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Research on the Limit Value of Aspect Ratio of the Frame
and Shear Wall Isolation Structure of a High—Rise Building
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Abstract: The paper analyzes the limit value of the aspect ratio of the frame and shear wall base isolation
structure and the dynamic response law of the superstructure, designs the frame and shear wall structure by
using PKPM, and analyzes the seismic isolation of the two structures by using ETABS software. In order to
better characterize the seismic isolation effect of the structure, the concepts of story shear ratio, story bending
moment ratio, story displacement angle ratio and period ratio are introduced to compare the dynamic responses
of structures with different aspect ratios before and after seismic isolation. The analysis results show that the
tensile stress of the support of the frame structure with an aspect ratio of 4 exceeds the limit after seismic
isolation, while the support of the shear wall structure has not yet appeared tensile stress. Research results show
that tensile stress of base—isolated frame structure with aspect of 4 is over limit, while there is no tensile stress

for the corresponding isolated shear wall structure. The limit of aspect ratio in Chinese seismic code for buildings
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is only suited for the isolated frame structure, and the suggested aspect ratio for isolated shear wall structure is

not greater than 7. Moreover, the research results also show that the tensile stress of isolators in isolated frame

structure is more prone to be out of limit,

structure is more likely beyond the limit.

whereas the compressive stress of isolators in isolated shear wall

Keywords: Aspect ratio; Base—isolation; Vertical stress of isolation bearing; Frame structure; Shear wall

structure
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Fig.2 Layout plan of frame superstructure
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Fig.3 Floor layout of shear wall structure
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Table 2 The mechanical parameters of isolation bearings

. AR AN ANl
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(kN/mm) (kN/mm)
LNR600 0.909 / 2092
LRB600 0.929 90.2 2445
LNR700 1.06 / 2861
LRB700 1.084 122.7 3259
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Fig.4 The serial number of isolation bearings
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Fig.5 Arrangement of isolation bearings of frame structure
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Fig.6 Arrangement of isolation bearings of shear wall structure
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Table 3 Comparison of dynamic characteristics between base—isolated and non—isolated structure

PRRELE A JEPERELE
LERRR RAS i 5750(%) i 25 Z250(%)
X A Y [A] XA Y [A]
1 3.306 585 0.0091 97.3918 1.833 962 0.008 72.0972
HEZE 2 3.259 775 97.5036 0.0089 1.767 677 69.6883 0.0055
3 2.670 852 0.3808 0.0004 1.482 951 3.6459 0.0055
1 2.665 094 98.6004 0.0000 1.304 695 71.6061 0.0014
UL 2.539 018 0.0000 99.3858 1.033 546 0.0018 64.914
3 2.108 661 0.0241 0.0000 0.790 921 0.0634 0.0001
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Fig.7 Comparison of shear and bending moment before and after structural isolation
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Table 5 The height of structures with different aspect

ratio
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Table 6 Period comparison between ETABS and PKPM

models
N PR (s) \
st RS R%E/(%)
ETABS PKPM
1 1.67 1.62 3.11
5 2 141 1.42 0.23
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1 2.00 1.99 0.56
6 2 1.86 1.82 2.33
3 1.32 1.28 3.16
1 2.39 2.40 0.60
7 2 233 2.37 1.80

3 1.56 1.60 3.01
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Table 7 The mechanical parameters of rubber bearings

— 7}\<$EHEEWU RN BRI

Z/(KN+-mm™) (kN+-mm™)
LNR600 0.909 / 2092
LRB600 0.929 90.2 2445
LNR700 1.06 / 2861
LRB700 1.084 122.7 3259
LNRS800 1.197 / 3073
LRB800 1.221 160.3 3535
LNR900 1.515 / 4338
LRB900 1.549 202.9 4905
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