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FOREWORD

The material presented in this standard has been prepared in 
accordance with recognized engineering principles. This stan-
dard should not be used without fi rst securing competent advice 
with respect to its suitability for any given application. The 
publication of the material contained herein is not intended as a 
representation or warranty on the part of the American Society 

of Civil Engineers, or of any other person named herein, that this 
information is suitable for any general or particular use or prom-
ises freedom from infringement of any patent or patents. Anyone 
making use of this information assumes all liability from such 
use.
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Wind Tunnel Testing for Buildings and Other Structures 1

Chapter 1

GENERAL

1.1 SCOPE

This standard provides minimum requirements for wind tunnel 
tests to determine wind loads on and responses of buildings and 
other structures. Loads considered in this standard are wind 
loads for main wind-force-resisting systems (MWFRSs) and for 
individual structural components and cladding (C&C) of build-
ings and other structures. Loads produced by these tests are 
suitable for use in building codes and standards.

Provisions of this standard satisfy the requirements for wind 
tunnel testing of ASCE 7, Minimum Design Loads for Buildings 
and Other Structures. Wind tunnel testing has the capability to 
perform measurements beyond those specifi cally addressed in 
this standard, including pedestrian wind evaluations, dispersion 
of airborne pollutants, fugitive particulates, and wind energy 
siting studies. These studies are permitted to be included within 
the test report addressing wind loads.

1.2 REPORT CONTENT

The wind tunnel test report, hereinafter referred to as the report, 
shall be prepared to document the wind tunnel test and results. 
This report shall, at a minimum, include (1) a description of the 
properties of the simulated atmospheric boundary layer, including 
mean velocity and longitudinal turbulence intensity profi les, a 
spectrum of longitudinal turbulence with computed integral scale, 
and comparison to approved atmospheric models; (2) a descrip-
tion of the test and test methodology; and (3) results of the test. 
Detailed requirements are described in following sections.

The report shall address how the test laboratory met the 
requirements of this standard for instrumentation capability, and 
how the wind climate was defi ned and used to produce results 
given in the report.

For some wind tunnel tests, atmospheric boundary-layer mod-
eling as described in this standard is not appropriate. Examples 
include (1) tests for parts and portions of a building where 
matching of turbulent length scales is not important for deter-
mining the important responses; and (2) tests that are intended 
to model nonboundary-layer winds. For these tests, the report 
shall discuss the deviation from the requirements of this standard 
and its implications, including the desirability of full-scale test 
validation.

Where wind tunnel test conditions vary from those specifi ed 
in this standard, a justifi cation for the variance shall be included 
in the report.

1.3 COORDINATE SYSTEMS

The following coordinate systems with mean and fl uctuating 
velocities are defi ned:

 x, y, z = right-hand coordinate axes, z is vertical;
 U, V, W = mean velocities in x, y, z directions; and

 u, v, w = fl uctuating portion of velocity vector in x, y, z 
directions.

1.4 DEFINITIONS

Unless specifi ed in this section, all terms used in this standard 
are consistent with defi nitions of the ASCE 7 wind load 
provisions.

Aeroelastic Feedback: The process by which motion of a 
body in the wind causes changes in applied wind pressures.

Aeroelastic Model: A model that simulates the stiffness, 
mass, and damping of the full-scale structure.

Approved: Acceptable to the authority having jurisdiction.
Atmospheric Boundary Layer (ABL): The lower part of the 

atmosphere, typically 800 to 2,000 ft (250 to 600 m) thick, in 
which the velocity increases with height and in which the fl ow 
is turbulent.

Atmospheric Surface Layer (ASL): The lower portion of the 
ABL in which the wind fl ow over fl at, uniformly rough terrain 
has a logarithmic profi le.

Integral (Macro) Scale: A characteristic length that repre-
sents a measure of the average size of turbulent eddies or gusts 
present in the atmospheric boundary layer.

Longitudinal Turbulence: Fluctuations in wind velocity in 
the direction of the mean wind.

Monte Carlo Simulation: A simulation process in which a 
series of events, such as hurricane speeds, is predicted by 
drawing on statistical properties of the underlying phenomena.

Neutral Thermal Stratifi cation: Wind conditions in which 
thermal buoyancy forces are negligible; normally found in high-
wind situations.

Nonboundary-Layer Winds: Winds that do not conform to 
the properties of the standard atmospheric boundary layer.

Recognized Literature: Published research fi ndings and 
technical papers that are approved.

Reynolds Number: Ub Lb / v (refer to the individual terms in 
Section 1.5, Symbols and Notation).

Turbulence: Random fl uctuations in the wind velocity, or 
“gusts.”

Upcrossing Procedure: A statistical method of calculating 
the mean recurrence rate for events of a stated magnitude.

Vortex Excitation: Time-varying pressures that are applied 
to a body predominantly in a direction perpendicular to the wind 
direction due to quasiperiodic shedding of vortices from alter-
nate sides of the body.

1.5 SYMBOLS AND NOTATION

 ABL = Atmospheric Boundary Layer;
 ASL = Atmospheric Surface Layer;
 h = mean roof height of a building or height of other 

structure;
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