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Study on the impact of floor slab construction on
metro-induced vibration responses

ZHANG Xinya', ZHOU Yun®, LUO Weili*, LI Junrui®, LU Zicong’
(1. Guangzhou Metro Design & Research Institute Co., Ltd., Guangzhou 510010, China; 2. School of Civil Engineering
and Transportation, Guangzhou University, Guangzhou 510006, China)

Abstract; To study the impact of floor slab construction on metro-induced vibration responses and to explore the
feasibility of reducing structural responses by optimizing floor construction, the conventional floor slab, the
thickened floor slab and the additional sub-beam floor slab were designed and manufactured. Field model tests were
carried out on the three test floor slabs respectively to study their dynamic response under on-site metro vibrations.
Taking conventional floor slab as the test control group, the effects of increasing floor slab thickness or adding sub-
beam on the floor slabs’ characteristics and metro-induced vibration responses were compared and analyzed. The
results indicate that the resonance effect is the main reason of metro-induced vibration responses of the floor slab.
Increasing the floor slab thickness or adding sub-beam increases the vertical modal frequency of the floor slab,
alleviate the resonance effect, and reduced the time-domain acceleration responses of the floor slab. Both increasing
floor slab thickness and adding sub-beam can reduce the vibration acceleration level of the floor slab in a wide
frequency band, and can reduce the weighted vibration level by 6 dB and 4 dB respectively, thus improving the
vibration comfort performance of the floor slab. Adding secondary beams achieves a vibration reduction effect similar
to doubling the floor slab thickness without significantly increasing the floor slab’ s weight and engineering cost. It is

recommended that the addition of sub-beams as a floor construction measure be priority in the design of new metro
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adjacent structures to mitigate metro-induced vibration responses and improve vibration comfort.
Key words: metro adjacent structure; metro-induced vibration response; floor construction measures; vibration

comfort
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Fig. 1 Reinforced concrete test floor slab



76 oA oW E T & 41 %

3 MR A 7 a1 31 A AUZ 10 895, [BIEE A 0.02 m; 521 S80+F VR FEH4730 K A7 B 4 1R
D10 AIff , IR DS Fil i i, A al A 0.01 m, ANE 2 FizR . FEE B4R F Q345qE 4964, Hom ARG 2 R
345 MPa, 3 MR R C30 IREE - —IRILBest, T T 28 KR, AR IREE Lk B8

b
S8@100| HL7: m

B2 #Ule&REEGREE

Fig.2 Reinforcement diagram of test floor slab
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Fig.4 Acceleration responses on ground surface
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Fig.5 Accelerometer layout diagram
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Fig.6  Acceleration frequency spectrum of accelerometer P6
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Table 2 Modal frequencies of the test model
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2 51.9 74.0 60.4 22.1 8.5
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4 142.9 286.6 143.8 143.7 0.9
5 222.9 324.5 255.9 101.6 33.0
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