the trolley structure and the influence
law of cross-sectional changes on the stress of the trolley
structure. The results show that: the static stress and the
displacement of the trolley structure are unevenly
distributed, and each structure is variable, with some
structures showing obvious stress concentration. During
the pouring process, the stress is larger on the outside
and smaller on the inside; the stress value is the largest
when the trolley pouring area is located above the
supporting structure, and the stress of the trolley
structure is basically constant during the concrete
solidification process. As the cross section of the trolley
becomes larger, the stress of each trolley structure
increases. The arch shoulder screw is the member with

the greatest change in stress.

Key words: super-large section tunnel; lining trolley;

stress characteristics; variable-section; structural design
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Fig.1 Plan of large-span transition section
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Fig.2 Cross-sectional view of large-span transition

section
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Fig.3 Structure of gantry system
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Fig.6 Structure of lining trolley for long-span transition section
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Fig.7 Numerical model of section 5 trolley
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Tab.1 Numerical model input parameters
75 B R LEF R FA% oty 75/ (kKN-m?)
1 [THESTAE TFH 320 mm X 260 mmX 19 mm Q235 78.5
2 p STy ey TN 320 mm X 260 mm < 19 mm Q235 78.5
3 Mg SN FRIZE 1 200 mm X 384 mm X 16 mm X 20 mm Q235 78.5
4 TR T4 280 mm X 280 mm X 15 mm Q235 78.5
5 A RLARZZAT RS 114 mm X 12 mm Q235 78.5
6 AR T 74K TN 280 mm X 280 mm < 15 mm Q235 78.5
7 2432 T4 280 mm X 280 mm X 15 mm Q235 78.5
8 Y G A 125.0 mm<53. 0 mm<5. 5 mm Q235 78.5
9 R 11 T AN AR 69. 25 mm Q235 78.5
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Fig.8 Axial force of the trolley
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Fig.9 Axial stress of the trolley
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Fig.10 Displacement of the trolley
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Tab.2 Section 5 monitoring record
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Fig.12 Stress-time curve of section 5 trolley
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Fig.13 Change of peak stress of trolley structure

with section
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