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Abstract [ Objective ]| Construction deviation can affect

project outcomes to varying degrees, making it necessary to

study the impact of such deviations on the structural dimensions
and vibration reduction performance of steel spring floating
slabs. [ Method] Focusing on the on-site construction devia-
tion issues during the cast-in-place steel spring floating slab in-
stallation in curved sections of metro tunnels, a multi-process
mapping theoretical model is established using mathematical
geometry methods. By considering deviation combinations of
different working conditions, the deviation ranges for the base
and floating slab thicknesses are analyzed. Within these ran-
ges, a dynamics model is built using ABAQUS software to e-
valuate the impact of construction deviations on vibration re-
duction performance. [ Result & Conclusion] When the tun-
nel centerline deviates, the base thickness ranges from 75. 72 to
281. 75 mm, and the floating slab thickness ranges from
278.28 mm to 325. 00 mm. Within the base thickness devia-
tion, the peak of the rail vibration response is concentrated in
the low-frequency range below 12. 50 Hz. The greatest impact
on vibration reduction performance occurs when the base thick-
ness is 65 mm, reducing the vibration reduction performance
by 23. 90% . Within the floating slab thickness deviation
range, the peak of rail vibration response is concentrated in the
low-frequency range below 3. 15 Hz. The greatest impact on
vibration reduction performance occurs when the floating slab
thickness decreases to 45 mm, reducing the vibration reduction
performance by 24.24% .

Key words metro; steel spring floating slab; construction

deviation; damping performance
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Fig.1 Diagram of tunnel intrusion limit cross-section in

curve segment
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Fig.2 Analysis model of geometry theory
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Tab.1 Analysis results of tunnel centerline deviation

toward outer rail

BRI R ERAURE WU
i #%H2/ mm mm mm mm
0 237 325 72
100.0 237 325 72
186.7 237 325 72
320 72
200. 0 242
325 67
300 72
250.0 262
325 47
280 72
300.0 282
322 30
Th s e LUF R R
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BRI o2l EARES ST R AN 2 B,
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I, JE R R BE SR 3 e /ME 176 mm, IS 7 A S R
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Tab.2 Analysis results of tunnel centerline upward offset
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%=/ mm mm mm mm
0 237 325 72
60. 00 237 325 72
61.28 237 325 72
296 72

90. 00 176
325 43
266 72

120. 00 176
308 30
236 72

150. 00 176
278 30
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Tab.3 Analysis results of tunnel centerline downward

offset
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Fig.3 Calculation model of floating slab track dynamics
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Fig.4 Frequency-segmented vibration level curves of rail and
floating slab under different base thickness deviation

conditions
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Tab.4 Rail, floating slab and base vibration level under

different base thickness deviation conditions

HRIEE  WERG FEAIRGE HIRIRE WS RRE

i 2=/ mm dB dB dB YR 2=/dB
-61 132.87 109.41 93.43 39.44
-19 132.98 109. 36 85.42 47.56

0 133.39 109.39 86.30 47.08
+23 131.20 107.78 83.32 47.88
+65 133. 14 109. 36 74.82 58.33

+107 133.83 109. 36 78.09 55.75
+149 132.52 109.35 79.71 52.81
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Fig.5 Frequency-segmented vibration level curves of rail and floating slab under different floating slab

thickness deviation conditions
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Tab.5 Rail, floating slab and base vibration level under

different floating slab thickness deviation condi-

tions
TEEMERE WPIRG FERIRY IR WS SRR
M 2% 5/ mm dB dB dB PR 2%/dB

-45 138.11 109.97 79.62 58.49

-5 130.19 109.49 88.06 42.13

0 133.39 109.39 86.30 47.08

+34 131.37 109.03 86.26 45.11

+75 132.97 108.79 77.14 55.82

+112 131.54 109. 13 85.99 45.55

+151 133.48 109. 42 87.54 45.94

+195 132.62 109.03 76.29 56.33
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