An Experimental Study on the Vertical Vibration Transfer in Horizontal Way
according to Shear Wall Building Structures due to Exciting Vibration Forces
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ABSTRACT

In general, the vertical vibration problems for strength of members and serviceability of building
structures are not considered in structural design process, but the prediction of the vertical
vibration is very important and essential to structural design process. This study aims to
investigate the characteristics of vertical vibration in terms of the transfer of horizontal directions
to near—rooms on the shear wall building structures. In order to examine the characteristics of
vertical vibration, the modal test and the impact (heel—drop and hammer) excitation experiments
were conducted several times on two building structure. The results from the experiments are
analyzed and compared with the results. The results of this study suggest that the characteristics
of vertical vibration transfer in horizontal way are effected from the fundamental frequency of the
slabs, and are effected the shear wall on the path of the vibration transfer.
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Experiment place

(a) Typical plan (the 3rd floor plan)

120mm1 ﬁ ﬂ j ﬁ Reinforced concrete

(b) Slab section

Fig.1 Typical plan and slab section
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Fig. 2 Typical unit plan (25 py type)

Table 1 Equipment list

Equipment Model Specification Quantity
Dynamic Data physics 4 channel 1
analyzer Model : DP440 Dynamic analyser
Dytran Sensitivity : 5,000 mV/g
Accelero-meter Model © 3191A Range : 5 g (output) 3
Frequency range(%5 %) : 0.1~1,000 Hz
Impact hammer Dytran Sensitivity @ 0.95 mV/LbF 1
Model : 5802A Maximum impulse: 8,000 LbF
Walkie-talkie Taekwang TFR-70
Digital camera Olympus C3000 zoom 1
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Table 2 Natural frequency

L Frequency (Hz)
"Mode| Bed 1 room | Living room | Bed 2 room
1 4850 2953 28.86
2 53.75 49.31 60.78
3 72.86 66.51 73.99
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Fig. 7 Dynamic analyzer

Fig. 8 Modal test
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Table 4 Natural frequency
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Fig. 24 Frequency response from bed 1 to Living room for
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Table 5 Overall Vibration Level (dB, RE. 107°%)

. Excitation - Acoelefﬁmetefi -
Experi- point~1 | point-Z | point-3
source-place- k A
ment it O @ @
P 00 | 00 |00
78.37| 52.84| 56.21
F-B1-C
2-A -25.53 337 -2216
53.25| 39.66( 42.38
H-B1-C
-1359 2.72| -10.87
6733} 53.63| 62.21
F-L-C
o -13.70 8581 -512
57.33| 4488| 51.35
H-L-C
-12.45 6.47| -598
Ref. 1Hz~156 Hz
*F :heel drop Bl:Bed 1 room C : Center of slab

H:Impact hammer L :Living room
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