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I. INTRODUCTION

1.1 General

A significant characteristic of modern building design is lighter
cladding and more flexible frames. These features produce an increased
vulnerability of glass lights and cladding to wind damage and result
in larger deflections of the building frame. In addition, increased
use of pedestrian plazas at the base of the buildings has brought
about a need to consider the effects of wind and gustiness in the
design of these areas. Techniques have been developed during the
past decade for wind tunnel modeling of proposed structures which
allow the prediction of wind pressures on cladding and wind velocities
and gusts adjacent to the building. Knowledge of the intensity and
distribution of the pressures on the structure permits adequate but
economical selection of window strength to meet selected maximum
design winds and overall wind loads for the design of the frame for
flexural control. Tall structures have historically produced unpleasant
wind and turbulence conditions at their bases. Information on sidewalk-
level gustiness allows plaza areas to be protected by design changes
before the structure is constructed.

Modeling the aerodynamic loading on a structure requires special
consideration of flow conditions in order to guarantee similitude
between model and prototype. A detailed discussion of the similarity
requirements and their wind tunnel implementation can be found in
references 1, 2, and 3. In general, the requirements are that the
model and prototype be geometrically similar, that the approach mean

velocity at the building site have a vertical profile shape similar to



the full-scale flow, that the turbulence characteristics of the flows
be similar, and that the Reynolds number for the model and prototype
be equal.

These criteria are satisfied by constructing a scale model of
the structure and its surroundings and performing the wind tests in a
wind tunnel specifically designed to model atmospheric boundary-layer
flows. Reynolds number similarity requires that the quantity UD/v
be similar for model and prototype. Since v, the kinematic viscosity
of air, is identical for both, Reynolds numbers cannot be made precisely
equal with reasonable wind velocities. Wind velocity in the wind tunnel
would have to be as large as the model scale factor times the prototype
wind velocity. However, for sufficiently high Reynolds numbers
(>2 x 104] the pressure coefficient at any location on the structure
will be essentially constant for a large range of Reynolds numbers.
Typical values encountered are 108 for the full-scale and 106 for the
wind tunnel model. In this range acceptable flow similarity is achieved

without precise Reynolds number equality.

1.2 The Post. Oak Central II Building, Houston

A wind engineering study was performed for the proposed Post Oak
Central II Building in Houston, Texas. The 320 ft. high building was
modeled (Figure 4) at a 1:192 scale. The objectives of the wind engineer-
ing study were to obtain mean and fluctuating pressures on the building,
forces and moments acting on the structure, and wind velocity and gustiness
in the area adjacent to the structure. 1In addition, a flow visualization
study was performed to define overall flow patterns and regions where
local flow features might cause difficulties in building panel loading

or pedestrian discomfort.



The Post Oak Central II building will be located in a suburban
area of Houston, Texas, on South Post Oak Road (Figure 1). The area
surrounding the proposed location is generally flat and has several
buildings 45 to 65 feet in height. Post Oak Central I, a building
approximately 320 ft. high, is in the adjacent block to the south.
Post Oak Central III, a future office tower 10 to 20 stories high will

be located in the adjacent block to the southwest.



ITI. EXPERIMENTAL CONFIGURATION

2.1 Wind Tunnel

The wind-engineering study was performed in the Industrial
Aerodynamics Wind Tunnel located in the Fluid Dynamics and Diffusion
Laboratory at Colorado State University (Figure 2). The tunnel is a
closed circuit facility driven by a 75 hp variable-pitch propeller.
The test section is nominally 6 feet square and 60 feet long and is
fed through a 4-to-1 ratio contracting section about 10 feet long.
The roof is adjustable in height to maintain a zero pressure gradient
along the test section. The mean velocity can be adjusted continuously

from 1 to 65 fps.

2.2 Model

In order to obtain an accurate assessment of local pressures
using piezometer taps, the model was constructed to the largest scale
that would not produce significant blockage in the wind tunnel. A
1:192 scale model of the Post Oak Central II building was constructed
from sheets of 1/2 in. thick Lucite plastic and fastened together with
metal screws. Piezometer taps (1/16 in. dia.) were drilled normal
to the exterior vertical surfaces at 508 locations on the building sides.
In addition 13 piezometer taps were drilled normal to the roof surfaces,
the top, the lower setback and the upper setback. The locations of the
taps on the structure are shown in Figure 3a to 3f. Dimensions and
elevations above the base of the building are given both in full scale
feet and model inches along the right side of the figures. The pressure
tap numbers are shown along the left side of the figures. The developed
building surface is shown in Figure 3e. The roof taps are shown in

Figure 3f.



A circular area of approximately 600 ft. radius surrounding the
building site was modeled in detail. Structures within the modeled
region were made from styrofoam cut to the individual building geometries.
The Post Oak Central II building was modeled in addition to the shorter
buildings adjacent to them. The entire assembly was mounted on a 63 in.
diameter turntable centered 55 ft. from the test-section entrance. The
turntable was calibrated to indicate azimuthal orientation to 0.1 degree.
Pressures and velocities were measured for 24 wind directions; approximately
15 degree intervals around a 360 degree arc.

The region upstream from the modeled area was covered with a
randomized roughness constructed using 1 in. cubes placed on the floor.
Spires were installed at the test section entrance to provide a thicker
boundary layer than would otherwise be available. The spires were approxi-
mately triangularly shaped pieces of 1/2 in. thick plywood 5 in. wide
at the base and 1 in. wide at the top, extending from the floor to the
top of the test section. They were placed so that the broad side
intercepted the flow. Splitter plates, triangular in cross section
were placed downstream from, but in contact with, the spires to form
obstructions in the air flow path.

The distribution of the 1 in. cubes in the roughened area was
designed to provide a boundary-layer thickness of approximately 4 ft.,

a velocity profile power-law exponent similar to that for the Houston
area, and a logarithmic velocity profile with a realistic roughness
length. A photograph of the completed model is shown in Figure 4. The
wind tunnel ceiling was adjusted after placement of the model to obtain

a zero pressure gradient along the test section.



ITI. INSTRUMENTATION AND DATA ACQUISITION

3.1 Flow Visualization

Making the air flow visible in the vicinity of the model is helpful
in (a) understanding and interpreting mean and fluctuating pressures,
(b) in defining zones of separated flow and reattachment where pressure
coefficients may be expected to be high, and (c) in indicating areas
where pedestrian discomfort may be a problem. Titanium tetrachloride
smoke was released from sources on and near the model to make the flow
lines visible to the eye and to make it possible to obtain motion
picture records of the tests. A guide to the motion picture scenes
in given in Table 1. Conclusions obtained from these smoke studies

are discussed in section 4.1.

3.2 Pressures

Mean and fluctuating pressures were obtained at each of the 521
pressure taps on the wind tunnel model. Data was obtained for 24 wind
directions, rotating the entire model assembly in a complete circle.
Seventy-six pieces of 1/16 in. I.D. plastic tubing each 18 in. long were
used to connect 76 pressure ports at a time to an 80 tap pressure
switch mounted inside the model. The switch was designed and fabricated
in the Fluid Dynamics and Diffusion Laboratory to minimize the attenuation
of pressure fluctuations across the switch. Each of the 76 measurement
ports was directed in turn by the switch to one of the four pressure
transducers mounted close to the switch. The switch was operated
manually by means of a shaft projecting through the floor of the wind
tunnel. A mechanical indexing feature locked the switch into each of

the 20 required positions while a potentiometer provided an indication



of the switch position on a digital voltmeter. The four pressure
input taps not used for transmitting building surface pressures were
connected to a common tube leading outside the wind tunnel. This
arrangement provided both a means of performing in-place calibration of
the transducers and, by connecting this tube to a pitot tube mounted
inside the wind tunnel, a means of automatically monitoring the tunnel
speed.

The pressure transducers used were Statham differential strain-gage
transducers (Model PM283TC) with a 0.15 psid range. They were
selected because of their stability and linearity in the required working
range. The resonant frequency of the transducers was approximately
2,000 Hz, or 2,000 cycles per second. This was sufficiently high that
resonance effects on the pressure measurements could be ignored.
Reference pressures were obtained by connecting the reference sides of
the four transducers, using plastic tubing, to the static side of a
pitot tube mounted in the wind tunnel freestream above the model
building. 1In this way the transducer measured the instantaneous diffe-
rance between the local pressure on the surface of the building and the
static pressure in the freestream above the model.

Each pressure transducer contained a built-in bridge similar to a
Wheatstone Bridge. The bridge was monitored by a Honeywell Accudata
118 Gage Control/Amplifier unit which provided excitation to the
transducer bridge and amplified the bridge output. These instruments
are characterized by a very stable excitation voltage and amplifier
gain. Output from the Honeywell signal conditioners was fed to an
on-line 8 channel System Development, Inc., analog-to-digital conversion

unit. The data was processed onto digital tape for later data analysis



by computer. Resolution of conversion was +0.0016 in pressure
coefficient.

All four transducers were recorded simultaneously for 16 seconds
at a 250 sample per second rate. The results of an experiment to
determine the length of record required to obtain stable mean and
rms (root mean square) pressures and to determine the overall accuracy
of the pressure data acquisition system is shown in Figure 5. A typical
pressure port record was integrated for a number of different time
periods to obtain the data shown. Examination of a large number of
pressure taps showed that the overall accuracy for a 16 second period
are, in pressure coefficient form, 0.03 for mean pressures, 0.1 for
peak pressures and 0.01 for rms pressures. Pressure coefficients are
defined in section 4.3.

Reduction of the raw data to usable form was performed on the

Colorado State University CDC 6400 computer as described in section 4.3.

R Velocitz

Velocity and turbulence intensity profiles were measured upstream
of the model and at the Post Oak Central II building location with the
surrounding buildings in place. Tests were made at only one wind
velocity in the tunnel. This velocity was sufficiently high to produce
Reynolds number similarity between the model (106) and the prototype
(108]. The pressure measured at each pressure tap on the building was
related to the pressure in the wind tunnel, measured by a pitot tube
in an undisturbed area upstream from the model. This relationship
produced a dimensionless coefficient which indicated that the pressure
at a given point on the structure is some fraction less or some fraction

greater than the undisturbed wind dynamic pressure. Using the measured



coefficient, absolute pressure values for any wind velocity may
then be calculated.

In addition, mean velocity and turbulence intensity measurements
were made 0.3 in. (4.8 ft prototype) above the surface at 14 locations
(see Figure 1) on and near the building for 24 wind directions. The
surface measurements are indicative of the environment to which a
pedestrian in the plaza area would be subjected. The locations were
chosen to determine the degree of pedestrian comfort or discomfort at
the building corners where relatively severe conditions frequently are
found, near building entrances where pedestrian traffic is heavy and
in open plaza areas.

Measurements were made with a single hot-wire anemometer mounted
with its axis vertical. The instrumentation used was a Thermo Systems
constant temperature anemometer (Model 1050) with a 0.001 in. dia.
platinum film sensing element 0.020 in. long. Output was read from a
Hewlett-Packard integrating digital voltmeter (Model 2401C) for mean
voltage and DISA RMS meter (Model 55D35) for rms voltage.

Calibration of the hot-wire anemometer was performed using a
Thermo Systems calibrator (Model 1125). The calibration data were fit

to a variable exponent King's Law relationship

B2 = A + BU®
where E is the hot-wire output voltage, U the approach velocity and
A, B, and n are coefficients selected to fit the data. The above
relationship was used to calculate the mean velocity at measurement
points from the measured mean voltage. The fluctuating velocity in

the form Urms (root-mean-square velocity) was obtained from
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where Erms is the root-mean-square voltage output from the anemometer.

U

All turbulence measurements were divided by both local mean velocity
U and mean velocity outside the boundary layer U_. Division by U
gives an indication of the relative unsteadiness at the location while
division by U_ permits an easy determination of the actual magnitude

of rms velocity fluctuations at a point for various approach velocities.
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IV. RESULTS

4.1 Flow Visualization

A film is included as part of this report showing the characteristics
of flow about the structure using smoke to make the flow visible. A
listing of contents of the film is shown in Table 1. Several features
can be noted from the visualization. As with all large structures, wind
approaching the building was deflected down to the plaza level, up over
the structure and around the sides. The tendency of a building to
deflect oncoming wind downward causing a reversal in wind direction at
street level and a more turbulent environment was observed. These
effects were not as severe as has been noted in other builaings of
comparable height due primarily to the structure shape. The worst
conditions for pedestrians appeared to be in the regions near the north-
east and southwest end of the structure for winds approaching roughly
perpendicular to the long axis of the structure. These conditions did
not appear extreme. The main entrances appeared to be in areas of
fairly moderate wind velocities although the plaza areas in front of the

entrances did experience some turbulence.

4.2 Velocity
Velocity and turbulence profiles are shown in Figures 6a and 6b.
These profiles were taken upstream from the model and are characteristic
of the boundary-layer approaching the model. As shown in Figure 6a the
boundary-layer thickness, 6, was 50 in. corresponding to a prototype
value of 800 ft. This is a reasonable value for Houston. In the form
Uz
U, 8
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the velocity profile has an exponent n of 0.28 for the approach flow
which is an acceptable value for city environments such as Houston
with moderate building heights. If the upstream profile shown in
Figure 6a is plotted in semilogarithmic form, the effective roughness
height Z0 indicated by the zero velocity intercept of the best fit
line is approximately 3 ft. This is somewhat larger than might be
anticipated for the site but is still a reasonable value.

The profile of longitudinal turbulence intensity is shown in
Figure 6b. The turbulence intensities are typical of those found
over suburban areas. For the purpose of this report, turbulence
intensity is defined as the root-mean-square of the longitudinal
velocity fluctuations divided by the reference mean velocity U_ at

the outer edge of the boundary layer,

Mean velocity and turbulence intensity (at pedestrian measuring
positions 1-14 shown in Figure 1) are listed in Table 2 for 24 wind
directions and are plotted in Figures 7-13. Measurements were taken
0.3 in. (4.8 ft prototype) above the surface. A site map is super-
imposed on the polar plots to aid in visualization of the effects of
the nearby structures on the results. The largest mean velocities were
recorded at measurement positions 14, 12 and 7 for wind azimuths of

315, 270 and 337.5 respectively. The respective velocities were
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75.6, 73.2 and 71.7 percent of the reference velocity U_ at these
points. The physical situation corresponds to westerly or northwesterly
winds causing higher velocities around the corners of the structure.
These higher velocities at the ends of the structure's long axis were
observed also with smoke flow (see section 4.1).

The largest value of fluctuating velocity (Urms/Um) was 25.9
percent for measurement position 10 at wind azimuth 157.5. The mean
velocity associated with this condition was 44.4 percent indicating a
borderline uncomfortable environment for moderately strong winds from
this southeasterly direction. The planned pedestrian tunnel from Post
Oak Central II to the parking structure may alleviate some of the strong
velocity at this site. Pedestrian discomfort at locations 13 and 1 were
almost as bad with fluctuating velocity values of 22.7 and 22.6, mean
velocities of 41.0 and 59.2, and wind azimuths of 112.5 and 0.0 degrees,
respectively. However, conditions improved rapidly with other wind
directions and for other positions in the plaza.

The highest '"gustiness' value (Urms/U) was 74.1 percent found
at position 4 for a wind azimuth of 22.5. This apparently large value
of gustiness must be interpreted in terms of the magnitude of the mean
velocity at the identical time and place since a low local wind velocity
can produce a large gustiness coefficient as effectively as a large
local wind velocity. At measurement position 4, the low mean velocity,
14.5, indicates a problem probably does not exist. Similarly, at
positions 6 and 8 where the maximum gustiness values are 70.7 and 70.2
respectively, the local mean velocity is only 21.4 and 13.9 for
azimuths of 315 and 67.5 degrees, respectively. Problems probably do

not exist at these positions either.
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At positions 4, 10, and 14, discussed above, pedestrian reaction
to strong winds from the sensitive directions should be determined
before remedial action such as wind screens is considered.

The enable a quantitative assessment of the wind environment, the
wind tunnel data were combined with wind frequency and direction information
obtained at Houston International Airport. Table 3 shows the frequency
and direction data calculated from monthly summaries published by the
National Weather Service for the period 1951-1960. These data, obtained
at an elevation of 40 ft, were converted to velocities at the reference
height for the wind tunnel measurements (800 ft) and combined with the
wind tunnel data to obtain cumulative probability distributions (percent
time a given velocity is exceeded) for wind velocity at each site. The
percentage times were summed by wind direction to obtain a percent time
exceeded at each site independent of wind direction (but accounting
for the fact that the wind blows from different directions with varying
frequency). These results are listed in Table 3 and plotted in
Figures 14 to 18.

Interpretation of Figures 14 to 18 is aided by a description of
the effects of wind of various magnitudes on people. The earliest
quantitative description of wind effects was established by Sir Francis
Beaufort in 1806 for use at sea and is still in use today. Several
recent investigators have added to the knowledge of wind effects on
pedestrians. These investigations along with suggested criteria for
acceptance have been summarized by Penwarden and Wise [4]. The Beaufort
scale, based on mean velocity only, is reproduced as Table 4 including
qualitative descriptions of wind effects. Table 4 suggests that mean
wind speeds below 12 mph are of minor concern and that mean speeds

above 24 mph are definitely inconvenient.
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From Figures 14 to 18 it may be seen that mean velocities of 24 mph
are reached considerably less than 0.5 percent of the time, (one percent
is approximately 88 hours per year) except at positions 7 and 14 (Figure 1)
where the time increased to 1.0 and 1.6 percent, respectively. Mean
winds did not exceed the 12 mph level more than 6 percent of the time
with the exception of position 7 where the time increased to 17 percent.

Peak gust values in Figures 14 to 18 require a somewhat different
interpretation. The peak gust curves shown are the percent of time
during which a several-second gust of the stated magnitude could occur
(say less than one of these gusts per hour). Evidence suggests that
gusts greater than about 35 mph in magnitude can cause major impediment
to pedestrians, particularly the elderly. All locations experienced
winds in which gusts of 35 mph or higher could occur less than 2.5 percent
of the time. Positions 2 and 14 in the plaza area experienced the highest
levels of percentage time, 2.5 percent of the time. For positions 10,

5 and 7 the time percentages were 2.0, 1.5 and 1.5 respectively. All
other positons were 1.0 percent or less.

Because some positions were purposely chosen at sites where the
smoke tests showed large velocities of small spacial extent, the general
wind environment about the structure is less severe than one might
infer from the analysis of Figures 14 to 18. However, there is a small
possibility that for certain wind directions on windier days, the winds
may be uncomfortable at the building corners and may discourage pedestrian

use of the plaza area.
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4.3 Pressures
For each of the pressure ports examined (12,504 total), the
data record was analyzed to obtain four separate pressure coefficients.

The first was the mean pressure coefficient

(p-p,)
C = mean

Pmean %-p Um2

where the symbols are as defined in the List of Symbols, page vii. It
represents the mean of the instantaneous pressure difference between
the building pressure port and the static pressure in the wind tunnel

outside the boundary-layer, nondimensionalized by the dynamic pressure

% p Um2 outside the boundary-layer.
The magnitude of the fluctuating pressure was obtained by the rms

pressure coefficient

K ((p-pm) - (p-Pm)mem)ms

prms %— Um2

C

in which the numerator is the root-mean-square of the instantaneous
pressure difference about the mean.

If the pressure fluctuations followed a Gaussian probability
distribution, no additional data would be required to predict the
frequency with which any given pressure level would be observed.
However, the pressure fluctuations do not follow a Gaussian probability
distribution so that additional information is required to show the
extreme values of pressure expected. The peak maximum and peak minimum

pressure coefficients are used to determine these values:
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(PP e
b TT 2
max 3P U,
(PP
. TTT 2

min E-p Um

The values of p-p_ = which were digitized at 250 samples per second for
16 seconds were examined individually by the computer to obtain the
most positive and most negative values during the 16 second period. These

were converted to C and C by nondimensionalizing the freestream
max min

dynamic pressure.

The four pressure coefficients were calculated by the Colorado State
University CDC 6400 computer and tabulated. The list of coefficients
is included as Appendix A. The tap code numbers used in the appendix are
given in Figure 3a - 3f. In addition the coefficient data in Appendix A
includes the approach wind azimuth in degrees from true north.

In order to determine the largest loads acting at any point on the
structure, the data for all wind directions were searched to obtain,
at each pressure tap, the largest positive and negative mean values and
the largest positive and negative peak values. Table 5 provides these
pressure coefficients and associated wind directions. The largest
positive peak values on the structure were between 1.000 and 1.170 and
were distributed about the building. The largest peak negative pressure
coefficients were -2.499, -2.380, and -2.343 for tap locations 821, 620,
and 640 respectively. In all, 14 coefficients were in the range -2.0 to
2.499 in magnitude.

The pressure coefficients of Table 5 can be converted to full-scale
loads by multiplication by a suitable reference pressure selected for

the field site. One method of arriving at a reference pressure was
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obtained for Houston from the proposed American National Standard
Institute A58.1 [4]. The wind magnitude for a 50 year return period in
Houston is 80 mph for a fastest-mile wind at 30 ft elevation. A factor of
1.28 [5] was used to reduce this velocity to a one-hour mean velocity--
equivalent to the wind tunnel mean velocity. The resulting 62.5 mph
was then translated to a prototype elevation equivalent to the height
of the reference wind tunnel measurement (800 ft) by means of a
power-law velocity profile with a 0.16 exponent. This exponent corre-
sponds to the typical values near airports where the 50 year recurrence
winds in the ANSI standard are appropriate. The mean velocity at 800 ft
was calculated as 105.6 mph. The appropriate reference pressure based on
this velocity is given by 0.00256 U2 = 28.5 psf from the ANSI standard.

Recent research [6] indicates that the period of application of the
peak pressures reported herein is about 4-5seconds. If a glass design
is based on these peak values, then a glass strength associated with
this duration load is indicated. If the glass design is based on some
alternate load duration--say 1 minute--then some reduction in peak loads
should be made. An estimate of a load reduction factor can be obtained
from an empirical relation of glass strength as a function of load
duration. A factor of 0.73 on the reference pressure was used to
convert the short 5-10 second pressure peaks to 1 minute loads typically
cited in glass selection charts. The resulting 50 year recurrence
reference pressure is 21 psf.

Table 6 gives psf loadings on the full-scale structure which result
from multiplication of the 21 psf reference pressure by the peak

coefficients of Table 4.
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The range of maximum peak pressure coefficients was between 0.163 at
tap 1133 and 1.170 at tap 633. Most of the values hovered just above
or just below unity, however. The range of minimum peak coefficients
(negative or outward acting) was between -0.453 and -2.499. Values
below -1.0 were not uncommon near the base of the building. For
example, values of -0.453, -0.581 and -0.604 occurred at taps 1225, 1231
and 1230 respectively. The largest negative coefficients between 2.0
and 2.499 were not uncommon (there were 14 between 2.0 and 2.5) and
were distributed about the building. However, there seemed to be a
concentration of the larger negative values near the mid-height of the
building. For example pressure taps 542, 620, 721, 733, and 821 (among
others) had peak negative values of -2.391, -2.381, -2.322, -2.269,
and -2.499, respectively.

For ease of visualizing the loads on the structure, contours of
equal peak pressures have been plotted on elevation views of the structure
(Figure 19). Contour values are the largest of the peak maximum or

peak minimum pressures from Table 4.

4.4 Forces and Moments

Force coefficients in the horizontal x and y directions and
moment coefficients about the base of the building were computed for
the 24 wind directions tested. Data obtained using these coefficients
will be useful in designing the structural framing of the proposed
structure.

Force and movement coefficients were computed using the equations
shown in Figure 20. Terms and symbols used in the equations are defined
in the List of Symbols, page vii, and in the sketch of Figure 20.

Coefficients CFx and CFy were computed for the horizontal forces
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acting along the X and Y axes at ground level, and for moments

CMx and CMy acting at ground level around the X and Y axes in
the directions shown in Figure 20. The coordinate system for the force
and moment system has its origin at the center of the structure at
ground level. The signs on the moments were determined by application
of the right-hand rule. The force and moment coefficients were computed
using the mean pressure coefficient at each pressure tap.

The resulting force and moment coefficients are shown in Table 7
for the 24 wind directions tested in the wind tunnel. Figure 21 shows
the same force coefficients plotted versus wind direction and Figure 22
shows the moment coefficients plotted versus wind direction.

The total forces and moments acting over the entire Post Oak
Central II building for each wind direction may be computed using the
above coefficients and a reference pressure selected for an appropriate

wind gust duration.
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V. CONCLUSIONS

The wind tunnel was used to produce an atmospheric boundary-layer
flow over a 1:192 scale model of the proposed Post Oak Central II
building in Houston, Texas. The air flow characteristics produced in
the wind tunnel were similar to those expected to occur in the Houston
area. The air flow was made visible with smoke and recorded on motion
picture film. These tests shows several areas of possible pedestrian
discomfort during high winds. However, velocity measurements made in
these areas indicated that remedial action probably will not be required
before pedestrian reaction is obtained.

Pressure measurements made on the structure showed areas, principally
near the corners of the structure, where fairly large negative pressures
were evident. These outward acting pressures, tending to pull the glass
and/or cladding off the building, ranged upward to -2.5 times the
gradient wind dynamic pressure. Some 14 locations had pressures above
-2.0, but most locations had pressures less than -2.0 times the dynamic
pressure. These data will be of help in selecting adequate but economical
glass and cladding panels to withstand the wind forces.

Mean force and moment coefficients were computed for each of 24 wind
directions. These data are useful in the design of the structural
framing and for drift control. In addition, maximum pressure coefficients
for each pressure tap were tabulated and the resulting maximum wind
loads in pounds per square foot at each pressure tap was calculated for a

wind loading of 21 pounds per square foot.
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TABLE 1.

Motion Picture Scene Guide

Scene Wind Azimuth
0 Titles
1 0
2 45
3 90
4 135
5 180
6 225
7 270
8 315

Model Wind Velocity 10 fps



TABLE 2-1. PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING

POSITION 1 POSITION 2
WIND U/UINF UR MS YUINF URMS /U WIND U/ULNF URMS/UINF URMS/U
AZIMUTH (PERCENT) (PERCENT) (PERCENT) AZIMUTH (PERCENT) {PERCENT) (PERCENT)
0.00 59.2 2246 38.2 0.00 66.2 19.7 29.7
22.50 6l.1 12.1 19.8 22.50 63.6 12.5 19.7
45.00 47.3 8.6 18.1 45.00 50.0 9.3 18.5
67.50 3T.5 9.1 24,2 67.50 30.4 10.1 33.2
90.00 25.0 9.6 38.3 90.00 15.5 9.3 60.3
112.50 16.0 9.1 57.0 112.50 26.4 15.9 60.5
135,00 16.7 9.7 57.8 135.00 41.3 18.6 k5.1
157.50 21.0 11.2 53.4 157.50 55.0 18.7 33.9
180.00 30.1 18.2 60t 180.00 34.2 18. 4 53.7
202.50 560 17.0 30t 202.50 58.2 15.5 26.5
225.00 7.5 11.0 23.2 225.00 53.0 i1.8 22.3
247.50 47.3 11.2 23.6 247.50 b6.7 13.4 28.7
270.00 35.8 13.7 38.2 270.00 20. 8 11.9 574
292.50 25.8 13.8 53ete 292.50 22.9 12.6 55.1
315.00 29.9 16.2 54e3 315.00 21.9 12.8 58.6
337.50 25.2 15.4 61.2 337.50 32.8 20.0 60.8
POSITION 3 POSITION L
WIND U/UINF URMS/UINF URMS/U WIND U/UINF URMS /UINF URMS/U
AZIMUTH (PERCENT) (PERCENT) (PERCENT) AZIMUTH (PERCENT) (PERCENT) (PERCENT)
0.00 19.5 10.3 52.6 g.00 10.2 6.9 68.0
22.50 25.7 15.8 61.6 22.50 14.5 10.7 Thal
45.00 6.0 17.0 38.6 45,00 10.6 6.4 60.7
67.50 43.3 9.2 21.2 67.50 27.7 11.0 39.8
90.00 42.1 10. 4 24.8 90.00 32.3 9.1 28.3
112.50 3F7.0 12.8 34e6 112.50 23.5 8.9 38.1
135.00 29.8 15.1 50.7 135.00 13.4 6.4 b7.7
157.50 28.2 16.3 58,0 157.50 12.5 540 40.3
180.00 25.7 161 62.7 180.00 12.6 7.3 57.8
202.50 572 14.5 25.3 202.50 17.4 10.7 61.7
225.00 61.0 13.0 21.2 225.00 15.2 8.7 57.1
247.50 59.5 18.8 31.5 247450 26.3 10.6 40.5
270.00 24.9 14.3 57.3 270.00 9.3 bals 68.4
292.50 21.9 10.5 4 8.0 292.50 14.7 8.1 55.1
315.00 19.1 10.6 55.8 315.00 11.5 7.0 61.0
337.50 20.5 11.0 53.6 337.50 12.7 8.6 67.6
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TABLE 2-2. PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING

POSITION 5 POSITION 6
WIND U/UINF URMS/UINF URPMS/U HIND U/ULNF URMS/UINF URMS/U
AZIMUTH (PERCENT) (PERCENT? (PERCENT) AZIMUTH (PERCENT) (PERCENT) (PERCENT)
0.00 203 11.2 55.0 0.00 18.2 10.3 56.2
22.50 25.6 13.8 Shal 22.50 15.3 9.2 60.4
45.00 39.8 16.0 40.1 45.00 20.2 10.8 53ak
67.50 L1 9.9 18.2 67.50 37.7 20.9 55.5
90.00 63.6 11.3 i7.8 90.00 67.0 13.8 20.6
112.50 60.9 12.4 20.4 112.50 68.8 11.3 16.4
135.00 48.8 14.1 28.9 135.00 Blhels 11.8 18.3
157.50 48.5 16.7 35.9 157.50 58.2 13.5 23.1
180.00 42.2 19.2 45,4 180.00 26,7 15.8 59.3
202.50 60.9 164.3 23.5 202.50 29.2 i7.8 61.1
225.00 61.7 13.2 21.4 225,00 21.9 13.8 62.9
247.50 62.0 11.8 19.1 2LT7.50 28.5 11.8 41.3
270.00 44,0 11.7 26.6 270.00 38.1 16.1 h2.2
292.50 29.4 17.4 59.1 292.50 48.1 20.8 43.2
315.00 25.5 13.2 51.9 315.00 2ileb 15.1 70.7"
337.50 16.7 9.7 58.0 337.50 17. 4 9.5 54.8
POSITION 7 POSITION 8
WIND U/UINF URMS/UINF URMS /U WIND U/ UINF URMS/UINF URMS/U
AZTMUTH (PERCENT) (PERCENT) (PERCENT) AZIMUTH (PERCENT) (PERCENT) (PERCENT)
0.00 68.6 9.0 13.1 6.00 31.3 9.6 30.7
224,50 55.6 8.8 15.8 22.50 32.4 i1.3 34.9
45,00 48.5 3.1 6.6 45,00 13.7 8.2 60.2
67.50 h1.2 18.3 bbb 67.50 13.9 9.7 70.2
90.00 36.6 16,4 L7 90.00 17.4 i1.2 64,3
112.50 58.9 12.4 21.0 112.50 15.3 9.8 64.0
135.00 59.3 11.1 18.7 135.00 7.9 4.8 60.8
157.50 58.7 10.7 18.3 157.50 18.1 10.9 60.1
180.00 46.3 21.8 47.1 180.00 11.7 7.3 62.5
202.50 63.3 19.0 30.0 202.50 12.8 7.8 61.1
225.00 56.3 14,2 25.2 225.00 13.0 Tule 57.1
247.50 31.0 12.86 40.7 267450 30.7 9.6 31.2
270.00 55.0 15.6 28.4 270.00 2B. 4 8.8 31.1
292.50 65.1 13.6 20.9 292.510 19.7 7.7 39.2
315.00 69.6 12.4 17.9 315.00 12.3 Sele 43.5
337.50 Ti.7 10.5 14.6 337.50 13.8 5.9 43.2
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TABLE 2-3. PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING

POSITION 9 POSITION 10
WIND U/ZUINF URMS/UINF URMS/U WIND U/ZULNF URMS /UINF URHS/U
AZIMUTH (PERCENT) (PERCENT) (PERCENT) AZIMUTH (PERCENT) (PERCENT) {PERCENT)
0.00 33.9 13.4 39.5 0.00 29.6 14.8 50.0
22450 b3 i1.8 26,7 22450 31.3 15.0 47.8
45.00 5243 11.4 21.8 45.00 31.1 12.8 41.1
67.50 63.9 10.3 16.1 67.50 35.4 12.9 JE.5
90.00 29,2 17.1 58,3 90.00 27.3 15.4 56.3
112.50 23.6 14.5 61.7 112.50 16.7 9.3 5640
135,00 18.5 9.0 48.9 135.00 2641 17.2 66.0
157.50 22.5 12.3 5448 157.50 Gh,. b 25.9 58.0
180.00 34.0 19.0 55.8 180.00 18.2 11.1 61.2
202.50 41.1 19.0 46.2 202,50 20. & 11.4 55.9
225,00 35.4 16.6 46.9 225.00 15.8 9.4 59.4
247.50 49.3 14.2 28.8 247.50 16.8 10.86 63.3
270.00 4B8.2 14.2 29.4 270.00 19.0 i0.2 53.7
292450 L3,3 16.6 38.4 292.50 18.9 11.4 60.3
315.00 36.8 18.2 52.2 315.00 38.2 19.4 50.8
337.50 30.7 15.6 50.8 337.50 33.7 17.3 51.3
POSITION 11 POSITION 12
WIND UZUINF URMS/UINF URMS/U WIND UZUINF URMS 7 UINF URMS/U
AZIMUTH (PERCENT) {PERCENT) {PERCENT) AZIMUTH (PERCENT) (PERCENT) (PERCENT)
0.00 33.2 14.5 43,7 0.00 23.0 12.4 S54adl
22.50 4i.2 13.1 31.9 22.50 41.2 13.4 32.6
45.00 47.9 il.6 24,3 45,00 59.9 13.1 21.9
67.50 5643 9.l 1€.6 67.50 61.6 8.6 14,0
90.00 4h0 1744 39.7 30,00 37.2 20.1 Shel
112.50 30.9 16.5 53l 112.50 21.8 13.4 61.6
135.00 i7.7 10.1 57.0 135.00 164.5 7.9 54.1
157.50 20.6 13.4 65.0 157.50 18.6 9.8 52.8
180.00 36.4 18.4 50.5 180.00 19.3 11.4 59.2
202,50 50.1 17.2 3443 202.50 29 & 16.3 55.6
225.00 40.6 15.2 It 225.00 I8 & 14.5 37.8
247.50 5045 16.1 31.9 247.50 66.6 13.2 19.8
270.00 55.7 16.4 29.5 270.00 73.2 12.3 16.8
292.50 52.0 18.3 35.2 292.50 BL, T 13.4 20.6
315.00 39.9 19.9 49.8 315.00 39.2 14.0 35.6

337.50 33.8 16.5 48.8 337.50 247 12.5 50.5
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TABLE 2-4. PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING

POSITION 13 POSITION 14
WIND UZUINF URMS JUINF URMS/U WIND U/UINF URMS/ZULINF URMS/U
AZIMUTH (PERCENT) (PERCENT) (PERCENT) AZIMUTH (PERCENT) (PERCENT) (PERCENT)
0.00 3.1 14.5 48.3 0.00 66,6 10.7 16.0
22450 27.0 13.8 51.0 22.50 59,2 12.3 20.8
45,00 29.9 11.3 37.9 45.00 45.8 12.1 2€.5
67.50 42.3 9ats 2241 67.50 21.7 9.1 41.8
90.00 56.7 154 27.2 90.00 45.5 1k.2 31.3
112.50 41.0 22.7 5543 112.50 64.0 13.3 20.8
135.00 18.8 11.4 60.7 135.00 71.% 11.8 16.5
157.50 15.5 8.8 56.7 157.50 74.0 12.2 16.5
180.00 23.0 12.1 52.5 180.00 40.0 16.9 h2.2
202.50 2545 15.3 60.2 202.50 65.1 13.3 204
225.00 40.2 15.3 38.1 225.00 47.1 14.2 30.1
247.50 6h.2 13.9 21.7 247.50 18.0 11.0 61.0
270.00 69.3 12.8 18.5 270.00 38.0 18.6 49.0
292.5C 63.1 12.2 19.3 292.50 66.7 15.0 22.5
315.00 50.3 12.9 2546 315.00 75.7 11.8 15.6
337.50 42.8 13.2 30.7 337.50 The 2 11.5 15.5
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TABLE 2-5. PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING

POSITION 1 POSITION 2

VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME
LEVEL (UME AN) LE VEL (UMEAN #+ 3 URMS) LEVEL (UNEAN) LEVEL (UMEAN + 3 URMNS)
==MPH EXCEEDS ==MPH EXCEEDS ==MPH EXCEEODS -=MPH EXCEEDS

VELCCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL

2.0 76.01 3.0 86.65 2.0 81.25 3.0 88.76
5.0 44,89 7.0 60.27 440 59.17 7.0 70.25

7.0 18.00 11.0 34.19 7.0 30.63 11.0 LB,46
11.0 5.80 15.0 18.34 11.0 11.86 15.0 31.05
15.0 1.88 i8.0 11.17 15.0 4,06 18.0 21.45
19.0 b7 21.0 Talls 19.0 1,32 21.0 14,18
24.0 16 25.0 3.77 2k.0 « 33 25.0 8.13
28.0 «05 29.0 1.97 28.0 «13 29.0 457
32.0 .02 33.0 1.09 32.0 « 0t 33.0 2445
36.0 «01 38.0 «53 36.0 «02 38.0 1.11
4240 0.00 42.0 «28 4240 .00 42.0 «67
48.0 0.00 48.0 «08 48.0 0.00 48.0 o3k

POSITION 3 POSITION &

VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME
LEVEL (UMEAN) LEVEL (UMEAN ¢ 3 URMS) LEVEL ({UMEAN) LEVEL (UMEAN + 3 URNS)
=-=MPH EXCEEDS ==MPH EXCEEDS -=MPH EXCEEDS ==MPH EXCEEDS

VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL
2.0 79.98 3.0 87.95 2.0 47,45 3.0 Thad?
4a0 50.07 7.0 66.36 4.0 11.38 7.0 27.16
7.0 18.19 11.0 39,31 7«0 1.36 11.0 7.16
11.0 4.28 15.0 20.32 11.0 «12 15.0 1.83
15.0 1.17 18.0 11.55 15.0 «01 18.0 «T7
19.0 33 21.0 6451 19.0 0.00 21.0 «33
240 «09 2540 2.91 2440 0.00 25.0 .07
28.0 «03 29.0 1.46 28.0 0.00 29.0 .02
32.0 «01 33.0 76 32.0 0.00 33.0 «00
36.0 «00 38.0 «35 36.0 0.00 38.0 0.00
42.0 0.00 42.0 «20 4240 0.00 42.0 0.00
48.0 0.00 48.0 «06 48.0 0.00 48.0 0.00
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TABLE 2-6. PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING

POSITION 5 POSITION &

VELOCITY FERCENT TIME VELOCITY PERGCENT TIHE VELOCITY PERCENT TIME VELOCITY PERCENT TIME
LEVEL (UMEAN) LEVEL (UMEAN + 3 URMS) LEVEL (UMEAN) LEVEL (UMEAN + 3 URPMS)
-=MPH EXCEEDS ==MPH EXCEEDS ==MPH EXCEEDS ==MPH EXCEEDS

VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL

2.0 84,29 3.0 89.55 2.0 78.87 3.0 88,17
4a0 64,46 7.0 72.55 4.0 52.65 7.0 67.55
7.0 35.49 11.0 4B.72 7.0 29.16 11.0 43.82
11.0 12.561 15.0 29.41 11.0 13.28 15.0 26,08
15.0 3.26 18.0 19.30 15.0 4.69 18.0 17.60
19.0 <97 21.0 11.12 19.0 1. 66 21.0 10.77
2ka0 «30 2540 6.15 24.0 &7 25.0 5.67
28.0 08 29.0 2494 28.0 21 29.0 2.98
32.0 «01 33.0 1.51 32.0 «10 33.0 1.43
36.0 .00 38.0 «67 36.0 «03 38.0 .69
42.0 0.00 4240 «36 42.0 0.00 42.0 «36
48.0 0.00 48.0 «17 480 0.00 48.0 =20
POSITION 7 POSITION 8
VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME
LEVEL (UMEAN) LEVEL (UMEAN ¢ 3 URMS) LEVEL (UMEAN) LEVEL (UMEAN + 3 URMS)
==MPH EXCEEDS -=MPH EXCEEDS ==MPH EXCEEDS ==MPH EXCEEDS
VELQCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL

2.0 88.77 3.0 90.55 2.0 46.73 3.0 74.66
4.0 75.52 7.0 76,19 4a0 13.27 7.0 30.83
7.0 48.99 11.0 54.93 7.0 2. bk 11.0 10.17
11.0 22.64 15.0 35 .64 11.0 «31 15.0 3.16
15.0 B.75 18.0 244565 15.0 «07 18.0 1.34
19.0 3.21 21.0 15.35 19.0 - 01 21.0 .51
24,0 1.01 25.0 8.55 24.0 0.00 25.0 24
28.0 =49 29.0 Galsts 28.0 0.02 29.0 «10
32.10 «28 33.0 2.43 32.0 0.00 33.0 .02
36.0 oll 38.0 1.12 36.0 0.00 38.0 .01
42.0 «06 42.0 «68 42.0 0.00 42.0 «00
48.0 .00 48.0 «38 48.0 0.00 48.0 0.00

0¢



POSITION 9 POSITION 10
VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME
LEVEL (UMEAN) LEVEL (UMEAN + 3 URMS) LEVEL (UMEAN) LEVEL (UMEAN ¢ 3 URNS)
-=MPH EXCEEDS =-=MPH EXCEEODS ==MPH EXCEEDS -=-MPH EXCEEDS
VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL
2.0 79.98 3.0 88.51 2.0 T2.061 3.0 85.97
40 50.36 7.0 67 .20 ka0 39.12 T.0 60.86
T.0 19.63 11.0 40.79 7.0 13.72 11.0 36.29
11.0 5.21 15.0 21 .89 11.0 3.29 15.0 21.27
15.0 1.34 18.0 12.56 15.0 73 18.0 13,91
19.0 + 48 21.0 6 .85 19.0 .22 21.0 9.74
2440 11 25.0 3.52 2640 « 0% 25.0 5.70
28.0 «03 29.0 1.61 28.0 0.00 29.0 3.37
32.0 «00 33.0 91 32.0 0.00 33.0 2.10
36.0 0.00 38.0 a3 36.0 0.00 38.0 -89
42.0 0.00 4240 «27 42.0 0.00 62.0 « B4
48.0 0.00 48.0 «11 48.0 0.00 48.0 27
POSITION 11 POSITION 12
VELOCITY PERCENT TIME VELOCITY PERGENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME
LEVEL (UMEAN) LEVEL (UMEAN + 3 URMS) LEVEL (UMEAN) LEVEL (UMEAN + 3 URMS)
=-=MPH EXCEEDS -=MPH EXCEEDS ==HMPH EXCEEDS -=MPH EXCEEDS
VELCCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL
2.0 80.89 3.0 89.16 2.0 Tu.77 3.0 87 .04
4a 0 53.95 7.0 69.37 4.0 42.23 7.0 60.13
7.0 22.26 11.0 43.64 7.0 17.89 11.0 32.85
11.0 5.65 15.0 24425 11.0 6.42 15.0 15.95
15.0 1.55 18.0 14,07 15.0 2.03 18.0 9.10
19.0 53 21.0 8.33 19.0 «79 21.0 524
24.0 .11 25.0 4.16 24.0 «30 25.0 2elsly
28,0 «04 29.0 2.20 28.0 o106 29.0 1.44
32.0 «01 33.0 1.09 32.0 «07 33.0 «78
36.0 0.00 38.0 «58 36.0 « 08 38.0 43
42.0 0.00 4240 «35 42.0 .01 42.0 .22
48.0 0.00 48.0 «18 LB.0D 0.00 48.0 11

TABLE 2-7.

PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING
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TABLE 2-8. PEDESTRIAN WIND VELOCITIES AND TURBULENCE INTENSITIES
AROUND THE BASE OF THE BUILDING

POSITION 13 POSITION 1&

VELOCITY FERCENT TIME VELOCITY PERCENT TIME VELOCITY PERCENT TIME VELOGITY PERCENT TIME
LEVEL (UMEAN)Y LEVEL (UMEAN + 3 URMS) LEVEL (UMEAN) LEVEL (UMEAN + 3 URMS)
==MPH EXCEEDS ==MPH EXCEEDS -=MPH EXGEEDS ==MPH EXCEEDS

VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL VELOCITY LEVEL

2.0 T7.lb 3.0 87.78 2.0 86.90 3.0 90.18

4.0 46.29 7.0 62.75 4.0 71.82 7.0 Th.4b

7.0 18.68 11.0 35.92 7.0 49.51 i1.0 54.21
11.0 5.65 15.0 17.74 11.0 26.07 15.0 36425
15.0 1.82 18.0 10.86 15.0 11.95 18.0 26.14
19.0 o 71 21.0 6.52 19.0 545 21.0 17 .46
24.0 «30 25.0 3.12 2440 1.70 25.0 9.71
28.0 «12 29.0 1.75 28.0 « 81 29.0 5.84
32.0 =05 33.0 «85 32.0 o &3 33.0 2.86
36.0 .02 38.0 «50 36.0 « 30 38.0 1.54
42.0 «00 42.0 «30 42.0 .12 42.0 -88
48,0 0.00 48.0 «15 48.0 «02 48.0 47
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Direction

N
NNE
NE

ENE

ESE
SE
SSE

SSW
SW

WSW

NW
NNW
CALM

TOTAL

TABLE 3

Houston Wind Data--Annual Percentage Frequencies of
Wind Direction and Speed

0-3

. 266
.198
.255
.371
. 320
.464
.383
.390
. 320
.316
.249
.286
169
.217
179
.187
1.304

5.968

Annual Hourly Observations of Wind Speed - Miles Per Hour

.949
1.083
1.246
1.193
1.825
1.331
1.637
1.468
1.095

.940

.929

.727

.821

.788

.820

.000

17.731

8-12 13-18  19-24  25-31 32-38  39-46 >47
1.865 1.718 .652 .095 .007 .016 .002
1.507 1.444 .544 .103 .052 .000 .004
25113 1.463 .326 .084 .036 .011 .005
2.808 2.191 .400 .088 .011 .000  .000
2,329 1.281 .248 .083 .013 .000 .000
3.051 2.338 .554 .116 .013 .000 .000
3.805 3.229 1.223 .266 .063 .060  .000
4.370 4.664 2.226 .493 .074 .062 .000
3.207 2.990 .992 .192 .039 .000 .000
2.202 1.730 .512 .106 .032 .000 .000
1.375 .790 .178 079 .007 .000 .000
1.256 L6606 171 .056 .030 .010  .000
874 414 .132 ..061 .015 013 000
1.216 . 796 .371 .091 .033 .009 . 006
1.359 .930 .473 .087 .035 .031 .005
1.682 1.847 .744 .296 .034 .050  .037
.000 .000 .000 .000 .000 .000  .000
35.246 28.264 9.668 2.294 .497 .264 .067

Total

5.

4.

10.

13.

100.

464

801

377

.116

.466

.362

360

917

.209
.991
.660
.405

.404

.887
.698

. 327

000

£g
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TABLE 4

Summary of Wind Effects on People

Beaufort Speed
number (mph) Effects
Calm, light air 0,1 0- 3 Calm, no noticeable wind
Light breeze 2 4- 7 Wind felt on face
Gentle breeze 3 8-12 Wind extends light flag
Hair is disturbed
Clothing flaps
Moderate breeze 4 13-18 Raises dust, dry soil and
loose paper
Hair disarranged
Fresh breeze 5 19-24 Force of wind felt on body
Drifting snow becomes airborne
Limit of agreeable wind on land
Strong breeze 6 25-31 Unbrellas used with difficulty
Hair blown straight
Difficult to walk steadily
Wind noise on ears unpleasant
Windborne snow above head height
(blizzard)
Near gale 7 32-38 Inconvenience felt when walking
Gale 8 39-46 Generally impedes progress
Great difficulty with balance
in gusts
trong gale 9 47-54 People blown over by gusts

Note: Table from Reference 4, p. 40.



TABLE 5-1. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TAP & MAX IMUM WIND MINIMUM WIND MAXIMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
; PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
101 «430 150 -.936 210 «908 165 ~1.776 210
102 .421 150 ~.459 240 .872 165 -1.037 30
103 .382 150 -.458 240 «865 165 -1.231 30
104° .359 165 -, 425 240 .880 165 =912 30
105 _ 2361 165 - 448 30 =819 165 =1.050 30
106 ° «324 120 -.689 30 727 180 -1.182 30
107 +380 105 -.798 30 +785 105 ~1.443 30
108 . «459 90 -.829 30 +845 75 -2.005 30
109 ° .509 75 -.924 15 2896 75 ~1.948 30
110 «S5TT 60 -.613 0 «927 60 -1.705 315
XL «587 &5 -.621 20 2941 45 =1.774 315
112 <568 30 =646 90 1.008 15 =1.176 105
113° .503 30 =576 90 1.014 0 =1.047 105
114" <407 345 ~.435 105 +993 0 =1.042 105
115° -453 0 -.413 105 +950 15 -1.081 210
Ig‘ - «hT73 0 =-.528 225 +B86 0 '10999 210
Iy 4 «419 0 -+665 225 «929 15 =1.,400 210
118 . 347 0 ~.909 270 721 345 -1.386 270
119 «337 345 -1.065 270 «731 345 =1.763 270
120° «343 330 -.659 60 «696 330 =1.176 60
121° .312 315 -e479 60 «618 330 -1.276 210
122 «314 3is -.456 210 «692 315 -1.278 210
1237 .338 300 ~.459 210 <700 300 =1.134 210
124 «353 300 -.450 210 . 767 300 -1.083 210
125 .383 300 -.455 210 «751 300 -.975 195
126 «421 285 -+910 225 «751 300 =1,510 225
121 +523 270 =1.063 225 «885 270 -1,703 225
12¢, .597 255 -.484 210 924 255 =1,063 225
129° .580 240 -.551 270 «893 240 -1.217 270
130 «545 225 -,839 270 +885 225 ~1.782 270
131 «493 195 -.769 270 1.035 180 -1.625 270
132 «487 195 -.539 270 «949 180 ~1.047 270
133 .433 195 ~.366 75 1.041 180 =1.269 165
134 .431 195 -.432 75 +930 180 -1,272 165
135 w1l 195 =-.492 75 «942 165 -1.015 285
13‘. «322 195 -+ %460 75 +BT71 180 -.917 75
137 «256 150 -960 90 «927 165 =1.555 90
138 .276 150 ~1.081 90 +909 180 -1.685 90
201 +527 150 -.B99 210 +903 165 =1.516 210
202 +591 150 -+639 225 « 941 150 ~1.194 210
203 «580 150 =.518 225 1.011 165 ~-1.276 30
204 .528 135 -3 30 1.071 165 -1.227 165
205 «497 120 -e463 30 +945 165 -1,111 30
206, 484 105 -.562 45 1.026 165 =-1.010 30
207 «527 75 ~.625 45 © 4993 165 =-1.272 30
208 472 165 -.712 300 2960 165 ~1.467 300
209 412 165 “a911 90 +915 165 ~-1.539 90
210 «409 45 -.841 90 .827 45 =1.634 31s
211 .368 45 -.696 90 «738 45 -1.280 90

212 -289 45 -.%438 90 +655 30 =1.169 165



TABLE 5-2. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TaP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

213 «135 45 ~e396 105 «581 15 -.967 165
214 234 345 -e437 270 «592 345 =-+903 165
215 +335 0 -e602 270 « 721 345 =1.119 270
2lé «378 0 -e 725 285 « 726 345 =1.273 2To
217 « 495 0 =1.015 270 1.017 15 =1.650 270
218 «557 345 -1,081 270 l.112 345 =1.751 270
219 «4T8 330 -.608 60 «B871 330 -1.053 180
220 +497 315 =-.520 60 «BBT 31s -1.083 210
221 «529 315 -e%T1 210 44 315 =l.461 210
222 +579 300 -s k22 210 941 300 =1.091 210
223 +593 285 -.686 225 1,005 300 =1.396 225
224 627 270 -e923 225 «953 270 =1.471 225
225 «578 270 ~1.019 225 « 965 270 =1.751 225
226 +598 255 -+616 225 « 968 255 -1,.,510 165
227 647 240 -e615 270 «994 240 =1.410 165
ez28 «622 225 -o670 270 1.013 225 =-1.386 270
229 «636 210 -o671 270 1.020 180 =1.273 270
230 «655 195 ~a711 270 1.000 195 =1.,374 270
231 «603 195 -, 468 270 1.019 180 -1.179 270
232 «590 195 -e473 75 971 180 =-.900 285
233 +504 195 -.533 15 «B80 180 =1,060 90
234 « 394 150 -.826 90 « 787 180 =1.311 90
235 +339 150 -e924 90 =875 165 ~1.690 105
236 «363 150 =1.019 105 910 165 -l.841 105
301 «555 150 =« 8906 210 1.017 165 -1.474 210
302 «632 150 -2621 225 <965 150 =-1,165 30
303 «605 150 -.533 225 «981 165 =1.249 30
304 614 150 =.508 240 1,009 165 =1.259 30
305 «570 135 -.462 240 =989 165 -1.412 30
306 «517 105 ~s453 30 896 105 -1.013 30
307 «381 108 -abb ] 30 «TT0 180 -1.158 30
308 415 105 -eb21 30 «T77 105 -.927 30
309 «437 90 -.876 45 «TTT 105 =1.445 45
310 +506 90 -2 944 45 «915 90 -1.433 45
311 544 75 -.483 30 923 75 -1.249 30
312 «601 60 ~«638 90 «97T 60 ~1.526 90
313 +549 45 -1.138 90 .882 45 -1.895 90
314 «525 30 -.948 90 873 30 -1.585 90
315 504 15 - 424 90 «B857 15 -,899 105
316 «+4T75 15 -.390 105 «800 15 =-,991 105
317 « 449 15 - 400 105 «857 15 =1.077 108
318 46T 0 -2430 270 «7T73 15 -1.075 105
319 471 0 --610 270 785 345 =1.031 270
320 +491 345 -+918 270 «809 345 -1.672 285
321 + 455 345 ~1.040 285 « 764 345 ~-1.952 285
322 « 448 330 =656 60 « 865 330 -1.232 60
323 422 330 -.634 60 <841 330 -1.090 60
324 «432 330 -.606 60 914 315 -1.213 60
325 «507 330 -o576 60 «967 315 =1.046 60

326 «5T70 315 =s 459 210 «938 315 -1.139 210

9¢



TABLE 5-3. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TaP MAX IMUM WIND MINIMUM WIND MAX TMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
327 «575 300 =443 210 «920 315 -1.089 210
aze +591 300 ~.418 225 «959 300 -1.108 210
329 +576 285 =699 225 «915 300 =l.416 225
330 +609 270 -e940 225 «982 270 =-1.583 225
331 +578 255 =l.014 228 1.030 255 -1.812 2és
332 +598 255 =.538 225 +986 255 -1.332 225
333 +639 240 =639 270 +«983 240 -1,328 270
334 +593 225 -.641 270 «951 225 -1.348 270
335 639 225 -.628 270 1.031 210 -1.280 270
336 «660 195 -.618 270 l1.008 180 =1.+257 270
337 «638 195 -.480 270 «969 195 -1.138 270
338 «591 195 =-.479 75 1.078 195 - 947 75
339 4T 195 -.607 90 +957 195 =1.184 75
340 «393 150 -« 781 90 « 795 150 =1.270 S0
341 349 150 =917 105 +B65 150 =1.611 90
342 331 150 ~«987 210 802 150 -1.950 90
401 «507 150 -.823 210 +909 150 -1.488 225
402 618 150 =575 210 «979 165 -1.158 225
403 «623 150 =«515 225 1.069 165 =1.050 225
404 «606 135 =471 240 +949 150 -1.718 30
405 +549 120 =467 30 «897 120 =1.,076 30
406 +558 120 =.451 30 +903 105 =1.048 30
407 «547 105 =791 45 +926 105 =1.351 45
408 «592 90 -.855 45 942 S0 -1,480 45
409 «497 75 -.888 45 «926 90 -1.708 45
410 «562 75 =«676 45 «923 75 -1.379 45
411 «608 60 -+800 90 +988 60 =1.479 20
412 +557 45 =917 90 «987 45 -1,619 90
413 «597 45 -e927 90 «991 30 =1,633 90
414 +593 30 ~.812 90 1.015 15 -1.553 90
415 «576 15 ~a428 90 1.056 15 =-1.201 105
416 «556 15 =408 105 +963 15 =-.983 105
417 +555 0 =554 270 «930 0 -1.208 105
418 «570 345 -«752 270 +953 0 -1.220 270
419 +551 345 -«939 285 +904 0 -1.585 270
420 «535 345 =1,121 285 «997 345 =2.074 270
421 +543 330 - 762 75 +954 330 =1.277 45
422 +5T74 330 =592 60 +984 330 -1.124 75
423 +541 330 ~«603 60 +949 330 =1.245 60
424 +571 315 -+.534 60 +960 315 =1.147 210
425 579 315 -+457 210 +945 315 =1.348 210
426 «588 285 -+559 225 +961 285 -1.772 210
427 +589 285 -«731 225 «963 285 =1.323 225
428 «614 270 ~«786 225 «976 285 =1.341 225
429 +601 270 ~.814 225 «992 270 =1.510 180
430 «576 255 ~«808 225 «951 255 =1.462 225
431 «591 255 =919 225 +899 5% =1.625 225
432 +563 255 -a614 225 +939 255 =-1.,248 225
433 +603 240 =44 210 1.020 240 -1.210 270

434 «633 240 =703 270 «968 240 ~-1.814 270

L5



TABLE 5-4. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

Tap MAXTHUM WIND MINIMUM WIND HAXIMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
438 «548 240 ~s 761 270 «910 225 -1,971 270
436 «552 225 =670 270 «993 225 =1.504 270
437 +617 225 =«652 270 l.008 225 =1.437 270
438 «632 22% -e666 270 1.029 210 =1.525 270
439 «619 210 -a667 270 1,086 180 -1,369 270
440 .618 195 -+566 270 1,039 180 =1.,115 270
44) <575 195 -«438 90 1.020 180 -1.268 90
442 <479 195 =649 90 «882 180 ~1.479 90
443 «337 150 - T5% 90 «652 150 =1.241 90
LX) «302 150 -.918 105 + 703 165 =1.655 105
445 274 150 -912 105 <810 165 ~1.,714 105
446 «289 150 -+999 105 -818 165 -1.885 108
447 «387 150 -.879 210 819 150 -1.488 210
501 «AT7 150 =797 210 «865 150 =1.557 210
so02 «577 150 =«610 210 1.004 150 =1.277 210
503 <602 150 -+528 225 1.036 150 -1.181 210
504 <576 150 =476 240 «975 150 -+ 999 240
505 .588 150 =e 460 240 «956 150 =1.075% 30
506 +570 120 -« 460 30 «960 150 =1.245 30
507 «568 105 =460 30 922 120 =-1.139 75
508 +545 105 =719 45 «955 90 =1,327 75
509 «548 90 =eT52 45 «983 105 =1.531 30
510 «448 90 -a 760 45 « 994 90 -1.608 75
S11 368 60 =675 45 850 60 =1.494 30
sl2 «547 60 -.788 90 +895 60 =1.,630 90
513 «+473 45 -.824 90 «922 45 -1.596 90
S14 «573 45 =.801 90 «942 75 =1.408 90
515 +591 30 =« T45S 90 +968 30 =1.,394 90
516 .539 15 =524 90 «953 15 -1 02‘3 90
517 «584 0 -a416 270 1.037 15 ~1.194 90
518 «597 0 =+554 270 «968 0 =1.,343 270
519 «5T4 0 -s 640 270 «935 345 =1,338 285
520 <536 345 =+ 966 285 «918 345 -1.895 285
521 «547 345 =1.051 285 «903 345 =-1.928 285
522 «557 330 ~«648 45 «929 330 -1,280 75
523 «592 330 =+586 45 +980 330 =1.,034 75
524 +556 330 ~«566 60 =886 330 =1.019 60
Sas +566 330 -+562 60 «911 330 -1.080 60
526 <542 300 -e472 210 «892 300 =1.062 60
527 «568 300 -« 489 210 «959 300 -1.082 210
528 «541 285 -«590 225 +936 300 -1.298 225
529 «554 285 =688 225 «978 300 =1.405 225
S30 555 270 =687 225 «942 270 =1,470 225
S31 «553 255 -.684 225 «943 255 -1.460 225
532 «491 255 =610 225 -898 240 -l.478 225
533 «561 240 -+666 270 «976 240 =1.457 270
534 «514 225 =634 270 «980 225 =1.482 270
535 +623 225 -.634 270 1.016 225 -1.513 270
536 +594 195 -« 622 270 1.014 195 =1.406 270

537 «584 195 =+506 270 1.015 180 =-l.161 270

8¢



TABLE 5-5. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TAP MAXIMUM WIND MINIMUM WIND MAXTMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

538 +533 195 -.418 90 +950 180 -1.208 270
539 « 426 195 -.609 90 « 758 180 =1.174 90
540 290 150 =750 90 «635 150 =1.312 S0
541 «266 150 ~l.016 105 827 150 =1.943 105
542 229 150 =l.104 105 «948 150 -2.391 105
601 +545 150 ~«856 210 +986 150 ~1.748 225
602 «617 150 -«690 225 «956 150 =1.191 2lo
603 «642 150 -.569 225 1.092 150 =1.,136 225
604 «632 135 -.518 30 1.165 165 -1.248 30
605 «632 135 =+520 30 1.091 120 =1.,280 30
606 +573 105 =478 45 +983 120 -1,338 30
607 «623 90 -.802 45 1.023 105 =1.467 45
608 «636 90 -.887 45 1.058 90 ~1.626 45
609 «577 75 -«902 45 1.068 75 =l.762 45
610 «533 75 -+693 45 « 924 75 =1,396 45
611 «632 60 -«893 90 1.070 60 -1l.762 90
612 «466 60 -.918 90 1,078 45 ~1.892 90
613 646 45 -e903 90 1.103 45 =1.692 90
614 «596 30 -«T21 90 1.062 15 =1.594 90
615 «597 15 =591 90 1.087 0 =1.557 90
616 «6l2 0 -2493 270 1.095 0 =-1.323 90
617 «648 0 - 642 270 1.150 0 =1.385 270
6l8 «618 345 -e672 270 1.110 345 ~1.436 270
619 601 345 =l.122 285 1.053 345 -2.114 285
620 «570 345 =l.2417 285 l1.021 345 -2.380 285
621 «591 345 -o T34 45 1.024 330 =1.373 30
622 614 330 -+525 45 1.035 330 =-1.085 45
623 «592 330 ~eb643 60 1.075 315 =1.221 45
624 560 330 -«653 60 1.020 315 ~1.204 60
625 «565 300 -«534 210 1.043 300 =1.277 210
626 «624 285 -e564 225 1.060 300 -1.189 225
627 +590 285 -:+901 225 1.073 285 -1.508 225
628 +599 270 -+926 225 1.060 270 ~1.902 180
629 547 255 =941 225 1.120 255 -1.824 180
630 «516 255 -s 792 225 =989 255 =l.472 225
631 «5T74 240 -.688 270 1.052 240 =1.694 270
632 «+4B7 225 ~s642 270 1.059 225 -1.,707 270
633 +667 225 -e636 270 1.170 225 =-1.,753 270
634 «605 210 ~«562 270 1.011 225 -1.528 270
635 +573 210 =549 270 +999 180 =1.433 195
636 «458 210 s hbd 90 «B78 180 =1,171 270
637 +563 195 -e613 90 +990 195 =1l.292 90
638 «593 195 ~a 784 90 +986 195 =1.575 90
639 «617 195 =l.042 90 1.043 195 -2.032 90
640 «538 195 =1.090 105 +951 195 =2.343 90
T01 «572 150 -.989 22s 1,035 150 -1.827 225
702 +598 150 -«569 22s «937 150 ~1.131 225
703 +628 150 =+511 240 1.071 150 ~1.064 240
T04 +619 150 -« 755 195 1.075 150 =1.641 195

705 +618 150 ~e642 195 l.066 120 -1.283 195

19



TABLE 5-6. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

Tap MAXIMUM WIND MINIMUM WIND MAXIMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
T06 +545 120 ~e437 30 +931 120 -1.158 30
707 «584 105 -+550 45 1.029 120 -1.890 30
To8 «576 90 -.834 45 1.052 105 -1.,892 45
T09 +590 90 -+895 45 1.042 90 =1.937 45
T10 «491 75 = T77 45 «878 75 =1.623 45
711 521 75 -.863 45 «983 75 =1.,776 45
712 «569 60 =-.929 90 1.131 60 =1.779 90
713 +458 45 -+956 90 1.094 45 -2.160 90
T1l4 «568 45 -.808 90 «966 15 -1.652 S0
715 «567 30 ~.803 90 1.052 15 -1.,825 50
716 «598 15 -+569 90 1.088 0 =1.531 90
717 618 15 =476 105 1.085 0 =1.377 90
Tle «542 345 -s544 270 «951 345 =1.173 270
719 «575 0 -.738 270 +978 0 =-1.,533 270
720 «546 345 =l.062 285 «948 345 -1,985 285
721 «540 345 “1l.175 285 «943 345 -2.,322 285
T22 «569 330 -.629 45 945 330 ~-1,322 45
723 «567 330 -+620 60 =958 330 -1.282 210
T24 «567 330 -.668 60 1.003 330 -1.483 210
725 «562 330 - 644 60 1.020 300 =1.426 210
7126 «557 330 =508 210 1.009 300 -1.087 210
127 +«525 300 =592 210 «952 300 -1.686 210
728 «535 285 =.635 225 «980 300 =1.,450 210
729 «572 285 -.859 N 1.064 285 -1,522 225
730 «591 270 =927 225 1.043 270 =-1.,627 225
731 «510 255 =1.107 225 « 967 255 -2,206 225
732 «377 255 -.801 225 + 949 255 -1,848 225
733 «524 240 -:815 270 «971 240 =2.269 270
T34 «438 240 ~«663 270 «917 240 -2.037 270
735 «458 228 ~e493 270 «811 180 -1,531 270
736 «488 195 ~e 446 270 «941 180 ~-1.287 270
737 «498 195 =362 15 « 974 180 -.987 270
738 « 445 195 -«400 90 «954 180 -,835 S0
T39 «350 195 -a 487 90 =776 180 =.942 90
740 224 150 -«610 90 «T01 165 =1.200 75
T4l «198 150 -+979 90 «638 150 -1.830 105
Ta2 «206 150 =1.201 90 « 737 150 -2.078 105
801 «268 150 =774 225 «627 150 =1.344 225
802 «407 150 =567 22s o771 135 =1.206 195
803 « 455 150 =+543 225 «839 150 =1.,095 180
804 491 150 =-.416 240 «929 165 -.835 30
a0s 473 150 -~ 462 30 «898 165 =.995 240
806 «452 135 =«504 30 -828 135 =-1.264 30
807 « 445 105 -e490 30 « 794 105 =1.361 45
aos 44T 90 -e627 45 «861 105 =1,400 30
809 «419 90 =eTll 45 «834 90 =1.563 45
al0 «425 75 -« 755 45 «831 75 =1.567 45
811 «371 75 -.652 45 «855 75 =-1.586 45
a1z kil 60 =759 20 «850 60 =1.599 90

al3 328 45 -+ 739 90 o727 45 -l1.782 90

Oh



TABLE 5-7. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TAP MAXIMUM WIND MINIMUM WIND MAX IMUM WIND MINIMUM WIND

NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
814 «437 45 =.720 90 850 30 =1.530 90
815 «457 30 -+656 90 <824 15 =1.637 90
816 «4T0 15 =+503 90 « 783 15 =1.300 90
817 <449 0 -+389 105 =B44 0 -1.054 90
als «463 0 -+481 270 «857 0 ~1.068 270
819 442 345 ~eb41 270 o773 345 -1.365 270
820 «437 345 -.852 285 « 775 345 -1.815 285
a8zl «423 345 -e973 285 « 778 345 ~2.499 270
822 «438 330 =622 45 -808 330 =-1.270 45
823 + 456 330 =+514 45 «B56 330 -1,056 45
824 +456 330 =487 60 «837 330 -1.236 60
825 «434 330 -.498 60 « 790 315 =1.092 210
826 +404 330 ~«481 210 «B827 300 =1.254 210
8zt +438 285 ~e4T78 210 «805 300 -1,388 210
8zse <448 285 =479 120 «B66 300 ~-1.188 225
829 419 270 =+549 210 «854 300 -1.233 210
830 «420 270 ~:629 225 «B863 270 -1.298 225
831 «429 255 =773 210 «806 255 =1.620 22s
83z « 369 255 -+695 210 «9210 240 =1.275 210
833 422 240 -«585 270 +828 225 -1.432 285
B34 «436 225 -.754 270 «870 225 =1.493 270
835 « 456 210 - T05 270 «898 195 -1.288 270
B36 +456 195 -+428 270 «881 195 -.882 270
837 + 455 195 ~e4ls 270 «837 195 =1.015 75
838 «423 195 =-«379 270 +810 195 =1.012 270
839 « 356 195 -«429 90 + 758 195 =.998 270
B40 «223 195 =528 90 «583 195 =1.070 165
841 =.040 195 =752 105 «370 150 =1.474 105
842 -.055 150 -+899 225 «507 150 =1.659 90
S01 176 150 -« 757 210 «585 150 ~1.426 210
902 « 349 150 =578 240 761 150 =1.074 225
903 «415 150 -e397 240 +B54 150 =1.157 270
904 446 150 -e4ll 30 « 770 120 -+867 30
905 445 150 e 446 30 802 120 ~1.004 30
906 «423 150 -.468 30 «B24& 120 -1.129 30
907 o417 120 -a494 30 « 780 120 =-1,315 30
908 «385 120 -«484 30 «781 S0 =-1.203 30
909 « 404 90 -¢593 45 «B86 90 =1.353 45
910 «376 90 -+691 45 « 840 90 -1.432 45
911 +«388 75 -.T22 45 + 759 75 =1.476 45
912 «297 75 =651 45 « 761 75 =1.542 45
913 «386 60 =+ T34 S0 +806 60 -1.669 90
914 «290 45 -« 729 90 + 768 45 =1.699 180
915 «399 45 -«695 90 «781 45 =-1.637 180
916 397 30 =640 90 «B42 30 =1.335 90
9217 416 15 =+ 465 90 +815 15 -1.222 S0
918 «405 0 -.416 105 « 767 0 -1.152 90
919 +418 0 =426 105 «785 0 -.926 270
920 «390 345 -+593 270 + 756 345 -1.218 270

921 «391 345 ~ T80 285 « 757 330 -1.664 270

Th



TABLE 5-8. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TapP MAXIMUM WIND MINIMUM WIND MAX IMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
922 +359 345 -.858 285 o770 330 =1.947 270
923 «403 330 -«599 45 «B11 330 -1.,233 ~ 45
924 «389 330 - 494 60 «690 330 =1.095 45
925 +397 330 -«508 60 «729 315 =1.095 - -1
926 +399 330 =456 60 -B11 330 =1.036 210
927 » 345 330 - 462 120 « 726 330 =<909 /60
928 «357 285 -+495 120 « 755 315 =1.111 210
929 »357 285 -e490 120 «718 300 -.983 195
930 «358 285 -«540 210 « 730 285 -1.516 elo
931 «337 270 =692 210 « 763 270 =1.295 210
932 «341 270 -«719 210 «811 270 -1.358 165
933 327 255 =aT&1 210 932 255 =1.570 225
934 «257 255 -.81% 210 « 756 240 =-1.539 210
935 «319 240 =577 270 « T30 240 -1,363 165
936 + 304 225 -:585 270 « 795 225 =1.499 165
937 «404 210 =576 270 =805 195 =1.167 270
938 «425 210 =«533 270 « 797 210 =1.105 270
939 «392 195 ~s414 285 «733 210 -.878 270
940 + 344 195 -+355 315 «680 210 =1.018 90
941 «259 195 -.478 90 «556 195 ~1.146 90
942 «113 195 =577 90 «406 195 =1.148 105
943 -.119 150 =« T04 105 « 279 150 =1.315 105
944 -.120 150 -.890 210 «391 150 =1.652 210
1001 «168 150 -.638 210 581 135 =1,379 225
1002 322 150 =557 240 807 150 -1.152 240
1003 «375 150 -+429 240 «7T11 150 .- -.929 240
1004 «hl2 150 ~-+402 30 « 760 135 =l.144 30
1005 «399 135 - 449 30 «B890 165 =.897 30
1006 «374 135 =498 30 «723 165 ~1.179 30
1007 «351 105 -«493 30 « 752 105 =-1.245 30
1008 + 340 90 -«S530 45 «698 105 =1.257 45
1009 «320 75 ~e620 45 «696 105 =1.,413 45
1010 +340 75 =646 45 «659 90 -1.363 45
1011 265 75 -.604 45 « 729 60 -1.503 45
1012 «331 60 =« T40 90 «812 60 =1.634 90
1013 «239 45 -.698 90 « 762 45 =1.517 90
1014 «352 45 =677 90 «B6T 45 =1.440 90
1015 334 30 ~«592 90 +658 45 =-1.653 90
1016 +354 15 ~a461 90 «671 15 =1.567 105
1017 «353 15 -+430 105 «696 0 =1.,516 105
1018 «357 0 -e432 105 «709 0 =1.310 105
1019 +«346 345 -e521 270 « 753 345 -1.122 270
1020 +359 345 =+659 285 oT11 345 =l.421 270
1021 «319 345 =.T20 285 «606 345 =-1.534 270
1022 «323 345 -.523 45 «625 330 =1.334 45
1023 +322 330 =435 60 «638 330 =1,006 45
1024 +356 330 ~ohéb 60 «T16 ais =1.025 60
1025 « 342 330 - 446 120 « 705 315 -.922 60
1026 «324 330 -e 469 120 649 330 - 842 60

1027 276 285 “a 4064 120 599 315 -.853 210

oh



TABLE 5-9. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECYION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE : PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

1028 .258 285 -.563 210 . 662 285 -1.126 210
1029 .196 270 -.592 210 «553 285 ~1.,409 210
1030 .178 270 -2594 210 «515 270 -1.423 210
1031 .158 255 -+630 210 «529 255 1,446 210
1032 124 255 -.707 210 »589 240 =1.578 210
1033 196 240 -.532 270 «600 240 -1,511 165
1034 202 225 -540 270 «696 210 =~1.436 165
1035 «359 2lo0 o547 270 »833 195 ~1.296 285
1036 «384 210 -.463 270 «B07 195 -1,208 270
1037 »333 210 ~«376 285 o717 195 -.947 270
1038 .269 210 -.372 300 594 195 -.896 90
1039 .184 195 - 449 90 +498 195 =1.023 90
1040 »053 195 -.524 90 «409 195 -1,063 105
1041 -.106 180 ~+600 105 «323 150 -1.259 105
1042 -.126 60 L 210 .388 150 ~1.662 210
1101 157 150 -,655 240 «570 150 -1.408 240
1102 «319 150 -.429 240 «678 150 ~1.091 240
1103 .387 150 -.352 15 751 150 -.T68 240
1104 418 150 =+370 30 732 150 -.862 30
1105 «419 150 =402 30 762 135 1,143 30
1106 422 135 -~ bbb 30 «799 120 =1,057 30
1107 «393 120 -. 494 30 «810 120 -1.255 15
1108 «340 120 =526 30 oT42 120 =1,270 15
1109 275 90 -+516 30 «598 75 -1,693 30
1110 .273 75 =552 45 648 75 =1.648 30
1111 <270 75 -.549 45 «603 75 ~1.693 30
1112 d91 60 =+561 30 «611 60 =-1,711 30
1113 .257 60 -e659 90 «611 60 “1,T64 90
1114 .156 60 ~-.652 90 619 45 =1.656 90
1115 261 45 -s616 90 621 30 1,642 90
1116 .273 30 -e563 90 «664 30 ~-1.289 90
1117 .332 15 —-.417 105 «63T7 15 =-1.253 105
1118 0361 0 -e420 105 +663 0 ~1.264 105
1119 «362 0 -.392 105 646 345 =-1,045 120
1120 «352 0 ~.402 270 «653 345 -.939 270
1121 «305 345 ~+554 270 «617 330 =1.562 105
1122 296 345 -.933 60 623 330 -1.751 105
1123 »325 330 -.835 60 660 330 ~1.430 60
1124 +366 330 -.51% 60 «709 330 =1.005 60
1125 .381 330 -394 120 680 315 -.735 105
1126 .387 330 -e420 120 694 330 -, 7264 105
1127 +365 330 o419 120 +685 330 -.782 210 -
1128 »336 330 -a419 120 «704 330 =-.733 60
1129 .302 285 -.405 120 «657 300 -.860 210
113“ -240 Z?O ".Qqs 210 -618 270 "1-237 210
1131 147 270 -.505 210 +483 270 1,466 210
1132 «071 255 2519 210 «261 270 =1.151 210
1133 027 255 -4589 210 +163 240 =1.570 180
1134 <006 255 -a66T7 210 «195 240 -1,779 180

1135 « 066 240 -s402 120 +648 195 -1.023 285

eh



TABLE 5-10. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
1136 .147 180 -.429 120 .782 210 -.999 165
1137 «315 210 -.377 285 .815 210 -.979 285
1138 =326 210 ~-.376 285 .822 210 -1,010 285
1139 «287 210 =-,337 300 <679 210 -,841 285
1140 249 195 =.347 300 582 195 -, 769 75
1141 .206 195 -, 348 300 «538 195 -,739 300
1142 .103 195 -1l 90 476 195 -.931 90
1143 -,045 150 -, 732 90 277 150 -1.,282 75
1144 -.0T1 150 -,B803 90 342 150 -1,418 90
1201 .227 150 -o275 90 .522 150 -1,050 240
1202 +»364 150 -.268 15 «659 150 -674 15
1203 «387 150 - 246 15 679 150 - 644 15
1204 2410 150 ~.314 345 <680 150 -.969 30
1205 467 150 -.342 15 .816 165 ~.650 15
1206 469 150 -.378 30 .828 150 -.B847 15
1207 464 150 -+373 30 «811 150 -.781 15
1208 436 135 o411 30 .873 165 -.970 1s
1209 4lé 120 -e bbb 30 «863 165 -1.004 30
1210 «374 105 - 486 30 .802 165 -1,289 30
1211 294 90 -a471 30 «696 30 -1,031 30
1212 252 75 =-,600 45 632 90 =-1.361 45
1213 234 75 -.625 45 «550 75 ~1.495 45
1214 170 60 -.619 45 #551 60 ~1,495 105
1215 «219 60 -~oS77 90 «512 60 =-1.370 105
1216 «157 60 -o570 90 548 45 -1,581 90
1217 «238 45 =-.523 90 «683 30 =-1.538 90
. 1218 «302 30 =431 90 «6TH 15 =-1.599 165
1219 «348 30 -.392 105 «751 30 -1.125 105
1220 .381 0 - o380 105 « 769 345 =-1.229 105
1221 «399 0 -+369 105 o794 0 ~1,459 105
1222 «388 0 ~+356 120 o737 345 -.961 108
1223 »355 345 =-.511 270 «T00 345 -.918 270
1224 «350 345 -.793 60 «719 345 -1,505 60
1225 372 345 -.578 60 «731 345 -1.392 60
1225 . 731 0 -.433 135 «T60 0 -.453 135
1226 632 330 ~.372 120 «867 315 ~.718 105
1227 +429 330 -,382 120 <840 330 -,748 105
1228 422 330 -, 433 120 .819 330 -.785 105
1229 426 330 -,388 120 820 315 -.608 195
1230 422 330 -a416 120 .817 315 -.604 120
1231 «409 330 - 400 120 . 782 330 -,581 120
1232 . 344 300 -e423 120 «659 315 -.963 210
1233 - »355 285 -, 405 120 « 737 285 -.891 165
1234 »302 270 -.461 210 «656 285 -1.308 210
1235 «229 2710 o507 210 +504 300 -1.253 210
1236 .142 270 ~-.554 210 0403 270 -1.332 210
1237 . 044 255 -+595 210 325 0 =-1.487 210
1238 .038 255 =-.636 210 «197 255 -1.731 210
1239 0644 240 -, 403 120 «825 180 =1,205 165

1241 «257 210 =2 346 285 «721 210 ~«926 285

hh



TABLE 5-11. LARGEST AND SMALLEST PRESSURE COEFFICIENTS FOR EACH PRESSURE TAP

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND MINIMUM WIND
NUMBER MEAN DIRECTION MEAN DIRECTION PEAK DIRECTION PEAK DIRECTION
PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT

1242 «327 195 =332 300 o T4l 210 ~a940 285
1243 «330 195 =.319 300 « 737 185 =-«960 285
1244 «301 195 -.324 330 o711 195 -.787 300
1245 « 246 195 =-.338 315 «653 185 =+ T49 90
1246 « 145 195 =.357 31s 494 195 -.728 315
1247 «019 150 =:436 90 » 384 150 -.985 105
1248 =-.056 150 -«621 90 + 365 150 ~1.357 210
1301 -.041 45 =+530 210 «339 165 -l.412 165
1302 005 255 =l.145 90 +256 180 =1.690 90
1303 .009 %0 =s544 15 2264 165 -1.051 15
1304 078 60 -1.081 270 208 60 -1.630 270
1305 -.028 255 -+586 210 «236 165 =1.052 105
1306 253 195 =+540 90 +684 165 -.984 90
1307 «288 150 -+920 90 « 739 150 =1.602 90
1308 «530 210 ~o4Tl 270 1.049 210 =1.374 270
1309 222 240 =+ 346 15 «686 180 -.681 15
1310 «466 45 =.545 90 +915 45 =1.077 105
1311 -.014 240 - 420 90 « 438 180 =1.131 45
1312 +049 30 -+558 285 369 15 -1.081 285
1313 449 0 =902 285 1.009 0 -1.604 270

Gh



TAP
NUMBER

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
201
202
203
204
205
206
207
208
209
210
211
212

WIND
DIRECTION

210
30
30
30
30
30
30
30
30

315

3is

105

105

105

210

210

210

270

270
60

210

210

2lo

210

19%

225

225

225

270

TABLE 6-1. MAXIMUM LOADS IN POUNDS PER SQUARE FOOT

MAXIMUM PRESSURE
COEFFICIENT
(ABSOLUTE VALUVE)

1.776
1.037
1,231

«912
1.050
l.182
146443
24005
1.948
1.705
1774
1.176
14047
1.042
1.081
14999
14400
1.386
1763
le176
1.276
1.278
1.134
1.083

«975
1.510
1.703
1.063
1.217
1.782
1.625
14047
1.269
l.272
1.015

«917
1.555
1.685
1.516
14194
1.276
1.227
1.111
1.026
1.272
lad6T
1539
1.634
1.280
1.169

LOAD
(PSF)

37.30
2l.178
25,85
19.15
22405
24,82
30.30
42.10
40,91
35.80
37.25
24470
21.99
21.88
22.70
41.98
29.40
29.11
37.02
24.T0
26.80
26.84
23.81
22474
20.48
31.71
35,76
22.32
25.56
37.42
34412
21.99
26.65
26671
21.31
19.26
32.65
35.38
31.84
25,07
26,80
25,77
23.33
21.55
26,71
30.81
32.32
34,31
26.88
24455

TAP
NUMBER

213
214
21s
2lé
217
z2le
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326

WIND
DIRECTION

165
165
270
270
270
270
180
210
210
218
225
2es
2¢s
165
165
270
270
270
270
1890
S0
90
105
105
210
30
30
30
30
30
30
30
45

MAXIMUM PRESSURE
COEFFICIENT
(ABSOLUTE VALUE)

=967

2903
1']19
1.273
1.650
1.751
1.053
1,083
la461
1.091
1396
1:471
1.751
1.510
1410
14386
1273
1.374
1.179

«971
1.060
1.311
1.690
1.841
ledT74
1.165
1.249
1.259
le4l2
1.013
1.158

«927
le445
1.433
1.249
1.526
1.895
1.585

«899

«991
1.077
1.075
1.031
1.672
1.952
1.232
1.090
1.213
1.046
1.139

LOAD
(PSF)

20,31
18,96
23.50
26.73
34,65
36,77
22,11
2274
30.68
22491
29.32
30.89
36.77
3l.71
29.61
29.11
26,73
28.85
24eT6
20.39
22.26
2T.53
35.49
38.66
30.95
24,46
26423
2644
2965
21l.27
24,32
19,47
30,34
30,09
264,23
32,05
39.79
33.28
18.88
20.81
22.62
22.58
21.65
35,11
40,99
25.87
22.89
25047
2197
23.92

9h



TAP
NUMBER

327
328
329
330
331
332
333
334
33s
336
337
338
339
340
341
342
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434

WIND
DIRECTION

210
210
225
225
225
225
270
270
270
270
270
195

s

90

210
210
210
225
22s
180
225
2e5
225
2170
270

TABLE 6-2. MAXIMUM LOADS IN POUNDS PER SQUARE FOQOT

MAXIMUM PRESSUKE
COEFFICIENT
(ARSOLUTE VALUE)

l1.089
l1.108
leale
1.583
l.812
16332
1.328
1.348
1.280
1.257
1.138
1.078
l.184
l1.270
l.611
1.950
l.488
le158
1.069
1.718
1.076
1.048
1.351
1,480
1.708
14379
1479
1.619
1,633
1.553
1.201

«983
l.208
1.220
1.585
2e0T4
1.277
1.124
1.245
1.147
le348
1.772
14323
1.34]
1.510
l.a62
1.625
1.248
1.210
l1.814

LOAD
(PSF)

22.87
23.27
2974
33.24
38,05
27.97
27.89
28,31
26,88
26.40
23.90
22.64
24.8B6
26.67
33.83
40,95
31.25
24,32
22445
36.08
22.60
22,01
28.37
31.08
35.87
28.96
3l1.086
34,00
34,29
32.61
25.22
20.64
25.37
25.62
33.28
43,55
26,82
23.60
26.14
24,09
28,31
37.21
27.78
28,16
31.71
30,70
34.12
26.21
25.41
38,09

TAP
NUMBER

435
436
437
438
439
440
441
442
443
444
445
446
447
501
502
503
504
505
506
s07
508
509
510
511
512
513
514
518
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537

WIND
DIRECTION

270
270
270
ero
270
2ro

90

90

90
105
105
105
elo
210
210
210

225
225
225
225
22%
270
ero
270
270
270

MAXIMUM PRESSURE
COEFFICIENT
(ABSOLUTE VALUE)

1971
14504
1a437
1525
1.369
la115%
l.268
la&79
ls241
1.655
le71l4
1.885
le488
1.557
1.277
le181

«999
1.075
1.245
1.139
1.327
1.531
1.608
14494
1.630
14596
l.408
1.394
1+243
l.194
1343
l.338
1.895
1.928
1.280
L.034
14019
1.080
l.062
l.082
l.298
1405
14470
1.‘60
1.478
l.457
l.482
1.513
l.4086
l.161

LOAD
(PSF)

41,39
3l.58
30.18
32,02
28.75
23.4]
26,63
3l.086
264,086
34,75
35.99
39,58
31.25
32.70
26.82
24480
20,98
22.58
26.14
23,92
2T.87
32,15
33,77
31.37
34423
33.52
29.57
29.27
26.10
25.07
28.20
28,10
39.79
40,49
26,88
2l.71
2140
22.68
22.30
22.72
27.26
29.50
30.87
30.66
31.04
30.60
3l.12
31,77
29.53
24.38

Lh



TAP
NUMBER

538
539
540
541

542

601

602
603
604
605
606
607
608
609
610
611
612
613
6lé
615
6lé
617
6l8
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
63e
639
640
T01
To2
T03
T04
T05

WIND
DIRECTION

210
225
225
180
180
225
270
270
270
270
195
270

90

90

90

90
225
225
150
195
195

TABLE 6-3.

MAXIMUM PRESSURE
COEFFICIENT
(ABSOLUTE VALUE)

1.208
14174
le312
1943
24391
1a748
1.191
l.136
l.248
1.280
1.338
le467
l.626
l.762
14396
la762
1.892
1.692
1594
14557
1.323
1.385
le436
2.114
24380
1373
1.085%
l.221
l.204
1.277
1.189
1.508
1.902
1.824
letT2
l.694
1707
1.753
1.528
l.433
1.171
1.292
1.575
2.032
2e343
l.827
1.131
1.071
lebél
1.283

LOAD
(PSF)

25.37
24.65
2755
40.80
50,21
36.71
25.01
23.86
26.21
26,.88
28410
30.81
34.15
37,00
29.32
37.00
39.73
35,53
33.47
32,70
2T.78
29.08
30.16
44439
49,98
28,83
22.78
25,64
25.28
26.82
24497
3l.67
39.94
38.30
30,91
35.57
35.85
36.81
32,09
30,09
24459
27.13
33.08
42.67
49.20
38.37
23.75
22.49
34,46
26.94

TAP
NUMBER

7086
T07
708
709
710
711
Tl2
713
Tl4
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
T34
735
736
737
738
739
T40
741
T42
801
ag2
803
804
805
a0e
807
808
809
810
811
812
813

MAXIMUM LOADS IN POUNDS PER SQUARE FOOT

wWIND
DIRECTION

30
30
45
a5
a5
45
90
90
90
90
90
90

270

270

285

28%
45

210

210

210

210

210

210

225

225

225

MAXIMUM PRESSURE
COEFFICIENT
(ABSOLUTE VALUE)

l.158
1.890
1L.892
1.937
l.623
17786
1779
2.160
14652
l.825
14531
lL.377
14173
1.533
1985
2.322
le322
l.282
letB3
le426
l.08T
l.686
14450
l.522
leb27
2.206
l.848
2.269
2.037
14531
l.287
« 98T
« 954
942
1.200
1.830
2.078
l3%4
1.2086
1.095
«929
995
l.264
l1+361
1.400
1563
l«567
1.586
1599
l.782

LOAD
(PSF)

24,32
39.69
39,73
40,68
34.08
37.30
37.36
45,36
34,69
38,33
32.15
28.92
24,63
32.19
41.68
48.76
2T«76
26,92
3l.14
29.95
22.83
35.41
30.45
31.96
34.17
46,33
38.81
4T .65
42,78
32.15
27,03
20.73
20,03
19.78
25.20
38.43
43.64
28.22
25433
22.99
19.51
20,89
26454
28.58
29.40
32.82
32,91
33.31
33.58
3T.42



TAP
NUMBER

Blé
815
8l6
Bl17
8ls
819
820
821
822
823
824
825
826
827
828
Bz29
830
831
832
B33
B34
835
B36
837
838
839
840
841
842
901

902
903
904
905
906
907
908
909
910
911

9la2
913
914
915

916

917
918
919
920
921

WIND
DIRECTION

90
90
90
98
270
270
285
210
45
45
60
210
2io
210
225
210
225
225
210
285
270
270
270
75
270
270
165
105
90
210
22s

TABLE 6-4. MAXIMUM LOADS IN POUNDS PER SQUARE FOOT

MAXIMUM PRESSUKE
COEFFICIENT
(ABSOLUTE VALUE)

l«530
1637
1.300
1.054
l.068
l1«365
1.815%
2+499
1.270
1.056
1.236
1.092
1.254
l.388
le188
l.233
1.298
1.620
1.275
l.432
le493
l.288
-882
1.01%
«998
1.070
le&T74
1.659
lab2t
1.074
«B&T
1.004
1e129
1.315
1.203
1.353
l.432
l.476
1.542
l.669
1.699
14637
1.335
l.222
l1.152
«926
l.218
l.664

LOAD
(PSF)

32.13
34.38
27.30
22.13
22043
28,66
38.11
52.48
264,67
22.18
25.96
22.93
26433
29.15
24,95
25.89
27.26
34,02
2677
30,07
31.35%
2T.05
18,52
2le31
2l.25
20,96
2247
30,95
34.84
29.95
22495
24.30
18.21
2l1.08
23.71
27.61
25.26
28,.4]
30,07
31.00
32,38
35,05
35,68
34.38
28,03
25.66
24.19
19.45
25.58
34.94

TAP
NUMBER

92e
823
924
925
926
927
928
929
930
931
932
933
934
935
936
937
238
939
940
941
942
943
Q44
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
10le
1013
1014
1015
1016
1017
1018
1019
1020
1021
l022
1023
1024
1025
1026
1027

WIND
DIRECTION

210
45
45
60

210
60

210

195

210

210

165

225

210

165

165

210

270

270

MAXIMUM PRESSUKRE
COEFFICIENT
(ABSOLUTE VALUE)

1947
1.233
1,095
1.095
1.036
«909
1.111
«983
14516
1.295
14358
14570
1539
l1.363
1.499
lel67
1.105
«878
l.018
l.146
lalasg
1.315
le652
1379
1.152
«929
lalbs
«B97
l.179
14245
1.257
le4l3
l«363
1+503
1634
1.517
le440
l.653
1567
1.5186
1.310
la122
l.421
1.534
1.334
1.0086
l.025%
«922
« 842
«853

LOAD
(PSF)

40489
25.89
22499
2299
2l.76
19.09
23,33
20.64
31.84
27.19
2852
32.97
32.32
28.62
31.48
24451
23.20
18.44
2l,.38
244,07
24,11
27.61
34,69
28,96
24.19
19.51
24,02
18,84
24,76
26s14
2640
29.67
28,62
31456
34,31
3l.86
30.24
34,71
32,91
3l.84
27.51
23.56
29.84
32.21
28,01
21.13
2le52
19.36
17.68
17.91

by



TABLE 6-5. MAXIMUM LOADS IN POUNDS PER SQUARE FOOT

MAXIMUM PRESSURE MAXIMUM PRESSURE
TAP WIND COEFFICIENT LOAD TAP WIND COEFFICIENT LOAD

NUMBER DIRECTION  (ABSOLUTE VALVE) (PSF) NUMBER DIRECTION (ABSOLUTE VALUE) (PSF)
1028 210 1.126 23,65 1136 165 +999 20,98
1029 2i0 14409 29.59 1137 285 979 20,56
1030 210 1.423 29.88 1138 285 1.010 2l.21
1031 210 1le446 30.37 1139 285 o841 17.66
1032 210 1,578 33.14 1140 5 769 16,15
1033 165 1.511 31.73 1141 300 «739 15.52
1034 165 1436 30.16 1142 90 «931 - 19.55
1035 285 1.296 27.22 1143 75 1.282 26.92
1036 270 1.208 25.37 1144 90 ls418 29.78
1037 210 947 19.89 1201 249 14050 22.05
1038 90 «896 18.82 1202 15 674 14,15
1039 90 1.023 21,48 1203 150 «679 14.26
1040 105 14063 22.32 1204 3e «969 20,35
1041 108 1:259 26.44 1205 165 .816 17.14
1042 210 1.662 34.90 1206 is 847 17.79
1101 240 1.‘93 29.57 1207 150 «811 17003
1102 240 1.091 22.91 1208 15 «970 20,37
1103 240 4768 16.13 1209 30 1.004 21.08
1104 40 «862 18.10 1210 30 1.289 27.07
1105 30 l.143 24.00 1211 30 1.031 2165
1106 30 1.057 22.20 1212 45 l.361 28.58
1107 15 1.255 26.36 1213 45 1.495 31,39
1108 15 l.270 26,67 1214 105 1,495 31,39
1109 30 1,693 35,55 1215 105 1.370 28.77
1110 30 1.648 34.61 1216 90 1.581 33.20
1111 30 1.693 35.55 1217 90 l.538 32.30
1112 30 14711 35,93 1218 165 1.599 33,58
1113 90 L4764 37.04 1219 105 1.125 23.62
1114 90 1.656 34.78 1220 105 1.229 25.81
1115 90 1.642 34,48 1221 108 1.459 30,64
1116 90 1.289 27.07 1222 105 2961 20.18
1117 105 1.253 26.31 1223 270 «918 19.28
1118 105 1,264 26.54 1224 60 1.505 31,61
1119 120 1.045 21.94 1225 60 1.392 29.23
1120 279 «939 19.72 1225 0 « 760 15.96
1121 10s 1.562 32.80 1226 315 «847 17.79
1122 108 1.751 3677 1227 330 «B40 17.64
1123 60 1.430 30,03 1228 330 «819 17,20
1124 60 1.005 21,11 1229 315 820 17.22
1125 108 «735 15,43 1230 315 «817 17.16
1126 105 724 15.20 1231 330 782 16.42
1127 210 .782 16.42 1232 210 «963 20.22
1128 60 «733 15.39 1233 165 891 18,71
1129 210 «860 18,06 1234 210 1.308 27,47
1130 210 1237 25.98 1235 2i0 1.253 26,31
1131 2io l.466 30.79 1236 210 1.332 27.97
1132 2io0 14151 26.17 1237 210 12687 31,23
1133 180 1.570 32,97 1238 210 1,731 36,35
1134 180 14779 37.36 1239 165 1.20% 25.30

1135 285 14023 2l.48 1241 28s 926 19.45

0s



TABLE 6-6. MAXIMUM LOADS IN POUNDS PER SQUARE FOOT

MAXIMUM PRESSURE

TAP WIND COEFFICIENT LOAD
NUMBER DIRECTION (ABSOLUTE VALUE) (PSF)
1242 285 «940 19.74
1243 285 «960 20.16
1244 300 787 16,53
1245 90 o749 15,73
1246 3is 728 15.29
1247 105 +«985 20,68
1248 210 14357 28.50
1301 165 la4l2 29465
1302 90 le690 35.49
1303 15 1.051 22.07
1304 210 1,630 34,23
1305 105 1.052 22.09
1306 90 « 984 20.66
1307 90 1.602 33.64
1308 210 1.374 28,85
1309 180 686 14,41
1310 105 1.077 22.62
1311 45 1.131 23,175
1312 28% 1.081 22.70

1313 210 1604 33.68
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TABLE 7

Force and Moment Coefficients

Wind Direction

0
15
30
45
60
75
90

105
120
135
150
165
180
195
210
225
240
255
270
285
300
315
330

345
Note:

CFx

.196
.233
.087
.042
152

-. 207

.033
117
.204
221
.286
.188
212
.530
.229
.029
al&d
.218
.126
125

-.000

-.183

-.218

-.262

See equations and sketch in Figure 20.

CFy

-.640
-.522
-.378
-.186
+332
<02
.324
.640
942
.897
.949
.664
e
126
e
119
-.302
~.319
-.283
-.471
-.607
-.764
-.841
-.780

CMx

.140
.126
.107
.043
.068
.053
.067
.123
174
.164
.170
.120
.043
.029
.065
.018
.062
.062
.050
.094
.120
.150
.169
.163

CM

.068
.077
.056
.024
.029
.032
.012
.022
.036
.035
.043
.020
.040
.086
.083
.010
.025
.034
.012
.000
.022
.051

.062
.074
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APPENDIX A

PROGRAM DATA
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TAP
10l
102
103
104
108
108
107
108
109
11v
111
112
113
114
115
Ile
117
118
119
120
rei
122
123
124
128
12e
127
128
129
138
131
132
133
134
138
136
137
138
201
20¢é
203
204
208
206
207
208
209

. 218

211
2le
213
214
215
2le
217
21
219
220

CPME AN CPHRMS

-

L]

356
352
s 344
a 341
«330
345
« 366
a7
T
«hld
171
LT
«353
«3495
e454
«s73
&lY
347
o 1ba
114
«112
«056
«013
a4l
=091
e
338
«324
«319
«326
e 2
«338
« 341
« 344
«338
«329
332
355
354
o344
«331
«326
«319
321
+33%
« 358
«37H
<396
234
101
42
«178
« 335
378
495
b2
«JUH
2200

«Ubd
sUba
<057
«05¢
053
070
090
+131
200
186
216
«2c5
219
o181
« 15U
126
o113
096
103
«0HH
Ul
U66
062
U5y
U056
08y
U5y
051
«05e
050
ey
«05¢
+050
057
057
« 053
UbH
sUbS
054
sUay
JUas
«043
<045
«UBU
061
069
«UBe
94
074
Ubn
« 105
lub
122
«lee
130
det
T
075

CHEMAK
-« 140
- 1049
-«133
-«171
=a130
-a155
=alb%
-.12k
= U9
--01/3
s hab
«Hb4
14
« 993
941
«HB6
«T4H
«630
«51la
-1
399
285
2l
194
«l13u
=065
=u157
—al54
“wslée
=147
=a150
=s1/6
-.133
-«l06
-.126
-« lb¢
-a123
-sl03
-2201
=200
~«196
—ecu/
=193
-alb%
- 181
-l
-ul067
-«157
«Oue

«PUn

« 374

1.1}

120

= 120

- 287

«910

«BU1

sh4b

-

wIND EMGINEERING STUDY

CPMIN
-.had
—.Hh96
—ubT4
-84
=934
-« 8/
=~ &

—Lalds

o -

-1,40¢
=929
=:553
- T4
e 4 )
=. 338

«Uiv

~U0s
=005
-« 21U
—a237
=167
=-a20u
=215
=a3c21
-~ 3206

L= bbb
- 1. T4
—. 498
=528
=907
-
- 4598
=sbHe
=977
=510
-4t
-1t
-.b9u
-.558
a1
- 449y
=442
-1
~e2le
=L, 489
-, T1S
=70
=416
- o L
=90 f
=. 394
-, 236
—accd
=a 1l
= D3

«N31
« 00>
«031

coCccoCcsCoceecc o

c &

sSecceococgococcCccCcco

<

Tar
2l
eee
£ed
2cn
2eb
eeh
el
(4]
£ey
c4u
23l
Z24e
£33
£3%
235
e£3n
401
doe
403
Jus
Ju>
Jun
0t
Jus
duy
J1u
411
die
314
31
dis
dle
a1
1B
419
Eral]
del
aze
323
de4
3e>
Erd.]
det
Jen
3£y
330
J31
dde
333
d36
345
430
33
338
339
340
341
sac
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CrPMeanN CPrMS

« 190

«UTU
=« libb
=264
-edll
-s d44
—s 3460
-e33k
=34l
—edbb
—edtl
=s 3386
=ad90
-« 384
e 343
=+ 355
-1
-e 34y
-+ 334
~a 324
]
~edl4
- 305
~acdYd
—-e 303
=ad16
~sdla
=32l
~ecdl

«dU>

s4lB

s 43

el

sa4b

sl ll

«4lb

« 240

«2lH

« 260

« 303

295

sl

w13

PP
-0 f0
-edcl
~s334
-+323
-e33%
-+ 336
-ed28
-s 325
~-s339
-e33b
~edcY
a3/
~a350
~a3b5

069
«UBU
«Unl
Uiy
JUls
ol
«Use
U551
«UnU
UL
«Us0
L USU
«Uas
«Vae
4o
«US6
sUSe
U4t
sl s
V42
sVUbe
«Uab
U5l
sl
«Ua3
LUbé4
« V66
+UbJd
U9/
«110
wddd
«llb
2120
U9l
«105
PEATY!
o1l3c
1w
JUse
U7y
VTS
+UT3
Ut
«UbU
Ul
USZ
eUSe
dUGY
«U4Y
UGy
sUGH
U&7
LUab
Va6
Uaf
Uab
«U4B
«Uos

CFMAKX
492
s 242
«ll9

=93

~.2bH
~ela/

=« 180

-« 180

=a1ld5

el /6

=176

-alll

~eliB

sl td
~el9e
=208
=2l

-e2le

=194

=slib

-.l82

-«l 70

=+ 160

=-a 13/

=144

=« 145

—elel

- l47
UL L]
abl4
e
oIT7
« 194
«f20
ol
«f21
=1.1.1
P-1-T4
+ 536
=114
=11
« D34
s 44d
« 336
iy

~alb3

—elb/

~alo/

~e 166

~sloH

=elB7
~altb

-«l70

=175

= lU9e

-« 166

=elb7

-« lb4

HOUSTONs

CPMIN
-« 03b
-.1186
=23V
= ot H
=ed65
-
=a5b4
=-+5l3
=-.621
=509
=. 498
-+ 496
=e4Y>
- 4Hb
=024
=-. 638
~a 260
2545
-e4H3
~a 448
-a4Ys
=-s4Hd
-a490
=+ 460
=921
-.6bHd
=056
- 644
-«295
=. 043

« 038

« 8>

« 078

o194

o lub

«116
=41
o210
-« 009

«031

«UBO
=. 0435
~aUbh
=« lU&
411
—-abee
=529
L]
=able
=507
—a4H4
- 4HY
-ab4b
=573
=.0H6
=498
=a550
-. 780

TEXAS

L O - - - I B A I — I I I I~ B - I - I - I -~ = - - - O - - - - I - -~ - = -

Tap
401
402
4«03
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
“30
431
432
433
434
435
436
437
438
439
440
44]
442
443
444
445
446
447
501
502
503
S04
505
506
507
508
509
510
511

CPMEAN CPRMS

—a347
=-.328
-.336
-e329
=.311
-+300
-.308
-.297
-.296
-e295
=-,317
-.319

«298

472

540

542

«555

542

446

«320

«338

«374

331

«295

«239

«090
-.061
-.233
-«350
-.332
-.341
-«333
-.323
=.328
=339
-«337
-«325
-«325
=+335
=+330
-.316
-.318
-+330
-+345
=e344
=-«357
-«367
=-+373
-337
-.333
-.336
-+329
=-.305
=-.298
=304
-.299
=.290
=296

« 056
042
«039
«041
« 041
« 043
046
«UaT
2051
«051
«053
089
117
«127
«133
«125
124
121
«119
o140
122
« 090
.081
075
«070
«058
«048
«043
« 056
+055
«U53
«047
047
« 047
« 04T
«051
051
«051
«049
045
« 045
045
« 045
«050
« 055
«060
«057
<058
eS|
«038
«037
« 040
«041
«043
+ 045
045
« 048
« 049

CPMAX
=.213
-.213
=.225
=.197
=194
~.164
=.156
=147
~.128
-«137
=144

047

«6B3

«858

«927

«897

«930

« 353

«904

782

« T34

«683

«624

+551

«468

312

147
=-.078
-.200
=177
-«191
=190
=.178
-.183
=.205
-.178
-.172
-«170
=.186
=.180
-u177
=177
-+190
-.162
~«150
-.142
-.181
=172
-.178
=200
-.228
-.223
-.181
-.170
=e163
-.158
=«130
-.139

CPMIN
-.664
=. 490
-.491
-+519
=451
=.450
-.486
- 4T4
- 486
=633
=574
=621
-.154

040

«»135

- 206

224

191

«109
-«252
-.203

071

0BT

101

«041
=.096
-.223
-a404s
=579
-.536
=536
-.468
-.467
=-. 468
-.485
=544
=.533
-+525
-«528
=467
- 447
=«460
-+490
=.584
=579
=-+596
=577
-.627
~.4T7
=455
“« 440
=.454
-.%32
=457
=467
-«607
~.694
-.681

hS
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Tar
S1e
513
S14
51%
51a
517
S8
519
520
521
522
523
524
52%
526
527
528
529
530
531
532
533
534
53%
536
537
538
539
540
Sal
542
601
602
en3
e
-]
608
607
608
609
el
61l
ele
613
614
61%
616
617
618
619
620
621
622
623
624
625
628
627

CPMEAN CHHMY

-a317
=. 346
«237
435
«511
«SH4
D7
«57s
457
« 287
« 304
=365
«317
«2a0
«228
« 103
067
-.0592
=209
-+306
-.316
-.323
«313
-.310
-+317
-a3c9
-e3l4
=+315
-.329
-.393
-e450
-419
-.322
=-«397
=.393
371
~a276
- duy
-.36]
=.356
=276
-.365
—s4lf
235
sG491
«SE2
+612
«B4H
+50H4
«529
.379
«eu]l
su2?
306
«311
«2ba
«137
=+ 055

«U%l
MURR
o B )
<129
=130
126k
o
« 115
=111
elbs
sleu
< 0lY
«018
07
«Ubo
«0be
« 054
w045
043
T4
ETT
U5l
052
« 091
Oay
«Ube
«UbU
U9l
«04H
057
e
«Uby
D45
« 050
L
« 0ol
SU4n
L0517
Ubu
«Unb
U517
LY
UMy
«141
121
o laa
«lau
L
111
«l2o
« 165
191
Ud/
09l
«UHL
2073
«UDe
MULTA

Chrvax
=al23
-1
N
ah& 3
«Guy
7
LT
arla
7
« 765
« 120
. 137
shal
<541
N
«dol
Lt
«119
L]
=slébs
=134
el f3
=elbn
=sloe
.15
=« l20
=157
=104
s 1448
-.183
=ar 34
—ac3c
-« 198
—ecdd
e Va2
- 207
-+123
-eld7
=+ 180
=al157
=10t
- l83
=017
«TUR
-ET4
LeNinsd
lLei9a
IR E-1]
WGk
935
LT
«813
o713
« 138
635
T, 11
. 34k
« Pk

winD Evtpterbsing 3lunY

CPMIN
- TH&
=shel
=. 130
]
s« 195
w29l
27¢
-]
«dle
=280
=.21h
118
o115
07
T
- b0s
=aflré
=183
= 36K
=510
= SPU
=ahaoh
L
=930
=954
=s 220G
="l
=230
=«53h
-sble
-aMS7
=773
-, 490
=114
= |
=510
-, 494
-s9Ha
b 35
= HZh
=650
Ll e 1
-.h9?
-a118
b2
UK
o233
2!
21U
U E.E
-2
=23
o 1HA
« 135
10
P L
=slicn
-.rle

Taw
then
bey
40
B4l
hie
h33
tie
=8 |-
40
o3fr
fhib
Y]
nal
ful
fue
fus
fus
fus
fub
fut
fUH
fuy
f1u
il
e
i3
L4
fis
fle
fir
fib
fiy
rev
el
teze
23
124
feo
et
lef
(s-]
ey
fau
13l
fie
33
34
35
13t
3
fin
fay
fau
fal
i
all
sl
BU3
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CPMEAN CPHEMS

i -]
- 349¢
=s 34
=a 399
-slel g
-+ 380
ety
-«3/3
=.3/d
~s3b¢
—act!
=edni
—s4 36
-s4Ub
-adcl
=edY>
-t ]
—-e 386
= 29b
=edt0
-.363
=sd51
—eche
=a3r2
~e3H
=407
Ut
«alg
«510
«oic
a3y
=14
4kl
+ 391
. Jea
L]
o d94
« 332
by
« 1986
110U
008G
-alet
~s0fe
sl
—e4dd
—ad38
=234
- 3bh
—-e33/
~e 335
-a337
—edé]
=e 334
~e330
-e349
—s d4g
-e339

+USS
-]
sUb&
U7s
dUlY
sUby
«Uos
Ube
JUbe
Ube
ey
«Una
wUle
«US3
sUsl
11
«USU
52
«U4b
U522
LY
«UbU
sUBY
«UHY
«Ufl
U1
slla
=130
« 136
136
«111
sl
-1zl
ol
«l3c
«lU&
U9l
sude
Vb3
«U61
«UD6
aU51
.
107
uHB
st d
sUTL
«UbhU
oUD 7
sUs i
alUas
sUbe
LUih
Ubn
US55
U1
«U4d
U4l

ChPMaKx
- 090
=slB0
=elcd
=s 180
=s2Ub
=altd
-« lU3
=-a lavu
e l&U
=alb3
-1
~s 182
=222l
=240
=al9>
=223
= l4Z
—al9e
=s 1l
~acl/f
-l
=-albU
~elU3
=sllts
== 190
s U4l
«hel
« 983
l.u88
LelbS
« 90
k-
MY
824
« 190
o f1ln
+bo5
«ble
st/
hze
«33¢
« 235
«U38
-l
= l9n
=-aclb
~elbc
=s21U
=ecle
=«£1lb
~el9c
=gl T
-« lbe
—al50
LR L 5]
=« 139
—elbi
-« 192

HOUSTON

CPMIN
T+
=75
= TU
-.l2
=l.01¢
~a74d
=, 6U%
=555
-a5/0
—a595¢
—.bby
=515
-a817
-1 74
= h44h
-S540
=958
-1
-s4bd
~a9bd
=.bld
-e695
-« 02
= IbU
- 845
-.T78
-a U492

«015

=160

o225

o245

prds-}

elau
~e3/7d
-, l4l
=.ul2

UHH

wlee

<100
=047
- 145
—-e23t
=a3He
=14390
=].220
=lsbis
=l.ubi
~aT23
-.b8U1
=560
=e534
=570
-9
=521
-s9b%
-.b08
- 503
=L 485

TEXAS

SO0 CODD OO0 OCOODCOOOOOIDOCOCcCeODCOCOOCOCCODCOODCTOCEDITCOOTDOCOCTOODCSTCTORD

Tar
B804
805
B06
807
808
8U9
810
811
dle
813
Hla
815
8l6
817
Bl8
819
820
821
822
623
B24
B2S
8626
827
BZ8
B29
sB3u
831
B32
B33
B34
835
836
837
633
839
H40
B4l
Ba?2
901
J02
903
Yo4
905
Y06
Qo7
908
909
910
911
912
913
Y14
915
916
917
9148
919

CPMEAN CPKMS

=-4337
-.321
=314
=299
-.292
-290
-2302
-.303
-.310
=337
«155
«333
«430
o449
4063
« 435
«370
2245
«255
«295
276
«241
=196
«092
-.021
~e129
-+230
=-+305
-.299
~.304
=+296
=299
-+305
-«316
=.321
-«320
-«3l4
-.326
-a345
—a347
-«330
-.331
=334
-.336
-.332
~«325
-«310
-.303
'1399
=306
-.309
=.315
=+340
«114
280
381
+405
«41H

«039
«039
«040
«043
«047
051
058
«059
«063
075
«106
«113
116
o116
113
100
+093
w141
126
077
« 068
«065
060
«051
«044
.036
+043
«057
- U55
«058
«063
«059
«052
049
«050
«050
« 048
« 050
«050
«054
«039
«036
«041
<042
«043
<047
«U4T
052
U553
<053
«060
«061
077
«101
«100
<106
«105
«103

CPMAX
=215
=.209
-.185
-«157
-.140
-el1l
=.092
-«106
=-.104
=.044
539
. 729
« 768
«Baa
«B5T
748
695
«675
«645
«603
«548
«517
shug
368
249
029
=093
=.120
~.118
=all7
-.129
=~.145
-.160
=+160
-.167
-.142
=~ 090
-.108
-«120
=-.131
-.168
=.198
=.201
-«190
-.167
=167
~.162
~.109
=.134
=.,083
-.112
-.081
012
538
623
« 745
« 767
« 785
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CPMEAN

=+348
-e4l2
=316
-ebla
-«430
-« 386
-« 301
-«366
=48l
-« 380
-«321
-«437
=«91lb
=a8be
-a357
-s 438
-e43b
et l9
-.333
-« 395
=390
-« 350
-«333
~a400
=s85Y
~ell%

« 365

=551

298

«E1l8

524

403

« 239
=+121
~alb3

«171

170

«lb5

allY

«06]
-e0l5
=sllU
-ac2b
-ab5lY
=eabe
a4y
=a3b6%
-e383
=edio
~a3bg
-.306%
~edb3
=375
-« 385
-s4lt
sl 1%
-«399
-«393

CPRMS
UST
JUT7H
+Ue7
+UT7
»083
«UbH
«U5s
USY
U057
«USY
U550
065
«101
«UTa
US54
060
« 060
«061
U929
Jubl
JU7e
2078
U734
T
U9/
172
elb3
slad
«l34
<128
«l02
«111
«ls
236
« 151
«UHE
U863
LUS3
«Ual
sUbh
V4L
«Ual
sbal
« 108
092
«UH3
LU75
LUT?
LU6Y
«U55
LU51
«Uan
V&8
LUST
2UTY
«U69
057
«US6

CPMAX
=al72
~.208
-« 169
-.226
=+240
=ulTa
=« 105
-s176
= lbY
-«191
-«132
~+253
—-ec8Y
=25
-al99
~a 194
=194
-« 177
=. 086
~+186
-+138
-«138
=-el23
-a 149
=s 196

T

« 966
l.US2
1.015

«YY9H

«H63

« 895

«650

+217

a7

« 480

a4l5

« 365

265

«329

4]

«l1H
-+ 068
-+ 2H4
o277
—-ecbd
=209
=225
-«238
=220
-.222
~-.231
=201
-a195
=197
-«190
-«230
=.219

HOUSTONs

CPMIN
=« bb2
=~.861
~.T13
=961
=1.030
- 726
-a5067
-«b25
-+561
=594
- D47
-.092
- 897
=112
~a556
—e667T
o740
=761
- 724
=e T3l
=967
=1.020
=1.0%9
-1,032
-1.069
-.81%
=029
«150
«221

« 268

« 268

« 2086
=.132
=1,045
-.809
-.328
-+ 099
002

« 005

- 093
=165
= 243
~a 466
=1,069
=1,032
=937
-.B29
=859
= b24
=707
=-a031
~.b26
=-.053
=699
=-.840
=747
=626
=615
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15
15
15
15
15
15
15
15
15
15
1s
15
15
15
15
15
15
15
15
15
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15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

TAP
804
805
aoe
807
808
809
810
811
Bl1z
813
8l4
815
816
817
8la
819
820
821
822
823
u24
B25
626
827
828
829
830
a3l
B3z
833
834
83s
836
837
838
439
840
Bal
Baz2
901
%02
903
904
205
206
907
s08
909
910
911
912
913
914
915
916
917
918
919

CPMEAN CPRMS

-«379
-e365
-«353
-4337
=330
-.327
=337
-.338
-.382
-.185

«307

426

4TO0

bél

418

«333

«168
-«170
=.130

098

«119

«110

078
=004
=-.096
-.180
-«255
=-+.303
-a297
-.298
=-.302
-«310
-«319
-+325
=313
-.318
=-.325
-.352
-u417
=426
-«383
~a374
=377
- 377
=.369
-«358
-.348
~+343
=-«336
-s341
-.352
-«385
=216

«243

«365

416

«405

«382

052
«052
=054
«058
<067
« 065
071
072
«079
«139
«131
o121
«113
«101
«093
082
«102
«192
176
082
« 055
«04T
042
« 034
032
«030
036
<046
046
047
045
044
044
«048
« 045
0486
04T
«053
077
«089
«058
«054
063
« 065
« 065
«068
«063
«068
068
071
AOTT
«0B4
«131
«119
112
«104
«095
«089

CPMAX
=+230
~-.208
-.192
-«155
-.128
-«136
-.154
=.151
~u143
«317
«693
«B24
« 783
« 758
«TT2
«648
«514
420
«390
=384
«350
«325
«285
«154
«035
=.063
~.126
-.128
~.124
-.132
=163
~«166
=«162
=135
-.1086
-.154
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~«165
=220
-.212
-.220
-.220
~e2l4
-.208
~.182
-«160
-«159
~e143
-.128
-.157
~.124
-.168
«230
«629
«788
«815
«T42
«696
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=+556
=588
=739
=1.045
=796
-.B42
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-.T782
~.626
=.086
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«108
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«176
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-.839
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=346
=-.025
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~«030
=-.090
-«187
-.312
=+399
=-.503
=466
=+ 466
=457
- 466
-.471
=.523
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=.461
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=+666
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-.812
-.946
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=+633
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«157
«179
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934
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942
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loo08
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1011
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-.lUH
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~-a301
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-+299
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=.456
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U3y
« 035
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«04g
«0ae
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«DéH
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w043
04y
072
«lls
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<081
«UBU
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077
« 08U
Vol
098
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« 089
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089
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]
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«117
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-.145
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- lUY
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=« 165
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abb3
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=715
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« 157
135
oluy
= Uk9
—-.b6T2
-]
=306
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=a93e
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Hio¢
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Lil3
1114
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LELT
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i1y
112V
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1ieb
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1130
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113
1133
li13s
1139
1136
TASE
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1139
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1is1l
1142
1144
114a
leni
12uée
i1£04
1204
Letus
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~adl&
=«296
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=adY9Y
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~a2%1
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~«d5%
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—aaUJ
~«3i0
-edbe
—ed58
=«350
~edil
-«3b60
-« 3069
-ed6l
=sd67
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-«381
—adia
o3l
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«cH0
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«35¢
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U014
«Udb
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a1l5
« 089
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-alél
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=slT]
-a2b3
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-s261
~slb4
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=acbl
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~ec93
-«3Ud
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-albl
=.268
—albb
~s3lU4
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Y]
«U4d
069
V4t
JUas
45
Un2
+U70
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V69
-
VBT
SUBY
T3
«Ube
83
slaf
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091
SU9T
alva
« 13U
«139
« V94
«uUBl
Ut
«Uod
TS
UBS
«lce
«lUS
«U58
036
«U3s
«U33
+U3U
U030
U2y
«Uch
032
Uas
Ubs
JUbe
U4 3
V46
4o
Va9
a9
Y-
Ube
Vbbb
LUB4
ude
aUBSH
«UHL
Vb4
UBY

CHMAX
-«129
-aleT
=elb0
~ulb4
-albZ
~.l24
=~.003
~u104
~elco
=219
=el73
-.206
-« U0
-.l67
-ul77
~.l82
=150
-elbS
~albh
=+ 164
-el9Y
«451
« 3659
57
« 659
«B3r
wbbc
«bUZ
T4
s 7
«3b6Y
e db4
+ 353
298
«2HB
213
Y431
o251
U8
eleh
-.031
~ull8
=.ll6
=120
-ellH
-.081
-. 063
=. 086
=slcd
=. 076
a9l
- 087
=2100
-.026
-.071
<011
=.086
=ellS

HOUSTONS

CPMIN
-+535
-.458
-.4H1
—-—.abhYy
-.469
-+838
-1
=-ab34
-s9 10
=.BUv
=+604
=.b51
“all4
- 105
-.842
=1e259
=1.270
=l.117
=1l.2b4
-l.208
=la.0 14
- 993
-o 132
=.0be
- llUeg

«lba

s 171
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« 136
=011
=oJ48
=309
- 168
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084

«Ubb
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=, 029
- U9
o247
-.422
—.bl4
=403
~a4l9
=-a 445
=-e4b5d
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-4t
-.433
-sH3
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15
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15
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0
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TaP
1206
107
1208
1209
1210
1211
1212
¥213
1éla
1215
1216
Y217
l2ls
1219
1220
1221
lezz
le23
1224
1225
1225
1226
1e27
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1241
1242
1243
1244
1245
1246
1247
le4B
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
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CPMEAN CPRMS

-«341
~-.318
-e311
-«335
-.341
-«330
=336
-.352
-«375
-.393
~.312
«103
«270
« 346
368
«371
«319
197
<046
082
«300
182
«170
=162
179
«198
198
«075
0786
052
-.003
=094
~e269
-e265
=.252
-«262
-.266
-«258
=267
-.274
~«295
-«295
-«316
-e395
=«554
=544
=374
-«509
367
-«387
=.361
-4346
«009
=+303
=,020
419
0.000
0,000

076
«081
«10A8
«073
«073
«084
«091
+ 08T
«092
098
«113
088
« 089
086
081
« 076
062
067
125
116
006
«057
. 045
060
041
047
V49
035
«030
028
026
028
046
046
+043
« 044
065
«043
«0843
« 041
« 046
067
«100
07T
«107
102
070
« 0B84
044
046
060
«051
«207
073
=153
.188
0,000
0.000

CPMAX
-«105
=097
~.086
~.123
~albé
=«079
=074
-.078
-«110
=al44
«100
«495
676
«663
676
«703
«634
shls
«348
404
«323
<416
«361
«328
«319
435
450
201
«252
«207
«113
~.005
=.125
=u1l6
-.108
-.118
-.129
=e121
s lé4
-.095
=149
-.081
«015
=.102
~e241
-.219
=-.122
~.274
-.221
=-.271
=.214
-+162
« 755
-« 047
«369
«907
0.000
0,000

CPMIN
-.B47
-.781
-.970
-.870
-.679
-.996
-.946
-.791
-.885
-.906
-.731
-.188

.050

+149

.186

2176

157
-.023
-.380
-.306

.277

.002

$062

.055

039

.055

Ioﬁl
-.032
-.010
-.064
-.091
-.186
-.632
-.422
-.401
-.403
-.406
-.401
-.407
- 424
-.488
-.574
-.755
-.727
-.855
-1.051
-.760
-.838
-.514
-.577
-.693
-.681
-.5T4
-.605
-.636
-.358
0.000
0.000
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30
30
30
30
30
30
30
30
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30
30
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3o
30
30
30
30
30
0
o
30
0
o
30
30
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o
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o
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30
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102
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11
112
113
114
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117
tls
119
129
121
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123
124
12s
126
127
28
129
130
131
132
33
134
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136
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201
e0e
203
204
205
206
207
208
209

‘2l
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212
213
2le
z1s
216
217
21¥
219
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CPMEAN CPRMS

=+350
-e363
-«3H4
-a07
-, 048
-.689
-« 798
-.B29
-« 907
-.194
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+397

«313

213
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=.283
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~«159
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=-+300
-«325
-a2%9
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-.296
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-.463
'-505
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=.158
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«l0H
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L]
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138
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« 055
«0ag
«Oar
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« 059
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057
« 056
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«l3d
« 138
«131
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ol du
«l2n
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« 134
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« Ubb
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-« 164
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=+ 345
=ad2f
«3bY
U3
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«HET
+H91
« TG
«TUS
« 761
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<075
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-.131
=.1e7
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=-s 096
-« NdYy
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=056
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=al01
« 056
Y
wblé
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«400
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CHEMIN
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=1.037
=1.231
=912
=1.050
=1.1b¢
=1l.443
-2.005
=1,948
-«836
= UTS
-.113
~a 259
=« 386
=l b
~.898
L -]
. 384
=l.302
=.731
=e397
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-.317
=.319
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=u905
-.659
-+533
- L
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~s4€3
= a9b
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-.658
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=.708
=.rTu3
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-:935
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=1,010
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=34
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=40
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- H60
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Tar
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eel
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<3l
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£34
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£36
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j006
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309
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311
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313
314
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E N
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s
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Era
34
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333
334
345
336
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dac
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~allo
-«139
=219
=s 348
-a347
-«3l/
~a3lb
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-.321
=s325
=e 329
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=e 336
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-« 346
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-«31b
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~s453
—até]
-atdl
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-.424
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-«209
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K]
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« 377
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«2bY

«U30
.34
-t
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=ellb
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-aU75
-eUYS
-.121
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~e3c4
=-a U2
~«dlb
-adl1
-e3zl
=316
s 336
- 327
—e3c7
-a320
e 34Y
~a38]

Vo>
U4
Ub s
«UBad
«UbY
L)
«UbYH
«Ub3
Ut
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«Us0
«Ube
«Ubb
U7
«USU
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«L07
« 117
« 129
« 136
« 129
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«115
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«lzl
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«lUb
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U8y
«Ud0
U8
Y
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U8z
U3
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LUbe
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UL
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«HUS
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«b34
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«079
« 045
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-« 03y

- 045

-« 080

HOUSTONS
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=595
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467
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-.451
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«529

«478

o416

+ 269
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-.054
-.049
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-«201
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107
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«042
«036
«040
«056
«.072
«065
«061
«061
062
«063
«062
062
062
«061
«059
<072
«074
«078
«083
<084
«095
«102
«094
<126
«101
«103
«110
126
«136
«130
«120
«112
«112
«125

CPMAX
040
«049

-.119

-«039

-127

-« 1644

-.191

~e216

=+205

-.208
176
«T76
«991
«954
+845
«808
« 769
«660
«348

-.101

=« 050
082
«09%
«129
161
007

=072
«109

~«113
=116

-.092

=126

=e126

-.129

~«133

~e126

-+113

-.123

=.123

=-.123

-.059

=.066

=«071

-.037

-.024

- 047

-.052

=-.081

-.018

-.029
017

-.030

-.087

-«138

=-.153

-.198

=«173

=.200

CPMIN
~1.056
-1.0R3

=.A26
-l.?lB
=1.076
=1.048
=1.013

=.843

-.979
=1.053

=-.858

=.486
210
«191
«171
188
«151
«035
=354
-1.158
=1.005
=-.885
=.304

-.181

-.180

-a240

=.336

-.522

=.615

=.576

-.541

=.516

=-. 496

-.514

=.504

-.588

=-.581

=578

-.526

=.655

-.608

=.585

=647
=.659
= Thé

-. 798

=-.786

-.884

=.731

=769

=966
=1.075
=l.245
=1.016
=1.193
=1.,531
=1.361
=1.494
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529
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537
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606
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-+389
«169
+554
«591
«535
YA
406
246

- 102

=604

-e523

-«161

-.038

=.016k

-.021

=057

-.103

=170

-e251

=-4279

-« 285

-, 289

-.2B0

-.285

=293

-.299

-«302

-+320

-+339

-.433

-+509

- 496

-«371

-9

=-.518

-.520

-.408

—-a450

- 498
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-.432

- 4455
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«509
«556
<5TH
«515
+4 38
«317

-.0H4

-.heR

-.530
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-.019
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-. 145

o155
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«l26
109
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080
112
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« 160
052
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032
<031
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039
« 054
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« 085
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« 065
« 059
« 055
055
« 059
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131
<140
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« 136
o138
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<208
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«1E€5
126
112
« 098
«0B1
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.232
.202
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1.1
040
«035
. 038
« Uba

CHMAX
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Y19
968
BHZ
. 7THE
726
=11
+317
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o138
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%2
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-, g6
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-4 092

=.116
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-.101

-.097
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-.085

-.080

-.048
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022

-.020

- 098

-. 080

-«171

- 184
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341

-.037
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~.56H
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« 168
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=173
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~.857
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=. 148
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~o 16}
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=.561
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=.556
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=-.548
-a54Y
=.545
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-.796
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~slla
=-.153
=355

Wi
3o
30
30

Tar
bed
629
630
631
632
633
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CPMEAN CPRMS

=s3le
-«336
a4
~e363
~e 374
-«313
~ecl7
-«312
=e341
-s 354
=.303
-«435
—ebé2
-s459
~a367
~altbh2
—al92
~e5U8
-s437
wagtald
-a507
-e493
-e4l3
-e534
-o41T

« 058

+534

«967

«940

«500

463

o252
=-s 094
=ab2l
=436
~alée
-o020

«011

«U65
-al32
~a081
-e143
-« 186
=463
~e 435
-a%10
-«311
-s 327
-« 324
-«321
~a329
~-a33Y
~a35¢
-e3b4
-a407
-«375
-«363
~a3T3

T3
U096
+U90
- 109
119
.085
058
«U60
U2
- 068
LUTB
«104
« 160
allY
«103
olel
«131
«lal
«151
«151
«153
«151
o143
.16l
«173
216
14U
«131
«ll5
104
+UHS
« U85
0 i 5]
« 220
182
« 152
«U53
U3
<031
«U033
«U34
alae
«U69
« 158
»:1 33
«l25
«120
.u8e
U7
065
«U6S
+UT3
UTd
U390
ol2b
«l11
« U906
101

CPMAX
-«l16
=elll
-« 050
~elul
-« lUb
-«091
~a 52
-« 098
-el46
-+ 100
-.UlB
-«1l36
=2111
=.U61
«108
«UBB
sl
«l4B
153
«101
-.050
- l45
-«081
~e«213
«101
«681
941
l.007
924
B46
« 186
«560
« 291
«018
«130
« 188
«l71
s« 155
«176
« U9
« 048
« 002
=-.010
-«128
-« 125
-all6
-«053
~ellé
-« 130
-allb
-« 092
=+ 130
-ale7
-+ 08B0
=074
-«039
» 042
=a 035

HOUSTON»

CPMIN
—-abéZ
- H0Y
=726
—a924
=-.939
-=9117
=237
~a545
=538
=600
=«5T1
-.868
=l.l48
=831
-« 726
=890
=14057
=l.1862
-la.lb8
-1.890
=l.710
=1.T45
=1,592
=1.351
-1.333
-.791
« 096

. 194

« 1606
«158
«21l8
-.007
-a450
=l.296
-.982
-83%
=269
-«111
- 037
-.138
=191
-a324
-.532
=1l.689
-l,348
-l.368
=1.275
-.b98
-. 787
-+ 156
-.692
-.565
-.622
-.639
=834
=.853
- 707
—oT41

TEXAS
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30
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804
B80S
806
807
s08
809
BlO
Bl1

Bl2
813
Blé4
815
Bl6
B17
8ls
819
820
821

822
HZ23
824
825
826
827
828
829
830
B3l

832
833
B34
B35
836
837
838
B39
8B40
841
842
901
902
903
904
905
906
907
Q08
909
910
911
912
913
914
915
916
917
918
919

CPMEAN CPRMS

=e4l1
~e462
=504
-+490
-o479
-e4T1
—a487
-+509
-.439
o042
o4l
457
b4l
-394
«332
«194
-+073
-+493
-ahl4
-o1ll1
-+010
-0.000
~a007
-.052
-.110
=163
-. 192
~e214%
-.208
-.209
-.2l4
-e224
-e233
‘-257
=.276
-u297
~.309
-+339
-.3H8
-«390
-.358
~-«369
~a4ll
-.446
- 468
- 494
~e4B4
~abT4
=~e463
~476
-.507
=450
-a041
«299
397
<400
«360
«299

116
«134
« 147
«l48
150
156
160
174
«lited
«1BR
o134
»113
=096
.089
«081
074
109
195
173
«126
044
« 034
«030
027
030
.033
042
051
+ 050
«052
047
048
<047
050
.053
«059
067
+087
121
=128
099
«104
+115
124
+131
141
165
«138
+135
+143
«193
156
.188
«128
«111
+093
080
«071

CPMAX
«027
014

-.003

=.053

-.090

-«1l28

-«117

-a127
.125
«630
850
-805
«756
« 723
«666
«565
=304

-.032
-003
«135
«130
»140
«116
=055
002

-.064

~a042

-.019

=026

-.026

=024

-.035

-.067

~-.058

~.106

-.093

=.061

=.056

-.061

-«055
019
027
«016
<014

=.040

-.043

-.01%

=.178

=167
=.159

-«159
042
+«589
«T19
«B42
« 797
« 760
«710

CPMIN
=-.835
=.936
=1.264
-1.298
=1.400
=1.317
=1.380
-1,461
-1.086
~+660
006
109
«181

- 148
132
=.035
“.498
=1.190
-1.045
=,739
-.262
=+130
=.111
=.146
=214
=294
=+363
~.414
~.401
=+430
=374
-+« 397
~.408
=a443
“.604
=.673
=642
=644
-.923
-.899
=739
-= 707
=.867
-1.004
-1.129
=1.315
~-1.203
-1.230
=1l.110
~1,431
-l.221
=l.1l02
=-.652
=.032
-124
.178
o146
«103
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TAP
320
g2l
922
923
924
925
926
927
928
929
930
931
932
933
934
935
93s
937
938
939
940
94l
Ga2
%943
G44
1001
1602
1803
1004
1005
1008
1007
1008
1809
1010
1011
1012
1013
l0la
1018
1018
1017
l10le
1019
1020
1021
1022
1023
1624
102%
1028
1027
1028
1029
1038
1031
1032
1033

CPMEAN CPRMS

187
=.04R
-.439
=.373
=.0H4

007

033

022

« 009
-a00%
~. 044
-.091
-.163
-.200
-.204
=.203
-.2U8
-.203
=.214
=241
-.265
=279
=.310
-.351
-a4lT
=-.359
-a346
=-.35%2
- 402
-o449
=494
-.4493
~.486
-.472
-, 484
-.514
a4
-.079

276

«334

«339

«310

264
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-.334
-.276
-.054

025

046
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033

<007
~a.041
-.120
-+ 196
-.202
=-+199

«06H8
«LUS
<203
179
L
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.036
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024
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0cE
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085
<045
045
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041
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051
059
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lal
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«1U6
olly
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«136
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«1b0
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«U50
«033
+0¢H
024
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«033
«Oal
L0ag
042

CPMAK
T
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«lUH
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«leh
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=081
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-.023
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=056
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-« (Ha

-« 035
«015
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«T3r
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«21lF
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«130
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« 0aD
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CeMIN
004
~. 364
=1.23%
=1,07H4
=691
=198
-. 092
= 055
=, 0Hs
-.076
=. 128
=-s 19!
=296
=. 363
=375
L377
=, 395
=.35¢
=347
=416
-a461
=.2l¢
=547
-.hy9y
- .HY9y
- HT5
=~ 704
HUS
«lad
«HGT
LTy
245
2217
o128
+139
20/
« 229
« 799
LU63
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- 09y
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=.291
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- T
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-.04k
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-.137
-.2486
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LU&1
1U&e
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1134
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1lal
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-s203
-« l96
-elUH
-a217
=al38
~ac9h
=280
=edle
-« 368
—e 309
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=316
-<3il0
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~albbu
-4
=-a9Zb
-.516
=sEh
-s925
—e561
=e531
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«2T3

P
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« 156
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~eibf
=-s1éd
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«071

s UBY
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+ 036
-s+bUb
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~acle
-.20U
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-—sclial
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-e2be
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-+ 301
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U4l
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U
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U3
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a4
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0,000
- 032
-.043
057
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CPMIN
=.413
=34
- «3595
-.368
-s@ 38
“a4i6
~-o560
-« 738
=l.0u7
=85
~ebYS
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rt-1-T4
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=1l.057
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=1.265
=1.693
=1l.648
=-l.693
=laTll
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-s223
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=940
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-a4l5
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leev
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1229
1230
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1232
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1234
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1236
1237
1238
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1302
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1308
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0
0

CPMEAN CPRMS

-.378
-«373
-.411
- bbb
-.486
—a471
-.480
-aT7
-.508
-.478
-.232
o171
«302
« 348
347
«300
« 225
«055
=.160
-.123
Al
048
« 060
070
+ 080
«101
« 105
«033
043
«037
-.003
-,067
-.210
-.201
=.195
~-e194
-.198
=204
-.22¢2
-.237
-s 244
~s 246
=e251
-.258
~+654
-e527
-.291
-.473
=336
-+356
-.308
-.310
291
-+.398
« 049
--030
0.000
0.000
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100
122
115
134
138
147
« 149
164
«138
o lb4
104
097
. 086
080
068
« 057
«079
«152
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012
076
« 055
041
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037
036
« 034
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028
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«033
«051
069
« 046
« 045
«04s
043
U&7
«051
« 054
«067
«092
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. 095
.103
«071
.078
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<068
076
076
«200
«086
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« 145
0,000
0.000

cPMAX
-.087
-.082
-.083
-.138
-«160
=«137
-.107
-« 167
-.165
-.118
« 240
«683
+673
751
«696
«573
455
«331
+208
199
443
«296
262
235
270
«328
«320
197
132
«125
«093
« 047
=-a 047
-.038
=045
-.033
-.058
-.050
-.073
-.095
-.058
=-.038
002
040
=.313
=.233
-e 047
-.193
-.010
-.084
-.089
-.103
+ 895
-.050
«265
«738
0.000
0.000

CPMIN
~-.B834
=763
-.923
-1l.004
=-1.289
=1,031
-1.109
-1.384
=1.447
~1l.134
=.805
=-.143
-« 017
.128
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« 145
085
=.225
-+ T65
-«650
«380
~.296
=.200
-.168
-.085
-.050
=-.022
-.058
-.042
-.068
-.107
-.213
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=440
-.415
478
=-.458
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=.513
=-«571
=.696
-.688
=-.943
=.900
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= TR
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=.595
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=446
-« T797
~.423
=e687
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216
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CPMEAN CPRMS

~«159
=137
=sl3s
-.143
~«159
-.372
-ahY93
-« 760
-.307

«398

«5HT

456

«362

278

«237

«195

<121
=alle
=.H35
-.619
~-«256
-.203
~.1b4
-o148
-.158
-.227
-e254
-.221
-.206
-.202
-«193
=.187
=177
-a171
-.164
-.1862
-.163
=168
165
~.141
-.138
-.216
-«321
-.562
-«625
-+057
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«409
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«135
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-.019
-.086
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-.236
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139
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-.031
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-.L4n
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-.071
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-.099
=a.U93
=099
-.0dH8
=107
-« (199
-.107
=090
-.081
-.067
-. 0649
-.0H1
—.213
=-o (199
« 399
«B65
H2T
«T38
«h2H
«GhB
322
247
w111
=047
-.15%0
-.130
-.093

WIND ENGINEEHING STUDY

CPMIN
=299
-e 329
—.368
=a451
-1 -]
= Bub
=lal2?
=1,212
=.b854
=.Zh&

216

«ll18

085

012
=060
=261
=375
=a40%
-1,420
-1,143
-.429
~ e 398
=. 9l
-.322
=.325
s 398
- 446
-.453
= 3k2
=.353
-.318
~.c89
-.282
=Tl
-.259
=241
—.247
=259
=.259
=270
=-.330
-l T4
-.624
-.949
=-1.07¢
- 443
~.240
=216
=175
- 204
-, 296
=-. 268
=-,265
= 412
- 479
-,973
-.801
=.534

Tar
cel
ceé
[
ek
ces
Zch
cel
céd
ey
23u
231
2ic
¢33
234
235
2ib
301l
30
Jui
Jus
305
Jue
suf
3uH
309
Jlu
311
3l
313
314
315
36
311
3l
ENE
320
3ci
32
323
374
325
326
aceil
3el
329
330
331
3a3e
333
334
335
336
3¢
48
339
Ja&u
34l
Jae

OF FOST Oark CENTRAL

CPMEAN CPHMS

-«ltb
-«130
~albZ
~af19
~acel
-el91
~e190
=allH
—alBy
- lb9
-« l¥hH
-« 180
~slbs
~«170
-.173
-.lb%
=.l76
-«135
-«l22
=slce
~«lb2
~. 341
o34
-«357
-4
=744
-7l

U

«549

«203

2413

=337

o283

sc4l

«121
- 202
~a 168
=4t
~e325
~e34Y
~e325
~.l70
e l4l
-alés
-al67
~el4]
=201
—alb9
-+183
-ali4
=.176
-ul71
-«196
~o b7
~e1H0
-«l6l
-a179
~e168

U35
el
U2y
«Ualu
sUae
L U35
«U34
+U3U
b
«Uce
«lzb
U223
«0c3
U3
U026
027
sul9
019
«023
«U30
«UsU
adl2
«luY
o119
172
« 157
«176
«1T5
«137
«101
UBY
0706
2UT1
67
«Ubb
SUT5
«L75
«léb
«101
108
+UB0
040
«U33
U228
«U2s
+043
«Us0
236
«U3b
<032
028
024
ueze
g3
Uz
<023
024
026

CPmMaX
=-all?
=, 035
~sl3a
~«UdH
-2 091
-, 081
-« 079
- U7
~alls
-2 U9
-«l13
s lUY
-al23
-« 099
-+ 083
-s 098
-s1lU1
=077
= U9
o047
=071
- 099

+029
- l35
-« 396
—alch

157

« 29

a2

«HUH

«f01
«+HU3

«230

«5E5

« d62

+ 093
—eclb
=« 13K
-« 067
-+ 05%
=091
-« U56
-s013
=022
~a U074
-« 101
-. 067
-« 052
=074
=« 057
- 045
-.086
-=125
~+l116
-+ 103
-« 041
-« 099
=.086

HOUSTONY

CPMIN
~.382
=s 31D
=293
=.3986
=436
=377
~ad2e
~s 2498
=. 306
=o27n
=sdHb
-e263
=o 317
~a2dl
=306
-e317
—-e2b3
~e234
=276
-.350
~s5le
=-s791
-1 L
-.852
=1,445
=l.434
=l.1la7
=.44H

«UD7r

« 143

093

« 076

027

007
=077
- bt ]
~l.367
=1.05H
~alla
-.8l2
—e T34
=-s 396
-, d69
~e32b
LT 4]
- 399
= 39¢
=-«337
=+335
5893
-.cB1l
-e278
-+ 285
-2 298
=-.306
=.310
-a352
=-s 269

TEXAS

wD
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
a5
45
45
45
45
45
45
a5
45
45
45
45
45
45
45
45
45
45
45
45

TAP
401
402
403
406
405
406
«07
408
409
410
411
412
%13
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
baus
445
446
44T
S01
s02
503
S04
505
506
507
508
509
510
511

CPMEAN CPRMS

-« 164
-.133
=140
=147
-.184
-.333
-aT91
-.855
-.888
-.676

«037

«557

+597

541

=421

«323

+253

«073
=-+338
-.822
-a739
-«547
=+266
-.185
-.148
-.128
~-e155
-.169
-.196
=-.152
=.156
= 15T
=e157
- 146
-a159
-s148
-.152
=145
=«170
-.183
-, 178
-.162
=-.165
-.158
-.156
-a149
-.l88
-.178
-+ 149
-e129
-.142
=.148
=-.235
-413
-.719
-a752
- 760
=675

022
« 020
021
026
« 048
«135
« 184
«152
164
«194
«163
149
117
104
090
151
073
068
+1158
164
s 14R
«181
.108
04T
+035
027
027
+035
«UaT
«038
« 035
«033
« 035
«034
«035
.033
031
« 027
024
022
023
022
«022
« 020
021
020
-022
« 034
«032
« 034
062
«051
114
«130
143
«148
166
181

CPMAX
=-.084
-.034
=.039
=.054
-.039
=-.029
-.118
=a bbb
=.386
=074

+557

«987

« 956

866

«T33

«639

«533

423

«189
=-4370
=.324
-.103
-.081
=.055
=-.026
=+045
-4072
-.038
=+ 045
=027
~a041
-.038
=034
-«015
-«017
=+005
=.034
=.034
=.060
=110
=106
-.081
=-.081
=.099
=.094
-.087
=.120
=.063

.005

+063
«053

«019

098
-.122
-.175
=+355
-.339

«003

CPMIN
~a244
=-.248
-.268
-.317
=.530
=.906
=1.351
-1.480
=1.708
=1,379
=.T61
=.029
158
«175
113
=547
«039
-.108
=.636
-1,376
=1.277
=1.090
-.826
~.504
-.338
-.262
-.285
-.350
-a427
=.345
~«312
=.331
-+353
=-.381
=422
=.266
=.266
=-.252
=.267
=.261
=285
~«259
=.300
=.235
=329
-«254
=.307
=.370
=439
=487
=.537
=.485
=.891
=-aT76
=1.274
=-1.418
=-1.553
-1.,378

£9



wD
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
4s
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

45
45
45
45
45

TaP
512
513
Sla
51%
516
517
518
519
520
szl
522
523
524
52%
526
527
528
529
530
531
532
533
534
538
538
537
538
539
540
541
542
601
602
603
604
605
608
607
608
609
610
611
612
613
614
615
618
617
618
619
620
621
622
623
624
62%
628
627

CPMEAN CPRMS

-.040
«473
«573
«525
421
340
«231
«04R

-«332

=.687

-«648

=+5H6

=399

-«187

=102

-.087

=.107

~«126
=156
=a147
=e153
=148

-«140

=+13R

~.161
=«174

-.182

-174

=179

=195

-.211

-.202

-«113

~«160

-«200

-.304

~.478

-.802

-«BB7

=902

-.693

-.088
064
44
+561
<482
«3T70
b7
075

=.367

-.800

=.734

=«525

- 420

=.224

-.1009

=086

-+138

+210
« 168
«119
«lUe
«0BH
076
«0b5
«05¢
074
«lal
120
«129
167
106
» 050
+ 0306
«031
025
+032
038
035
«036
«038
«N30
028
«030
« 030
« 04U
039
040
«0a2
048
038
«050
081
« 159
«203
188
«190
«218
«193
«265
«200
=139
<109
106
092
«079
058
« 085
174
+150
162
«205
140
071
«032
«030

CPM»AX
g-t-1.]
922
«Gl7
« 790
ALY
«5T1
ab4bd
<-N4

- 0d6

=329

-.309

=s bk

- NSH
«fl4
«111
«075
<036

-2 033

-« 0865

-« 031

-, 053

-«051

-« 009

- 031

=a (6%

-2 086

=-sU0b3

=-a 022

-aU1l9

-« 084

=.1U8

0.0n00
« 145
072
«U9H
048

- 027

=a110

-+390

=.3061
« 031
805

1.078H

1.103
<977
«bl2
«H56
« 550
304

=038

=-«319
=290

a0 79

=« 052
Y
«117
«103

-+033

WIND ENGINEEHING STUDY

CPMIN
=Tl
=-2N39

« 189

201

« 158

9B

012
-.158
=590
=1,390
=1l.260
- 992
- 977
= Ta42
=.521
~a415
=.283
=a261
-« 315
~-+393
=a 408
~+363
-«357
=343
—-«322
=372
=.403
-394
-.358
=422
~«%069
-«513
=517
46T
- 629
=-1.211
=1.255%

-1, 46T

-l.6206

=1.767

=1.396
-.970
=« 345
242
o252
« 1R4
«120
043
=-.11%
-«733
=1.510
=],352
=1.085

-1,221
-.82v
-.5939
=«235
—e 294

Tap
624
629
LR
63l
bie
LER]
R
535
bib
b6ar
Hiy
63y
el
101
fue
ful
e
ras
rue
fur
Tl
oy
Lo
71l
fie
713
s
s
e
s
s
(%]
12u
2l
12¢
fed
ics
fes
ies
let
feo
few
f3u
ral
LT
rT3s
f3s
(£
(L]
rar
138
139
ey
fal
r4e
801
Bue
HuJ

0OF POST Uaxk CENTRAL

CPMEAN CPHMS

=.cll
-.203
=«lls
=« los
=al¥l
-« 17U
-«llb
-+ 184
=21y
~acc3
=alb50
~e223
-sc42
=al&/
-«103
=«1b3
-+ 183
-« 189
=e227
=+550
—abd&
=895
-« 177
-«b43
-« 147

<458

« 208

D4y

440

374

o258

<017
-« 360
EERA L]
-«629
-able
-«470
-« 167
~a035
=078
=+ U095
-« 1086
-« 108
=220
=213
-.188
~sllb
-« 169
-+ lb6b
~.163
“albs
=. 172
~al%1
~«lYl
~aclés
-a 164
=alé4b
-« 130

U38
«U50
«U3a
+ U39
037
«U33
027
U35
«U4b
«Ubl
U499
«US7
«U61
Va7
U337
«U50
«UbS
«088
« L&l
o221
«200
rats
«2US
229
267
+208
d2c
«l27
«102
089
«Uba
s12¢
«111
«cla
« 157
« 190
o197
« 125
«USL
U4l
«033
«030
<030
«U53
Va5
«U&0
32
029
025
U224
027
36
-]
«UsH
« US4
026
«U2Z25
«028

CPMAX
=-.UBY
-a 052
-2 009
=« 058
=074
=+ 038
=«017
=~ 062
-slUB
-« b4
-«027
-+ 069
~«lUB
« 002
062
UL
<041
041
« 094
sU91]
-al94
=266
=-u 297
=.117
o116
la094
943
«Fls
« 178
«b7H
46
« 373
«2ll
~al4Y
-acbl
=sll5
-« 064
« 088
sll8
067
017
U043
Ua000
~.089
<091
s 079
=.010
-« 0b6
- 092
-« 057
=« 06H
=0/t
~«081
=084
-« 092
-« 079
=049
-« 023

HOUSTON»

CPMIN
a4l
- 467
-e285
=340
=e 345
=.302
=228
=e405
~e553
=615
~.42b
=510
=«553
=400
~a333
~shch
~a5TT
- b683
-998
=1.3b4
=l.892
=1.%37
=l.623
=1.776
=1.157
-e343
<206
222
«1586
el32
01y
=-. 828
- TBH
=1.710
-l.,322
~l.266
=1s1 15
=aTl0
-ad68
-.402
=376
-a270
~e251
-«488
=438
-e 395
- 280
-s2HH
~acbé
=246
-«2Bb
=360
=.502
=«514
=.656
-«321
=314
-.308

TEXAS

wD
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

TAP
804
B80S
B06&
807
808
809
Bl0

811

812
813
Ble
815
Bl6
817
B18
819
820
B21

822
823
824
825
B26
s27

v28
829
830

831

832
833
834
B35
836
8371
838
B39
B840
841
B42
901
902
903
904
905
906
907
908
909
910
911
212
913
914
915
91e
917
914
919

CPMEAN CPRMS

=-.132
-a 147
=219
=.387
-.627
=711
-«755
-«652
-.104

«328

«437

«396

«319

«259

«169
~.004
-«310
-.6T6
-.622
=.514
-«314
-.1b64
-.087
-.074
=097
=112
=-s133
~s143
~-«137
=.14l
-.136
=-al4l
=147
-.159
-+158
-.152
-e 147
-«150
-.153
-.150
-.132
-.128
-«125
-131
~. 144
-.209
-+355
=-.593
=.691
-.722
-«651
=-.l122

«290

«399

«388

326

249

«159

«035
«053
+109
«174
166
«166
«197
«185
204
«158
«107
«090
«076
« 069
«059
«052
«081
« 167
«143
«151
«163
«099
050
«028
024
024
«028
«038
« 036
«038
«036
031
«027
027
«029
«034
«032
«031
.030
024
«023
026
«035
«04s
«056
«102
«161
- 184
« 170
«193
«206
«220
«163
<108
«099
«083
«070
«060

CPMAX
037
141
039

-.092

=094

-.311

-.322
«110
«501
o727
755
«674
«570
«598
462
222

=«039

-.308

-s2T4%

=.130
005
+086
+055
=034
037

=-.003
=049

-+ 049

-.042

-.039

-.029

-.031

-.068

-.078

=« 040

“.044

~«036

-.032
=.073
-.065
=-.032
=016
032
«037
044
«165
-.026
=075
=.243

-«271
«193
«606
« 768
« 781
« 771
«632
«522
«%13

CPMIN
=.373
-«510
=.815
=1.361
-1,301
=1.563
-1.567
-1.586
-1.017
=-.329
144
«154
120
+-0B9
«015
-.152
-.622
=1.453
=l.270
-1.056
=-.962
=.676
=374
=.254
-«258
=-.226
=-.272
-.352
=.360
~+355
=+ 340
=+313
=.287
=314
~«314
-.517
-.324
=.353
=-.332
-.282
=.243
-+334
-. 437
=-.528
=.620
=.T4B
=969
=1.353
“11‘32
=1.476
=l.542
-l.106
=-.382
=146
112
=099
«055
-.013



wD
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

45
45
45
45
45
45
45
45

45

TaP
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
%35
938
937
938
939
940
94l
942
943
944
1801
1002
1003
1004
1605
1006
1807
leos
1009
1010
1011
1012
1013
1014
101%
101e
101%
1018
1019
1020
1021
loz2
1023
1024
102%
1026
1027
1028
102%
1030
1031
lo3a
1033

CPMEAN CPRMS

«001
-a2%4
~ah55
=599
=401
=«Cb4
-.082
-.065
=049
~.042
-.055
-.073
-a114
-«130
130
=-.12R
=+131
-«128
-+139
- 144
-.152
-e14?
-+139
~«135
-.145
~«154
-o 137
=125
-«125
-+137
-«195
-.321
=530
=620
=646
- 604
=u138

«239

o352

«330

«275

+215

136

«012
~e242
=579
-«523
- 4086
227
- 099
-.045
-.016
~.021
- Naa
-.090
-.131
-.135
~s132

<055
MUT-TY
«lBU
157
«163
o158
«074
T
«032
025
023
<022
irs-
«031
.02y
032
+031
« 025
0e2
«+ 023
« 025
027
«029
«0e3
024
023
D2
« 02T
« 038
« 059
097
loy
«166
169
«lH8e
195
«210
«157
107
LT
072
060
« 057
054
<084
167
146
+ 150
olau
«+076
« 039
«0c6
025
024
« 025
«03e
«031
031

CPmax
P4
=, li5%
a2l
- 34
=« U057
- 1Y
« 195
«NTH
« 0194
-
«0719
<035
-« 027
- 045
=020
~-,013
-«00v3
-« 027
-oNh2
- 057
- 044
-a 123
=037
- 49
- liog
- 077
—s 88
=023
N2z
« 050
-.010
-+ 040
~-allé
=223
=-.P2b
-.020
«552
« 762
«R&T
«hDH
+531
a4l T
« 330
«239
=022
=.213
=-a 181
- f27
07
B2
.099
«UHG
«0d7
«0&0
U.0UV0
-.04¢
-+ 021
-a0lc3

WIND ENGIMCEWING

CPMIN
“ 162
~.b42
=1.35b
=1,233
=1.048%
=s904
-.610
=483
~.283
~+228
~.254
-.18%
—.224
=. 342
-+323
-.326
- 248
=244
- 2256
=, 2hy
-.298
-« 2HH
=378
-.285
~+313
=293
-.313
-«301
-h22
=591
=797
=926
=125/
=1,4]13
-1.363
=1,503
-, HTY
=udbe
072
«121
JORT
«Dag
-.023
=127
=608
=-1,403
=1.334
=14,0.6
=924
=e993
=353
~. 188
-e139
-+151
=-.203
-.380
=-.338

-.321

STuby

Tag
lU3s
1U3s
IVET
Lusis
LU3s
L3y
1ual
lual
10ag
1lul
110¢
1104
1l0s
1105
INEIL.]
Lior
llus
11049
Lllu
1111
111e
Lll3
1114
1115
1118
Lris
l11lH
1119
licu
1121
Ll2¢
1les
1124
Lles
lleco
1lzt
1128
1129
1130
1131
113¢
1133
11364
1145
1136
Lisr
113b
1139
1laU
11lal
1lag
1143
1144
12ul
1202
1203
1204
1205

0F POST OAK CENTRAL

CPrEAaNn CPHMS

el 34
-a130
~alth
-e«l5b
-«16U
=elb3
-alba
—sléH
-«l56
-alb3
~albe
-e 185
-elll
-.l086
-e131
- lbE8
-.307
—abhb
-.552
—eb4y
-a545
=179

«137

261

prd-1%

« 260

«223

«156

« 057
~al49
—stbg
- 3HG
-«260
-o 074
-« 020
-+003

«005

«018

«020
-.003
-+ 067
-«130
-.127
-+ 128
-«123
-.121
-«127
-«138
-+ 140
- l42
~slad
=151
-« 163
-a T4
-«l04
-ells
-elB5l
-«160

«U31
= lUes
JUz4
A
026
U6
2027
]
U2h
. ]
L
-]
+U33
Uabh
«Uhd
«UAD
«126
« 159
« 162
«loe
« 190
«21ls
o laa
«uBe
075
JUA3
U6
UGB
WUaYy
«U9s
174
o155
ala7?
U863
Va2
«033
026
s
025
U225
« 025
«033
<030
+U3]
«031
w27
N
LUeb
027
028
+U33
« 035
- 038
Vsl
U4l
sUal
046
aU37

CPMAX
-«Ul/
=049
- 047
-« 090
=« 080
=, 040
-.033
-sUT5
=.08Y9
=072
-.039
-, 030

-s013 -

015
« 032
-.023
- 023
-.110
=174
=~elbl
013
D17
«61Y
+D83
069
-
s 452
360
o246
087
-e136
- 092
M1
«UbY
U959
099
102
124
128
<0949
+028
-.003
-.013
«+002
-.023
=«01H
=44
-.035
-.020
-.02%
=.032
-2 032
~u 044
V40
025
054
<064
-.005

HOUSTON»

CPMIN
=.31l8
=.224
-.233
=265
-.283
-.3259
-e353
=-.315
=321
=+2596
Tl
=259l
=~.28b
= hbu
=511
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939
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938
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941
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1002
1603
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=+570
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~.136
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=.145
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-.202
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-.142
-.150
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033
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aUHY
«LU3
U394
«0ob
«UT4
«UTY
Jurt
aU9d
«lod
Y
« 310
= Usb
+Us0
038

LPMaX
=«051
—-e b8

«00n
=alab
-sU2h

«073

«lU%

slbl

all7

034
=071
«l00
olle
Occ
117
226
« 306
PLED
«9520
«b20
o132
a8/l
«878
<983
o la2
sall
«c280
226
160
=126
«0db
«Ul>
~ele7
= N97
~aUB6
s lU4
-slce
=-a 095
-aU51
= 1B
—alés
=-alls
=.05Y
<012
=051
-a0r3
-.008
-aU31
<015

<002
<016
«Ult
=133
=139
- lbs
-2 Y94
-. 032
U6l
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CPMIN
=855
=817
=.852
=1.129
-1l.329
=e95d
- 642
~sT1l1
=876
-le.182
=l.30%
=l.521
=l.9K8
-
-«170
-o 097
-u053
L003

« 090
«l34

s l4]
«131
129
-oliy
9217
-l.ble
=971
-«b861
—e238
-a2le
s l406
=304
~ub24
a4l
- 309
-sl3
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=396
-e Y
-«518
-.49e
- 49Z
- T40
=.4878
~a934
-«Bc4
=s5955
-a853
-a T8¢
=043
-a 753
=l.200
=l a950
=l.823
=400
=30y
-«cle
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75
15
75
[4-]
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75
75
175
75
75
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75
75
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75
s
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75
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75
75
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75
75
75
75
75
75
75
75
75
75
7%
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75
75
75
75
-1
75
15
75
5
75
75
75
75
75
75
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75
75

TaP
804
B80S
806
807
808
809
B10
H1l
812
B13
Bla
B15
Bl6
B17
18
819
820
821
gz22
823
B24
825
B26
827
828
829
830
831
B3z
833
836
835
836
837
838
B39
B840
B4l
842
90l
902
903
904
905
906
507
908
909
910
911
912
913
914
915
916
917
918
919
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«036
«138
«215
274
«338
«364
«425
«371
012
426
-«349
-.085
-2 064
=077
=099
-s 14T
-«217
-+219
=e215
~«216
=e222
=.228
-.239
-«243
-«236
-a219
-a219
=-2211
=210
~-e235
~a261
-+258
~e247
=-«255%
-, 249
-.241
=227
~e225
-.229
-.166
- 062
=-.001
074
115
«148
«207
257
321
« 343
« 388
«297
-.038
=-.418
=«347
~+089
=061
-.070
=.095

+039
086
.055
066
084
«098
«113
141
«213
«225
«184
099
«043
039
«033
+030
«036
«036
=036
«036
«037
038
040
042
044
047
049
057
063
080
- 093
. 085
077
.082
077
«0T74
«065
061
066
044
«034
036
042
046
«050
061
«065
«UB0
091
o118
.158
«238
242
«192
<107
+050
«038
«032

CPMAX
«215
«291
«3%0
«4B83
«625
674
831
«855
«630
«308
«204
«160
«089
076
«042

=036

=-.091

-«105

=104

=104

-«110

=-+102

-«123

=113

-.107

- 047

-+ 065
«003
«015

-.021

-.011
«053
«071
«013
006

-.006

-.034

=062

=4,055

-.042
«073
14l
=236
.293
342
«405
+ 496
«607
«662
« 759
«761
+538
«217
«133
«173
«143
+0886
«037

CPMIN
=.097
«021
«070
«091
=118
«091
«105%
-.138
=.666
=1,129
=-.989
=779
=.321
-.243
=243
-s243
=,329
=« 34T
-e342
=.342
=«355
-+390
-.381
=«395
~a 445
=439
=405
=460
-.528
=.630
=.850
-.0803
-.808
=1.015
-«619
=667
-.552
=«531
=607
=376
=212
=110
=044
~.008
018
081
104
«131
«100
«002
=.436
-.989
=1.078
-.918
-«651
~«290
=193
=217
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75
75
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75
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75
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75
75
75
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S21
922
923
924
92%
926
927
928
929
930
931
932
933
934
93%
936
937
938
939
949
941
942
943
944
1801
1002
1803
1004
1008
1006
1007
1008
1009
1019
1011
1012
1013
1014
1015
1816
1817
1018
1019
1620
1021
1022
1023
1024
1025
1026
1827
1028
1029
1039
1831
1032
1033
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'-136
=.202
-a201
~«201
-+198
-.203
=,233
-.221
=a236
=232
~e22H
-.,202
-.2U6
=189
=-«192
—-. 224
=273
-.262
- 246
-.225
-«230
-«213
-.204
=.196
-a204
~e159
-.062

010

079

144

«190

«248

299

+320

« 340

+ 265
-.054
-.358
-«310
=100
-.069
-.072
=098
-e 122
-.189
=.191
=192
-.191
=202
-.202
-«215
-.227
-«234
=217
-e223
-a199
-.194
-e210

02y
UKL
031
« 038
.033
034
« 036
MUEYS
«Ual
048
L&)
083
054
060
«073
<100
«115
101
-
081
08l
073
«06¢c
«059
060
« 049
+036
<035
040
047
«U56
Nb4
+0178
+0BH
«101
o lbe
«229
<216
<115
107
047
« 035
029
028
0386
U3k
<037
« 035
037
036
037
038
«Nac
UGy
064
01
075
92

Ukmax
-.011
- 073
=0 fu
ey il-1
- 07K
=-. 087
=+ 140
=«108
=117
=110
==Ju7
=.036
- 37
-.01Y
=+0U0
-.016
«010
<028
-« 008
e 0l%
«OUK
=afi5h
-.083
-.N52
=.057
-a N3y
« 050
« 152
«22H
«317
« 395
b9
«617
615
«BOK
«0fl7
«515
2449
«15%
« 130
« 086
<042
UelUO
=.UlH
-~ 087
=.U91
=087
=097
-e1US
~allUs
=-.102
- (196
~-«110
-.086H
-« 090
<003
2006
«0uR
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CPmiIn
=236
=-.327
=334
~e337
-+ 308
—e 342
—eb 41l
=463
=371
=373
~e4l5
=« 390
=44}
=eo1U
—+646
=.H815
938
=T8T
= 197
=630
=80/
=«82U
=-.658
- G4y
s thd
-.46
~e22!
=« 146
L1
.018
US55
-083
09y
JUsU
031
—od45S
-1,077
-1.U64
-«9l8
-.638
-e 324
=-.dll
-« l9Y
~.256
-« 342
-.355
-edtl
-.304
=322
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=377
- 374
“.418
L L)
Ty ]
=528
-+ 105
=« 160
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1035
1035
1V 36
1oar
1use
LU 3Y
1usu
Lusl
104eg
1101
110e
1ius
11D&
1105
Liue
Liv/
Llus
Liuy
lLilu
111l
11l
11134
1lls
1115
1118
L1l
1118
1119
11eu
1121
11er
1123
Llze
Lles
BN
Lier
L1e8
1129
113u
1131
113¢
1133
1134
1135
1136
113/
1138
1139
lLla0
1lal
llag
Llas
Ll4a
L1201
Leve
1203
1204
L205

CPMEAN CPRMS

-echS
—-.238
=a23U
=.222
=-al2%
~«2lb
=211l
=-s193
=199
- 165
-sllb

« 004
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128

143

« 186

<4

«2b4

o273

210

o151
-« 100
—eda]
-«cBU
=-«lU8b
- 024
-e a0
=slb5
-+113
~elTa
-« 198
=« 1lbb
-e199
-e21l6
~-.223
~-+220
-wcd5
1
=251
-a£233
=slhh
-.225
=-esld>
-«160
-elf3
-.165
=sl08
- 1869
=-s17/8
-al71
=.164
=siltd
—eb4]
=123
-eU93
~ulle
-.107

«135

«lUs
«UBY
W72
]
U4
UTs
«UBY
«UES
]
JUer
U406
U39
o Ual
Uae
s Ua6
s Ubs
UBS
074
«Ube
S U90
«l38
o197
«ltic
alay
«lU&
«Uad
U386
«U 30
« U030
U030
2033
«U3e
+U33
«Uag
UGG
sUGa
«U50
«U63
Ubb
+U67
s UHY
U9y
LUTY
Ul
« Us0
U7
«UBU
« UHE
<091
« U89
MUK ]
ol
«L7U
«Uaeo
U35
MR
«Uag
<081

CPMAX
065
—.lZ4
=+ 050
-.018
-«0386
-2Ul0
=aU63
- 063
=« 066
- 065
slaf
alal
s C4Y
« 279
« 332
w407
«913
D98
-T2 ]
« 603
«6l11
«209
285
199
sl
PRl ]
«lU&
Y]
-a018
=074
- U099
=087
-a 099
=100
=al0v
=2 LU0
~sllB
~elZb
=-o 04
002
=013
« 130
s 155
« 117
«USY9
«0H9
PRE-E]
o196
« 10U
slls
« 095
2002
aral-1]
«Ul6&
«007
=005
« 015
«370
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CPMIN
~aTl4
=.666
—sbb3
=+5Y6
—anYs
-. 81
=-a 129
=a560
- 1.7
=+400
=217
~.llb
-«018
« 023
U2d
W 052
sU02
070
026
=-a 092
-« 346
-a 720
-a904
~s813
=«616
=alar
-, 168
~«lbs
a4
=265
=.316
-2303
-.3lo
-a367
=445
—a4c3
ry-1-1'
=.H826
=ahb55
=560
—2663
= 805
-4l
=u657
=.803
=«571
-« 736
~a 164
- 769
=.b32
—u573
=1l.282
-1.337
e dbu
-a25/
~a2l7
=.286
- 0a4
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7s
15
75
75
75
75
5
75
75
T5
75
75
75
75
5
75
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s
is
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75
75
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75
75
75
75
75
75
75
75
75
15
5
75
o
5
75
75
5
75
75
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75
7 -]
75
TS
75
75
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0
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1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
122%
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1241
L1242
1243
1244
1245
1246
1247
1248
1301
1302
1303
1304
1305
1308
1307
1308
1309
1310
1311
1312
1313

0
0
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132 «051
«160 +046
«103 045
«193 050
«234 «061.
«253 064
«252 «070
234 077
114 130
-.082 «169
-.245 «159
-.186 137
-.049 089

=,022 043
-.044 «034
=-.071 «031
-.113 -028
-.200 «03s
=240 s04s

-.199 «039
=.090 L013
-«236 044
-.223 « 042
-.232 « 043
-.235 «038
-a242 «039

=.234 «039
=.249 V46

-.250 «059
-.252 074
-.219 072
-e216 +090
-.198 «101
-.168 .089
=«160 «079

=172 <073
=170 « 065
=171 =068
-.183 «071
=.173 062
-«170 «060
=.165 058
-.209 077
=351 <040
-«980 «151
-.123 <042

056 U043
-al01 029
-a296 078
-+500 «169
—e241 <079
-.250 076
-«100 092
=254 « 064
~-a.l22 «032
-.084 «037
0.000 0,000
0.000 0,000

CPMAX
« 344
«313
=263
«374
472
«512
«525
«550
+486
«469
«257
«280
262
216
«145
«059

~.023

=-.086

-.097

=-.087

=.054

-.130

-.128

-el42

=.109

=.094
=.077

-.117

-.077

- 0464
«015
«020
171
« 176
«114
«097
«072
013

=.007

-.020
002
.021
«005

=.216

=«517
«046
«205

-.012

-.033

=.200
.058

=.012
175
=-.082
«030
«061
0.000
0.000

CPMIN
0,000
.028
-.015
- 069
« 087
.084
=.053
=117
=-.385
=634
=.784
=673
=-.558
=-,339
=.209
-.163
-.199
-.326
=415
=o347
-.125
=407
=-.387
=.407
=-.357
=.395
-.410
=.512
-.598
=749
=.713
-.820
=.670
=.734
=749
=517
=-.428
=.566
=.639
=+505
-.484
=.487
=.659
=.513
=1.533
=. 24T
-.088
=.303
=.603
=1.074
=.615
=.655
=.396
=.510
-.231
-.193
0.000
0.000
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wD
90
S0
90
S0
90
50
90
90
S0
30
S0
90
90
90
90
90
S0
50
90
S0
90
90
90
90
50
90
90
90
30
90
90
50
S0
90
S0
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S0
90
90
30
90
90
90
S0
S0
90
90
S0
90
90
90
90
90
S0
90

TaR
101
102
103
104
105
108
to?
toe
Lo9
lle
k1l
112
k13
114
k15
i1e
117
118
119
120
121
122
123
124
125
126
127
128
i29
130
tai
j 3T
133
134
135
36
137
138
201
202
203
204
209
206
207
208
209

218

211
2le
213
als
218
216
217
218
219
22e

CPMEAN CPPRMY

-.304
-.033
044
087
+l2e
25
«343
459
«13a
-.544
-yl
—eb4t
-.576
=+351
-u274
-.218
-« 184
=195
-«22T
=195
-+107
-.160
-.164
-.171
=.100
-.l186
-.198
=205
=223
-«258
=-a 195
=200
-.250
=297
=s345
=248
=.960
-l.081
-e342
=013
«153
«312
402
4aT
467
=284
=911
-.H41
- 696
L]
- 277
-.193
e lay
=101
~.123
-. 194
~«lb8
=.l0bs

054
«050U
058
«Ube
«UbY
<079
U89S
«lcu
147
135
«l32
«ll0
ollY
«lef
«111
STy
Vbt
055
«0bs
056
D4b
047
U552
o052
«053
«0an
044
«O&s
MU.TS
06y
U59
UL B
«UBS
091
B8
01U
e E-E
«2UB
U6y
«Ubs
<063
075
«Ube
«110
174
« 1540
206
«lye
«17b
115
097
RUT-E
074
063
0D
Jusr
043
.N39

CPmAX
-+ UBH
180
-1
« 350
sl 7
«515
«bdh
821
BLT4)
=L a0
—e2b3
=a7b9
-« lbe
-« b4
-a 047
-.023
« 58
-.009
-0l
=017
=.005
«lict
«UUS
ol
«LU&
<047
-042
NTY
= a7
-.N70
«lilsty
=+ 03y
-« 025
-.UbJd
-.100
=« ]82
-+ 364
=315
-« 040
<170
« 374
«583
«6Y95
« 755
«GUS
335
-of43
=-.236
=-sloh
~.0r4
-«01lK
«0a0
Dby
<077
«0cH
- 047
-afil]
-.047
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CPMIN
=.548
=.214
=e 159
=10/
-elle
=025
JUle
LK)
-39l
=-1,056
=la&29
=1.131
=1l.046
=970
-s 958
~«863
~+970b
=973
=ubdb
=211
=stlc
=387
=580
—«999
~«bai
- 445
- %05
=464
-1 ¥
=s009
=-.b655
—+b84
—eb97
—o 127
=121
=« 109
=1,955
=1,685
=+560
- 207
-+ 060
«05H
«lle

« UbGD
=-.184
-+963
=1.539
=-1.,317
=1.280
-.9480
=-.821
~. 036
11
“s39a
=« dbYy
=501
~s%6d
=+333

J0

Ta¥
el
222
223
£eh
2e9
2eb
el
2¢2b
ey
24u
231
232
233
234
24>
236
Joi
Jue
S04
ELIES
305
Aus
aur
3os
Juy
Jiv
311
d1¢<
313
314
315
316
3L
dle
31
Erdy
dez1
ide
EFE]
324
ié5
deb
el
den
EFL]
3iv
331
ddc
333
EEL
345
J36
331
EEL.]
49
Jau
341
dae

CPMEAN
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-e2l4
=a 179
-el97
~elYb
=es231
-e233
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-+173
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~adl5
e LE]
=aHeb
=l
-e92y
~edb 4
~a0186

«132
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el ]

« 324

«376

b7

«oUb

«la7
-efaldt
=lesl38
=a948
-ebt
-e2599
—~ec33
~e2l4
-a 228
-«2l3
~elve
=-aliy
=-o2ls
b
-« 180
-slbb
~al¥Yb
-ulle
-« lbl
-sllh
-«2ll
-al91
—ecly
-ecddl
-ecltb
~ellY
~ecbb
=350
-0/
=-a T8}
-etilo
-o 192
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037
- 034
« U35
+U3T
Uad
«UbH
«U54
«UE0
a6
U4l
«l5as
«UB0
«lde
« 154
«151
-]
2U63
054
« 065
«UT3
080
« 099
U9l
Ll
« 109
« 130
«LTU
229
2238
«193
« 136
«uTr
«UT1
UT4
fUb3
U5
«U50
«Vay
«US1L
U4y
L UA0
LT
V32
U3l
032
U034
alag
L]
sUb4
Ut
«U50
«USI
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albe
« 190
160
«lb4

CPMAX
-2 U586
-« 049
-« Y
=+061
=069
=. 0064
=093
=090
- 066
-«010
-a04])
=. 048
~alba
-e2Tb
=adb2
-ad3s
-«075

«214

» 364
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« 284

«f2b

-6l

« 0B
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915
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« 025
a4 UH
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-« 091
-«07!
-« 100
=« 095
-« 068
=081
-« Ul
-« 039
- UTH
~a 056
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-.08%
-+ 091
-.080
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=,071
-0 7Y
~-«073

008

« 051
~«010
=07
—alby
=-e 238
=263
T4
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=350
~e301
=341
=-s3l2
-4 4l
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-1 1
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-e%l3
-eblT
=.biZ
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=le.311
=1a3597
-l.421
~+605
=. 150
-+ 080

« 005

o lUda

« 130

2015

« 066

«107
~alle
—-e501
=la5eb
=1.b495
=1e5H5
=a8Y906
-2 838
~a T4
=aT83
=« 6686
~abid
-ab54
~a5H34
=566
—e5al
=390
~4i6
=s dbY
—a329
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-.298
—abdl
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-s49]
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=579
L4931
=95y
- H05
=l.103
=la.2/70
=l.611
=1,950
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S0
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Q90
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90
S0
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90
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S0
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S0
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90
90
90
90
90
90
S0
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402
403
404
405
406
407
408
409
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414
415
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420
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422
423
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425
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427
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429
430
431
432
433
434
435
436
437
438
439
440
44]
442
443
“h4
445
446
447
501
So2
503
504
505
506
507
508
509
510
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-.354
-.019

146

« 324

+«391

«486

+543

«592

+4869
=.005
-.800
=917
-.927
-.812
=.428
-e217
-.164
-« 167
-.2086
-+184
=.166
=175
- 178
=«170
-.165
=171
-.172
-s172
-.172
-+180
-.192
~.189
=4185
-+201
-.216
-e222
-.231
-a194
=206
-.294
-.438
-.649
=754
=T34
-.Tl8
=.T34
-ab6T4
=+369
-. 048

127

219

«301

«410

487

«532

«548

448
-.039

«067
«057
«069
+07A
«UB8
098
o111
«128
+155
«195
219
183
«175
211
+183
- 086
+053
« 040
« 049
=051
052
« 059
«051
« 040
=035
=031
031
036
044
« 04T
«U53
«050
« 057
«+ 058
+ 060
« 066
«069
064
«081
«113
«155
«159
«129
124
«129
132
« 099
«081
«05A
«063
070
077
«08R
«100
«l14
124
+159
«213

CPMAX
=091
«200
«379
«645
+686
«808
«911
«942
926
«576
-.191
-.368
- 422
- l44
=059
-a014
047
=-.008
=.066
=-.092
=061
-+ 042
-.053
=+056
-.043
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