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1. Research Aim:

To determine the surface pressure characteristics of principal building in presence of
adjoining buildings

(1) 4 buildings in proximity

(2) 8 buildings in proximity with two different area density
(a) Regular arrangement (b) zig-zag arrangement

(3) Multiple buildings in proximity

2. Research Method: Tornado simulator experiments on a principle building model in
presence of adjoining building models exposed to tornado like flow

3. Research Result
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Fig.1 Building model arrangement in Tornado-like flow simulator



4 building arrangement

Fig.2 Surface pressure on building models in presence of 4 adjoining buildings
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Fig.3 Surface pressure on building models in presence of 8 adjoining buildings (Regular
arrangement)

The arrangement shown in Figure.3 is that of 8 interfering buildings surrounding the
principal building. As can be seen the pressure distribution on roof and walls are
considerably different in presence of interfering buildings compared to an isolated building
case.
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Fig.4 Surface pressure on building models in presence of 8 adjoining buildings (Zig-Zag
arrangement)



The arrangement shown in figure 4, is when , the interfering buildings are arranged in a
zig-zag arrangement compared to regular arrangement. Comparison of surface pressure
distribution is made with isolated building case. As observed for 8-building regular
arrangement, the pressures are considerably different with respect to the isolated building
case.
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In real time situations buildings occur in groups and the effect of an adjoining building or group of
buildings on tornado indued wind loads on surrounding structures needs to be investigated. With this

aim the proposed objectives for the FY 2024 research was

(1) Experimental studies to determine wind pressures on principal building model amidst a group

of buildings
(2) Comparison of tornado induced wind loads between isolated building and group of buildings

Scaled models of principle building (a pressure model) already manufactured through earlier JURC
projects was used. Further the adjoining building models were fabricated at BITS-Pilani using 3-D

printing methods.
Pressures on principal building model were obtained.

Comparison was made between wind loads on isolated building and that of interfering building to

understand and estimate how the presence of adjoining building will impact the tornado induced load.
*  Principal Building walls showed large pressure fluctuations in presence of interfering buildings.
. Effect on pressure fluctuations on buildings far away from the vortex was negligible.

*  Further analysis are required to understand critical distance from vortex centre where the

pressure fluctuations are dominant.




