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Abstract
E——

The average strain on a building due to the action of the wind, can be significantly altered when considering the presence of one or more neigh-
boring buildings. Such changes can be considered through the use of coefficients that take into account the distance that the neighboring building
is from the building being studied. The present work was developed in order to verify the values currently adopted by the Brazilian standard that
regulates the wind action in buildings. With the use of a wind tunnel, several tests were carried out in a standardized building considering the
presence of other buildings with similar dimensions close to it. The distances between the buildings, the quantity and the layout of the neighbor-
ing buildings were taken into consideration. It was possible to conclude that, in general, the presence of the neighboring buildings produced an
increase on the strain. Interference, in many situations, increased strain above the rates suggested by the current Brazilian wind action standard.

Keywords: wind action, neighborhood effects, aerodynamics of buildings.

Resumo
E——

Os esforgos médios atuantes em uma edificagao devidos a agéo do vento, podem ser significativamente alterados quando se considera a presenga
de um ou mais edificios vizinhos. Tais alteragdes podem ser consideradas através da utilizagdo de coeficientes que levem em conta a distancia
que o edificio vizinho esta da edificagdo em estudo. O presente trabalho foi desenvolvido no intuito de verificar os valores atualmente adotados
pela norma brasileira que regula a agdo do vento em edificagbes. Com a utilizagdo de um tunel de vento, foram feitos varios ensaios em um edificio
padronizado considerando a presenca de outros edificios com dimensdes idénticas proximos a ele. Considerou-se o afastamento entre os edificios,
além da quantidade e da disposigcéo das edifica¢des vizinhas. P6de-se concluir que, de maneira geral, a presenga das edificagdes vizinhas produziu
a majoragao dos esforgos. As interferéncias, em muitas situacdes, elevaram os esforgos acima dos indices sugeridos pela atual norma brasileira de
acao do vento.

Palavras-chave: agao do vento, efeitos de vizinhanga, aerodinamica de construgoes.
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1. Introduction

EE

The need to better exploit land in urban centers has called for
higher and slenderer constructions. The desire of people to live
closer to downtown makes these areas become highly valuable
and densely constructed. As investors seek to fine cheaper land
that may provide a bigger return on investment, more buildings are
built on suburban regions. Many of these buildings are unique in
the region considering the time they were built. However, with local
development other buildings of similar size begin to be constructed
in the region. Depending on the distance, these new buildings alter
the air flow over the first buildings that makes an isolated situation
become one that makes the consideration of the building presence
in the neighborhood necessary.

Many researchers have developed studies related to the wind ac-
tion behavior interference on buildings. Many experimental studies
were developed during the years. In the numeric simulation fields,
[1] and [2] comment that the presence of local or global interferenc-
es, make it extremely difficult to evaluate the interference produced
due to the great number of variables involved.

In Brazil, studies related to these interferences have been studied
since the end of the 1970s. The works of [3] and [4] considering
the uniform and turbulent stream, respectively, in squared section
buildings, already pointed to a rise in the strain intensity. Recently,
[5] also verified that the rise in strain due to the presence of neigh-
boring buildings in the wind action direction are different of those
foreseen in Brazilian standards. Proceeding in this line of study, [6]
also observed the elevation of strain through a statistics evaluation
considering the presence of a single neighboring building.

The results of these studies performed over ten years caused some
standards to establish forms of considering the effects caused by
neighboring buildings. Amongst them are New Zealander [7], Eu-
ropean [8], Indian [9], and Brazilian [10] that served as orientation
for this study.

Considering that the Brazilian standard is currently undergoing a

revision process, the objective is to amplify the information gamma
in relation to the intensity of the neighboring building’s interference
in the wind action over another building. The quantity, arrangement
and distance that the neighboring building had in relation to the
building studied where established as parameters. The wind shear
average strain on the base, torsion to the building axis and flexion
around the transversal axes on the base of the building studied
were evaluated. We expect that the collected data will aid in prob-
able decision making as to how, when and what values should be
used to consider the presence of neighboring building in the elabo-
ration of a construction project.

2. Experimental program
——
2.1 Equipment

The experiments were held using a wind tunnel of limited atmo-
spheric layer of the Construction Aerodynamics Laboratory of the
Rio Grande do Sul Federal University (LAC-UFRGS) Professor
Joaquim Blessmann in Porto Alegre, Brasil. The test table used
was positioned in the tunnel region with a transversal section of
1.30m x .90m with an extension of 9.32m. According to [11], these
dimensions, presenting a length/height ratio of 10.4, are appropri-
ate for simulating the characteristics of wind acting on a construc-
tion. The models were built in a scale of 1:406. The generated
turbulence simulated an exponent of .23 to the power law. Such
turbulence is equivalent to categories Il and IV classified in [10],
that represent plain terrains with numerous and spread out obsta-
cles similar to small cities or area distant to great urban centers.
The average wind simulated profile, V(z)/Vref, the turbulence in-
tensity distribution, 11, and the longitudinal scale of turbulence, L1,
for the roughness assumed, are shown in Fig. 1, where Vz is the
average wind velocity at the height of the gradient wind.

The Commonwealth Advisory Aeronautical Research Council
(CAARC) was studied as the standard building. The reduced study

Figure 1
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Characteristics of the simulated Wind: (a) Wind profile; (b) turbulence intensity distribution;
(c) longitudinal turbulence scale for an exponent p = 0.23
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Experimental study on the interference intensity produced by the presence of neighboring buildings
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model and the models used as neighboring buildings, presented in
Figure 2, measures 75mm x 112mm x 450mm. The study model
was built in acrylic, equipped with 280 pressure plugs distributed
on the four facades and divided in ten height levels, as shown on
Figure 3. The plugs contain the standard location as established by
[12], and on regions next to the edges where there are high pres-

Figure 2
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sure gradients, as adopted by [13].
The pressure data of each plug where obtained through a micro
electric pressure gauge Schiltknecht MANOAIR 500, that also pro-
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(a)

Data reading equipment: MANOAIR and connection tubes fo the piezometric rings of the wind tunnel;
(b) Scanivalve with the 64 pressure measuring channels by module
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Figure 5

(b)

(0) Studied wind incidence direction; (b) Distances for the neighboring buildings’ positioning

vided the temperature and pressure information on the test cham-
ber at the moment of the experiment. The fluctuating pressures
were registered by the Scanivalve ZOC33-Dantec device, at an
acquisition rate of 20 kHz and imprecision of .12%. Both devices
are shown on Figure 4.

2.2 Study parameters

The incident direction of the wind was taken under consideration
from the x axis with a variation of 15° summing twenty-four direc-
tions, shown on Figure 5 (a). 8192 pressure readings in mmH,0 in
each plug were taken, in an interval of 16 seconds, for each wind
direction. As to the distance of the neighboring buildings, inspired
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Figure 6

in the torsion calculation idea for construction, presented by [10],
the building height was used as a parameter. Four distances were
studied and respectively named D1 =H, D2 = 1,56H, D3 =2,0H e D4
= 2,5H, where H is the height of building, as shown on Figure 5(b).
Eight types of vicinities were established, named from V1 to V8,
where all of them were placed externally to each one of the dis-
tances along the alignments presented in Figure 6 totalizing thirty-
two tests.

2.3 Strains and interference factors

The dynamic pressure utilized on the pressure calculation is given
by expression 1:

: Wind Wind
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(@) Vicinity V1; (b) Vicinity V2; (c) Vicinity V3; (d) Vicinity V4; (e) Vicinity V5; (f) Vicinity V6;

(9) Vicinity V7, (h) Vicinity V8
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in the wind action in a tall building

q = koApa Mm

Where:

q: dynamic pressure at a distance

k,: wind tunnel calibration factor, previously determined, in relation
to the atmospheric pressure values to the drainage pressure dy-
namics; value of 1.185 for the test held with the CAARC Standard
Tall Building in the test tunnel.

Apa: reference pressure

The resulting strength coefficient in the direction of the base axes
are the result of the reason between the vectorial sum of the acting
forces in the area of influence of each pressure plug, and the prod-
uct of the dynamic pressure by the total area of the wind incidence
face, according to the expression 2 and 3:

Crp. = Fx 2
Fy = quH ( )
F
_ Ty
Cr, = qB.H ©)
Where:

Fx, Fy: the global force in direction of axes X and Y respectively;
CFx, CFy: strength coefficient direction of axes X and Y respectively;
q: dynamic wind pressure;

Bx, By: nominal dimensions of the transversal section of the build-
ing in direction of axes X and Y respectively.

H: height of the building.

The coefficient of bending moments around the base axes were
determined by the reason between the sum of the bending
around each main axis and the product of dynamic pressure by
the volume of the main building, as presented by expressions
4 and 5:

M
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Figure 7

Union of the distance proposals of the strain
standards on the CAARC standard building,
according to the Brazilian standard

Where:
Mx, My: bending moments around axes X e Y respectively;
Cy Cy,: bending coefficient around axes X e Y respectively;
For determining the torsion moment coefficient around the main
building axis, a similar criterion was adopted of the bending mo-
ment as presented in expression 6:
My
Cr= qB.B,H ©

Where:

M. : torsion moment around the torsion axis;

C,: torsion coefficient;

We adopted the limits established by [10] for result comparison pur-
poses. The Brazilian standard considers the presence of neighbor-
ing buildings in two ways depending on the strain studied. Torsion
is considered by applying an eccentricity on the resultant wind force
acting on the facade. If the effects of the neighborhood are taken in
to consideration, the eccentricity between the building axis is 15%
of the dimension of the facade in account. Only the buildings that
are inside a circle of radius equal to 0.5H or three times the smallest
side of the building, “b”, from the center of the building being studied,
where H is the height of the building, are considered neighboring.
As to base shear 7 and the bending around the base axes, the
neighborhood is taken in to account through the strain of the product
by the neighborhood factor (FV). The neighborhood factor is defined
as being the reason between the aerodynamic coefficient consid-
ering the building as neighborhood, by the aerodynamic coefficient
considering the isolated building as shown in expression 7.

_ C building with vicinity
" Cisolated building

0

The value of the neighborhood factor varies linearly by 1.3 to 1.0
depending on the reason between dislocation “s” between the
buildings and dimensions “d*”. The d* value is given by the small-
est of the following dimensions:

The smallest side of the building being studied, “b”

the semi-diagonal of the transversal section of the building studied

given by: %,/a2+b2, where “a” is the biggest side of the

building being studied

Once the values are obtained, the neighboring factor is determined
as shown below:

s/d*<1,0 -FV=13

s/d*=23,0 - FV=1,0

For the intermediate s/d* values, interpolate linearly.

Figure 7 presents the union of both proposition of distance of the
Brazilian standard considering the standard CAARC building.

In the present study the neighborhood factor, expression used by
[10], was denominated interference factor (FI). The calculation of the
interference factor is done according to that presented in expression
7, and was used for the study of all strains, including torsion.

3. Presentation and results
[

The figures from 8 to 15 present the values of strain coefficients
for the eight neighborhood arrangements proposed. In each figure

1040 m——
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around building axis

IBRACON Structures and Materials Journal * 2018 « vol. 11 +n® 5 O reeeeee— | 041



Experimental study on the interference intensity produced by the presence of neighboring buildings
in the wind action in a tall building

e CFx-D2 e CFx-D3 e CFy-D2 e CFy-D3
CFx-D4 CFy-D4
2,0 2,0
[ JIPN
1,5 " 1,5
1,0 / 1,0 i \
0.5 0,5 ---7/
X ...JY\..LE'—‘.........
%0,0 + - H4H QO,O .\
-0,5 l -0,5 \
-1,0 l -1,0 5 /!
-1,5 -1,5
2,0 -2,0
5 5 5 5 5 3B 3B B B B> BB 5 > 5 5 3 5 S5 5 3B > B S
o © >» N Te] <o) — < N~ o [32] o © » N O O < < ~N O ™
~ ~ ~ N N N [sp] ™ ~ ~ -~ N N N O ™
Wind direction Wind direction
(a (b)
e CVIx-Isolated e C\Mx-D1 e CMy-Isolated e CMy-D1
e CMx-D2 e CMx-D3 e CMy-D2 e CMy-D3
60 CMx-D4 CMy-D4
o TS
‘ /4
4,0 e
3,0
2,0 /
. 1.0 N
= 0,0 + e N t
S o )
2,0 -+
-3,0
-4,0
-5,0 \[ i
-6,0
588888885 E *hBeEBBELEEE
Wind direction Wind direction
(c) (d)
e CT-|solated e CT-D1
e CT-D2 e CT-D3
CT-D4
0,3 I
0,2 -
\ /i
50,0 i t J, :\
-0,1 \
-0,2
-0,3
5 & 5 > > & & > B D> B S
(32 © O « v o — < N~ o ™
- = = N N N O ™
Wind direction
(e)
Figure 9

e CFx-Isolated e CFx-D1

e CFy-|Solated e CFy-D1

Load coefficients for the vicinity V2: (a) Resultant force in the direction of the X axis; (b) Resultant force in
the direction of the Y axis; (¢) Base momenta round axis X; (d) Base moment around axis Y; (e) Torsion
around building axis
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the direction of the Y axis; (c) Base momenta round axis X; (d) Base moment around axis Y; (e) Torsion
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Figure 13

Load coefficients for the vicinity V6: (a) Resultant force in the direction of the X axis; (b) Resultant force in
the direction of the Y axis; (¢) Base momenta round axis X; (d) Base moment around axis Y; (e) Torsion
around building axis
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Figure 14

Load coefficients for the vicinity V7: (a) Resultant force in the direction of the X axis; (b) Resultant force in
the direction of the Y axis; (c) Base momenta round axis X; (d) Base moment around axis Y; (e) Torsion
around building axis
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Figure 15

Load coefficients for the vicinity V8: (a) Resultant force in the direction of the X axis; (b) Resultant force in
the direction of the Y axis; (c) Base momenta round axis X; (d) Base moment around axis Y; (e) Torsion
around building axis
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Figure 16

Interference Factor (IF) Analyses of torsion of vicinity V1 positioned at distance D1

it is possible to observe five graphics. The curve that represents
the wind action effect on the building when it is considered in
isolation was taken as reference. The others, consider the same
effect with the presence of neighboring buildings in each of the
distance proposed.

Observing the shear on the base in direction of the X axis, an el-
evation is noted, produced by the presence of neighbors, in ev-
ery arrangement proposed. In the case of one or two neighbors,
this elevation is more generalized, occurring in both the direction
of the neighbors more windward as in the direction of those that
were leeward. The presence of three and four neighbors provided
situations of more evident protection, especially when the group of
buildings were windward from the building being studied.
Observing the shear on the base in direction of the Y axis, the pro-
tection effect is verified in most of the neighborhood arrangement
proposed, especially in distances D1 and D2, when the buildings are
positioned windward. The elevations occurred, more sharply, when
the buildings were dislocated laterally as to the wind incidence.

As to the bending around the X axis, the protection was more evi-
dent when the neighbors were windward and positioned in distances
D1 and D2. The presence of more buildings with distance D3 and D4
in a windward position, on the contrary, sharply elevated the bend-
ing. In the other cases subtle bending elevations were observed.

For the bending around the Y axis, strain elevation occurred in a
generalized manner. It is also possible to observe discrete pro-
tection situations with the neighbors at windward, especially when
there were three or more buildings.

Finally, analyzing the torsion strain it is observed that the main al-
terations will occur with the neighbor positioned more windward
to the building studied. The sharper elevations will occur with the
presence of up to two neighboring buildings. It was also possible
to observe that for situations with more than one neighboring build-
ing, they alter the wind flow provoking situations of inverted tor-
sion, when compared to the building isolated, especially when the
neighbors were positioned in closer distances. The presence of the
three or more neighbors lead to protection situations in a bigger
number of wind incidence directions.

From the strain coefficient data collection, the interference factor
evaluation was done according to expression 7. The result of the
calculation of the interference factor was analyzed through graphs
as presented in figure 16. The range between the red lines indi-
cate the limits that are contemplated by [10]. The points where the
graph is above or below these limits, indicate situations of strain
elevation, and represent an interference rate above the unit.

As to the CAARC standard building, following the recommenda-
tions of the Brazilian standards, the limit of distance to the torsion

Table 1
Results for distance D1
» o IF above the Intensity of IF out of code
S | §, | codelimits IF<1.2 1.2<IF<1.4 14<IF<1.6 IF>1.6
(7] a—
” 2 A o ° o
k) 5 o £ 0 Lo L~ Lo
& | 8| 8 | 2| £ 2 S| 2 38| ¢ 3% | ¢
S le] 5 |EE| 3 | W | 2| | EL| 2| W |EL| 3| W|EL| B | W
0 S0 ] > 5
& S (-2 2 3@ (2 o2 (2 o2 (-3
a w o o9 of
- < < <
FX-D1 13 85 94 52.5 17 18.1 57.0 34 36.2 76.0 24 255 89.4 19 20.2
FY-D1 17 89 86 49.1 26 30.2 65.7 25 29.1 80.0 23 26.7 93.1 12 14.0
T-D1 192 50 93 49 34.5 14 28.6 75.4 21 429 90.1 7 14.3 95.1 7 14.3
MX-D1 20 92 80 46.5 19 23.8 64.5 23 28.8 77.9 21 26.3 90.1 17 21.3
MY-D1 11 86 95 52.5 11 11.6 53.6 34 35.8 72.4 27 28.4 87.3 23 24.2
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Table 2
Results for distance D2
® @ IF above the Intensity of IF out of code
5 | §, | code limits IF<1.2 1.2<IF<1.4 14<IF<1.6 IF>1.6
7] —
P e 9 o o o
3 |5 | o |£6 oo ¥} o
8 | 8| & | c2| 2 £ 8L | 2 38| o e | o
S e | 5 |EE| 2 | W | 3 | »|EE| 3 | » |EL| 2 || B2 2 | ®
o £% o) o) 53 o) 53 o) 53 Jo)
& ES <3 (<3 02 <3 02 <3 o2 (3
a w o o o?
= < < <
Fx-D2 20 65 | 107 | 622 | 34 | 318 | 576 | 26 | 243 | 727 | 33 | 308 | 919 | 14 | 131
FY-D2 16 52 | 124 | 705 | 43 | 347 | 540 | 53 | 427 | 841 | 22 | 177 | 966 | 6 4.8
D2 | 192 | 59 70 63 | 474 | 27 | 429 | 729 | 25 | 397 [ 917 | 6 95 | 962 | 5 7.9
MX-D2 25 55 | 112 [ 671 | 43 | 384 | 587 | 41 | 366|832 | 20 [179 [ 952 | 8 7.1
MY-D2 14 64 | 114 | 640 | 33 | 289 | 545 | 31 [ 272 | 71.9 | 31 | 272 | 893 | 19 | 167

strain is the height of the building “1.00H”. As to the other strains,
the distance limits vary from 0.15H to 1.00H. Many researchers
have studied the dynamic effects produced by the presence of a
neighboring building inside this range of distance. In many of these
studies such as [14], [15] and even [16] that even worked with a
distance of up to 6.7H, verified the elevation of the dynamic re-
sponses studied in each of these studies.

In his studies, [5] evaluated the interference of buildings of different
heights, with distances of around .25H to .36H, in other words, all
were in the limits advised by the Brazilian standard. As advised by
the standard, [5] made a strictly statistical analysis of the strains
produced by the action of the wind considering the presence of
neighboring buildings. For the directions that were not advised by
the Brazilian standards, [5] found elevation rates of up to 2.2 as to
torsion, and 2.0 for further strains.

The tables from 1 to 4 present the results of this study, discriminat-
ed by the distances D1 and D4 respectively. In the data analyses,
we strived for a rate that covered a minimum of 95% of the data col-
lected, in accordance with the trusted interval usually used in engi-
neering. The total quantity of the collected results and the quantity
of results that had to be rejected of this universe are shown. The
rejected values presented a very high interference factor, there-
fore, while analyzing the strains it is verified that such results did

not reflect with reality. This occurred in the cases where the calcu-
lations of the interference factor had values that were to small for
the numerator and the denominator, and, moreover, the denomina-
tor was much smaller than the numerator, leading to incoherent
results. The further results were divided between those that were
in accordance with the interference factor limits established by the
Brazilian standard, and those that exceed those values. Such lim-
its were considered for all strains, including the torsion strain.

As to the D1 distance, only the torsion strain had more than 95%
of valid data bellow the interference factor of 1.6. Further strains,
although they didn’t reach this percentage were very close to it
where the bending around the Y axis was the most distant one
including only 87.3% of its value bellow this factor.

On distance D2, only the shear directed to the X axis and again,
the bending around the Y axis, did not reach the trust interval for
an interference factor of 1.6. Still, these strains had 91.9% and
89.3% of its results bellow this factor. Analyzing the D3 distance,
we observed that the torsion and bending around the Y axis had
94.8% and 92.7% respectively, of its results bellow and interfer-
ence factor of 1.6. With the buildings positioned on distance D4,
only the bending around X and Y presented results bellow the trust
interval with 93.8% and 92.9% respectively. The data shows that,
as the neighboring buildings were positioned at a longer distance,

Table 3
Results for distance D2
” P IF above the Intensity of IF out of code
S | §, | codelimits IF<1.2 1.2<IF<1.4 14<IF<1.6 IF>1.6
(7] —
” 2 A o ° o
ko] 5 o £0 Lo L~ Lo
8 2 3 zo 2 2 S| 2 ST 2 ST L2
S |2 5 |EE| B | W | B3| ® | EL| 3 | ®|EL| 2 | |EL| 2| ™
o % ] o] 55 ] 53 ] 53 o)
2 2 o = 03 = 09 e o9 e~
Fa) w o= o = o=
= < < <
FX-D3 15 63 114 64.4 32 28.1 53.7 39 34.2 75.7 35 30.7 95.5 8 7.0
FY-D3 13 53 126 70.4 39 31.0 514 54 42.9 81.6 24 19.0 95.0 9 7.1
D3 | 192 37 76 79 51.0 31 39.2 | 69.0 24 304 | 845 16 203 | 94.8 8 10.1
MX-D3 18 49 125 71.8 45 36.0 54.0 49 39.2 82.2 25 20.0 96.6 6 4.8
MY-D3 14 65 113 63.5 30 26.5 53.4 45 39.8 78.7 25 22.1 92.7 13 11.5
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Table 4
Results for distance D4
® ® IF above the Intensity of IF out of code
£ :Ea: code limits IF<1.2 1.2<IF<1.4 1.4<IF<1.6 IF>1.6
(7] o
» (] 228 o ° o
§ 13| 3 |£3], . e . 22| . 28|
o 2 g c® = = g > | = % A= g =
S || 5 |ESE| B | W | B | ™ |EL| 2 | ®|EL| 2| |EL| 2|
S £%5 i 4 53 ) 53 i 53 4
2 2 = = 0% | & 0% | &= 093 =
[a) [T O = O = [
- < < <
FX-D4 15 64 113 63.8 33 29.2 | 54.8 38 33.6 | 76.3 35 31.0 | 96.0 7 6.2
FY-D4 18 44 130 74.7 34 26.2 44,8 62 47.7 80.5 26 20.0 95.4 8 6.2
TD4 | 192 29 76 87 53.4 37 42.5 69.3 26 29.9 85.3 20 23.0 97.5 4 4.6
MX-D4 15 46 131 74.0 36 27.5 46.3 59 450 79.7 25 19.1 93.8 11 8.4
MY-D4 12 62 118 65.6 36 30.5 54.4 38 32.2 75.6 30 25.4 92.2 14 11.9

the intensity of the neighbor interference reduced. For distances D3
and D4, if we consider an interference factor of 1.6, it is possible to
be in accordance with the trust interval for practically all of the strains
studied. This rate is already adopted in some situation proposed by
[9]. Although, such rates are 23.1% above the biggest foreseen rate
by [10] that is of 1.3. For the distances analyzed in this study, the
understanding of [10] is that the interferences produced are already
contemplated in the considered roughness of the grounds. There-
fore, the draftsman doesn’t use any factor for measuring strains, in
the absence of a more accurate study in a wind tunnel.

4. Conclusions
|

The presence of neighboring buildings and other constructions sig-
nificantly interfere on wind flow and, consequently, on the strains
produced by their action, independent from the positioning and the
quantity of the neighbors. This presence elevated the acting ef-
forts for the situations that were windward as well as of those that
were leeward from the building studied. The strain elevation was
observed in all distances proposed in this study. It is worth high-
light that the distances studied were higher than the distances sug-
gested by the Brazilian norm for the torsion consideration as well
as the shear and bending strains. In an effort to determine param-
eters for the normalization of the neighboring interference factor,
it was not possible to reach the 95% criteria of the contemplated
results, nominated trust interval, for many of the proposed place-
ments. The necessity of further studies on this interference factor is
evident to improve the recommendations that are operative in the
Brazilian standard. Such improvement will positively aid draftsmen
in their projects, considering that many have the standard param-
eters as their only source of information to beacon their decisions
during a project elaboration.

5. Acknowledgements

EE

The authors thank the financial support of CNPq (Brazil) that made
this study possible. We also thank the Construction Aerodynamic
Laboratory of the Federal University of Rio Grande do Sul, Porto
Alegre, Brazil team members, for their availability and dedication in
making the tests for this study.

6. Bibliographic references
EE

[11  KIM, W.,, A. YOSHIDA, e Y. TAMURA. “Variability of Local
Wind Forces on Tall Buildings due to Neighboring Tall Build-
ing.” 14th International Conference on Wind Engineering.
Porto Alegre, 2015. 12.

[2] KIM, W., Y. TAMURA, e A. YOSHIDA. “Interference effects
on aerodynamic wind forces between two buildings.” Journal
of Wind Engineering and Industrial Aerodynamics, 2015, 147
ed.: 186-201.

[3] BLESSMANN, J. RIERA, J. D. Interaction effects in neigh-
bouring tall buildings. FIFHT INTERNATIONAL CONFER-
ENCE. Pergamon Press Inc. Amsterdam, v. |, p. 381-396.
1979.

[4] BLESSMANN, J. RIERA, J. D. Wind Excitation of Neighbour-
ing Tall Buildings. Journal of Wind Engineering and Industrial
Aerodynamics, v. 18, p. 91-103. 1985.

[6] FONTOURA, P. C. C. N. O. “Estudo experimental em tunel
devento dos efeitos de vizinhanga em edificios altos.” Ed-
icdo: Universidade de Brasilia. Brasilia, DF: Tese de dou-
torado, Programa de Pés-Graduagdo em Estruturas e Con-
strucao Civil, 2014. 318.

[6] VIEIRA, G. S. BRITO, J. L. V. LOREDO-SOUZA, A. M. Ex-
perimental study of the neighborhood effects on the mean
wind loading over two equivalent high-rise buildings. Latin
American Journal of Solids and Structures, Vol. 15, n° 2,
2018.

[71  AUSTRALIAN / NEW ZEALAND STANDARD. Structural de-
sign actions. Part 2: Wind actions. — AS/NZS 1170.2:2011,
2011.

[8] INSTITUTO PORTUGUES DA QUALIDADE. Eurocédigo 1
- Accdes em estruturas. Parte 1-4: AgOes gerais - Agdes do
vento. NP EN 1991-1-1-4:2010, 2010.

[9] BUREAL OF INDIAN STANDARDS. Wind Loads on Build-
ings and Structures. 1S:875(Part3). 2012.

[10] ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS. For-
gas devidas ao vento em edificagcdes. — NBR 6123, Rio de
Janeiro, 1988.

[11] BLESSMANN, J. Aerodinamica das Construgdes. Porto
Alegre: Sagra, 1990.

IBRACON Structures and Materials Journal * 2018 « vol. 11 +n® 5

meessssssssssm—— 1051



Experimental study on the interference intensity produced by the presence of neighboring buildings
in the wind action in a tall building

[12]

[13]

[14]

[15]

[16]

MELBOURNE, W. H. Comparison of measurements on the
CAARC standard tall building model in simulated wind flows.
Journal of Wind Engineering and Industrial, Amsterdam, v. 6,
p. 73-88, 1980.

DRAGOIESCU, C.; GARBER, J.; KUMAR, K. S. A compari-
son of force balance and pressure integration tecniques for
predicting wind-induces responses of tall buildings. Struc-
tures, 2006.

TANG, U. F, e K. C. S. KWOK. “Interference excitation
mechanisms on a 3DOF aeroelastic CAARC building mod-
el.” Journal of Wind Engineering and Industrial Aerodynam-
ics, 2004: 1299-1314.

OLIVEIRA, M. G. K. “Desernvolvimento de uma Balanga
Dinamica de Trés Graus de Liberdade para Estudos dos
Efeitos de Flexo-Torcdo em Edificios Altos Submetidos
a4 Acgdo do Vento.” Edicdo: Universidade Federal do Rio
Grande do Sul. Porto Alegre, Rio Grande do Sul: tese de
doutorado. Programa de Pos-Graduagdo em Engenharia
Civil da UFRGS, 2009. 207.

BENIA, M. C. D. Determinagao dos Efeitos de Vizinhanga na
Resposta Dinamica de Edificios Altos sob a A¢do do Vento.
Vol. Dissertagdo de mestrado. Programa de Pés-Graduagao
em Engenharia Civil vols. Porto Alegre: Universidade Fed-
eral do Rio Grande do Sul, 2013.

1052 ——

IBRACON Structures and Materials Journal * 2018 « vol. 11 +n°5



