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A Study on the Core Equivalent Stiffness Modeling Technique for FSI
Analysis of High-Rise Buildings Under Wind Load
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Abstract

Recently, the trend is emerging a variety of irregular tall buildings. It is important to design the building for lateral load
according to this trend. Fluid Structure Interaction(FSI) simulation can be performed to understand the vibrations of the
structure against dynamic wind loads. In order to make the physical characteristics of the actual structure and the analytical
model the same, we studied core inserting equivalent stiffness modeling method. As a result of this analysis, the stiffness
of the structure can be set similar to that of the two axes of the structure, and turbulence can be reproduced through the

acceleration tendency.
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(Fig. 1) Domestic high-rise buildings
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(Fig. 2) FSI analysis concept
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(Fig. 4) Arbitrary cross section
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(Fig. 3) Cantilever beam subjected to arbitrary
distributed load P(z)
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Structural analysis of actual structure
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(Fig. 6) FSI analysis flowchart
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(Fig. 7) View of the NEATT
(North-East Asia Trade Tower)
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(Table 1) Design overview of target building

Location Yeonsu-gu, Incheon
Area 138,316(1n )
Usage Office/Hotel
Scale 68 above ground floors(305m),

3 under ground floors

Structural system

Core+Outrigger+Column
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(Fig. 9) Analytic space
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(Table 2) Actual physical characteristics of NEATT

x-axis maximum displacement ~ H/755(0.404m)
y-axis maximum displacement ~ H/988(0.309m)
Natural frequency 5.8s
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(Table 3) Equivalent elastic modulus setting and
displacement error

Equivalent oeds yeads
elastic i
modulus(MPa) (error) (error)
Core 19018
Case 0424m 0.29m
A (4.8%) (3.2%)
Outside 418
B g
(£2) '
Case  y-axis 1353 041m 0.259m
B (£,) ' (1.4%) (16.2%)
Average
496.2
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(Table 4) Modal analysis results

Ist 2nd 3rd 4th 5th
mode mode mode mode mode

1l

0172 0175 0.807 0.856 0.991
Hz Hz Hz Hz Hz

i

0172 0175 0.774 0.864 1.002
Hz Hz Hz Hz Hz
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(Fig. 11> Acceleration measurement position
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(Fig. 12) Example of acceleration
along wind direction
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(Table b) Maximum acceleration according to wind
direction(unit: milli-g)

Case A Case B
Wind- Wind Wind- Wind
Total gi cross  Total gi Cross
r —dir. 8 ~dir.

Dir1 437 287 43.6 402 21.6 40.2
Dir2 302 185 264 481 325 48.0
Dir3 272 112 249 212 16.1 179
Dir4 401 26 354 469 28.0 46.7
Dir5 411 19.0 38.6 36.5 22 35.7
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