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Abstract:  The global warming and climate change has resulted in adverse environmental conditions which cause deflection of 

building structure and higher base shear. The high rise buildings are located in zone of severe wind. The building design, shape and 

orientation have significant effect on deformation of structures. The current research presents the extensive review in the wind load 

analysis of building structure. The existing analysis are conducted using experimental and numerical techniques. The experimental 

techniques involve wind tunnel testing at varying speeds.  
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I. INTRODUCTION 

 

It is well established that shape of the structure plays a significant role in resistance against wind-induced load and response of the 

structure in either direction. The rectangular cross section structures are more vulnerable to the lateral response unlike triangular, 

elliptical, cylindrical shapes; these shapes offer greater structural efficiency. Although wind load depends on the outer geometry of the 

building, the wind load for the tall buildings cannot be generalized due to wide variability in shapes and surroundings for a building 

which can be unique for every case. So in early design stage scrutinizing of building design modification to mitigate the wind load 

and to deal with the serviceability issues recommended. 

 

 

Figure 1: Wind load on rectangular structure 

 

 

II. LITERATURE REVIEW 

Kijewski and Kareem (1998) conducted extensive studies on the structural response based on several wind codes provisions and WT 

measurements [1]. The current structural design for wind loads is based on the Equivalent Static Wind Loads (ESWL) approach. The 

wind design codes provide the aerodynamic loads distribution generally on buildings up to 200 m tall with limited degree of accuracy. 

For tall, wind sensitive building structures with irregular shapes, most of the codes recommend the use of pressure data recorded in 

the wind tunnel (WT) facility. 

 

Whalen et al. (2000) [2]. The Database Assisted Design (DAD) concept for wind loads was initially developed for low-rise buildings 

by. It was extended later to tall, flexible buildings, through a remarkable research and development work at the National Institute of 

Standard and Technology (NIST). Thus, by using a large number of simultaneous pressure time-histories from wind tunnel 
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measurements, the dynamic response analysis and structural design are straightforward performed. The need of using peak 

combination rules, both for loads and response parameters is thus removed and the wind directionality effect is directly addressed in a 

transparent analysis procedure 

 

Iancovici (2019) [3]A detailed description of the time-domain analysis framework for linear-elastic behavior tall buildings is given 

by. In order to meet the current structural engineering needs however, an extensive nonlinear dynamic analysis package is currently 

under development in order to reproduce various forms of induced damage that are little revealed by the current available analysis 

procedures. A large number of nonlinear dynamic analyses were efficiently performed in order to quantify and monitor in the time-

domain, the extent of damage at each section, element, story and overall structural level. Moreover, using the tool provided by the 

Incremental Dynamic Analysis (IDA) approach [4], the nonlinear time-domain analysis package provided straightforward structural 

fragility estimates and loss evaluation in a full probabilistic approach. 

Jancauskas and Holmes [5] The Australian/New Zealand Standard (AS/NZS 1170.2:2011) has provisions for attached patio covers in 

Appendix D. These provisions were generated based on the wind tunnel study of Jancauskas and Holmes.  

 

Stathopoulos and Luchian et. al. [6]. Wind provisions usually have Cp values for eaves having roof slope less than 10◦. The effect of 

wind on eaves having roof slopes higher than 10◦ was studied by The experiments were carried out in the boundary layer wind tunnel 

of the Building Aeroynamics laboratory at Concordia University. A geometric scale of 1:400 was used. Open country exposure was 

considered for all tests. Velocity profile were represented by a power-law exponent equal to 0.15. The maximum wind speed at 

gradient height in the wind tunnel was 13 m/s. Their study showed that Canadian and American standards were overestimating Cp 

values for this kind of eaves. 

 

Presence of large overhangs not only changes Cp values of roof, but also affects the Cp values of walls. Wiik and Hansen [7] studied 

the phenomena by experimental and numerical simulation. The experiments were carried out in the industrial aerodynamic wind 

tunnel of the University of Hertfordshire, UK. This wind tunnel has a working section of 4.7 m. The atmospheric boundary layer was 

simulated by creating a barrier at the entrance and boards with graded roughness elements on the floor of the wind tunnel. Two 

different configurations were used: one with an ordinary overhang (0.3 m) and another having a large overhang (3.4 m). 

 

Savory et al. [8] studied the effect of eave geometry on wind pressure coefficients. The test program was conducted in the wind 

tunnels at University of Surrey in the U.K. and at University of Western Ontario (UWO) in Canada. Two geometric scales of 1:100 

and 1:43 were used. Models had curved and sharp eaves. Two types of boundary layer had been used, one smooth and another rough. 

A freestream velocity of 10 m/s had been used for all experiments. Results of the study showed that lift force was higher on sharp roof 

overhangs as compared to curved eaves. 

 

Paluch et al. [9] studied the effect of canopies attached to industrial arch-roof buildings. Six scale models were used, with five types 

of canopies attached. Three of these canopies were instrumented and the static wind pressures were measured. The tests were done at 

the Boundary Layer Wind Tunnel of the Universidade Federal do Rio Grande do Sul. The study showed that canopy plays no role on 

the pressure distribution on roof for 0◦ wind incidence; but if the wind direction has any other value, the canopy influences the 

pressure distribution on the roof. For the design of canopies, the study proposed pressure coefficient values for two wind direction (0 

and 90◦). 

Holscher et al. [10] studied the wind loads on attached canopies in the boundary layer wind tunnel of Ruhr-Universitat ¨ Bochum. 

They used models with various geometries, i.e. different canopy height to width ratios. Their exposure category was suburban. The 

study provided net Cp values based on one-hour average wind speed and it formed the basis of the provisions for attached canopies in 

the German code (DIN 2010) 

 

Pressure coefficients on patio covers were studied by Zisis and Stathopoulos [11] for low-rise buildings. A 1:100 geometric scale 

building and patio cover model was constructed and tested for open exposure conditions. Three different models were tested to 

observe the effect of patio height to building height ratio. Simultaneous measurements of wind pressure/suction on each side of the 

patio cover were ensured by instrumenting pressure taps on both upper and lower side of patio cover. 

An additional comprehensive study carried out by Candelario et al. [12] examined 63 different model buildings with different building 

and canopy geometries tested for 28 wind directions. Design net pressure coefficients, GCp, for patio covers recommended for 

possible inclusion in ASCE-7 were proposed by these studies, which also found out that considering canopy as a free-standing roof 

for 90◦ or 270◦ wind direction, as stated in the Australian code, is not applicable. 

 

Zisis et al. [13] used large scale models to examine the pressure coefficients on canopies attached to low-rise buildings. The study 

used 1:6 scaled models. The experiments were performed in the Wall of Wind (WOW) consisting of 12 fans at the research facility of 

Florida International University. Canopy at the top and canopy at the middle of the wall were considered for the building tested. The 

study only considered five wind directions i.e. 0, 15, 30, 45 and 90◦ and used suburban terrain exposure. The aim of the study was to 

provide design pressure co-efficient appropriate for codes and standards. 
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Roh and Kim [14] studied the net pressure coefficient on canopy attached to an L-shaped tall building. No wind tunnel test was 

conducted; instead, Computational Fluid Dynamics (CFD) was used for the study. Numerical analysis results were obtained using 

ANSYS CFX 11 codes. The study used various canopy sizes with different canopy height to building height ratios and it showed that 

building geometry plays a very vital role on wind loading on attached canopies. 

 

 

 

III CONCLUSION 

 

The wind load analysis is conducted by various researchers involving nonlinear time integration method and other experimental 

techniques. The effect of canopy on induced drag force is evaluated and its found that overhang of 3.4m is good enough to reduce 

induced drag. The sharp edged roof structures have causes higher drag as compared to filleted edge structures.  
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