Journal of the Korea Institute for Structural Maintenance and Inspection
Vol. 19, No. 3, May 2015, pp.048-054
http://dx.doi.org/10.11112/jksmi.2015.19.3.048

S7t YRjE =0F

pISSN 2234-6937
eISSN 2287-6979

ESHICIAAEIO| o4t |AdH|

A Preliminary Design for Hybrid Building System with Progressive Collapse Prevention Means
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Abstract

In this study, we propose an innovative lateral force distribution building system between tall buildings by utilizing the
difference of moment of inertia, resulting the reduction of lateral displacement and the lateral forces in terms of an alternative for
the dense human and increased cost of lands in highly integrated city area. A successive collapse prevention means by providing
additional bearing plate between connections is proposed. In addition to that, a more economical vibration reduction is expected
due to the suggested tuned mass damper on the surface of spacial structure. In the considered verification examples, reduced drifts
at the top location of the building systems are validated against static wind pressure loads and static earthquake loads. The
suggested hybrid building system will improve the safety and reliability of the new or existing building system in terms of more
than 30% reduced drift and vibration through the development of convergence of tall buildings and spatial structures.
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(b) resultant bending moment diagram

Fig. 1 The reduced moment effect of proposed hybrid tall building system subject to wind pressure

-Tilted, enlarged spaces
connected to dome structure

- Spaces for future
I transportation platforms,
Exhibition, Stadium, or

Entertainment, working as
Tuned Mass Dampers as well

- Structural and Economic
Benefits
l 1) 250% Effective than

-

Outrigger Braced Building
2) 200% Increased Space

3) 30% Decreased Drift

4) 80% Decreased Vibration
5) Increased reliability

6) Decreased Construction
time and budgets
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(a) side view of the proposed building system
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(b) section of the spatial structure among buildings

Fig. 2 side view and the section of the proposed hybrid tall building system subject to wind pressure
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Fig. 3 Reduction moment due to spatial structure compared
with outrigger belt truss building
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Table 1 Horizontal deflection subjected to wind pressure in Outrigger truss building and proposed one

Deflection Qutrigger Belt Truss Building

Reduction of drift in the proposed hybrid building system

WX1
Based on Moment =27 / — M, |dx

Additional moment due to dome, adding left outrigger equation()

W _ 4 _ 3 _ _
Area Method M= Vo, V:( W, (H~ X)) )/((H X)M) 3w, (- x)
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Fig. 4 spatial structure and connected cables against successive
collapse due to fracture of cables
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Fig. 6 (a)location and (b)layout of tuned mass damper for
the building system
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Fig. 7 Reduction moment due to spatial structure in 2 dimensional
model
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Fig. 8 Reduction moment due to spatial structure in 2 dimensional
model

Table 2 Compared results of evaluated response due to the
location of dome—spatial structure

Locgtlc‘)n of Drift at the top of a Drift at the top by the tiop
building single building (mm) located dome in a hybrid
m e ne building (mm)
146.30 755.8 515.7
87.78 480.9 328.2
43.89 343.5 214.9
0 0 0
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