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Field experiment study of subway nearby building” s
base isolation by laminated thick rubber isolator

SHENG Tao'*> LI Yaming® ZHANG Hui® SHI Weixing’ YANG Yue’
(1. Faculty of Architecture & Civil Engineering & Environment Ningbo University Ningbo 315211 China;
2. Research Institute of Structural Engineering and Disaster Reduction Tongji University Shanghai 200092 China;
3. Shanghai Institute of Architectural Design & Research Shanghai 200041 China)

Abstract: Two sets of rubber isolators in different thickness were designed and tested in laboratory to verify the
feasibility. Then a full-scale two-story masonry model was constructed near a subway station in Shanghai. By verifying
the kinds and layout of thick rubber isolators four different field experimental conditions were designed to verify the
effectiveness of base isolation method. Results show that: Z-vibration levels of floorslabs are decreased 19 dB maximally
with base-isolation; the lower the resonance frequency the better the human comfort inside building; the ratio of the
structure”’ s vibration isolation frequency to the floorslab’ s resonance frequency is the key to the design of subway
vibration isolated structures; the lower the ratio the better the effectiveness; human comfort inside base-solated
structures is controlled by the low frequency vibrations of structures’ movement as a whole though the floorslab’ s high
frequency vibrations are reduced effectively; after base isolation method the structure’ s peak velocity of particle
vibration at foundation is amplified but the influences on structure’ s safety still be little because modern buildings’
mass is great.
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1
Fig.1 Design of laminated thick rubber isolator

1

Table 1 Design parameters of thick rubber isolators

/mm

Sy S,
1 6.6 13 9.1 2.8
11 16.7 5 3.6 2.4
3 7293 I II E
250 MPa 50 MPa. (1) .(2)
I 1T 116. 9 kN/mm
22.07 kN/mm.
1 12
I 11 6 2a
0 2b o
2

Fig.2 Testing instrument and site of rubber isolators
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Table 2 Vertical stiffness testing results of specimens
Ky ! Ky win! Ky el Ky e
(kNemm~') (kNemm~') (kNemm"')

1 115.1 107.4 112.1 4. 1%
I 24.1 21.3 23.5 6. 1%
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Fig.3  Vertical load-displacement curves of specimens
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Fig.4 Experimental fullscale two-story model and place

5

3
Table 3 Experimental cases and design

vertical resonance frequencies

Fig.5 Locations of full-scale two-story model and tunnel
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200 Hz 4 ~ 80 Hz
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Fig. 6 Full-scale model and isolators’ plan layout
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Table 4 Average values of measured acceleration

under conditions

Wpg ae /gl
1 2 3 4
6.6 8.3 6.1 5.0
2.7 1.2 0.7 0.5
15.1 3.2 2.4 1.2
2 ~4
1
VA
10
2
5, 5 0 1) 1
Z . 4 dB 2 1
2 ~3dB 3.4 1 7dB 8~
9dB; 2) 1
7 ~10 dB 2 1
11 ~14 dB 3.4 1
14dB 18 ~19 dB.,
5 VA
Table 5 Average values of each floorslab’ s Z VLs
A 1 2 3 4
V,,/dB 66 64 59 57 70
V,,/dB 63 60 — 55 67
V,,/dB 77 66 63 59 70
V,,/dB 77 63 — 58 67
o 5
VA 11 ~
14 dB VA
2~4
1/3
o 10
1/3
7 o
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Fig.7 Average values of frequency VLs
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Fig.8 Measured vertical vibration at 2nd floor
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Table 6 Values of PPV of each case

v, /( mm *s”")

f1Hz
1 2 3 4
1~10 0.10 0.07 0.08 0.07
10 ~50 0.14 0.29 0.18 0.20
50 ~100 0.19 0.20 0.17 0.13
( )
1)
10%
7% o
2) A
19 dB
3)
1
4)
5)
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