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1. INTRODUCTION

1.1 General

The vulnerability to wind action of structures clad predominantly
with glass has been highlighted in recent years by highly-publicized
glass failures in several structures. Prototype measurements of wind
pressures and other field investigations provide valuable information
on the causes and solutions to these problems. The high cost of field
measurements, however, do not permit the extensive coverage of wind
loads on the structure that a complete analysis of the problem requires.
Laboratory measurements provide an economical means of providing the
extensive surface and wind-direction coverage of local wind forces
needed for a complete analysis of the existence or extent of the problem.
Techniques have been developed during the past 15 years for wind tunnel
modeling of structures which allow the prediction of wind pressures on
cladding. 1In this study, a boundary-layer wind tunnel was used to
measure wind pressures at numerous locations on a model of the Sears
Tower in order to determine whether or not excessive wind loads were
acting at any location on the structure and to provide a data base
against which field data now in the acquisition process on the structure
can be compared. In addition, flow visualization experiments were per-
formed to guide the interpretation of the quantitative pressures measured.

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 scaled in geometry, 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 the model scale factor times the prototype wind. However, for
sufficiently high Reynolds number (> 2 x 104) a pressure coefficient at
any location on the structure will be essentially constant with Reynolds

number. Typical values encountered are 107 to 108 for the full-scale

and 105 to 106 for the wind tunnel model. Thus acceptable flow

similarity is achieved without precise Reynolds number equality.

1.2 The Structure and Surroundings

The Sears Tower is approximately 1450 ft tall and 230 ft square at
the base. The structure has setbacks at three levels which provide
opportunity for unusual flows to develop. The structure is located at
the southwest edge of the downtown Chicago highrise area between Adams
and Jackson Streets and between Wacker and Franklin Streets. The
primary corridor of tall buildings lies to the northeast, Figure 1,
with nearby structures of significant height located f;om the north to
east directions. Nearby structures from east through south and west to
north are moderately low with the distant approach areas populated

primarily with low structures.



The objectives of the model study were to determine flow patterns
about the structure with flow visualization and to measure quantitatively
the mean and fluctuating pressure acting locally on the structure cladding

N

for a range of wind directions.



2. EXPERIMENTAL CONFIGURATION

2.1 Wind Tunnel

The wind-tunnel study was performed in the Environmental Wind
Tunnel located in the Fluid Dynamics and Diffusion Laboratory at
Colorado State University. The wind tunnel is an open-circuit facility
driven by a 50 h.p. variable-speed propeller. The test section is
nominally 12 ft wide, 8 ft high and 57 ft long, fed through a 3.35:1
contraction ratio. The roof is adjustable to maintain a zero pressure
gradient along the test section. The mean velocity can be adjusted
continuously from 1 to 40 fps. A 12-ft diameter turntable centered

45 ft from the test section entrance was used to mount the model.

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 1:400
scale model of the Sears Tower was constructed from 1/2 in. Lucite
plastic. Care was taken to accurately model mullions at the corners
and 1/3 points on the structure. Parapet walls and window-washer
housings were also modeled. Details on the plaza including plaza
slope were represented. Piezometer taps (1/16 in. dia) were drilled
normal to the exterior surface to permit pressure measurements at 1182
locations on the building. The location of the taps on the structure
is shown in Figures 3a to 3f. Dimensions and elevations are given both
in full-scale feet and model inches. Because taps were added after
initial data was obtained, the added-tap numbers do not interlace with

the original tap numbers.



An area of approximately 2400 ft radius surrounding the building
site was modeled in detail. Structures in this region were modeled from
styrofoam insuring that the overall bui;ding shape was accurately modeled.
The model was mounted on a 12 ft diameter turntable centered 45 ft from
the test-section entrance. The turntable indicated azimuthal orientation
to +0.1 degree.

The region upstream from the modeled area was covered with a
randomized roughness constructed from 1 in. or 3 in. cubes to simulate
the upstream area. Three in. cubes were used for wind azimuths from 20
to 70 degrees where the density of upstream buildings is greatest.

Spires at the test section entrance provided a thicker boundary layer
than would otherwise be available. The distribution of roughness was
designed to provide a boundary-layer thickness of approximately 4% ft,

a velocity profile approaching the modeled area with a power-law exponent
similar to that for the surrounding area, and a logarithmic velocity
profile with a realistic roughness length. A photograph of the complete
model is shown in Figure 4. The wind tunnel ceiling was adjusted after
placement of the model to obt;in a zero pressure gradient along the

test section.



3. INSTRUMENTATION AND DATA ACQUISITION

3.1 Flow Visualization

Visualization of the flow in the vicinity of the model is helpful
in understanding and interpreting mean and fluctuating pressures, in
defining zones of separated flow and reattachment where pressure coeffi-
cients may be expected to be high, and in identifying discrete, well-
developed vortices which may induce large pressures. Titanium tetrachlo-
ride smoke was released from sources on and near the model and motion
picture records made. 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 1182
pressure ports on the wind tunnel model. Data was obtained for 72 wind
directions (5 degree intervals). An 18 in. length of 1/16 in. I.D.
plastic tubing connected 76 pressure ports on the model 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 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 taps on the switch not used for transmitting building
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 the
total-head side of a pitot tube placed in the wind tunnel, a means of
automatically monitoring the tunnel speed using this valve position. For
many data runs, two pressure switches were used so that 152 ports on the
model were connected to the switches.

The pressure transducers used were Statham differential strain-gage
transducers (Model PM283TC) with a 0.15 psid range. They were selected
for the stability and linearity in the working range required. The
resonant frequency of the transducers was approximately 2,000 Hz so that
transducer resonance effects could be ignored. The frequency response
of the transducers with the 18 in tubes is shown in Figure 5. This
response was determined in a test (4) in which building pressure spectra
for this transducer were compared with spectra for a flush-mounted
transducer in a wind-tunnel test. A reference pressure was obtained by
connecting the reference side of the transducer with plastic tubing to
the static side of a pitot tube mounted in the wind tunnel free stream
above the model building. In this way the transducer measured the
instantaneous difference between the local surface pressure and the
static pressure in the free stream above the model.

Each pressure transducer 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, eight
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 approximately *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 pressures and to determine overall accuracy of the pressure
data acquisition system is shown in Figure 6. A typical pressure port
record was integrated for a number of time periods to obtain the data
shown. Examination of a large number of pressure taps showed that the
overall accuracy for a 16 second average is, in pressure coefficient
form, 0.03 for mean pressures, 0.1 for peak pressures (except for the
largest peaks which may experience a somewhat larger variation due to
inherent statistical variations), and 0.01 for rms pressures. Pressure
coefficients are defined in section 4.3.

In order to more closely examine the nature of fluctuating pressures
on the structure, additional, longer records were obtained at selected
taps for selected wind directions in order to calculate spectra,
probability distributions, and probability distributions of the largest
peak in a specified time.

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

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

3.3 Velocity

Velocity and turbulence intensity profiles were measured upstream
of the model to confirm that the approach velocity profile was appropri-
ate for the site. In addition, several profiles were made at the
building site without the building in place. To permit evaluation of
the building influence on the field anemometer at the site, velocity and
turbulence profiles were made above the east antenna on top of the

structure for 15 degree wind azimuths.



Measurements were made with a single hot-wire anemometer mounted
with its axis horizontal. The instrumentation used was a Thermo Systems
constant temperature anemometer (Model 1050) with a 0.001 in. diameter
platinum film sensing element 0.020 in. long. Mean voltage output
was read from a digital voltmeter with a time-constant circuit while
rms voltage was obtained from a DISA RMS meter (Model 55D35) and was
read from a digital voltmeter.

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

E2 = 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 recover 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
4 ; 2 B Erms
™ms B n Un-l

where Erms is the root-mean-square voltage output from the anemometer.
All turbulence measurements were divided by the local mean velocity U

to obtain turbulence intensity.
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4. RESULTS

4.1 Flow Visualization

A 2000 ft film is included as part of the 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 struc-
tures, wind approaching the Sears Tower building was deflected down to
the plaza level, up over the structure and around the sides. The flow
about most areas of the structure did not indicate unusual flow conditions
which would be expected to result in unusually large pressures. Three
categories of flows were identified, however, which could result in
large local wind loads. The first category of unusual flows was a
vortice observed originating at the outward corner of the upwind setbacks
and trailing downwind along the side of the structure. Large negative
pressures may be found on the side face below the setback in the region
of the vortex formation.

The second category of unusual flows was observed near corners about
midway between ground level and the first setback level. For critical
wind directions, flow separating from the corner was observed to curl
rapidly back to the face of the structure and roll up almost into a
vortex with a vertical axis. These regions of high streamline curvature
may experience high negative mean and large fluctuating pressures. This
phenomena was observed for all corners but seemed to be worse for the
northeast corner of the east face and for the southwest corner of the
south face. The angle of flow relative to the structure for which the
rollup was most severe differed for each corner and appeared to be

related to height and location of nearby buildings.
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The third area where flow conditions were observed which could cause
large negative pressures was related to flow passing up the building face
and over the top of the uppermost setbacks. High velocity flows were
observed to curve rapidly as they passed over the setback leading to

possible high pressures on the building face adjacent to the setback.

;1) Velocitx

Approach velocity profiles are shown in Figures 7a and 7b. These
profiles were taken one ft upsfream from the model turntable (2800 ft
from the building location) and are characteristic of the boundary-layer
approachiné the model for each of the two approach configurations. The
boundary-layer thickness &§ was taken as a constant 50 in. corresponding
to a prototype value of 1667 ft. This & was used for both upstream
roughness configurations (one inch and three inch cubes) as a matter of
convenience. Both profiles maintained their power-law relationship to
about 60 inches where roof boundary layer effects began. The mean velo-

city profiles of Figure 7 obeyed power-law relationships of the form

n
)

C'C‘.

d

- -]

where the velocity profiles had exponents n of 0.28 and 0.36 for the
approach flow. These profiles were considered accepta?le for the boundary
layer flow approaching the 2400 ft radius around the Sears Tower within
which buildings were individually modeled.

The profile of longitudinal turbulence intensity approaching the
model is shown in Figure 7b. The turbulence intensities are typical
of those which might be expected for that area. The spectral character-

istics of the wind-tunnel approach flow is shown in Figure 8 and is
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compared to curves proposed by Davenport (5) and Harris (6) for best
fits to atmosphoric spectra. The comparison is excellent in the frequency
region of importance for pressure fluctuations.

The velocity profiles at the building site were quite different from
the approach profiles of Figure 7 due to the influence of individual
nearby buildings. Five profiles of mean velocity and turbulence intensity
obtained at the Sears Tower site with the structure removed are shown in
Figure 9. Both mean velocity profiles (9a and 9c) and turbulence inten-
'sity profiles (9b and 9d) are characteristic of flows measured in the
near wakes of structures. The flow up to elevations somewhat above
adjacent building heights is severely disturbed with the profiles above
the adjacent buildings tending toward the approach profile shapes at
higher elevations. Because of the highly three-dimensional and turbulent
nature of these wake flows, the profiles below the adjacent building
heights can be considered only as a semi-quantitative measurement of
these winds.

In order to calibrate the anemometer site for the prototype
measurement program, velocity measurements were obtained for a range of
elevations above the east antenna base on the tower and compared to the
approach wind profiles. These data, obtained at 15 degree azimuthal
intervals, are presented in various forms in Figures 10 - 14. Figure 10
shows the anemometer location above the structure and the vertical coor-
dinate used for model velocity measurements. Figure ll.shows profiles
of mean velocity and turbulence intensity above the building with the
building removed and with the building in place for an approach wind
azimuth of 105 degrees. The profile with building removed is the same

as for the upwind approach flow. The structure causes an accelerated
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flow, particularly in the 50 to 100 ft region above the top of the
structurel

Comparisons of mean velocity and turbulence profiles above the model
with those of the approach flow are shown in Figure 12a to 12h for each
15'degree azimuthal orientation. Immediately above the antenna base,
the modification to the flow by the building varies rapidly with height.
The prototype anemometer lies within this disturbed region, but not
within the most severely disturbed portion;

Comparison of model and full-scale pressure data on the structure
requires that a correction be made between model and prototype reference
wind velocity measurements. Wind-tunnel reference velocity was at a
50 in. height (1667 ft prototype) in the approach flow. Full scale
measurements were at 30 ft above the top of the antenna base. Figure 13
shows the ratio of model mean velocity at various positions above the
east antenna base to the approach mean velocity at 50 in. This ratio
is from 102 to 112 percent. In Figure 14 are turbulence intensities
at variou; elevations plotted as a function of azimuth. A large increase
in turbulence is noted for Az = 270 degrees for elevations just above

the antenna base. This is due to the wake of the west antenna base.

4.3 Pressures
For each ¢f the pressure ports examined (1182 taps at 72 wind
directions = 85,104 total), the data record was analyzed to obtain four

separate pressure coefficients. The first was the mean pressure

coefficient
(P-Pw) pean
Cp = T
mean 3 o] U°°

where the symbols are as defined in the List of Symbols. It represents

1
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the mean of the instantaneous pressure difference between building

pressure port and static pressure in the wind tunnel outside the

boundary-layer nondimensionalized by the dynamic pressure %-p Uw2

outside the boundary-layer. The magnitude of the fluctuating pressure

was obtained by the rms pressure coefficient

((p—pm) i (p-pw)mean)rms

C = 5

prms %-p V)

o
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. How-
ever, 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:

(P-P..) pax
Cp Tl 2
max = p U
2 ©
(P'Pm)min
Cp = 1 3
min 5 p Uo°

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 Cp by nondimensionalizing with the

P .
max min

free-stream dynamic pressure.
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The four pressure coefficients were calculated using the Colorado
State University CDC 6400 computer and tabulated. The list of
coefficients is included as Appendix A under separate cover. The tap
code number in the Appendix is given in Figure 3. In addition, the
Appendix includes the approach wind azimuth in degrees from true north,

In order t§ determine the largest coefficients acting at any point
on the structure, the data for all wind directions was searched to obtain,
at each pressure tap, the largest positive and negative mean values, the
largest root-mean-square value, and the largest positive and negative
peak values. Table 2 provides these pressure coefficients and associated
wind directions. The largest peak negative pressure coefficients were
about - 4.4 and occurred at several setbacks where vortex action was
observed. Other large coefficient values were negative and were observed
at the base of the building at the corners and near corners above base
level.

The pressure coefficients of Table 2 can be converted to full-scale
loads by multiplication by a suitable reference pressure selected for
the field site. The elevation of the reference pressure measurement in
the wind tunnel was arbitrarily set at 50 in. (1667 ft) and effectively
measured the approach wind velocity of that elevation.

Visualization of the load distribution represented by the largest
peak pressures at each tap is aided by a contour plot of these peaks,
Figure 15. The plots of each face of the structure show contours of
the largest of the absolute value of peak positive or peak negative
pressure. For most taps, the peak negative pressure coefficient was the
one selected. Coﬁtours between the taps closest to the building edge
and the building edge itself were obtained by linear extrapolation of

the first two interior points to the edge. Contours on the interior
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portion of the side were obtained by linear interpolation in two
directions. Areas of highest pressure coefficients were located just
below the setbacks at the 50th and 66th floors and at ground level on

the west end of the south face. High pressures were also noted near the
building edges between the 10th and 25th floors as predicted by the smoke
visualization. The largest coefficients for these areas were on the
north and west faces.

Contour plots of mean, rms, and peak minimum pressure coefficients
for the east face for a wind azimuth of 345 degrees is shown in Figure
16. This plot shows high pressure areas as seen for one wind direction
where pressure loads on the north edge of the east face are high. A
relatively large area low on the east face has peak minimum coefficients
greater than -2.0 in magnitude while coefficients high on the structure
are rather moderate.

One of the largest peak negative coefficients measured during the
wind-tunnel tests occurred at tap 4210 for a wind azimuth of 340 degrees.
This value (-4.4) is associated with a vortex flow originating at the
50th floor setback on the northwest corner. This vortex is similar to
those acting at other setbacks. Evidence of the persistence of the
vortex with changing wind direction is shown in Figure 17. It is evident
that the vortex action is strong for a 20-30 degree wind azimuth range.
This was also observed with the smoke flow results. The large negative
peaks are associated with unusually large negative mean pressures and
with unusually large rms pressures.

Development of the peak pressures in the region of the setback on
the west side due to vortex formation is shown in Figure 18. Contour

plots for wind azimuths from 320 to 360 are shown. The data show that
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although the vortex was observed to originate at the setback corner and
to trail down and to the right across the face, the highest pressures
were observed on either side of the vortex axis along separation corners.
For this flow, the vortex action may provide accelerated flow past the
separation corner, a rapid curvature of the flow back toward the surface
and a more rapid reattachment of the flow to the surface than would occu£
without the vortex. Moderate pressures along the vortex axis provide
indications of the tendency of the vortex to promote reattachment of

the flow in that region.

The distribution of mean, rms, and peak minimum coefficients in the
same region of the structure for a wind azimuth of 340 degrees is shown
in Figure 19. The regions of highest peaks are associated with regions
of high negative mean and rms values as shown for a single tap in
Figure 17.

Two comparisons of the wind-tunnel data obtained in this
investigation can be made with data from other studies of the Sears
Tower. The first is a comparison with preliminary field data obtained
on the full-scale building (7). Field data is currently being obtained
from 35 pressure taps on the Sears Tower corresponding to similar loca-
tions on the wind-tunnel model, Table 3. A preliminary comparison of
prototype data at four pressure taps with wind-tunnel data is shown in
Figure 20. While insufficient prototype data is available to make
comparisons where the wind-tunnel results show the highest peak pressures,
the agreement in Figure 20 is excellent. The second data comparison is
with wind-tunnel data obtained on the lower east face of the tower at the
University of Western Ontario (UWO) (8). Figures 2la and 21b show a

comparison of mean and rms pressure coefficients on the lower east face
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for two wind directions. These comparisons are typical of other wind
directions examined. Although the Colorado State University study tended
to find slightly higher pressure values in some areas, the overall agree-
ment is good. Because measured peaks were not reported in the UWO tests,
a comparison of peaks was not presented.

As indicated in Section 3.2 data were obtained at selected taps and
wind directions to obtain the characteristics of the spectra and proba-
bility distributions. In addition, a few very long data runs were ob-
tained to determine the probability distribution of the peak maximum and
peak minimum values listed in Appendix A. Figure 22 shows the spectral
distribution for tap 4210 (refer to Figs 12-14 and earlier discussion)
for wind azimuths of 340 and zero degrees. The abscissa is frequency
in Hz in the wind-tunnel. These wind directions are for cases of maximum
vortex development at the setback (340 degrees) and for a more normal
separated flow where vortex development is weak. While some redistribu-
tion of energy is evident at the lower frequencies, both curves are
remarkably similar and both reach very small energy levels by 60-80 Hz.
These data were obtained with a U_ of about 39 fps. For the zero degree
case where the rms level is lower, a small-amplitude spike at the fan-
frequency is evident. The minor peak to the left of the fan-frequency
peak appeared on a number of spectra at the same frequency. Its source
(real flow effects on the building or wind-tunnel induced peak) has not
been established. The spectra obtained on the structure at 26 tap
locations and the corresponding autocorrelation functions are contained
in plotted form in Appendix B. The distinguishing feature of these
spectra is the similarity of each to the next.

The probability distribution of pressure fluctuations for tap 4210

at azimuths 340 and zero degrees is shown in Figure 23. The distribution
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for wind azimuth zero where vortex action is weak is characteristic of
those measured previously by Peterka and Cermak (9) for separated flow
regions with moderately large negative mean pressure.

The distribution for azimuth 340, where vortex action was intense,
showed a Gaussian distribution which has been found (9) to be character-
istic of pressure fluctuations in regions of positive mean pressure. A
comparison of

c c

P = B
peak  mean

g =
Cp
rms

values in Appendix A for other areas on the building where vortex action

is intense leads to the conclusion that a Gaussian distribution is expected
in those areas as well (see (9) for a detailed discussion of why the
amplitude of these g factors can imply the nature of the probability
distribution of pressure fluctuations). This finding is new and has not
previously been reported in the literature.

Figure 24 shows probability distributions for tap 4224 for a 265
degree wind and for tap 2265 for a 345 degree wind. These illustrate
characteristic probability distributions for taps with positive means
(4224) and negative means (2265). These are expected results and are
consistent with the results of Peterka and Cermak (9). A listing of
probability distributions for additional taps and wind directions is
provided in Appendix C. Some taps in separated regions with negative
means have probability distributions which appear to be a mix between
the two types shown in Figure 24. This feature has been found previously
(9) and is expected. '

Each peak positive or peak negative pressure coefficient listed in

Appendix A was obtained by selecting the largest positive or negative
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reading from a single 16 second record. Davenport (10) showed that if
the probability distribution of the fluctuating pressures was Gaussian,
then little variation in the value of ihese peaks would be expected if
peaks were selected from additional records.

However, when the '‘probability distribution is not Gaussian as is
the case for most pressure taps experiencing moderately large negative
mean pressures, Peterka and Cermak (9) showed that the probability
distribution of these peaks is significantly wider and more variability
in measured peak pressure can be expected. It is not practical to
determine this distribution for each pressure tap since several hundred
samples are required to define éach distribution. Very long records
(about 1% hours allowing about 350 samples to be measured) were obtained
for 8 taps to show the nature of these probability distributions. Plots
of the positive and negative peak distributions for these 8 taps are
shown in Figure 25a to 25h. All positive peaks show a narrow distribu-
tion, regardless of mean pressure acting on the tap. Negative peaks
for taps with negative means show a wide distribution with a tail tending

to large negative values as expected.



21

5. CONCLUSIONS

A simulated atmospheric boundary-layer flow over a model of the
Sears Tower, Cﬁicago and its surroundings was established whose character-
istics compared favorably with the expected flow over that area. Flow
visualization showed areas on the structure, principally at the setbacks
and near corners somewhat above the base, where high pressures might be
expected.

Pressure measurements were made at 1182 locations on the structure
to determine mean and fluctuating pressure magnitudes. The largest peak
pressures measured on the structure were negative (outward acting) and
ranged up to -4.5 times the reference dynamic pressure. The largest
pressures were concentrated near the setbacks. Most locations had peak
pressures less than -2.25 times the dynamic pressure. Measurements of
fluctuating pressure spectra and probability densities at selected
locations showed that, for most areas of the structure, the pressure
fluctuations had characteristics similar to measurements made on other
structures. The one exception was that the probability distribution for
areas near the setbacks when vortex action was intense showed character-
istics not previously reported for pressure in separated flow regions
with large negative mean pressures.

Comparison of pressure measurements with preliminary full scale
data and with other wind-tunnel data showed good agreement.

Velocity measurements above the tower showed that the anemometer
used for field measurements experiences changes of 2 to 12 percent from
the wind-tunnel reference velocity depending on wind direction due to
the presence of the building and due to the elevation difference between

the two measurement positions.
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TABLE 1

MOTION PICTURE SCENE GUIDE
SEARS TOWER FLOW VISUALIZATION

Scene Wind Azimuth Scene Content
0 Titles and general views
)| 350 Lower east face separation
2 000 Lower east face separation
3 010 Lower east face separation
4 190 Lower east face separation
5 180 Lower east face separation
6 170 Lower east face separation
i 100 Lower north face separation
8 90 Lower north face separation
9 260 Lower north face separation
10 270 Lower north face separation
11 10 Lower west face separation
12 000 Lower west face separation
13 350 Lower west face separation
14 170 Lower west face separation
15 180 Lower west face separation
16 280 Lower south face separation

End Reel 1

Reel 2
7 270 Lower south face separation
18 80 Lower south face separation
19 90 Lower south face separation
20 150 Lower setback separation
21 160 Lower setback separation
22 170 Lower setback separation
23 180 Lower setback separation
24 60 Middle setback separation
25 70 Middle setback separation
26 80 Middle setback separation
27 . 90 Middle setback separation
28 90 Upper setback separation
29 105 Upper setback separation
30 135 Upper setback separation
31 180 Upper setback separation
32 225 Upper setback separation
33 260 Upper setback separation
34 10 Added building--lower west face
35 000 Added building--lower west face
36 260 Added building--lower north face
37 : 280

Model wind velocity = 10 fps

Movie length: approximately 2200 ft
Movie speed: 24 frames per second
Running time: approximately one hour



TARLE 2- 1 LARGEST PRESSUKRE COEFFICIENTS FOR SEARS TOWER -~ CHICAGOs ILLINOIS

TAP MAXIMUM WIND MINIMUM W IND MAXTMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
1001 «836 15 -.892 65 o417 60 1,279 15 =2.326 65
1002 «783 0 =. 644 130 «299 70 le214 0 =1.735 125
1003 «779 340 -.891 300 262 290 1,249 340 -2,037 300
1004 894 15 -.,868 130 «297 55 1,391 15 ~2.,145 130
1005 «850 S -+ 766 295 «408 65 1,346 15 =1.959 65
1006 + 828 340 =e791 300 «259 70 1.338 335 ~l.776 85
1007 «860 15 =136 65 «300 5% lo342 15 -1.823 60
1008 «835 5 =.752 295 «386 60 1,266 15 -1,908 290
1009 <814 340 =+ 750 300 «267 65 1,301 345 =1.795 70
1010 «820 15 =737 65 +«318 55 1.339 10 -1.871 60
1011 « 797 S =.722 295 =347 60 1,296 0 =2.025 295
1012 o776 340 -+751 295 «245 6% 1,284 345 =2,396 295
1013 «733 20 -.988 65 «373 65 1.293 355 =2.757 65
1014 « 772 345 =e717 70 «289 300 1.327 335 =1.,657 65
1015 «793 345 ~aT43 29% « 247 315 1.392 340 =2,869 295
1016 «8306 15 =790 65 +365 50 1,377 5 =2.097 60
1017 <845 355 =776 290 366 60 l1.361 S -2,077 280
1018 -818 345 -.800 295 0260 65 1.324 33% ~1.889 290
1101 «697 20 =708 9 «369 55 1.273 . 45 -2.,037 60
1102 o726 20 -.722 9v «523 55 1,369 45 =2.710 60
1103 «730 20 -1.196 T0 «565 60 1,258 25 «2.967 65
1104 o747 =) -+ 866 70 ¢ 342 60 1,338 355 =2.170 60
1105 «834 350 =720 70 «334 305 1,339 350 =1.890 285
1106 « 7199 3%0 “eT45. 295 0248 315 1,294 350 =2.137 295
1107 «694 35 -1.622 85 «5T1 65 l.407 45 -3.423 90
1108 762 20 =972 90 «417 85 1.301 15 =2.086 95
1109 o772 15 =578 280 «223 295 1,356 20 =1,.,472 95
1110 « 768 350 -.021 285 « 266 295 1,335 20 =1.636 295
1111 «803 350 ~o685 290 «329 305 1.379 350 =1.901 285
1112 «768 350 -.688 295 «248 315 1,393 350 -1.866 305
1113 «627 20 =.841 85 «341 60 1.346 20 =1.693 as
1114 «723 20 -.890 85 «353 60 le4ll 25 ~1.842 60
1115 e 736 20 =e906 8% «305 70 1.397 40 -1.819 275
1116 e 737 350 ~.692 ers «252 295 1,342 40 ~1.550 270
1117 « 768 350 =676 290 277 305 1.325 350 =2,056 285
1118 o722 350 ~.694 290 «265 320 1,317 340 =1.,907 290
1119 567 20 -.622 85 «305 60 l1.328 45 -1.564 275
1120 «660 20 =662 85 290 60 1,311 15 -1.795 85
112l «660 20 =653 275 «253 70 1.266 10 =1.577 90
1122 «715 350 ~s678 275 227 75 1.348 350 =1.386 85
1123 o748 350 -.808 285> 255 295 1.426 350 ~1.623 280
1124 «73% 350 =1.,041 29¢u «329 300 1.312 350 =3.053 290
1125 o776 15 =-.989 8v «666 60 1.375 20 =-3,.,383 60
1126 «700 30 -1,902 85 «635 75 1.403 25 =3.443 85
1127 «738 15 ~s732 90 «316 90 1.390 20 ~1.921 95

1128 o771 15 =656 95 «297 90 ! 1,388 20 =1.621 95

T4



TABLE 2~- 2 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER =~ CHICAGOs ILLINOIS

Tap MAX ITMUM WIND MINIMUM wWIND MAX TMUM wIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
1129 « 799 15 ~.580 l11v <328 S0 1.419 15 ~1.709 50
1130 « T84 15 =+615 95 261 90 1,477 30 -1.562 280
1131 «654 30 ~1,4354 8% e 447 60 1.356 30 -3,022 65
1132 «731 15 -1,300 85 «438 70 1.399 30 =2.293 85
1133 <760 20 =765 90 «340 85 1,397 30 -2.036 80
1134 «657 20 -1,187 80 «430 60 1,320 35 =2,316 80
113% «729 20 -1.,285 8u 0462 65 1,287 20 ~2.539 80
1136 o727 20 ~.614 90 «263 85 1.306 10 =1.545 270
1137 «624 20 -1,008 85 «382 60 1.328 40 =1.911 270
1138 «700 20 -1,090 85 .382 60 1.327 25 =1.927 80
1139 o724 355 -.,850 85 «331 80 1,293 5 ~1.837 80
1140 751 355 -.728 270 «262 295 l.474 5 =1.,491 85
1141 «733 345 -.809 289 «265 295 1,259 S ~1.796 280
1142 <719 365 ~.816 285 « 262 315 1.291 345 -2.033 260
1201 550 20 -e625 265 «275 60 1,367 40 -1.738 70
1402 «625 20 -.636 265 «263 65 l.268 35 =1.797 70
1203 «609 25 =646 270 «252 70 1,232 30 =1,501 90
1204 «626 5 =706 270 «237 75 1.293 355 -1.703 80
1205 «643 355 =723 270 «237 295 1,258 355 =1.445 275
1206 «635 355 -.820 285 «293 295 1.215 355 =1.716 290
1207 «609 350 -1,206 285 «484 295 1,206 340 “2.942 290
1208 550 325 =s947 2715 «388 285 1.197 340 =2.755 285
1209 «570 325 ~.806 270 «291 275 1.217 315 =2.161 270
1210 «579 25 -+599 260 o267 55 1,220 35 =1.557 95
1211 «603 25 ~s624 260 270 65 1.206 30 -1.838 75
1212 «582 4 =656 260 251 75 1,172 25 -1,686 90
1213 624 0 ~.6417 270 «239 75 1,160 340 =1.556 85
1214 <644 355 -.639 27u «217 80 1.220 350 -1.482 275
1215 «603 355 -.650 265 «205 85 1,161 15 ~le.442 285
1216 559 355 ~e622 260 «204 320 1,214 340 =1.519 265
1217 «552 32% =e900 275 «352 280 1.129 330 =1.745 275
1218 «620 3as =1.277 285 517 290 1,225 335 -3,335 290
1419 «517 325 ~.928 275 «333 290 1.191 335 =2.275 285
1220 «445 25 =584 8% «251 70 1,177 40 ~2.143 85
1221 0492 25 ~.612 90 .283 70 l.164 20 -2.018 85
1222 «502 25 -.588 90 «289 75 l.122 15 ~1.993 90
1223 «525 0 ~s602 90 «293 75 1,220 25 -1,915 90
1324 «569 0 ~e607 255 0266 80 1.228 25 =1.455 90
122% «580 0 ~+664 255 o267 85 1.136 5 ~1.527 255
1426 «578 0 -.622 25% «237 90 1,113 5 =1.452 270
1227 «550 350 ~s660 271> «260 290 l1.110 350 ~1l,418 260
1228 «507 350 =696 271> 272 29% l1.118 350 =1,494 285
1229 o467 325 ~e683 275 «270 300 1,061 330 -1.587 265
1230 526 325 -e623 170 « 249 305 1,161 320 -1.718 280
12331 «384 25 -.583 90 «269 75 1,020 25 ~2.409 95

1232 «628 25 -.589 9u «291 75 . 1.038 25 ~3.071 95

9¢



TABLE 2- 3 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER == CHICAGOs ILLINOIS

Tap MAX IMUM WIND MINIMUM wIND MAXTMUM WIND PE AK W IND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
1233 « 462 0 =616 10 « 285 85 1,022 0 =1.,736 90
1234 513 0 =.625 110 «264 85 1.017 15 =1.597 110
1235 «523 5 =.650 110 «250 90 1,169 5 =1,709 260
1236 «506 5 ~.728 255 225 95 1.098 340 =-1,670 260
1237 <437 0 =742 265 237 290 1.050 350 -1,684 260
1238 o434 325 -.722 265 «236 295 1,095 325 ~1.794 265
1239 o431 325 =,686 265 0224 305 1.073 325 =1.,8647 265
1240 256 30 -e5T4 105 o241 90 1.016 355 -2.092 90
1241 «297 25 -e592 105 275 90 961 25 =2.746 85
1242 «360 5 =637 10 «260 90 «873 340 -2.,149 105
1243 «397 ) ~¢560 11% «223 250 914 350 -1.560 125
1244 «403 S ~e615 230 257 255% «940 345 -1.422 95
1245 «383 355 ~+653 230 262 260 1,010 345 -1,516 245
1d46 «310 35% -.718 255 278 260 «824 0 =2,471 260
1247 «196 325 = T40 260 «268 255 «660 325 =2.,203 255
1248 «226 325 =+715 {1} «253 260 «817 325 ~2.640 260
1249 219 25 =e583 110 «238 110 «940 295 =2+456 120
1250 «238 25 =612 110 0248 110 «869 25 ~2+.949 105
1251 299 0 -.665 110 «254 95 «815 2% -1.837 115
1252 «333 0 -+584 12% «236 95 «830 25 -1.429 125
1253 e 349 0 -e576 230 o247 250 1.097 10 =1,375 190
1254 «313 0 =624 225 «250 260 «892 0 ~1,495 255
1255 Y-LL: S -,678 r-rd] «291 260 «TT74 0 -2,178 250
1256 «105 350 =736 260 «308 260 «665 115 =2.539 260
1as7 .082 325 ~e 734 265 «270 265 «555 120 =2,372 260
1258 «153 30 =e963 110 e 264 105 + 756 45 =2.302 105
1259 «169 30 =603 110 «260 105 e 737 50 =2.447 120
1260 0255 0 =640 110 «280 105 781 350 =2.354 115
1261 287 355 =545 125 « 245 105 780 0 =1.550 115
1362 «294 355 . =ek&e 230 «220 255 « 795 355 =1.566 115
1263 «276 5 =557 22% «233 255 815 355 ~1.445 225
1264 214 S =675 220 «268 255 o 745 S =2.300 250
1265 «105 345 -e675 220 277 260 «678 130 ~2.613 260
1266 218 340 =e575 e2u «228 260 502 315 =2,317 260
1267 «120 30 -e520 110 0257 110 «808 25 -2.612 105
1268 142 30 =+591 110 «293 110 «857 30 -2,788 125
1269 «236 E) -.584 125 «293 110 «875 270 -1.,989 125
1270 0245 5 - 364 130 217 110 «665 110 =1,507 120
1271 «268 0 ~e602 235 «237 220 « 765 345 -1.,528 245
1272 «206 5 =e544 22% 220 220 674 340 =1.440 225
1273 «295 95 -e532 22V «238 260 «676 95 © =1.818 220
1274 « 046 5 ~e718 21> «283 215 o475 100 =2,435 220
1275 0.000 20 =729 215 «288 215 «628 335 ~2.466 265
1276 «114 49 =497 110 «296 115 o724 20 =2.,719 130
1277 <126 40 ~.423 115 <284 115 +686 40 =2,201 115

1278 150 350 =632 130 282 110 ) o712 110 -2,382 130

Ll



TABLE 2- 4 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -~ CHICAGOs ILLINOIS

TAP MAX1MUM WIND MINIMUM WIND MAX IMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
1279 161 0 -+459 145 «234 11% 1.109 330 =1.329 125
1280 «158 0 -.518 165 «225 130 « 779 130 ~l.161 240
1281 253 75 ~.8072 165 o204 220 «667 135 =1.245 225
1882 «092 5 -+589 225 e 2463 220 551 5 =1.760 250
1283 « 071 35 ~+669 220 + 290 215 « 840 40 -2.310 225
1284 « 065 35 ~.648 2z2v «287 215 «390 35 ~2.728 215
1285 .089 40 ~.408 150 « 247 115 «592 45 =1,647 95
1286 .083 40 =523 150 «276 115 «570 45 ~2.367 105
1287 125 0 -.608 150 « 245 120 «630 100 ~1.817 125
1288 «119 355 =+557 150 211 130 «540 105 -1,168 120
1289 o264 95 ~.423 240 «210 130 «828 130 =1.293 235
1290 098 15 ~.541 165 210 220 « 740 135 -1.312 230
1291 «061 35 ~.578 230 <2464 220 o714 5 -1,806 250
1292 « 057 35 -.586 220 «263 215 368 35 -2.129 250
1293 «145 100 =574 22y «259 215 «432 100 -2.634 225
12394 «070 45 =~+561 14 «239 125 527 40 ~2,713 130
1295 066 60 -.638 150 256 115 . 842 10 ~3.378 125
1296 «071 60 =.710 150 e 245 125 «638 115 =2.215 130
1297 <175 105 ~¢519 145 «190 130 672 125 -1.131 150
1298 <060 60 -.475 145 «223 130 710 130 =1.169 165
1299 « 062 120 =e524 235 «227 225 o771 35 ~1.661 235
1300 «050 350 -.598 230 «230 220 474 350 ~1.755 230
1301 «296 105 =+596 230 «240 220 «510 105 =1.901 180
1302 « 029 120 =975 230 «230 220 «506 150 =2.267 215
1303 043 45 ~:650 150 «279 125 505 320 =2.761 125
1304 049 65 -.708 150 «319 130 «436 65 -4,295 130
1305 041 65 -.645 140 «255 125 «949 0 -2.189 130
1306 <067 90 ~+534 140 215 150 677 125 ~1.498 140
1307 «061 320 =-.352 140 195 130 552 115 =.936 130
1308 « 055 120 = 4é6l 170 o204 225 «654 150 =1.117 250
1309 «033 65 =564 235 « 266 225 +«533 5 -1.624 225
1310 .048 125 =+592 240 «256 225 «504 320 =2.170 245
1311 065 130 -.,528 240 «239 220 504 140 ~2.146 225
1312 .032 65 =.631 145 «236 15% «359 45 -2.,327 125
1313 «035 60 =,671 145 «296 130 »508 15 ~4,318 130
1314 « 066 320 =583 140 o264 130 «633 120 =2.153 130
1315 «115 320 =393 140 «208 130 «582 120 ~1.373 130
1316 .087 320 ~e246 170 «180 130 527 120 =952 140
1317 051 320 =e394 170 .222 160 «650 160 ~1.092 160
1318 «057 130 -e528 170 « 248 160 «621 220 -1,368 225
1319 «112 140 ~e641 235 «292 22% 561 140 -2.214 220
1320 158 140 =574 23% o 2h4b 220 .818 210 =2.046 220
1321 « 041 Jo ~e671 145 «2591 125 o461 320 ~2.,161 130
1322 +083 320 ~e715 145 «266 125 557 320 =2.,631 130
1323 <164 320 -.482 140 o214 155 «657 320 ~1.923 130

1324 166 320 -.294 l4v «179 130 0667 320 =929 145

8¢C



TABLE 2~ 5 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER =- CHICAGOs ILLINOIS

Tap MAX IMUM WIND MINIMUM wIND MAXIMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
1325 o141 320 -.224 170 162 160 «596 320 -1,125 90
1327 117 320 ~o457 170 239 155 <705 240 -1,181 190
1328 «142 140 ~.678 23% 302 22% «510 145 =2,264 230
1329 <170 140 ~.637 240 266 22% 700 330 =2.,301 260
1330 199 0 -sb47 145 296 125 726 355 =2,408 130
1331 220 0 «.580 140 «231 145 761 355 -1.,732 145
1332 228 0 ~. 400 140 .198 150 771 40 -1,196 160
1333 =220 0 -.271 135 «190 135 «908 320 N ~1.,046 130
1334 228 325 -,198 170 172 135 739 0 ~s790 145
1335 226 32s -+320 165 176 160 « 759 320 -.945 165
1336 165 325 -.406 165 197 155 «T07 (] -1,079 160
1337 «135 140 -.481 170 «329 235 1,004 285 -1,756 250
1338 .187 135 ~.543 190 0257 230 «603 135 ~1.,705 230
1339 641 345 -l.11e 280 «530 290 1,300 345 -3.065 285
1340 «672 345 -o709 265 257 315 1,281 335 =1.681 270
1341 «85%5 3¢5 ~-+698 265 292 270 1.328 340 ~-1.885 270
1342 o716 325 -.T745 265 271 270 1.381 340 =1.995 270
1343 «660 32s -1,393 215 «599 285 1,322 325 -3,130 265
1344 «637 345 -,681 265 . «238 270 1,315 335 =1,556 270
1345 «859 325 -, 769 270 «285 275 1,340 345 =1,650 265
1346 «T40 325 =1,079 2715 410 290 1,300 345 2,324 270
1347 «601 325 -1,117 285 <440 295 1.243 325 -2.867 285
1348 633 350 -, 658 265 238 275 1,415 345 ~1.409 260
1349 .893 310 -1.,050 215 «354 290 1257 34 =1.964 265
1350 752 325 -.810 270 «250 285 1,228 320 «1,643 270
1351 608 325 -.869 270 374 290 1,210 320 «1.931 290
" 1352 602 325 ~.841 270 *283 300 1,288 325 =1.630 285
1353 210 310 -+901 140 «380 150 549 310 -2.,758 145
1354 155 358 =-+660 14V «338 145 627 25 -1.806 130
1355 «175 140 -,683 235 «285 250 «694 140 -2.174 255
1356 179 135 -.801 240 379 225 0647 140 -3,289 225
1501 «687 30 ~o770 85 240 60 1,186 30 ~2.226 80
1502 «567 30 -,784 85 194 70 1,001 30 =-1.539 90
1503 530 355 -+730 90 -189 80 932 10 =-1,428 95
1504 Y 355 ~,654 95 204 95 1,009 355 ~1.,651 95
1505 «538 330 ~oD47 100 «208 95 +958 335 =1,657 100
1506 «631 330 - 484 275 «198 300 1,097 330 «1.370 95
1507 877 30 ~.831 85 «286 60 1,481 50 ~1.510 75
1508 0925 20 -.858 a8s 3l 70 1,485 30 ~1.740 8s
1509 928 10 -.803 99U 259 80 1.438 5 =1.767 95
1510 e 964 395 -.690 95 282 2715 1.436 355 =1.631 270
1511 «954 340 -4830 2715 265 290 1,451 340 ~1.860 2715
1512 897 32% ~.753 2715 196 300 1,358 325 -1,971 275
1513 855 30 ~1,128 8v 324 60 1,515 30 =3.076 8s

1514 922 20 =1,059 8% «367 80 . 1.517 30 -2.082 85

6¢



TABLE 2- 6 LARGE ST PRESSURE COEFFICIENTS FOR SEARS TOWER =-- CHICAGOs ILLINOIS

TAP MAXIMUM  WIND MINIMUM  WIND MAXIMUM  WIND PE AK wIND PEAK WIND
NUMBER MEAN AZIMUTH ME AN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
1515 «951 355 ~.882 95 .310 85 1.499 355 -1.805 85
1516 <945 355 - 717 265 .324 270 1.441 340 -1.,737 265
1517 «948 340 ~o793 270 « 356 280 1,451 340 2,135 270
1518 892 315 -.841 270 .280 280 1.364 3z2s -2.704 270
1519 +558 355 -1.217 90 «481 85 1.331 30 -3.115 85
1520 J767 20 -.920 95 .278 95 1.451 20 -1.838 100
1521 .926 355 -,709 105 J261 95 1.455 355 -1.,657 105
1522 .938 355 -.557 240 .248 280 1,653 ass -1.406 270
1523 .883 330 -.559 245 +256 280 1.383 330 -1.489 265
1524 .867 320 -.537 245 264 280 1,377 320 -2.351 265
1601 .64l 50 -.797 120 211 115 1.162 50 -1.595 125
1602 «590 10 -.775 120 .267 340 1.176 15 ~1.517 125
1603 0549 65 -.785 335 .266 340 1.115 15 -2.057 335
1604 . 760 40 -, 747 130 .234 345 1.369 3ss ~1.467 285
1605 .803 15 -.764 130 .323 340 1.556 45 -1.377 130
1606 +806 40 -.716 130 .198 45 1.561 45 -1.,240 130
1607 .711 %0 -.584 325 «266 355 1.462 45 ~1.306 290
1608 + 776 40 -e619 330 o264 0 le074 45 ~1.169 335
1609 .792 65 -.586 140 .229 55 1.448 55 -1.132 335
1610 «693 65 -.552 145 e263 340 1.368 35 -1.532 290
1611 .730 65 -.575 330 .226 55 1.426 35 -1,264 290
1612 .755 40 -.603 330 .223 55 1.426 35 -1.189 33s
1613 <660 65 -.619 160 .274 70 1.327 60 -1.599 110
1614 o674 45 -.610 160 .235 65 1.467 60 -1.582 110
1615 .763 45 -.585 165 .228 55 1.715 45 -1.173 160
1616 o517 20 -.757 325 .240 105 1,149 s ~1.471 120
1701 .866 340 -.607 245 «245 30 1.447 5 -1.737 40
1702 .852 320 -.590 245 212 280 1.435 330 -1.296 75
1703 .84l 320 ~.565 245 «200 280 1.379 320 ~1,294 80
1704 855 330 -.587 240 0268 10 1.348 345 -1.661 s
1705 .818 3lo0 -.570 240 «250 15 1.348 15 -1.244 70
1706 .829 310 -.572 240 .255 40 1.305 310 -1.,409 70
1707 <850 330 -.556 20 .175 340 1.327 340 -1.088 30
1708 .8l14 310 -.567 2640 .332 15 1,312 340 -1.376 25
1709 .808 310 -.565 240 o427 15 1.443 15 ~1.657 65
1710 .825 320 ~.659 25 174 335 1.315 310 -1.320 30
1711 .790 305 ~.595 30 +303 10 1.389 0 ~1.435 30
1712 774 310 -.565 240 .329 15 1.267 320 -1.533 70
1713 .772 325 -.563 5% .178 340 1.408 335 -1.238 80
1714 o734 305 -4555 55 .206 s 1.401 aso ~1.406 70
1715 .736 305 -¢b72 65 . 246 15 1.242 305 -1.970 65
1716 .791 305 -.624 6U .191 55 1,357 310 ~1.567 50
1717 $762 305 -.664 60 $207 350 1.408 350 ~1.4641 40
1718 .71 305 -.644 65 «256 15 1.290 aso -1.850 65
1719 oT44 325 -.645 6U .201 60 1.236 az2s -1.602 75

1720 « 721 305 ~+659 6v 212 350 1,446 350 =1.694 60



TABLE 2= 7 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO+ ILLINOIS

Tap MAX TMUM WIND MINIMUM WIND MAX TMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
1721 «700 305 ~.656 6d «232 15 1.357 350 ~1.879 65
1722 «705 305 =e663 65 «223 65 1.413 330 =1.553 60
1723 «676 305 ~.722 65 «232 55 1,329 330 =1,793 60
1724 « 705 305 =680 65 «250 55 1,207 315 =1.,695 70
1725 o711 325 -¢597 180 «194 10 1.427 315 =1.577 45
1726 «697 310 =677 195 256 40 1,317 320 -1.601 190
1727 «638 300 =693 195 + 359 40 1.357 35 =1.997 195
1728 858 340 =1,739 rrd) «302 30 1.350 350 -2.098 220
2001 «707 95 ~+961 155 277 140 1.188 95 -2.548 155
2002 «707 90 =-s 139 15 «278 25 1.194 90 =1.640 205
2003 «707 75 =993 2% « 385 40 1.289 S50 =2,393 30
2004 «820 95 -.859 155 0241 25 1.309 90 =2.016 210
2005 831 90 -+853 20 «395 30 1.325 90 -1.937 165
2006 «834 80 -+913 325 «357 50 1.331 60 =1.902 330
2007 ‘\\ « 797 100 =793 155 o244 2% 1,376 105 =2.004 15
2008 «802 85 =s 794 20 315 35 1,317 105 ~1.816 20
2009 «792 75 =777 25> 355 55 1,448 70 =2,092 30
2010 « 779 100 =.791 15% 0246 130 1.429 120 =1.,707 200
2011 o771 85 -.822 20 «325 145 1,303 90 =2.159 20
2012 « 785 75 ~e 174 4 «337 55 1.332 70 -2.127 25
2013 «733 115 - 763 155 o241 130 1,290 120 ~1.992 160
201s o742 85 =873 rd «287 145 1.257 95 =2.,027 160
2015 o742 85 ~1,169 2% « 449 30 1.298 75 =3,644 30
2016 «802 105 =.844 155 « 247 130 1,263 95 -1.912 150
2017 «817 90 ~s849 20 « 334 35 1.377 90 =2.047 160
2018 «815 75 -.847 25 «358 55 1.380 75 =2.520 25
2101 849 110 -.816 155 251 135 l.4l8 105 =1,942 155
2102 +«813 95 =+855 20 «336 145 1,513 95 -1.918 160
2103 «790 90 =1,070 20 «378 30 1.478 100 =2.560 10
2104 «771 75 =1,456 r{ «617 25 1.480 65 =3.,405 25
2105 «738 15 =.923 5 «394 55 l.474 65 ~2.241 25
2106 «669 70 -.,808 355 ¢392 55 1,440 65 =24359 S50
2107 o744 9s -+ 790 155 «255 135 1.377 105 -2.566 150
2108 +808 9s =768 155 «315 145 l.402 95 -2.,085 155
2109 .801 vs -«730 165 284 155 1,357 105 -1.578 170
2110 780 80 =.695 355 «262 155 1.427 65 -1.600 165
2111 «737 15 -1.097 v +450 5 1,409 80 =2.,773 5
2112 «618 70 =2.053 10 «539 S 1,481 70 ~4,419 S
2113 .728 110 -,826 165 « 264 125 1.322 110 -1.925 155
2l1s o770 95 ~+.870 165 «278 145 1.350 95 ~1.963 165
2115 e 765 9S ~.803 165 «299 155 1.350 95 -1.,678 170
2116 729 75 -1,138 S «328 15 1,346 75 ~2+443 S
2117 687 [4-] -1.100 5 e 347 25 1.388 75 =2.,212 S
2118 «579 75 -1,040 S «333 35 1.345 35 =2.033 5
2119 «659 100 =1.244 160 «398 155 1.298 90 -3.217 175

2120 «665 90 =e911 170 «289 155 1,391 90 =1,772 165

I¢



TABLE 2~ 8 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER == CHICAGOs ILLINOIS

TAP MAXTIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM  AZIMUTH
2121 .683 90 ~.827 175 o267 15 1,390 110 -1.,625 5
2l2e «676 80 ~e792 S 286 20 1,291 75 ~1,631 15
2123 «632 75 -~ 779 5 331 25 1,275 15 -1.518 15
2124 «528 75 ~.786 5 «308 40 1.278 40 -l.728 10
2125 + 755 15 =.950 10 475 25 1,404 55 ~2.624 25
2126 o773 75 -.625 355 <276 60 1,289 80 -1.506 170
2127 « 792 75 -.674 355 «270 0 1.377 70 =1.749 0
2128 o743 75 =713 355 «286 0 1,390 70 =1,950 355
2129 «630 75 ~1.749 5 «610 10 1,323 70 =-3.335 10
2130 o174 5 -.660 355 « 269 S 1,343 70 ~2.429 5
2131 « 759 75 -.785 v « 296 ) 1,280 65 -1.521 0
2132 « 708 75 -1,311 S «450 15 1.335 65 -2.,515 10
2133 595 15 -1.,488 1v «415 15 1.245 60 -3.163 10
2134 o742 75 —.644 V] e 255 15% 1.313 60 ~1,485 160
2135 «704 75 -1,393 1v «433 25 1,419 75 =2.630 5
2136 «572 75 -1.293 10 +346 30 1,272 50 -2.378 10
2137 730 45 ~,876 5 «335 10 1,299 85 ~1.612 S
2138 «676 75 ~1,192 10 «368 25 1,370 65 -2.311 15
2139 «585 75 -1,047 1v 329 35 1,362 40 ~2.128 10
2140 «666 110 =2 949 160 0426 200 1.307 110 -2.818 200
2141 «646 95 -.839 160 «303 145 1,227 110 -1.858 170
2142 «660 5 - 750 175 «276 155 1.284 80 =1.532 185
2201 621 135 -+855 180 315 170 l1.218 115 -2,032 175
2202 550 1t0 -1,008 175 0453 170 1.285 105 ~2.954 170
2203 «567 90 =1.394 165 «520 155 le474 95 =3,211 165
2204 «585 90 -1,039 165 +318 155 1,281 105 -2.223 165
2205 «592 90 ~.893 170 «250 155 1,176 105 ~14737 165
2206 «586 Y0 -,810 180 «259 15 1.152 80 =1.711 10
2207 .582 80 ~.738 180 «287 20 1,155 75 -1.661 5
2208 «545 15 ~s726 1V «323 4] 1,119 65 -2.051 15
2209 o448 75 =.700 1v +318 35 1.044 60 ~2.155 10
2210 +559 130 -1,210 165 «494 155 1,098 120 =2.640 165
2e2ll 520 145 -.876 175 +388 165 1,170 100 =2.,070 170
2312 547 105 ~+693 185 +200 180 1,164 75 ~1.683 185
2213 «578 90 =s711 185 «213 10 1.189 75 ~1.592 185
2214 «587 90 ~+755 180 227 10 1,216 90 =1.,709 185
2215 585 90 -.702 185 «253 15 1,235 70 =1.599 185
2ale «S546 15 =.701 v « 269 25 l1.168 100 -2,183 15
2217 «500 75 ~.714 10 «315 25 l.227 80 =2.331 15
2als o413 75 -e735 1v «295 35 1.086 80 =2,218 25
2219 «587 125 -.687 170 « 257 140 1,098 130 ~1.,646 175
2220 «463 130 -o711 185 272 150 1,072 100 =1.556 0
2221 419 130 ~o711 185 «279 155 1.082 100 =1.567 185
2222 417 105 -.731 185 0262 160 1.044 100 =1,640 185
2223 <420 90 ~e725 185 «236 165 1.067 105 =1.577 185

2224 «431 80 -.689 185 «258 10 l1.116 95 ~1.582 10

1A%



TARLE 2- 9 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGOs ILLINOIS

Tap MAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WwIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
2225 «451 80 ~.668 0 2596 15 1,131 95 -1.598 10
2226 o445 80 =727 S « 286 15 1.108 95 -1.780 355
2227 « 436 80 ~e691 ] «280 15 1,093 95 -1.,830 15
2229 «328 70 -.688 10 «302 35 1,103 35 =2.109 25
2230 «350 130 -s670 185 258 145 1,007 125 =1.587 270
2231 372 135 ~2690 185 « 265 145 «939 110 =1,606 185
2232 «334 100 -.718 185 «238 155 984 110 ~2.,257 310
2233 «332 100 =e704 185 «208 10 +963 105 =1.514 190
2234 «320 100 -e733 ] 0234 10 +«836 75 ~1.762 0
2235 +499 90 =707 0 e 245 10 «927 65 =1,745 0
2236 «362 5 ~e648 0 «268 15 «995 70 =1.741 S
2237 322 15 ~e633 E «270 30 1.155 70 =1,999 295
2238 «269 75 =+¢609 355 «283 190 l1.101 70 =2,042 280
2239 «290 130 =.0644 180 «252 140 973 130 =1.535 190
2240 « 304 130 =+653 185 «270 150 «877 110 =1.,644 160
2241 281 105 =e664 185 o247 160 .888 110 =2,005 180
2242 281 105 ~e662 18% «229 165 «902 105 =1.633 235
2243 «259 105 =.698 355 «233 S +835 105 =1.714 0
2244 «252 80 ~.702 350 «239 5 «915 85 =1.917 5
2245 « 244 80 ~.712 355 «239 10 »868 85 =1.941 5
2246 «232 80 =+684 355 «235 25 1,010 70 =1.,751 5
2247 «194 65 ~.680 355 279 195 «986 70 -2.120 200
2248 « 240 125 ~.681 185 «269 190 « 964 130 =1.872 185
2249 «2593 130 ~e683 185 277 190 «827 95 =2.012 185
2250 «238 110 =e697 185 « 286 190 «824 110 =1.,952 190
2251 +231 110 =665 185 275 190 «817 110 -1.800 190
2252 0243 110 -¢655 345 o262 180 « 849 115 =1.734 190 ~
2253 «220 110 ~.718 35% +256 S 811 115 =1.722 0
2254 «205 85 -. 724 355 «257 S e 736 75 ~1.,978 350
22855 «171 5 - 717 350 <242 10 «T47 75 =1.894 S
2256 187 65 =e700 0 «310 220 <864 70 -2.218 210
2257 «173 125 ~eT44 185 « 255 185 «912 135 =2.,270 195
2258 «216 130 =o 765 185 e276 185 o742 135 ~2.477 185
2259 «197 105 -.738 185 «287 170 «801 105 ~2.483 190
2260 «185 105 =639 190 «282 185 «652 105 =1.681 190
2261 «172 95 ~e585 21% «267 350 620 120 ~1.476 190
2262 o177 95 =674 3se +260 0 «667 120 =1.601 0
2263 157 80 ~e 769 350 «270 0 « 759 120 =2.068 0
2464 «157 75 ~s 742 ] «252 S «675 80 =2.214 5
2265 123 60 -.821 ] «350 215 833 15 =2.563 215
2266 «139 105 -.804 185 « 286 185 « 739 135 =2.392 175
2267 «123 105 -.833 180 « 355 190 591 135 =2.720 190
2268 «134 110 ~e719 190 «320 185 621 95 “2.363 185
2269 146 95 -e597 22y 291 190 «617 350 ~1.588 195

2270 «123 95 ~.729 210 «278 345 «932 305 =1,591 210

¢



TABLE 2-10 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -=- CHICAGOs ILLINOIS

Tap MAX IMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK WIND
NUMBER ME AN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM  AZIMUTH
2271 <121 95 =675 210 « 344 345 +688 345 =1.737 305
2ev2 «12% 95 -.819 345 «363 345 «613 355 -2,624 305
22713 133 60 -,908 345 «362 305 «863 305 =3.467 318
2274 «154 60 =858 345 « 324 30% <727 60 -2,933 35S
22715 «086 120 ~e919 18% «351 185 «589 145 -3,030 185
2276 «116 135 -.893 190 «431 185 »626 110 ~2,841 190
22717 « 099 130 -.782 210 +415 185 «710 305 -2,106 185
2278 + 095 95 -.789 210 «334 190 «733 310 =1,725 215
2279 «096 95 -. 756 210 «282 190 «585 305 =1.,425 210
2280 113 100 =551 219 «232 355 1.018 140 =1.320 310
2281 «092 60 -.680 320 + 384 355 «578 355 -2,174 3158
2282 «119 60 -.877 345 + 370 345 +540 65 -3.034 310
2283 o111 60 -.816 345 «331 305 «564 60 =3,646 320
2284 «080 12% -.820 185 «397 185 1,130 90 -3.181 190
2285 +108 135 =795 i9% « 440 185 «669 185 =3.022 190
2286 « 094 125 =.801 2190 «363 190 «699 190 -2.023 210
2287 « 074 100 -.802 21v «335 195 «675 185 =1,792 190
2288 «099 100 =635 210 +269 195 1.000 150 =1.402 210
2289 « 088 95 ~-.384 210 «236 315 «686 305 =1l.622 305
2290 » 087 60 -,482 320 0292 325 «783 350 -2,328 305
2291 «078 60 -.707 345 «406 35% o774 325 =3,110 355
2292 « 066 55 =735 32% +» 385 318 « 778 80 =3.427 325
2293 <081 130 ~e779 210 + 362 185 523 135 =2.,797 190
2294 « 099 130 ~.801 210 «377 185 «533 190 -2,787 195
2295 «075 125 -.856 210 «352 195 «659 185 =2.241 215
2296 «093 100 ~o 7134 21v 294 195 «638 310 =1,734 185
2297 +087 100 ~. 453 210 «236 210 «604 195 -1,276 210
2298 «090 100 ~.212 300 «187 210 «678 315 -+993 315
2299 «079 100 =323 31 «232 31% +689 355 -1.,786 300
2300 «069 100 ~e501 S 363 35% 1,176 350 -2.408 S
2301 051 60 ~e0612 345 «386 345 «458 345 =3,376 0
2302 o111 125 -.814 219 2297 185 « 468 135 =2.,576 185
2303 «098 125 -.898 210 ¢331 195 «505 190 -2,809 185
2304 «070 100 =.706 210 «262 195 449 215 =1,90% 210
230% 088 100 =849 210 «231 210 +405 210 -1,.231 200
2306 «103 100 -es222 205 182 210 + 470 200 =.948 205
2307 101 100 =166 300 «129 205 «520 195 =736 305
2308 <090 100 =e209 300 o164 300 541 5 ~1,310 310
2309 « 066 100 ~e261 32V «250 S «632 0 -2.258 300
2311 « 096 130 ~+692 210 0245 200 + 437 125 =-2.595 195
2312 .098 100 -,731 210 «286 200 <406 110 =2,7T12 220
2313 «136 100 -e926 21% 268 210 545 215 =1,846 205
2314 «165 100 ~s2640 215 o192 215 «833 90 ~l,264 15
2315 «170 100 =171 285 «127 215 «579 115 ~o 764 220

2316 + 165 100 ~o 144 285 «106 300 «579 90 -, 680 295

hg



TABLE 2=11 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -~ CHICAGOs ILLINOIS

Tap MAXIMUM WIND MINIMUM WIND MAXTMUM WIND PEAK WIND PEAK “IND
NUMBER MEAN AZIMUTH MEAN ALIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
2317 «150 100 ~.184 300 «155 300 «547 115 =-1,214 295
2318 «113 100 ~e170 310 0164 305 « 786 110 =24246 300
2319 «083 90 =.157 320 «186 10 «413 115 =1.687 300
2320 «130 100 =e611 210 o264 200 +458 135 =2.572 210
2321 «163 100 =719 210 «289 200 «523 205 -2.291 200
2322 207 100 ~+369 210 «225 205 «812 185 ~1.567 215
2323 «220 100 =193 235 «150 21% «599 205 -,888 195
2324 «227 100 -.158 285 o111 215 «650 115 ~a622 205
2325 «226 95 -.139 285 111 300 631 115 =-1.000 300
2326 0204 100 -,168 300 «156 300 856 80 -1.180 305
2327 «163 95 ~e16% 305 «177 300 535 85 ~1.668 305
2328 «131 95 -.142 315 161 305 0492 95 =1,561 300
2329 192 95 =e640 21% «311 215 .624 95 =2,661 195
2330 215 100 =518 215 215 205 « 790 205 =1.,345 205
2331 «265 90 =351 235 178 200 688 95 -1,326 210
2332 «285 90 -.189 235 «135 200 «719 80 -+932 195
2333 «302 90 =150 . 285 «125 75 .858 80 =s573 295
2334 «297 100 -. 127 285 <114 75 «837 80 -.789 320
2335 « 277 100 -+133 305 «132 305 o722 100 -1.,143 295
2336 «239 90 =.127 320 «132 305 o719 90 -e909 305
2337 «220 90 -.,153 315 «173 305 2681 100 =1,965 310
2338 «582 110 -1,161 170 2495 160 1,223 110 =2,955 160
2339 «618 125 -1,358 170 «578 160 1,362 120 =3.056 160
2340 «558 110 -.715 180 221 170 1,261 120 ~1.426 180
2341 +583 110 -.632 180 «232 180 1,312 120 ~1.558 180
2342 «590 110 -e751 180 «258 170 1,368 120 -1,805 185
2343 «592 110 -e649 180 «206 17% 1.275 110 =1.394 180
2344 «630 130 =:994 175 « 364 150 1,154 130 =2.,272 160
2345 582 130 ~-1.012 175 «408 155 1.197 100 ~-1.888 165
2346 «566 110 =760 175 «293 165 1,254 100 =1.540 170
2347 «598 130 -.883 175 «315 155 1,212 135 -1,989 155
2348 «542 130 -e920 170 «394 155 1,195 110 =1.954 160
2349 «553 110 =685 180 o267 165 1,202 110 ~1.,368 180
2350 «564 130 - 777 175 e 246 135 1.156 135 =1,543 175
2351 «519 125 -.759 175 «303 155 l.245 110 -1,620 165
2352 « 488 110 -4733 175 «293 160 1.218 85 =1.410 170
2353 «166 105 =761 185 279 190 841 135 =-2.805 175
2354 «179 130 ~-.784 185 «307 190 «673 140 =2.,526 175
2355 121 100 -725 180 «336 190 «606 90 ~2.446 190
2356 +154 95 -.6064 195 «305 185 «588 100 =1.511 185
2357 «165 95 =+589 210 «265 350 «588 95 =]1.595 215
2358 «145 95 ~.608 345 290 355 «591 95 =1.549 320
2359 «100 90 -.866 340 «318 35% «591 60 =2,643 310
2360 .136 60 °.76“ 3so .251 5 0695 60 '2.227 340
2361 o140 60 -.708 350 0242 21% o734 75 =2,150 345

2362 «294 285 ~«850 185 «335 185 - +584 125 -2.853 180

qe



TABLE 2-12 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER =« CHICAGOs ILLINOIS

TaP MAXTMUM WIND MINIMUM WIND MAXTMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM  AZIMUTH
2363 «119 135 -.801 190 385 180 «635 185 ~2.815 185
2364 «153 20 =723 21% «350 180 «518 170 =2.,051 200
2365 .081 95 ~e732 21% «300 190 «655 305 ~1.714 195
2366 «508 285 =.673 210 o274 195 +928 305 =1.,652 205
2367 «145 90 -+519 210 279 350 «568 350 =1.336 355
2368 477 90 -.694 350 + 360 350 720 90 =2.679 315
2369 « 096 60 -.853 350 «330 350 «626 S5 ~2.890 350
2370 <677 280 ~.8l4 330 «297 355 <928 305 -2.659 355
2371 <288 80 -.782 240 « 347 195 «523 80 =2,611 200
2372 «331 80 =564 240 «213 195 612 90 ~1.457 200
2373 .228 90 =.261 305 «205 295 586 95 =2.,506 305
2374 «432 280 ~+306 310 «269 310 «641 280 -2.116 305
2501 «690 115 -.798 160 251 145 1.145 115 -1.725 165
2802 «582 100 =+9593 165 «210 155 +988 75 =1.392 175
2503 «637 75 =.724 15 227 20 l1.112 75 ~1.494 20
2%04 705 65 -.812 20 279 35 1.199 70 -1.869 20
2505 +884 120 =~ 761 160 0236 145 l1.348 110 =1.,625 165
2506 «867 95 =.696 1% o272 155 1,275 95 =1.,323 10
2507 «899 80 -e 769 15 «312 25 1.406 70 -1.582 160
2508 <891 65 ~e 144 15 <280 40 1,397 70 -1.,548 20
2509 «863 120 =959 160 «260 170 1.347 115 ~2.099 165
2510 «873 95 ~. 724 165 «318 160 1,329 95 -1.736 175
2511 880 80 -.881 15 «326 25 1,358 80 -2.142 10
2512 «840 60 =.933 15 «313 40 1,393 60 =3,006 10
2513 « 406 75 -.830 170 «330 165 1.165 110 -2.274 165
2%1l4 630 75 -e736 155 «261 130 1.210 70 -1.837 195
2515 «598 70 =717 2v «238 50 1,262 70 =1,727 195
2516 «526 60 =1,076 20 «381 25 1.335 70 =2.,501 10
2601 652 140 -1,076 210 277 205 1.191 8% =1,902 210
2602 581 95 =1,157 210 «269 205 1.189 90 =2.031 210
2603 «588 160 ~.932 21% «298 75 1,035 160 =2.500 70
2604 «807 135 ~+839 210 255 80 1,319 140 -2.,324 205
2605 «800 130 =1.,107 210 «332 75 1.520 75 ~2,245 210
2606 »810 130 =732 215 e 234 210 1.281 105 ~1.532 40
2607 «806 145 =635 50 «283 80 1,348 140 =1.954 20
2608 .858 130 =. 727 215 «238 85 1,365 140 ~1.550 55
2609 «869 120 =649 210 «210 205 1,438 120 =1.433 210
2610 800 160 =e652 40 «275 70 1.270 140 =1,954 20
2611 « 795 160 =e654 21% «231 85 1.316 120 ~1.,560 20
2612 «862 120 =+.695 210 «175 105 1.436 120 =1.321 210
2613 o762 145 ~.662 r4 «251 15 1,301 150 =1.562 30
2614 o T47 145 =+653 2v «209 90 1,295 150 -1.384 30
2615 « 796 120 ' ~,638 2v 182 105 1.365 120 ~1.,322 50
2616 « 734 145 -e662 20 «238 8s 1,334 145 ~1.851 30
2617 799 130 ~e654 20 «223 85 1.396 100 -1.338 35

26ls8 « 789 120 =,624 15 «186 105 ) l.432 120 =-1.395 45
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TABLE 2-13 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER =-- CHICAGOs ILLINOIS

Tap MAX IMUM WIND MINIMUM WIND MAXIMUM WIND Pt AK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
2619 o T46 140 - +655 15 226 85 1,317 140 =1.,672 45
2620 « 736 140 © =eb4l 1% «209 85 1.292 110 -1.718 45
2621 « 794 120 -e639 15 «175 120 1,352 120 =1.375 45
2622 « 752 145 ~e 175 25 .318 50 1,499 90 =1.,777 265
2623 o779 140 ~.812 2u 276 55 1.684 100 =1.693 50
2624 «800 125 =759 r4!] «209 50 1,360 125 =1.567 50
2625 o724 145 ~.686 255 «351 55 1.408 50 -2.372 255
262¢ o742 135 ~o 720 255 «317 55 1,321 140 -1,728 250
2627 <782 135 ~e 644 20 o214 80 1,415 125 =1.631 50
2628 e5l2 155 -1.092 21% 299 70 1.122 100 =2.561 -1}
2701 579 20 -.8l2 330 «257 110 1,155 55 -1,686 110
2702 «582 50 ~+900 330 o227 100 1,328 as =1.565 330
2703 «633 50 -~ 174 335 «371 330 1.258 S0 -1,658 335
2704 o761 55 =715 14> «215 60 1,417 50 ~1.460 330
2705 « 794 75 =775 335 «305 110 1,386 80 =1.,615 335
2706 737 35 -.726 330 341 45 1,520 40 =1.823 335
2707 «815 65 -e592 lad 217 45 1.436 65 -1.070 140
2708 e 759 40 -.638 145 «222 95 1,476 85 =1.29% 0
2709 « 7154 40 ~e639 l4> «273 105 l.360 50 -1.348 130
2710 o740 40 =619 145 «217 60 1,411 60 =-1.203 130
2711 «738 40 ~.647 145 225 95 1,387 45 =1+406 285
2712 o717 40 =650 140 «254 110 1.340 90 =1,620 190
2713 o743 20 ~e571 160 «227 50 1,665 55 -1.361 165
271s «674 35 ~e579 165 +236 50 1,435 55 ~1.991 165
2715 655 20 =550 165 «232 130 1.271 45 =1.794 160
2716 571 20 =.751 325 «254 105 1.195 55 =1.961 100
3001 « 759 190 ~.872 245 257 22% 1,224 195 =1.956 245
3002 «752 180 -.654 255 «280 115 1,220 175 =1.538 55
3003 « 157 160 ~e957 115 «287 110 1.319 145 -2.422 110
3004 «835 195 ~e761 240 «225 225 1,357 195 =1l.774 245
3005 «817 180 -772 115 «335 120 1.336 180 -2.119 100
3006 «815 160 -.,818 115 «236 55 1,390 145 =1.879 260
3007 «831 200 ~.738 245> «258 250 1.331 200 ~1.542 270
3008 «822 180 =o 760 245 «296 125 1.385 160 =2,032 100
3009 «810 160 -.787 120 <232 140 1,335 155 =1.690 115
3010 «811 2vo -.718 245 «229 220 1,264 200 =1.796 275
3011 « 766 180 ~s763 115 «296 120 l.244 185 ~l.824 100
30le 807 160 ~.782 120 « 243 140 1,246 165 =1.656 - 120
3013 « 750 190 ~1,284 240 «383 240 1.186 195 =2.891 245
3014 « 763 180 -, 728 115 «364 120 1,218 165 =-1.851 120
3015 o170 165 =.781 120 «243 120 1,307 155 ~1.868 110
3016 <802 185 -1.442 240 «263 240 1.245 185 -2.537 240
307 «825 185 ~1.,367 240 «343 240 1,296 185 =2.522 240
3018 «825 170 ~e907 240 «254 240 1,308 160 =1.760 240
3101 «T42 210 =775 270 269 265 1,308 220 =2,086 270

3102 «719 200 =e763 270 293 260 . 1,281 205 =2.042 260

L



TABLE 2-1¢ LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -~ CHICAGOs ILLINOIS

Tap MAXTMUM WIND MINIMUM WIND MAXIMUM wIND PEAK WIND PEAK WIND
NUMBER MEAN AZTIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
3103 « 745 2v0 -1,081 255 «491 245 1,226 200 =2,714 245
3104 731 240 -,863 245 «321 240 1.234 185 -1.983 240
3105 «789 185 =775 110 «339 125 1.359 175 =2,40] 110
3106 « 764 170 =766 11% 272 125 l1.276 175 -2.380 110
3107 o767 215 -1,980 265 «540 265 1,409 210 ~4,529 265
3108 «780 210 -1.143 270u «469 265 1,353 210 ~2.680 265
3109 +780 190 =611 100 251 110 1,367 185 =1.663 275
3110 «787 185 -.692 10> «306 115 1.328 185 ~1.670 70
3111 . 768 170 -o 7127 110 e 344 120 1,417 185 =3.112 60
3112 « 749 170 -s769 115 «269 55 1,330 185 -2.147 115
3113 o Th4 215 =1.019 265 0249 235 1,336 210 =1,938 345
3114 «792 210 -1.093 265 «3064 245 1,372 210 =2.,325 255
3115 « 729 190 ~1.109 265 «306 255 1.250 190 =1.,993 265
3116 o742 185 =761 265 « 294 115 1,321 185 =1.744 265
37 o724 180 -.789 110 «304 120 1.308 185 -2.,206 110
3118 « 739 160 -.788 110 «268 125 1,304 170 -2,329 110
3119 «733 215 -.798 265 «260 235 1,341 220 -1.886 90
3120 «719 2lio0 -.803 265 «291 240 1,311 210 -1,758 265
3121 «688 185 ~+806 265 o274 245 1,292 210 -1,628 265
3122 o726 185 =797 265 234 110 1,281 190 -1,586 265
3123 e734 185 ~.817 100 «260 115 1,318 190 -1.874 110
3124 «663 165 -1.018 10% <342 115 1,309 165 -2,452 105
3125 oT77 210 -1.027 255 «390 250 1,336 195 -2,560 240
3126 «812 220 -1.977 265 «649 255 1.393 220 =3,768 265
3127 - 787 210 -.856 270 «291 270 1.282 210 -2.241 265
3128 « 769 210 -+695 270 o272 270 1,346 195 -2,058 270
3129 « 757 190 =,611 270 217 110 1.300 200 -1.511 270
3130 «773 2us ~. 709 270 «252 265 1,302 200 -1.671 270
3131 o T64 215 ~1.,502 260 413 255 1,269 220 -3,632 270
3132 766 205 =1,453 265 +454 255 1,290 200 ~3.116 265
3133 «759 210 -.,888 270 «333 260 1,326 195 ~1.956 270
3134 « 197 215 ~1.,322 265 «349 240 1,373 215 -2.463 260
3135 « 769 210 ~1.627 265 «392 250 1,287 210 =2.570 270
3136 . 731 190 =+ 758 105 « 262 265 1,269 195 -l.644 270
3137 « 758 210 ~1.150 265 «313 240 1390 210 ~2.256 260
3138 o771 210 ~1.240 265 «380 240 1.278 210 -2,800 260
3139 « 754 200 -1,005 265 314 255 1,255 190 -2.005 265
3140 «713 170 -.837 265 «249 110 1.325 170 -1.665 255
3141 o741 170 -, 785 105 «305 120 1,260 175 ~1,729 270
3142 o746 155 -. 798 105 «312 60 1.281 155 -2.,338 70
3201 697 210 ~.782 265 «299 235 1,325 215 =2,139 255
3202 « 735 210 =, 786 265 «316 240 1,266 210 =-2,085 255
3203 «663 200 -.725 265 «270 245 1,201 185 =1.761 265
3204 +656 185 -e679 265 232 250 1,208 185 ~1.,466 260
3205 2652 180 -.720 100 o271 110 1,235 18% ~1.594 270

3206 «656 165 =914 105 «303 115 1.224 170 =1,932 105

8¢



TARLE 2-15 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGOe ILLINOIS

Tap MAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
3207 +653 155 =1.,247 105 «521 120 1.279 165 -2,635 110
3208 «658 145 ~-+898 95 «521 100 _1.280 130 =3,212 115
3209 N.1-1) 145 -, 773 9V «333 100 1.164 140 =2.579 95
3210 «655 215 ~o704& 265 «251 230 1.196 205 =1.644 265
3211 647 210 -,703 260 «315 240 1,368 200 -1,913 255
3212 «657 200 =+695 260 «259 250 1,333 200 -1,632 260
32)3 0647 18% -.672 265 «235 250 1.260 185 =1,570 260
3214 «662 170 -e661 9u «230 260 1.281 185 «1.509 270
321% «661 170 -e615 90 0234 115 1,274 185 =1,555 110
3216 «655 155 572 8V 0204 260 1,252 170 ~1.471 100
3217 «611 140 - 760 9U «280 100 1,227 165 -1.834 90
3218 «635 140 -1,095 100 466 110 1,181 140 -3,561 110
3219 «628 145 =-,753 100 «350 115 lelal 130 -1.802 as
3220 «543 215 -.692 260 «260 230 1,157 220 ~-2,087 275
3221 572 210 -,718 265 «289 240 1.171 205 -2.030 270
3222 +585 200 -,723 265 0267 240 1.219 205 -2.117 270
3323 «600 205 -e710 265 « 264 245 1199 185 =]1.,894 265
3224 0592 200 -,636 265 «256 260 1,151 185 -1,701 260
3225 «603 178 -.610 270 0254 260 1.251 170 ~-1.687 265
3226 «613 175 -,602 275 «226 260 1.272 160 =-1,309 265
3227 «604 165 -.580 90 «221 265 1,192 155 =1.449 275
3228 «599 155 -,598 9 2248 110 l.146 155 -1.,404 100
3229 «588 145 -,603 90 «259 115 l.114 140 ~1,400 110
3230 «597 140 =594 280 «253 115 l1.160 140 =1.850 10
3231 462 210 =755 260 «316 350 »992 210 =2.905 350
3232 D24 210 -.739 265 «252 265 1,040 210 =2.344 275
3233 «543 210 -,680 265 «258 265 1,107 180 -1.915 278
3234 «550 195 -,624 275 0248 265 1.179 180 -1.633 265
3235 «548 175 -.617 215 »240 265 1.195 180 =1.524 270
3236 13/ 17% -e593 27> 212 265 1,157 180 -1,452 300
3237 o542 165 =582 27> 2193 270 1,096 180 ~1.,532 45
3438 562 145 =559 2 «196 120 1.085 150 ~1.823 10
3239 «551 145 LaPy-1-1-] 290 e 226 120 1,080 140 =1.951 90
3340 331 200 -,707 26V 256 265 +836 190 ~2.,611 270
3241 o466 200 ~,705 265 « 262 265 1,004 195 =-2.093 265
3362 «507 200 -.633 27 o264 265 1,170 190 =1.70e 270
3243 «502 200 =589 ern 219 265 1,059 190 -1.386 270
kP LYY 494 180 =-.589 215 «221 270 1,050 165 =1.529 275
3245 <481 165 ~e567 8% 0247 85 1.050 155 -1.523 305
3246 « 493 105 -.587 > «253 85 1,038 160 =-1.600 75
3247 532 140 =570 310 «231 85 1.066 160 -2.406 80
3248 539 140 -.603 285 214 85 1,024 140 -2.353 80
3249 363 2V% =700 r{-1 «267 260 « 985 160 =2.459 345
3250 «431 205 .64 26 254 260 939 200 =24251 260
3ad51 482 205 -,623 ers «219 270 1,005 175 =1.T44 270

3ase « 449 205 ~e620 e o214 270 1.046 175 =1.372 275

39



TABLE 2-16 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER =~ CHICAGOs ILLINOIS

Tap MAXIMUM wIND MINIMUM W IND MAXTMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN ALIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
3253 « 466 210 ~.606 280 +228 80 1,072 200 ~14379 80
3254 « 434 170 =579 285 «238 80 1,089 200 =-1.631 75
3255 « 457 145 ~+600 350 0256 85 «995 180 -1.689 75
3256 496 14% =e602 315 o247 90 1,104 140 =-2,450 75
3457 « 486 145 Y13 310 «221 80 1,108 140 -1.873 1)
3258 «303 2us -+¢651 270 «238 260 «954 170 ~2.286 265
3259 « 386 2Us -, 645 270 230 265 1,109 170 -2.082 270
3260 +452 210 -e6463 275 «236 270 1,193 170 ~1.826 280
3261 « 465 195 —e994 27> 206 270 1,065 200 -1,358 275
3262 «407 200 =.582 285 « 189 85 +856 200 -1.436 280
3263 « 399 175 =581 285 «238 8% 1,014 180 ~1,264 80
3d64 «397 165 ~e603 345 0262 80 «917 165 ~1.,872 80
3265 «520 140 =,654 310 « 248 80 1,057 140 ~2+537 75
3266 «526 140 =.656 310 «218 310 1,072 140 ~2.108 80
3267 + 287 20% ~.648 275 o282 260 e 746 210 ~2+360 280
3268 0372 205 =676 2715 o261 270 +909 200 ~2.347 275
3469 0520 200 -+583 275 « 220 275 1,048 200 ~1.,614 275
3270 0638 200 =519 285 «206 27% «858 170 ~1.480 275
327l 413 17y =661 28¢Y 236 270 1.006 210 ~1,351 275
3272 «381 170 -, 646 30 « 268 80 847 185 ~2.096 80
3473 « 390 170 =.667 3e5 279 80 «955 80 ~1.786 35S
3274 0425 140 -,759 315 +298 80 2946 170 ~2.447 90
3275 0436 140 ~.816 315 « 279 75 1,046 165 ~2.637 70
3276 «276 210 ~.676 270 « 289 270 +890 185 ~2.,931 270
3277 « 356 210 ~.667 275 278 270 «904 185 ~2.247 275
3278 «390 210 -.662 2840 «259 270 «974 185 -1.994 275
3279 «408 210 -, 700 285 «235 275 1,067 205 ~2.603 300
3aso0 «371 210 =,693 285 «226 275 1,008 205 ~1.,481 280
3281 « 327 2lo -.627 290 «226 75 +900 205 ~1,502 300
3as2 +308 170 -e590 345 e 261 355 «743 205 ~2.094 80
3283 e 344 135 -, 761 320 «298 355 + 849 175 ~2.745 75
3284 0377 135 =794 31% 0296 75 «903 150 -2.484 350
3285 « 275 210 -.606 285 «273 270 «811 215 ~2.492 270
3486 «322 210 -~.643 285 +282 270 « 949 215 -2.585 270
3287 «352 210 =-.701 285 2263 275 « 966 220 ~1.,809 280
3488 «334 210 - 709 285 «252 275 0962 215 -2.167 280
3289 «306 205 ~,659 305 « 227 280 «899 215 ~l.434 300
3290 «251 205 -e¢592 305 «216 280 + 761 220 =-1.376 305
3291 0223 170 o546 345 «267 345 « 701 210 -1.726 345
3292 0274 140 -.700 325 « 299 355 o727 140 -2.27% 345
3293 «330 140 - 732 325 o276 315 +838 145 =2.480 80
3294 0229 210 -,632 285 « 236 275 +809 215 =2.575 285
3295 «271 21s ~,647 285 258 275 0926 165 =2+:460 305
3296 «282 205 -.703 285 249 275 « 789 215 —-2.267 305
3297 0274 205 -.694 305 «229 275 +860 210 -1.604 285

3298 +235 205 ~s646 305 «220 280 .887 230 ~1.604 285

Oh



TABLE 2-17 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER ~= CHICAGOe« ILLINOIS

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM wIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXTMUM AZIMUTH MINIMUM AZIMUTH
3299 «209 210 -e503 305 «207 280 1.068 215 -1.838 55
3300 152 175 =494 345 e 249 355 o714 21% -1.,659 355
3301 «239 135 =+598 325 « 305 355 « 755 135 -2.,423 355
3302 «303 13% -.626 325 «279 355 «963 145 =-2.487 325
3303 219 210 ~+660 285 «230 280 819 215 =2.581 265
3304 «235 210 ~.689 285 e 234 280 «819 215 ~2.,264 285
3308 «202 215 =738 285 «258 27% <928 180 -2,057 305
3306 «182 215 =:606 285 217 ra4-] «668 215 =1.591 rag-
3307 159 170 -.454 310 «200 28% 622 225 ~l.322 310
3308 ol4] 170 ~e366 325 «169 285 «558 21% =1l.130 70
3309 «110 130 =391 345 0194 350 o712 230 =1.582 65
3310 .168 135 -e452 350 «238 355 «661 145 =1.551 350
3311 «229 135 -.401 350 «231 355 «807 145 -1.886 355
3312 o164 210 -.689 285 «232 215 «652 215 =2.251 305
3313 177 210 -.721 285 «291 280 1.026 195 =2.448 280
3314 215 170 - 707 285 «270 280 672 215 =1.791 280
3318 «249 165 ~<509 305 «209 28% «667 170 =1.562 320
3316 1264 170 -.423 325 <186 285 «662 240 ~1.625 320
3317 «235 170 «+.309 330 «15% 65 «871 130 =1.,051 320
3318 o177 170 ~a375 65 <196 70 539 165 =1.376 65
3319 «136 130 =362 350 216 35% «505 130 =1.456 355
3320 190 130 -.347 350 °197 355 «625 130 =1.,313 330
3321 182 210 ~e670 28% «282 285 «694 205 =2.557 290
3322 211 210 =.T44 285 «319 285 «653 210 ~2.761 310
3323 «280 160 =e617 305 o241 280 « 755 155 ~2.009 320
3324 319 165 ~.45¢ 305 «200 310 «735 170 =1.590 305
3325 «356 1759 ~e404 325 «190 310 1.002 200 =1.437 320
3326 o344 175 =.265 325 «160 65 «839 165 =1.085 35
3327 288 175 =346 65 »205 70 715 165 -1.528 60
3328 193 175 ~.377 350 «206 335 «581 165 -1.597 355
3329 «168 130 -.379 350 «183 355 « 765 155 =1.306 355
3330 «254 215 =.825 285 «413 280 1.019 155 =3.924 280
3331 «313 155 ~.084 285 «306 280 1,017 155 -2.448 280
3332 «399 165 ~.%469 305 «256 285 1.055 155 =-1,981 27s
3333 «419 165 ~.387 325 °219 305 1.039 145 =1,401 275
3334 «428 170 ~e334 320 «190 305 1.066 180 =1.327 315
3335 obll 175 =237 330 «193 65 1.048 180 -1.158 65
3336 381 175 =.310 350 «192 65 «958 180 =l.127 65
3337 «316 175 =,364 350 <181 70 «979 175 ~1.,403 70
3338 151 175 ~s341 340 «194 330 655 1390 ~1.232 65
3339 «711 155 -l.172 100 «592 115 1,249 15% =3.264 110
3340 711 155 -.689 90 «308 115 1,226 170 =1,662 95
3341 «730 155 ~.644 90 252 90 1.336 155 -1.629 100
3342 «721 155 =670 90 0242 90 1.308 155 -1.782 8s
3343 « 706 135 -1,070 95 «510 110 1.348 135 =2.,654 95

3344 o719 158 =+578 275 215 90 1.301 155 ~1.,398 95

Th



TABLE 2-18 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER =-=- CHICAGOs ILLINOIS

Tap MAXIMUM WIND MINIMUM WIND MAXTMUM wWIND PEAK WIND PEAK WIND
NUMBER ME AN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
3345 «719 155 -:666 90 o241 95 1,305 160 ~1,613 90
3346 « 706 155 ~-.850 9 « 366 105 1,266 155 =2,042 90
3347 «695 140 ~e939 95 «397 115 l.194 135 ~2.,877 100
3348 «702 160 ~e593 85 «200 95 1.317 160 ~1,407 275
3349 681 155 ~.848 95 «387 110 1.291 155 =2.035 90
3350 681 155 -.612 90 «229 265 1,298 155 =1.450 265
3351 «666 155 =.691 95 «336 110 1,271 155 =1,740 100
3352 «656 135 -.666 95 «310 115 1,194 135 =1,757 295
3353 «606 10 ~.610 315 «237 275 893 10 -1.834 320
3354 «639 10 ~815 285 «310 27% «923 10 =2.,431 295
3355 «250 175 ~.419 335 «231 330 « 735 175 -1.822 65
3356 «470 280 ~.389 359 «232 330 «798 270 -1.307 330
3501 652 215 =+510 265 «191 2640 1,183 215 -l1.168 260
3502 529 210 ~e530 10 «182 85 1,010 210 ~1.302 275
3%03 « 486 190 =613 85 177 90 1.027 185 -1.342 8%
3504 482 175 ~e 176 90 «169 100 1,041 210 =1.429 90
3%05 «515 160 -.787 95 «183 110 «976 155 -1.504 90
3506 «642 145 =754 95 183 120 1,120 145 =1.571 90
3507 927 215 ~e 144 265 «201 240 1,385 220 -1.713 265
3%08 +876 195 -.852 265 261 250 l.,424 200 ~1.,844 265
3509 897 180 ~.684 9V «252 260 1,399 200 =1.517 265
3510 «894 180 ~.825 90 o246 100 1,366 170 =1.515 95
3511 «870 155 -.849 95 «261 110 1,319 170 =1.610 90
3s1le2 «903 145 -.834 95 .218 120 1.343 145 -1,602 90
3313 «876 220 -.880 265 «239 260 l1.307 215 =2.055 260
3914 «870 195 ~.880 265 e 347 260 1,375 200 =2.,251 270
3615 941 190 -.,880 27u e 377 265 1,406 180 =1.987 275
3816 «895 175 -.798 8% 271 95 1,393 180 -1,805 90
3517 «876 155 ~1,113 9 «374 100 1.309 175 -1.986 90
3518 «904 145 -1.078 100 « 254 100 1,382 145 -2.335 100
3619 «864 225 =.536 310 «234 250 1.336 215 -1.,806 265
3820 «863 190 ~e633 270 «290 265 1.318 215 =1.717 270
3521 «908 190 ~+655 27u 266 260 le4ll 180 =1.711 270
3822 « 847 175 =739 8u «241 85 1.370 175 ~1.526 110
3823 « 750 180 ~.884 85 «291 85 1,341 160 -2.082 245
39824 «499 180 ~1.,254 90 «465 95 1,191 160 -2.913 90
3601 «844 225 =557 310 «216 255 1,345 190 ~1.247 275
3602 «826 215 ~e560 310 «234 255 1,445 190 -1.262 275
3603 .831 190 -e573 310 «253 260 1,640 190 ~1l.461 260
3604 «858 235 ~e9597 31¢ «298 165 1.341 230 =1,396 40
3605 »868 225 =626 319 389 165 1.660 175 =1.169 340
3606 « 855 225 =654 140 «279 170 1,394 190 ~1,404 110
3607 782 230 -.588 31v 0349 170 1,326 235 ~1.,477 110
3608 « 798 220 -e576 310 « 289 175 1l.332 190 =1.371 340
3609 «819 220 -e599 31v «174 185 1,406 200 ~1,062 340

3610 e 157 230 “.583 120 « 267 170 1.321 240 =1.494 110

ch



TABLE 2-19 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER == CHICAGO. ILLINOIS

VAP MAXIMUM WIND MINIMUM WwIND MAXTMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
3611 e 794 230 ~e562 310 « 249 175 1.295 220 -1.187 340
3él2 «810 210 =e571 310 «168 260 1.332 210 -1,060 340
3613 «690 230 ~eb12 340 212 115 l1.181 240 =1.477 340
3614 « 759 230 =616 340 262 255 1.279 210 =1.722 90
3¢1s «789 210 ~e578 340 195 260 1.392 240 -1.286 110
3616 «865 185 ~+856 140 «402 165 1.492 170 -1.842 150
3%01 «H22 110 =1.119% 205 o417 205 1.011 150 =3.458 210
3%02 «592 160 ~.828 55 2175 205 1,177 180 =1.976 55
3%03 +640 130 -e871 55 279 55 l.147 130 =2,048 55
3704 «819 130 =763 229 e 254 210 1,374 155 -1.387 21%
3905 «799 140 -.836 50 «317 205 1,549 180 -~ =1.797 55
3306 788 120 - 179 S 0257 215 1.281 145 =1.606 255
3707 «848 125 =726 219 «179 165 1,376 120 =1,319 210
3708 844 125 -.828 210 o243 185 1,331 110 =1,456 215
3%09 «838 125 = I177 215 « 362 200 1,329 110 -1.687 210
3710 847 125 ~e 764 210 «176 110 1.391 160 =1,465 210
3711 «829 120 =799 210 «237 205 1,312 130 =1.582 215
3912 «831 120 =709 215 «320 200 1.290 120 =1.645 250
3713 <806 120 =,660 21u o176 10 1,463 130 =1.,325 210
3%1s «793 120 =e047 215 «207 180 1,375 130 -1.326 215
3715 «783 12% =655 24> «243 200 1,373 130 -1,887 245
3716 «839 125 =691 215 «201 95 1.373 120 ~1.702 50
317 «851 12% -,0687 245 «236 185 1,352 120 =1l.434 50
3718 831 125 =,662 20 «256 195 1.330 125 =1.895 240
3719 « 799 125 -.686 2v «232 125 1,367 155 ~le4l% 55
3720 « 795 125 -.689 20 «230 185 1,499 165 -1,387 235
3721 «790 125 -s 684 254 «260 195 1.334 115 ~1.897 245
3%22 o761 145 =712 4 «194 S0 1.380 130 =1,496 20
3%23 o742 125 =.756 2v 212 180 l.344 130 =1.745 250
3724 736 125 =736 245 « 249 200 1,318 130 ~1.854 250
3725 «830 125 =635 210 «209 50 1,467 140 =1.342 5
3726 ) «802 125 =775 4l 297 55 1.432 115 =2,401 - 55
3ig2y ° o775 125 - T76 10 «372 210 1,340 115 =3,404 55
3728 « 467 95 -1,017 21v «298 200 leol22 100 =2.327 215
4001 o724 80 -1.333 20 «570 25 l1.324 SS -3.034 25
4002 «673 75 =903 S «401 50 1.459 S5 =2.,619 10
4003 «604 255 - T42 200 «257 205 1,107 255 -1.680 195
4004 «696 240 =893 200 «253 215 l.224 240 -1.938 190
4005 «893 300 -.824 335 «218 320 1,345 290 =1.929 340
4906 925 280 -.836 340 « 299 330 1,359 280 -1.893 190
4007 914 260 =853 205 «311 33% 1.531 275 =2.277 340
4008 916 245 -.864 205 o267 220 1.476 240 ~1.678 200
4009 «890 290 ~«875 335 262 325 1,372 290 ~1.861 335
4010 «909 280 -.852 335 «367 330 1.360 2715 =2.174 340
4011 «902 265 -.858 205 ¢332 210 l.422 265 -2.041 200

4012 +859 245 ~.869 205 o267 220 1.342 250 -1.,866 208
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TABLE 2-20 LARGFST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO» ILLINOIS

Tap MAXTMUM WIND MINIMUM wIND MAXIMUM WIND PEAK wIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM  AZIMUTH
4013 « 869 290 -.886 335 282 325 1,365 280 ~1.830 330
4016 889 280 -.899 335 « 394 330 14449 280 =2.203 200
4815 « 885 260 -e793 205 «373 210 1,439 275 -1.822 205
4016 879 250 -840 205 «215 220 l.454 250 “2.,619 195
4017 »857 290 -.874 335 «280 320 1,323 280 ~1.,824 185
4818 «869 270 -.808 33> «352 330 1.379 270 =1.951 195
4019 «835 245 =.773 205 «257 115 1,330 235 =2.209 190
4020 .830b 290 -.,835 335 0246 50 1.293 275 =2.363 50
4021 «840 265 ~.823 335 «326 330 1,382 255 =2.,075 125
4022 856 20 ~e778 205 o217 120 1,457 255 -1.829 125
4023 .823 285 - 767 335 «235 30 1,275 285 -1.866 15
4924 810 265 -.811 335 «296 325 1.289 260 -2.,098 340
4025 «810 250 ~. 746 205 « 234 340 1,334 2645 -2.126 345
4026 « 786 285 -.812 335 212 315 1.364 285 -2.020 350
4027 .788 265 ~.815 340 «302 325 1,256 285 =l1.927 345
4028 «776 20 - 769 340 +238 340 1.275 250 -1.931 200
4029 s T42 285 -.878 335 o244 320 1.259 285 =2.030 330
4030 719 265 -.856 335 +310 325 1.250 260 =1.949 335
403] « 735 255 -1.,382 210 e840 205 1.360 250 ~3,529 200
4032 812 290 -.889 335 «250 315 1.366 280 =1.,891 335
4933 841 2170 ~e901 335 «328 325 l.461 270 -2.,237 335
4934 «849 255 ~e917 205 « 246 225 l1.487 250 ~2,344 200
4101 « 760 275 ~+.803 335 «256 S0 1.377 285 -2.,602 335
4102 «810 265 -.823 340 «340 325 1e361 275 -2.,030 335
4103 « 776 265 -.,870 205 «319 205 1.380 265 -2,053 200
4104 o762 2%0 -1,133 200 «543 205 1,340 250 -3.185 205
4105 « 736 250 ~e966 180 305 195 1,307 250 =2+343 195
4106 +738 240 -e927 180 .2178 185 1,328 240 -2,065 180
4107 o723 285 ~.785 340 « 256 320 1.298 290 ~2.857 330
4108 « 760 265 -.785 340 325 325 1,295 265 =1.996 340
4109 o177 265 -s 751 350 o277 330 1.277 265 =1.775 350
4110 «790 250 ~e 734 350 o243 340 1.383 265 ~1.750 350
4111 « 753 250 -1.193 185 0466 190 1.398 265 =2.591 190
6l]12 o714 235 -1,864 190 «499 200 1,404 265 -3.877 190
4113 «688 285 -.813 340 «250 320 l.184 2715 -2.152 335
4lle « 143 275 ~.8645 340 «303 328 l1.288 275 ~2.,038 340
4115 e 766 265 -.897 180 .278 199 1.334 270 -1.981 340
4lle «699 260 -1.,079 185 «336 200 l1.327 275 -2.155 190
4117 o741 240 -1.010 19V +298 210 1,400 240 =2.,173 195
4118 o712 240 -.980 185 «256 21% 1.380 260 -2,026 355
4119 «661 285 ~l.043 340 +330 335 1.379 285 =2.562 340
4120 « 703 265 -, 884 350 « 254 335 1.342 265 =1.763 340
4121 «716 265 -.,833 350 «253 200 1,348 270 -1.,780 185
4l2g +694 250 - 794 190 «275 205 1,242 270 =1,626 190
4123 «670 250 ~.798 190 «319 210 1.171 265 ~1.852 195

4124 651 230 =797 190 276 21% 1,243 245 ~1.,937 355

fitr



TABLE 2-21 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGOe ILLINOIS

TapP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
4125 o776 265 ~«956 195 o413 200 1,416 245 =3,2641 200
4126 «793 250 ~.731 345 «269 335 1,379 245 -1.,805 335
4127 <815 ° 250 -.738 180 «308 180 1.427 250 =2.148 180
4128 «792 250 ~.880 180 «316 180 1,440 245 =-2.082 180
4129 «819 230 -2.162 185 «701 195 1,485 230 -3,733 190
4130 811 250 ~.738 180 ¢ 367 190 1,448 250 -3,018 190
4131 816 250 ~.998 180 361 185 1,412 240 -2.084 350
4132 « 197 240 =1,595 185 472 195 1,440 240 =2.851 185
4133 «816 230 =1,677 190 «443 200 1.396 240 =3.467 185
4134 « 799 250 ~.838 180 «296 185 1,347 255 =2.007 350
4135 « 784 250 -1.629 185 0451 195 1.372 245 =3,033 185
4136 «800 230 =1,451 185 <308 195 1.329 235 =3.058 195
4137 «792 250 -1.159 185 « 374 195 1,299 270 -2,088 185
4138 « 767 250 -1.348 185 «367 195 1,371 240 -2.624 185
4139 «781 230 =1.230 185 288 180 1.382 230 =2.198 190
4140 « 769 285 =913 340 261 335 1.274 285 -2.233 335
4141 «739 285 =.904 340 +293 335 1.231 280 =2,139 340
4142 .718 260 -e909 185 «316 195 1.266 260 =1,713 185
4301 «610 310 -.862 355 «312 340 1.175 300 -2.539 340
4202 «576 300 =-1.052 350 «693 340 l.186 290 =3.553 335
4203 +634 290 -1,436 340 «511 330 1.255 290 =3.425 340
4204 «586 280 =1,041 340 294 335 1,201 275 =2.143 335
4205 557 270 -+819 340 251 335 1,205 260 ~1,806 185
4206 «583 260 =774 185 o274 200 1.253 260 -1.,532 185
4207 641 260 =.T762 185 281 205 1.280 260 ~1.574 195
4208 «609 235 ~.736 190 <312 210 1.300 255 =1.541 10
4209 «576 235 =749 190 « 269 215 1.161 255 =1.952 180
4310 «518 300 =1,07T 345 «687 340 1.130 310 -4,389 340
4211 616 295 =951 355 346 345 1.200 290 =2.200 345
4212 «610 280 ~.,6764 S «192 190 1.138 280 =1.500 5
42313 590 280 =.710 180 « 240 340 1.139 2715 -1.,6643 345
4214 «583 280 =759 355 « 252 340 1.139 265 =1.551 180
4215 «615 265 - T44 35% «263 200 1.159 255 =1.541 190
4216 «603 255 =750 190 «293 205 1.258 250 =1.943 190
4317 «559 240 =776 190 «287 210 1.238 250 =1,766 190
4218 «563 230 =746 190 <278 215 1.262 230 -1.675 200
4219 «524 300 ~.878 340 «406 335 1.173 300 =2.606 335
4220 556 285 -.813 345 «355 335 1.283 300 ~1,814 335
4221 «592 285 ~.,838 345 0341 335 1.231 300 -1.918 340
4322 593 285 =-,836 345 «296 340 l.182 285 =1.,739 345
4223 «581 285 - 705 0 «228 195 l.222 285 =1.645 180
4324 «501 285 =714 180 « 256 195 lellé 260 ~1.696 180
4225 472 245 =752 185 256 200 1,017 240 =1.638 185
4326 «528 245 -, 748 185 «290 205 1,092 240 =-1.873 180
4227 «588 240 =729 190 «308 205 1.167 240 =1.919 195

4228 «538 240 =735 190 326 210 1,211 255 =2.291 180
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TABLE 2-22 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER =-- CHICAGOs ILLINOIS

Tap MAXIMUM WIND MINIMUM wIND MAXTIMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH AMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
4229 «510 230 =752 190 312 215 1,104 225 -2.,273 185
4230 329 300 =694 165 « 240 335 «953 310 ~1.870 345
4431 «469 280 ~.686 170 <281 335 1.090 295 ~1.677 350
4232 «479 285 -+709 170 « 252 340 1.098 275 ~1.532 345
4233 «446 285 ~. 747 170 «229 190 1.028 275 ~1.590 185
4334 428 285 ~e735 180 «237 190 1.013 275 ~1,610 185
4235 491 265 -.720 185 «259 205 1,113 250 ~1.667 185
4236 «575 240 -.800 i85 ¢354 205 1,407 245 ~-1,988 185
4237 «584 240 -.773 185 «392 210 1.308 235 -2.000 200
42386 547 230 - 750 185 «317 215 1.241 235 ~2.541 190
4239 «325 280 - 778 12% «2170 125 1,006 275 -2,094 120
4240 41l 275 =740 10 «256 335 1.082 275 -2,175 115
424] 471 280 e 764 v «261 180 1,055 275 ~1.,859 345
4442 o477 285 - 769 16% «259 190 1,050 280 ~1.739 0
4343 +456 285 ~e795 17> 2171 190 1.103 255 -1.,701 185
4344 o462 245 -.838 18V «252 195 1,169 240 ~2,032 180
4345 «504 250 -.831 180 «285 205 1,286 240 -1.968 185
4346 498 250 =797 180 +«383 210 1.329 240 =1.,979 180
4247 «424 245 -.780 180 «335 215 1.205 2640 -1,827 180
4248 268 215 =.761 S «302 120 «988 280 =2.590 120
4249 382 2715 ~o772 S «273 115 lelaB 280 -2.,063 15
4250 «436 280 -.820 10 « 265 180 1.133 285 ~2.046 30
4251 <457 285 -.807 S 0266 180 1.229 285 =1.T4é 350
4252 « 440 280 -.836 170 297 185 1,070 280 ~1.,749 185
4453 «434 235 -.877 180 «268 190 985 255 -2.090 180
4354 «668 235 -.883 180 + 254 190 l1.100 235 -2.059 200
4255 0671 235 -.845 180 «306 210 1,277 250 -2.435 180
4256 409 235 -.821 180 «326 215 l.142 255 ~2.561 195
4357 o247 275 -.780 5 « 325 120 «903 275 -2.772 125
4256 «352 215 ~.812 S +283 115 1.020 275 -2.,722 30
4359 «407 280 -.885 - o267 17% 1.052 275 -2.,038 10
4260 « 424 280 -.B02 S + 296 180 1,088 270 =1,695 30
4261 392 280 ~.802 165 313 185 1,072 285 =1.554 180
4262 401 240 ~o860 180 «279 190 1,049 235 =2,058 180
4263 «433 245 ~e913 180 «273 190 1,234 235 =2,763 180
4264 «465 265 ~e905 180 274 215 1,118 235 =2.242 185
4265 «377 245 -.861 180 « 284 215 l.141 240 =2.305 185
4266 «217 275 =777 S 328 120 «903 265 =3.203 15
4267 0347 27% -.898 S « 290 15 1,208 275 =2.603 15
4468 «389 275 =875 S +283 15 1,211 275 -2.251 15
4369 «374 215 -.687 160 277 175 1.089 275 ~l.614 30
4270 «312 250 -o730 165 «323 180 «856 215 -1.862 165
4271 340 235 -e 944 165 +349 180 +885 225 ~2.264 35
4372 348 240 -.947 175 340 180 «957 255 ~2.509 180
4273 «343 240 -.974 180 .282 180 1.103 255 ~2.,454 180

4374 «299 240 ~s910 180 242 180 1,012 255 -2.087 185
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TaBLE 2-23 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER == CMICAGOs ILLINOIS

Tap MAXTIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK WIND
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
4275 181 275 =.715 S «268 25 852 275 =3.109 25
4a76 « 264 275 =e769 5 «312 20 «955 270 ~2,833 20
4277 «28% 280 =e551 v 276 20 «869 275 =1.,757 20
4278 «276 280 ~+585 130 260 165 «859 285 =1,335 145
4279 «279 250 =706 150 «305 165 «821 285 -1.618 150
4280 «301 250 =e741 160 +«303 175 .888 290 -1.929 35
4281 «315 250 ~e923 165 «365 180 «903 225 =2.164 185
4282 «290 240 =.994 180 297 185 «909 240 -2.,878 180
4483 o275 235 ~e934 180 «270 185 «925 240 ~2,908 160
43284 154 275 ~.640 S «293 355 «908 260 =2.655 355
4285 «208 275 =.615 ) «278 355 «986 265 =2.179 15
4286 222 27s =398 355 «235 150 971 265 -1,883 40
4887 216 280 =545 135 267 150 «858 265 =1,354 40
4288 216 250 =678 135 289 165 «973 320 =1.578 130
4289 «237 250 ~o 124 130 369 165 «865 240 =1.621 135
4390 «230 250 =.843 165 «395 170 851 240 =2.450 165
4291 213 240 -1.069 165 «391 180 «871 260 =3.590 180
4292 200 235 ~.942 165 321 180 +«893 260 =3,.,021 180
4393 «134 275 =.589 U] 253 350 «679 265 -2.152 350
4394 170 280 -.407 5 «205 0 «643 280 =2.,040 25
4295 180 280 =319 2% 213 140 «616 270 =l.344 40
4296 «183 250 -.402 135 0242 140 «990 250 -1.250 25
4297 «179 250 =.587 13% «285 150 o770 145 =1.519 135
4498 181 250 -.102 13% «292 150 «806 265 =1.599 135
4399 o177 250 -.762 130 <382 165 +855 160 -2,089 140
4300 «148 230 -1,024 165 «430 180 «945 145 ~3.294 165
4301 olé2 230 -1,005 165 «368 180 783 225 =2.,874 165
4302 <092 275 =303 350 «180 70 +505 285 =1,677 20
4303 121 275 -+300 350 «200 70 «691 180 =1.767 70
4304 «129 260 =306 50 «160 30 536 255 -1.613 255
4305 125 260 =250 30 «204 140 +«590 125 =947 135
4306 123 255 ~e411 135 252 145 1,092 130 =1.170 145
4307 131 255 =e¢595 130 «271 150 «688 120 =1.532 140
4308 «133 230 -.728 139 «315 155 o647 155 =2.360 125
4309 119 230 =695 145 ¢343 160 673 180 =2.,305 150
4310 «101 230 - 728 170 0344 170 «831 300 =3,200 155
4311 145 135 =267 355 «163 70 «589 140 -1.,893 40
4312 oll12 135 -e267 355 172 40 «610 140 =2.,476 40
4313 «130 260 -.283 S0 «160 40 «589 140 =1.327 45
4314 0142 260 ~.248 45 «168 135 «811 250 =1.,067 30
4315 + 156 265 -.,182 30 « 224 140 0637 160 ~l.161 140
4316 o162 265 =403 130 «267 145 «606 140 =-1.381 130
4317 o124 225 =726 13v «309 145 548 185 =2.127 150
4318 o111 230 -.708 140 «292 145 952 315 ~4,171 115
4319 128 230 -e626 140 «278 200 «685 230 -2.099 145

4320 168 135 =267 v «166 45 «604 140 =1.249 30

I



43

061 1€0°2~ S62 £€82°1 0L1 v0€° n61 otlL°~ S62 L96° 99¢y

061 508° 1~ 082 098° 061 gs2* net 0EL "~ 0R2 162° S9EY
061 290°2- 022 998° 061 L62° 0617 £99°~ oRe 20€° Y96
0 884°2=- 592 0s8° o1 £62° S GLA®- G2€ o€y €964
0 896°2- 617 S08° ot L92° 0 6€08°~ s12 LLte 29g%
081 yy2°2- 0v2 802°1 Gal 622° 081 99g9°- 042 €EE* 196%
061 a02°2- 092 £21°1 S8t £G2° GL1 L18°- 0%2 GRE"® 09g+%
061 9g1°2- 562 800°1 GRT 062° Git 6€26°- 092 18€° 658"
oLt 8SL® 1~ 062 1e0° 1 S8t ote" oLt 89R° -~ 062 6LE"® 8SEY
91 »89° 1~ 662 266° 081 9te" 691 “0R*- 0n2 21€° LS8y
S 029° 1~ 082 %S0°1 081 6R2° 69T 619°- 0R2 109° 9GE Y
02 L66° 1~ 092 6t10°1 02 2. G 618°- 082 66€° SSEY
0% 21E°2- 022 601°1 5 9:12° S v9q° - st2 Tee’ YSEY
S€E L00°€~ 012 156° 021 L1E® S sta°- S22 ve2* £SEY
S¥E 806°2- 012 06%°1 GYE 29€° GGE 198°- sg2 9G9° 256"
0%€ Gg28°2- 042 t62°1 0%€ 29%° GoE 9€T° 1~ 00€ 029° 1S€9
0%€ 6vL°2~ 562 9L2°1 GEE €9€° nGf 066°- S0E 186° 0SEY
s ot9°t- s82 €82°1 0sf ge2° < 9G1°- 082 089° 698y
0vE £GL°2- 562 v6E° 1 09€ 1%6° 0Gf 292° 1~ S62 G29° 896y
SEE 2a2°¢c- 562 862°1 SEE 18¢° nve 9G2° [~ SOE v29° LYEY
SSE 169°1- 062 0s2°1 SoF 612* 0 9vg8°- 062 qL9° 9vEY
0SE L2€°2- 062 €82°1 09€ 69 nGE 922°1- 00€ 099° SoEY
0vE 2129~ 062 g812°1 SEF 209° 0of -TL8 £ 00€ 199° 2959
SSE $99° 1~ 062 £2€°1 GGF L22° S v08°- 062 G69° EYEY
SEE LST1°2- 022 6EY°T SEF S9€° 0 9LL°- SR2 e 29€%
S 2L0°2~ 012 1sE° 1 SEE 0s2° S fLL°- sg2 £69° 19€"
S 088° [~ s82 et 06€E 622° f v08°- S&2 899° 0vE"
SYE 225° %~ S0E 6121 GoF 8€L"® nGE R6G° [~ 01€ £69° 6EEY
0%E 101°€- 00€ 0EE"T GEE 619° GYF 96€°1- SRZ 599° 8EEY
o€l £50°€- 622 569° ov1 GeE* 0wt G59°- G22 v61° LEEY
SEl 100°€E~ 062 9€L" 0v1 02€° net G99°~ 062 no2° 9EEY
091 vE6° 1~ Svl 6€0° 1 0v1 £9€° 0El 9EY° - 062 6€2° SEEY
szt SE0° 1~ 0s2 528° o€ so02° GOt 0L1°- 052 0r2° YEEY
0ol 600° 1~ 562 ro8° 0v1 8G1° 0% 2v1°- 0Re 0nz° EEEY
52 968°~ 082 6921° 0% g821° Ge 981 °- 082 00€* 2E6Y
0S S6E° T~ 082 69L° 0% 691° G 292°- 0Re v92° 1€6Y
S€E 982° 1~ 082 069° 0% sL1° ns 252°- 0r2 noz* 0EE"
52 025° 1~ 0%l 219° Gy Lene 0 162°- 0%l Lt 62€%
szt 022°2~- 622 9€9° Gl 6s2° vt 166°- 622 291° 82EY
s21 v15°2- 0€2 LLv® Gol L1E® avl L01°- 522 £o91° L2EY
oel 290°2- 002 21s° ool 00€"° 0fF T L99°- 092 Go1° 92g6%
0v1 ve1° 1~ 0ST £LL° 0%l gf2e of1 052°- 562 661° S2EY
oct 996° - 562 €L’ GE T 2Lt ne 6S[°- sce RE2® 2y
s2 0LR°~ 552 029° 0% 2€1° 0 602°- sGe s12° €269
0€ §G2° 1~ 592 289° 0 191 ns 262°~ 562 91 2289
0S 986° 1~ 0%l 29s° Gy 6ar" n 912°~ SF 1 FET® 1264
HINWIZY WNWINIW HINWIZY  WOAWIXVW HINWIZYV Shy HINWIZV NY3IW HiNWIZV NV IN dIGNNN
aNIM NV 3d ONIM MV 3d ONIM  WNWIXVW ONIM  WAWINIW ONIM  WAWIXVNW dvi

SIONITII ¢09VIIHD -~ HIMOL SHVIS H0d4 SINIIIII430) IHASSIHd LS3IOHV] 92-2 378vj|



49

0vE €0E 1~ 022 2se°t S92 o81* G1f SiIS°~ =14 q2R° 019y

SoE 601°2~ s22 SSE°T q82 8L2° q2f S19°- Sr2 L6L" 609¢
09€ BEE° - s€e2 82y°1 SL2 122° naf 0€9°~ sf2 09R° 809%
0%€ 1€0° 1= qe2 26€°1 562 SLt° nzs 286°~ sf2 968° L1099
SY€E 160°2- s22 ¥62°1 S91 ¥82° GS1 £1L°~ 622 s0R° 909y
sst 199° 1=~ 092 L6€°1 S91 L82° §G1 106°- S€2 SiR°® S09Y
Sl 122°1- 0s2 0EY*T oLl 2v2"* GET 199°-~ se2 268° Y09%
oLt 229°2~ 6L2 Le1°1 0Lt LEY"® nel R96°~ 022 92L° €09
ozt 866° 1~ s61 0€2°1 0Lt 8Ly® (31 9ET* 1~ sn2 Go0L® 209
S91 910°2~ s81 0S¥°1 S91 6€v° Gt 256°= Sel - 0P8R 1099
S€E L12%2~ S91 120°2 S91 LG%° Q2?2 19€° 1= 0%E 618° 826%
Sy 826° - 02¢ 1ts°t 592 g12° nat 166°- So0€ ovL® 128"
(1T 182°2- 0€EE 9I€° T 0s 992° G9 oTL°- 0€€ /89° 926¢Y
Se 225°2- 02¢ 962°1 S92 662° Gl 219°- 0€E 299° G289y
09 y99° 1= G2¢€ Te€°1 09 961° 08t 129°~- S0E 9TL* ¥26"Y
09 89s° 1~ o1€ ele*1 992 gz22° 09 169°- ST1E G69° €26Y
se 2Ly 1- S92 LIE"T S92 €ve° net 129°- S2f GR9° 226y
-1 gog° 1~ G2€ 282°1 SsS 2Lt aE? 186°~ S2€ oLL® 126y
0Ll 82y 1~ 02€ sg2°1 692 f12° nE? 096°~ GZ2€ aGL"° 026"
oLt €68°1- 02€ 8v2°1 662 se2* (13 166°~ S2¢€ LSL° 6169
09 8%€° 1~ SO€ s8e°1 SeE osrt* 09 99G°= G?€ |LL® -3¢ 1
09 12€° 1~ Stle €2€°1 G692 622° Gal RBG°~ 0T€E 2sL° L16Y
002 209°1~ SlE sg2°1 092 €92° 5:) 886°~ G2€ LEL® 916"
09 Le1° 1~ SIE 10€°1 oS82 CVR & (34 696°= STE 08L* S16Y
s2 692°1- Stle £82°1 692 g22° GE? 216°~ STE 661° Y8
s02 EEY° - SIE 162°1 092 8v2* Ge2 69G°= S2€ 162° €16y
({4 082°1- o1E 9€E°T 0L2 1] & GE? LIS~ 062 €on° 216y
SE2 €8€° 1~ 01€ se2°1 092 292° GE2 186°- of€E oL’ 116y
s61 6L9° 1~ 092 €82°1 S62 862° qe? 26G°= S7€ 18L° 016y
s€e y12°1~- 01E 9€€°1 St Si1° (1 r4 296°~ 062 9€8*° 606y
s61 YEE* 1~ 02 ¥9€°1 092 €q2° (3 7] 109°~- S2¢ 100° 806"
002 Y9L°1~ eS2 LEE° T sS2 92¢"° GE2 1EG° - S2¢ R08° L06Y
0L 22¢€° 1~ 00€ 62¢€°1 (1% 8ve* F 109°- 0€E 629° 906
s2 €Evl°2- <82 1%€°1 s2 2¢e* ne o20°1~- S?€ £28° SOSY
s2 090°2~- 592 66€°1 St ¥09° (3] . 966°- 0€E 200° Y06®
o€ s00°2-~ 0 2€E°1 (3 CT: [ oy RLL® - 0vE 16L° €06%
0€ 99¢° 2~ 0L2 €61°1 ot 9vy° GE slo°1- 04€ owL® 208"
ot 096°2- 092 682°1 ot 689° ny 926°~- 0f€ 6%L° tosy
0v1 196°2~- S62 L01°1 0yl 182° 0ET 199°= S62 0S8° YL69
sel LLL*2- 062 0L16° s21 €2€° agt £E€EL"~ 0£2 691° €LEy
S€E €6L°1- ovt 919° Sy v02° 06T 2L6°- 022 €81° 2LEY
(1 06S° 1~ 0st 919° Sy Late net L19°%= 0ol 66T° 118"
oLt 9€6°2~- 01€ %80°1 SiLt v.2° (721 o101~ ore sva°® 0LEY
08t ¥06°2~ Ss2 G16° 0|t 1 {3 n8Y 9vn° I~ 0%2 L82° 69€Y
091 626°2- 562 ¥56° ot ORE"® oLt "96°= S»2 0L2° 89€Y
s91 169° 1= sG2 226° 08t 1se* GqS1 oGL°~ S¥2 2L2° L9¢"
CHINWIZY WARINIW HINWIZY WARIXYW HINWIZV sSwy HINWIZY NY3IN Hinwlzy NV 3IN 438WNN
aNInm ¥vid ONIM %V3d ONIm WAWI XYW aNIm WNARINIW ONIM WAWI XYW dvy

SIONITNI +09VIIHD == N3IMO1 SYVIS HO4 SINIIDII4303 3IHUNSSIHd 1S39xVI §2-2 3ANdvy



TARLE 2-26 LARGEST PRESSURE COLFFICIENTS FOR SEARS TOWER ~=- CHICAGOs ILLINOIS

Tap MAX IMUM WIND MINIMUM wIND MAX IMUM WIND PEAK wIND PEAK WIND
NUMBER MEAN ALIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH
4611 o 7195 215 ~e564 340 « 283 280 1.359 260 -1.,373 340
48612 . 788 215 =.610 340 «291 r4-H 1.313 220 =2,401 355
4613 «802 230 ~e636 325 « 205 27> 1,340 215 ~2.094 50
4614 o715 220 =+653 335 «256 200 1.267 220 -1.631 345
4615 671 210 ~e620 340 «231 310 l1.202 22u -1.786 345
48616 «848 185 -1,329 265 «534 165 1.512 185 -2.847 160
5901 « 709 315 =567 110 0324 265 1,430 320 =1,447 75
5002 . 768 320 -ea653 65 e 265 55 l.442 315 -3.090 50
5003 <437 170 =.845 120 «291 220 «994 170 -1.624 105
5004 « 296 200 ~.870 240 w416 170 1.094 200 -64,397 170
5905 « 720 215 -.623 340 ¢ 249 260 1,306 225 =1.920 350
5006 676 2¢e% ~¢605 340 « 259 270 1.131 215 ~1.,872 350
5007 o 157 315 ~e 124 245 o 24T 265 1,555 30 -2.802 190
5008 «835 175 =679 1] «228 195 1,611 180 ~1.597 260
5909 o714 22% =e593 340 206 255 1,245 225 -1.,602 33%
5010 229 100 -850 150 «289 190 «835 115 ~1.,626 180
5011 -e339 255 =1,070 140 «288 130 «311 125 -1.699 140
5012 =e299 110 =1,059 220 «291 230 o402 230 -1.829 215
5013 =e282 60 ~eb49 2ly «126 105 113 70 =1.129 190
S0l «162 80 -.898 2% «287 355 e 941 65 =2.127 10
5015 «525 95 ~e927 29 «303 5 1.080 100 ~1.976 20
Sele ~e173 50 ~e915 4v «317 S0 2484 55 -2.,007 45
5017 ~e227 310 -.878 32V « 277 315 «371 310 =1.491 315
5018 «646 65 ~.586 160 «229 60 1,757 55 =1,433 290
5019 «623 20 -e781 7 «283 30 1.278 10 ~2.379 70
5020 « 706 135 ~e611 350 «298 180 1.239 135 -1.391 185
5021 «60¢2 40 ~e613 160 « 264 350 1.332 45 =2.153 155
5022 « 699 20 -.627 L6v . « 240 50 1.636 45 -1.822 170
5823 472 190 -.B49 65 276 60 <988 10 =1.734 70
5024 ¢392 340 =.875 300 «410 10 1,111 335 =3.229 15
5025 « 759 135 =673 esv «263 60 1.645 125 ~1.899 260

5026 « 155 135 ~e748 19 +350 55 1.512 130 -3.172 50

0s
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Table 3. Full-Scale Pressure Tap Locations
Face
Floor North East South West
50 4121
49 1206 :ggé
1207
1208
1209
47 1217
1218
45 1219
41 1222 2221 3222 4221
1225 2224 3225 4224
1228 2227 3228 4227
24 2263
2264
2265
21 2272
2273
2274
18 2275
2277
15 2284
2285
2291
2292
13 2293
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Figure la. Surrounding Building Configurations
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Completed Model

Figure 4.
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TRP NUMBER 1208  WIND AT 285
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=8.00  ©0,.0000 =7.75  0,0000 ~7.50  0,0000 -7.25  0,0000
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0.0000 4.25 0,0000 0,0000 4,715 0,0000

0,0000 5.25 20,0000 0,0000 S,75 0.0000

0,0000 6.25 0,0000 0,0000 6.75 0,0000
PROBABILITY DENSITY POSITIVE PEAKS

10,00 0,0000 -9.75 0,0000 9,50 0,0000 ~9.25 0,0000

-9.00 0,0000 8,75 0,0000 8,50 0,0000 =-8,25 0,0000

8,00 0,0000 “7.75 0,0000 0,0000 =7.25 0,0000

7,00 0.0000 6,75 0,0000 0,0000 6,25 6.0000

6,00 0.0000 =5,75 0.0000 0,0000 -5,25 0,0000

0,0000 -4.75 0.0000 0,0000 4,25 0,0000

0,0000 3,75 0,0000 0,0000 =3,25 0,0000

0,0000 =2,75 06,0000 0,000 -2.25 0,0000

0,0000 1,75 0,0000 0,0000 =1.2% 0.0000

0.,0000 =75 0.0000 0,0000 =25 0,0000

0,0000 25 09,0000 0.0000 .78 0.0000

0,0000 1.25 0,0000 06,0000 1.75 0,0000

0,0000 2.25 0727 #7182 2,75 1.2848

1.2121 3.2% +5091 «1576 3,78 . 0485

0,0000 4,25 0,0000 09,0000 4,75 0,0000

0,0000 5,25 0.0000 0,6000 5,78 0,0000

0,0000 625 0,0000 0,0000 8,75 0.0000

Figure 25b. Probability Distribution of Peak Positive
and Peak Negative Pressures
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TAP NUMBER 1243  WINOD AT 225
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T
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~12. -0, -3, -8. o 1 -2 9. 2. uq. 6. 8.

iTP ~ TPHEAN)/CP RMS

TAP NUMBER 2248 WIND AT 285

PROBABILITY DENSITY REGATIVE PEAKS
0,0000 “9.75 0,0000 ~9.50 90,0000 “9.25 09,0000
.0121 -8,7% 0,0000 =8,50 0,0000 .
0.0000 =T7.7% +0242 =T7:50 «0364
0242 6479 9970 =6.50 «1333
2182 -5,78 «2061 =5,50 «4364
26545 -,75 « 4606 «4,50 4848
+1333 3,78 2212 =3,50 0121
0.0000 =279 02,9000 =250 0.02000
0.0000 1,79 0,8000 =1.50 0,0000
09,0000 =75 0,0000 ~e80 0,0000
0.0000 25 9,0000 50 09,0000
-0,0000 1.2% 0,0000 1,50 0.9000
0.0000 2,25 02,0000 2,90 0,0000
0.0000 3,29 60,0000 3.50 06,0000
0.0000 4,25 86,8000 4,50 0,0000 4,75 0,0000
4.6000 S.28 9,0000 S$.50 09,9080 3.7 08,0008
0.0000 6.25 0,0000 6,50 [ 1] 8,78 04,0000

PROBABILITY DENSITY POSITIVE PEAKS'
0,0000 ° =9,78 0,0000 =9,50 9,23 0.0000
0.0000 -8.7% 0,8000 -8,.90 -8,2% 0.8000
0.0000 =7.78 0,0000 =7.50 7,25 © 09,0000
9.0000 -6.78 42,8000 =-6,30 -5,2% $,0000
0,0000 5,75 0.0000 =5,50 =5,25 80,0000
0,0000 4,79 09,8000 4,50 -4,28 0,0000
0.0000 3,78 0,0000 3,50 3,29 0.0000
0,0000 “2.78 0,0000 2450 2.2 0.0000
0,0000 =1,75 46,0000 =150 ~1.28 09,0000
0,0000 =73 0,9000 -850 ’ =28 0.0000
0,0000 o25 4,0000 «50 0000 o718 80,0000
0,0000 1.2% 0.0000 1.80 0,8000 1,79 0.0000
0,0000 2,23 0608 2,90 0845 _ 2,75 1.3818
1.0182 3.2 3576 3,90 <2061 7% 3,73 | 0048
0242 4,29 09,0000 4,50 .,0000 4,78 -0121
0.0000 5.23 0,.0000 5.50 0.0000 3,78 0.0000
.00 a,0000 $.23 9,0000 6,30 8,0080 8,78 60,8000

.

Figure 25c. Probability Distribution of Peak Positive
and Peak Negative Pressures
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TRP NUMBER UZM  WIND AT 23S
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TAP NUMBER %224  WIND AT 285
PROBABILITY DENSITY WEBATIVE PEAKS
0.0000 -9.75  0.0000 -9.50  0.0000 -9.28  0.0000
0.,0000 -8.75  0.0000 -8.50  0.0000 -8.25  0.,0000
0.0000 =7.75 09,0000 -7.50  0.0000 ~7.28  0.0000
0.0000 -6.75  8.0000 ~6.50  0.0000 -6.25  0,0000
0121 -5.7s +0488 ~5.50 0488 -s.28 <0488
1939 4,78 <3394 -4,80 339 ~.28 L6788
6780 -3.78 9212 -3.80 4242 -3.2% 1939
L0727 ~2.75  0.8000 -2,50  9.0000 -2.25  0,0000
0.0000 ~1.78  0.0000 ~1.50  0.0000 -1.25  0.0000
0.0000 =75 0.8000 S0  0,0000 -.25  0.0000
0.0000 .25 0.0000 .50 0.0000 J15  0.0000
0.0000 1,25 0.9000 1.50  0.0000 1,78 0.0000
0.0000 2.25  0.0000 2.50  0.6000 2.75  0.0000
0.0000 3.25  0.6000 3.50  0.0000 3.75  0,0000
0.0000 4.25  0.0000 4.50  0.0000 4,78 8.0000
0,0000 s.25  0,0000 3,50  0.0000 5.7 0,0000
0.0000 6.25  0,0000 6.50  0.0000 678 0.b000
PROBABILITY DENSITY SOSITIVE PEAKS
“10.00  0.0000 “9.75  0,8000 -9.50  0.0000 -9.25  0.0000
~9.00  0.0000 ~8.75  0,0000 -8.50  0,0000 -8,25  0,0000
0.0000 <175 0.0000 -7.50  0.0000 ~7.25  0.0000
0.0000 =6.75  0.0000 ~6.50  0.0000 -6.25  0.0000
0.0000 -5.78  0.6000 -5.80 90,0000 ~5.25  0,0000
0.0000 “6.75  0.0000 ~4.30  0,0000 -4.25  6.0000
0.0000 «3.75  0,0000 ~3.50  0,0000 -3.25 0,000
0.0000 =2.75  0.6000 -2.80  0.0000 -2,28  0.0000
0.0000 “1.78 ~1.50  0.0000 ~1.25  0,0000
0.0000 -75 -.50  0,0000 -.25  0.0000
0.0000 25 .50 0,0000 23S 0,0000
0,0000 1,28 1.50  .0.0000 1.7 0,0000
0.0000 2.28 2.50 <0364 2,78 <2061
0121 3.25 3.50  1.1182 3.78 5091
L2182 4,25 4,50 <8242 4.75  0.0000
0.0000 $.2%  0.0000 .50 .92l $.75  0.9000
0.0000 6.25  0,0000 6.50  0.0000 6,75 0.0000

Figure 25d. Probability Distribution of Peak Positive
and Peak Negative Pressures
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PROBARILITT DENSITY

TRP NUMBER 2263 WIND AT 3§
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ICP ~ CPMEANI/CP RMS
TAP NUMBER 2263  WIND AT 345

PROBABILITY DENSITY REGATIVE PEAKS
0,0000 “9.75 0,0000 -9,50 0.0000 ~9.25 0,0000
09,0000 ~Be15 0.8000 -850 0.9000 =8.28 0,8000
0,0000 =T.75 d.8000 ~7.50 0.8000 =725 8.0000
0,0000 6,75 «0242 6,50 8,000 8,25 «0364

20262 5,75 9606 -5.50 0048 -5,.25 «2182

2708 4,75 ~4,90 hr27 ~4.25 «6303

«7815 =3.75 =3.50 +3152 -3.28 1891

»0121 =2.75 2,50 0.9000 =2.25 0.,0000
0.0000 ~1.75 =1,50 9,0000 ~1.25 0.0000
0,0000 =75 o350 0.9000 “s28 6,0000
0.0000 .25 «50 0.0000 .78 8.0000
0,0000 1.28 1,50 90,0000 1.7 0.9000
0,0000 2.25 2,50 0,000 2478 0.9000
0.0000 3.28 3.50 0,0000 3,78 0.0000
0.0000 4,25 4,50 u.2000 475 84,0000
0,0000 5425 0 5,50 0.9000 S.75 0,0000
0,0000 6.25 90,0000 6,80 0,0000 6.75 0.0000

PROBABILITY DENSITY POSITIVE PEAKS
9.0000 9,75 0,0000 9,50 0,0000 -9.25 0,0000
0.0000 8,75 0.0000 -8,50 0.9000 ~8.25 60,0000
0,0000 =775 d.9000 =7,50 0.0000 =7.2% 0,0000
0,0000 6,75 9,0000 =650 v.9000 =6.2% 0,0000
0,0000 -$.75 69,8000 -5,50 0,8000 ~5,25 0,0000
0.0000 -4,75 02,0000 4,50 9.0000 ~4.2% 02,0000
0,0000 =3.7% 34,9000 3,50 0,0000 ~3.25 60,0000
0,0000 2,75 i, 9000 2,50 0,0000 -2.25 0,0000
0,0000 1,78 a,0000 =1,50 0,0000 -1.2% 0,0000°
0.0000 75 0,0000 =50 0,0000 ) 0,0000
6.0000 .25 9.9000 *S0 0.9000 .78 0,0000
06,0000 1425 0.9000 1,50 09,0000 1,78 0.0000
0.0000 2.25 0,0000 2,50 0.9000 2,75 0727

«3394 3.25 i.ore8 3.50 1.1758 378 <7394

4364 4025 .0970 4,50 9606 4,75 0,0000
0.0000 8.25 0,9000 5.50 0.0000 S.75 0.0000
0,0000 6.25 0.0000 6,50 0,9000 6.75 a.0000

Probability Distribution of Peak Positive
and Peak Negative Pressures
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TAP NUMBER 2265 HWIND AT WS
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TAP NUMBER 2265 WIND AT 365

PROBABILITY DENSITY REGATIVE PEAKS
0,8000 9,75 09,0000 =9,50 0,0000 +0364
0242 ~8,79 «0364 -8,50 « 0262 «1212
«1091 ~7.78 <0727 «7.90 212 «0970
+1576 ~6.73 +2303 -6.58 2061 «2061
4121 8,79 « 4121 «3,30 4121 *3394
+2545 - 2788 4,90 «1697 1212
«0970 3 20485 =3,50 0,0000 0,0000
0.0000 ~2.75 90,0000 2,90 0.0000 0,0000
0,0000 1,78 @,0000 1,50 0,9000 0.0000
0.0000 =13 0,0000 .50 0,0000 06,0000
0,0000 23 0,0000 «50 0.8000 8. 6000
0,0000 1.28 20,0000 1.90 0,0000 040000
0,0000 2.2% 0,0000 2.50 0.9000 0.0000
0,0000 3,25 09,0000 3,98 0.b000 0.0000
0,0000 4,25 6.0000 4,50 90,0000 0,0000
0,0000 5.29 09,0000 8,50 0,0000 0.0000
0,0000 6029 90,0000 6,50 0,0000 0.8000
PROBABILIYY DENSITY POSITIVE PEAKS
0,0000 9,715 040000 -9,50 0,9000 9,25 0.0000
0.0000 -8,75 (] -8,50 0,0000 040000
0,0000 «7.7% 7,90 0,9000 040000
0.0000 “$.79 =6,30 0,0000 60,0000
0.0000 5,79 -5,50 0.0000 0,0000
0,0000 -a,78 =4,50 0,0000 4,29 0,0000
0,0000 =3,79 =3,50 0.0000 =3.25 0,0000
0.0000 -2.79 2,50 60,0000 =2.28 040000
0,0000 1,75 1,90 0,0000 =1.,28 10,0000
0,0000 =75 =250 0,8000 =25 0,0000
0.0000 29 50 0,0000 .78 0,0000
0,0000 1.28 1.50 0.0000 1.79 20,0000
0.0000 2,29 2,50 1.0303 2,79 1.4303
+8970 3.28 3,%0 21488 3.79 +0364
0,0000 4.29 4,50 0,0000 475 0,0000
90,0000 5,25 5,50 09,0000 5.7% 0,0000
0,0000 6.29 0,0000 6.50 0,0000 6,73 4,0000

Figure 25f. Probability Distribution of Peak Positive
and Peak Negative Pressures
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TRP NUMBER 2292 WIND AT 3MS
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TAP NUMBER E292 WIND AT 345
PROBABILITY DENSITY NEGATIVE PEAKS
=18.00 0.0000 ~9.75 9.8000 =9.50 0.0000 -9.2% 0.0000
=9.00 0,0000 =8.75 09,0000 =8450 09,0000 ~8.25 + 0488
-8,00 0121 =T.7% 0121 =7.50 +0970 =7.25 0727
=7,00 +0364 8,75 <9848 =6.,50 «1333 -6,2% 1939
-$.00 +3636 ~5.75 =5,50 «5458 ~5.25 +44085
=5.80 «5333 4,75 4,50 2424 =4,25 <1697
=4,00 <0727 =3,75 3450 0,9000 =3.2% 0,0000
=-3.00 0.0000 «2.79% =2,50 0,0000 =2,2% 0.0060
-2.00 0.,0000 =1.75 =150 0.9000 =1.2% 0.0000
«1.00 0.0000 =75 =+50 0.0000 ~e25 0,0000
9.00 0,0000 23 «50 0,0000 75 9,0000
1.00 0.0000 1.2% 1.50 0.0000 1.7% 0,0000
2.00 0.0000 2025 2,50 0,0000 2,79 0,0000
3.0 0.,0000 3.25 3,50 09,0000 3.75 0.0000
4,00 0.0000 4,25 4,50 0,0000 4,79 68,0000
$.00 0,0000 S.25 5,50 4,9000 5,79 0.0000
6.00 0.,0000 6,25 0.0000 6,50 0,8000 6,78 0.0000
PROBABILITY DENSITY POSITIVE PEAKS
0,0000 =9.75 =9,50 0.9000 “9.25 0,0000
0.0000 ~8,75 =8,50 %.0000 ~8.2% 0,0000
0,0000 =T.75 =7.50 0,0000 7,25 040000
0.0000 =675 =6.50 90,0000 -6,2% 68,0000
0,0000 =5,75 «5,50 09,0000 =5.25% ¢.0000
0.0000 4,715 =4,50 0,9000 ~4,25" 0,0000
0.0000 =3.75 0,8000 =3,50 0,8000 =325 $.0000
0,0000 =2.79 0,0000 =2.50 0,8000 =2.25 94,0000
0.0000 “1.75 0,0000 =1.50 0.0000 “1.25 0.0000
0.0000 =75 0.9000 =50  0.4000 =25  0,0000
0,0000 25 0.0000 .50 0,8000 .75 0,0000
0.0000 1.25 09,0000 1.50 92,0000 1,75 0.0000
«048S. 2.25 1,4667 2.50 1,8667 2,75 «4970
«1091 3,25 «0121 3.50 0.,0000 3,75 0.0000
0,0000 4,25 9.09000 4,50 9,0000 $,79 0.0000
0.0000 S$.2% 0.9000 5,50 09,0000 $.78 0.0000
0.0000 6.25 © 00,0000 6,50 0.0000 6,78 0,0000

Figure 25g. Probability Distribution of Peak Positive
and Peak Negative Pressures
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TAP NUMBER 3225  WIND AT MS

C, = -.480
Pagan
I‘“ﬁ T . T * T y T LI = L T T T A L . i | T
1.2~ e
L 1
Lo 4
1 T
i ) S B
.
E | ]
ey |
3
L |
2L 4
N ) Sy V"S- ol N e ey Sl | [

Y Tiee- 1) = LT oL R U e o) W T

{CP - CPMESNI/CP RMS

TAP NUMBER 3225 WIND AT 345

PROBABILITY DENSITY BEGATIVE PEAKS
10,00 0,0000 9,79 0,0000 =9,50 0,0000 =9.25 60,0000
=9,00 0,0000 8,75 06,8000 -8,50 0,8000 -8.2% 0.0000
8,00 0.0000 =7,7% 0,0000 =7,50 0,0000 =7.2% 89,0000
=7.00 «0121 “6.75 0,0000 6450 0,0000 6425 0.0000
«6.00 0,0000 -5,75 242 =5,50 «0121 ~5,25 0242
5,00 .1212 4,75 Ji212 4,50 «2182 4,25 +1939
=4,00 «3697 3,79 6182 =3.50 1.0303 ~3.29 «7030
3,00 «3273 -2.79 0262 =2.50 0.9000 -2.2% 0.0000
2,00 60,0000 =1.7% 0,8000 =150 0.,0000 =1.29% 60,0000
“1.00 0.0000 73 0,0000 50 0,0000 =25 0,0000
0.00 0,0000 «23 09,0000 «50 0,6000 «73 86,0000
1,00 0.0000 1.25 0,6000 1.50 940000 175 04,0000
2,60 0,0000 2,28 0,0000 2,50 0,0000 2.7% 0,0000
3,00 0,0000 3.2% 0,8000 3,50 0,0000 3,75 0,0000
4,00 0,0000 4,29 0,0000 4.50 80,0000 4,78 0,0000
5.00 0,0000 5.29 0,0000 5,50 0.0000 5.75 040000
6,00 0,0000 6.25 0,0000 6.50 06,0000 6,75 0,0000
PROBABILITY DENSITY POSITIVE PEAKS

«10,00 0,0000 “9,79 0,0000 040000 =9.29 0,0000
«9,00 0,0000 8,75 0,0000 49,0000 8425 0.0000
-8,00 0,0000 =7.75 0,0000 049000 -7.2% 0,0000
«7.00 0,0000 -6.75 09,0000 0,6000 =6425 0,0000
6,00 0,0000 -5,75 09,0000 0,0000 =5,25 0.0000
=5,00 0.0000 -4.75 0,8000 0,6000 4,25 0.0000
=4,00 040000 =3.75 0,0000 0,9000 =3,25 60,0000
=3.00 0.0000 =2.75 v,0000 040000 2425 60,0000
2,00 0,0000 =1.75 0.0000 0,0000 ~1,2% 0,0000
1,00 0.0000 =73 0.0000 0,0000 =25 0.0000
0.00 0,0000 «29 9,0000 040000 o758 9,0000
1,00 0,0000 1.2% 0,0000 9.0000 1,78 0.0000
2.00 0,0000 2.2% 09,0000 «1091 2,75 Tetl21
3,00 1.139 3.25 « 9576 .a788 3.75 4727
4,00 1697 4.25 0364 «8121 4,75 «0121
5,00 06,0000 5.25 0,0000 0,0000 5,75 0,0000
6,00 0,0000 6.2% 0,0000 0,0000 6,75 60,0000

Figure 25h. Probability Distribution of Peak Positive
and Peak Negative Pressures
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APPENDIX B

Spectra and Correlations
of Pressure Fluctuations
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APPENDIX B - Spectra and Correlations
of Pressure Fluctuations

Wind Tap C C c c
Azmuth No.’ Megn rmg c Pk gax pk gin
0 1248 .052 .101 .426 - .301
2263 = 112 .270 .181 -2.068
2265 - .821 223 -.060 -2.196
4210 - .952 .276 -.382 -2.740
260 2274 - .177 .105 .099 - .958
2284 - .332 .121 .059 - .919
265 1206 - .666 .158 -.214 -1.160
1208 - .787 .244 -.014 -1.900
1218 - .761 .218 -.210 -1.933
1219 - .734 .189 -.171 -1.805
1248 - .683 .223 .207 -1.895
4224 .444 .162 1.061 - .014
285 1206 - .820 .244 -.090 -1.675
1208 - .484 .388 .469 -2,755
1218 -1.277 .424 -.099 -2.908
1219 - .905- .269 .169 -2.275
1248 - .442 .156 .226 -1.495
4224 .501 .151 1.080 .044
340 4201 - .240 « 32 .522 -2.539
, 4210 -1.398 .687 .367 -4.389
345 2263 - .749 .224 .095 -1.943
2265 - .762 .225 -.164 -1.787
2272 - .819 .363 .393 -2.305
2274 - .858 .283 -.019 -2.683
2292 - .729 .378 .132 -2.551
3225 - .480 .113 -.058 - .935
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APPENDIX C - Probability Distributions of
Pressure Fluctuations

See the first page of Appendix B (p. 104) for a listing of taps

and wind directions contained in this Appendix.

x in this Appendix is
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TAP NUMBER ¥248 WIND AT 0

X PROB X PROB X PROB X PROB
-10,00 0,0000 =9,75 0,0000 =9,50 0,0000 =9,25 0.0000
-9000 0.0000 -8.75 0.0000 '8050 0.0000 '8.25 0.0000
-8.00 0,0000 =775 0,0000 =750 0,0000 =7.25 0,0000
=T7.00 0.,0000 =6.75 0,0000 -6.50 0.0000 =6.,25 0.0000
6,00 0,0000 =5,75 0,0000 =5,50 0.0000 =-5,25 0.0000
-5.00 0.0000 -4,T75 0,0000 -64,50 0,0000 =4,25 «0001
-4,00 «0001 =3.75 «0001 =350 «0009 =3.25 +0010
=3,00 .0021 -2,75 «0079 =2+50 «0153 =2.25 «0288
«-2.00 « 0492 =1,75 « 0846 -1,50 «1339 =1,25 e1940
~1.00 « 2527 ~o 15 «3135 =e50 «3536 =25 «3783
0.00 «4081 25 + 3865 «50 «3518 « 75 «2921
1,00 02297 1,25 «1699 1,50 «1227 1,75 «0811
2.00 « 0550 2.25 « 0406 250 « 0245 2,75 «0110
3.00 « 0057 3,25 «0026 3,50 «0012 3.75 «0011
4,00 «0002 4,25 «0003 4,50 0.0000 4,75 0.0000
5.00 0.,0000 5,25 0,0000 5.50 0.0000 5.75 0.0000
6.00 0.0000 6.25 0,0000 6.50 0.0000 6.75 0.0000

TAP NUMBER 2263 WIND AT 000

X PROB X PROB X PROB X PROB
=10.,00 0.0000 9,75 0.,0000 =9,50 0,0000 -9,.25 0,0000
-9,00 0.0000 -8,75 0,0000 -8,50 0.0000 -8.,25 0.0000
-8.00 0.,0000 =T.75 0,0000 ~T7.50 0.,0000 =7.25 0.0000
=7.00 0.0000 =675 0,0000 =6.50 0,0000 =6,25 0,0000
6,00 0,0000 =5,75 0,0000 «5.,50 0.0000 =-5,25 0,0000
=5,00 0.0000 =4,715 «0001 -4,50 «0003 =4,25 «0003
-4,00 «0003 =3,75 «0006 «3.,50 «0019 =3.25 «0051
-3000 00087 '2.75 00178 -2050 00277 -2025 00413
=2.00 « 0577 =1,75 «0883 -1,50 o1174 -1,25 «1557
=1,00 « 2165 =715 «2698 '050 «3133 =-,25 « 3676
0,00 «4193 25 «%4187 «50 « 3887 o 15 + 3386
1.00 « 2635 1.25 «1905 1,50 « 1247 1,75 « 0752
2.00 + 0439 2.25 + 0248 2.50 «0116 2+75 +0065
3.00 «0018 3.25 «0012 3.50 «0005 3,75 0,0000
4,00 0.0000 4,25 0.0000 4,50 0.0000 4,75 0,0000
5,00 0.,0000 5.25 0.,0000 5.50 0.0000 5.75 0,0000

6.00 0.,0000 6.25 0,0000 6.50 0,0000 6.75 0..0000
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TAP NUMBER 2265 WIND AT 000

X PROB X PROB X PROB X PROB
=10.,00 0,0000 =9,75 0,0000 =9,50 0.0000 =9.25 «0001
-9,00 0,0000 -8,75 «0001] -8,50 0.0000 -8,25 «0001
-8,00 »0001 =7.,75 0,0000 «T7,50 0,0000 =7.25 «0002
=T7.00 «0002 6,75 «0003 -6.50 «0001 =6,25 +«0001
-6.,00 «0001 =5.75 «0004 - =5,50 «0004 =5,25 «0005
-5,00 « 00046 =4,75 «0008 =4,50 +0013 4,25 «0008
-4,00 00026 3,75 00039 -3.50 + 0053 =3,25 «0081
-3,00 «0122 =2,75 «0179 =2,50 « 0275 =2.25 00347
=2.00 « 0546 -1075 « 0748 =1.50 01063 ~1.,25 01531
1,00 «1951 =e 715 02450 =50 «3071 =25 e 364]
0.00 «4135 - e85 + 4355 50 e 4291 o 15 « 3678
1.00 «3017 1.25 «1978 1,50 «1243 1,75 «0643
2.00 «0309 2.25 «0115 2,50 «0043 2,715 «0007
3,00 «0003 3,25 0.0000 3.50 0,0000 3.75 0,0000
4,00 0,0000 4,25 0,0000 4,50 0,0000 4,75 00,0000
5.00 0,0000 5,25 0,0000 5.50 0,0000 5.75 0.,0000
6.00 0.,0000 6.25 0,0000 6,50 0,0000 6.75 0.0000

TAP NUMBER 4210 WIND AT 0

X PROB X PROB  § PROB X PROB
-10.00 0.0000 '9.75 0,0000 =-9,50 0.0000 -9025 0.0000
-9,00 0.0000 =8,75 0.,0000 =-8,50 0.0000 -8,25 0,0000
-8,00 0.0000 =7,75 00,0000 =7.50 0,0000 =7.25 00,0000
-7.00 0,0000 =6.75 0,0000 =6.,50 0,0000 =6,25 «0001
-6,00 «0004 =5.75 «0002 =5,50 «0003 =-5,25 «0005
-5.00 «0012 =4,75 «0005 -4,50 «0015 -4,25 «0019
-4,00 «0027 =3,75 «0035 =3.50 « 0065 =3,25 «0105
-3.00 «0131 =2.,75 «0175 -2,50 «0302 =2,25 « 0401
-2,00 « 0547 =1,75 « 0779 -1,50 «1087 '1025 eléll
-1.00 «1866 =75 «2361 =¢50 « 2867 -+25 03473
0.00 « 4187 25 +4566 «50 0 %450 o175 «3921
1,00 «3009 1,25 «2048 1,50 «1125 1.75 « 0601
2.00 « 0259 2,25 «8091 2,50 «0027 2,75 «0015
3.00 0,0000 3,25 0.,0000 3,50 0,0000 3,75 0,0000
4,00 0.0000 4,25 0,0000 4,50 0,0000 4,75 0.,0000
5.00 0,0000 5,25 0,0000 5.50 0,0000 5.75 0,0000

6.00 0.0000 6,25 0,0000 6.50 0,0000 6.75 0.,0000



X

-10,00
-9000
-8000
-7.00
-6000
-5000
-4.00
-3.00
-2.00
'1.00
0.00
1,00
2,00
3.00
4,00
5.00
6.00

X
-10000
'9000

-8.00 W

"7.00
=6,00
-5,00
-‘.00
'3000
"2.00
'1.00
0.00
1,00
2.00
3.00
4,00
5,00
6,00

PROB
0,0000
0,0000
0,0000
0,0000

«0003

«0003

«0019

«0090

+0505

2185

«4151

«2575

« 0500

«0020
0,0000
0.,0000
0,0000

PROB
0.,0000
0,0000
0,0000
0,0000

«0001

0001

«0019

«0091

« 0535

«2149

o4041

«2765

« 0617

«0006
0.0000
0.0000
0,0000
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TAP NUMBER 2274 WIND AT 260

X
°9o75
'8.75
-7.75
-6.75
-5.75
-‘.75
-3.75
-2.75
-1.75

=, 15

«25
1.25
2.25
3.25
4,25
5.25
6.25

PROB
G,0000
0,0000
0,0000
0,0000

«0001

«0005

«0017

«0140

«0833

+2839

«4107

«1915

« 0231

«0005
0,0000
0,0000
0,0000

TAP NUMBER 2284

X
-9.75
=8,75
-7075
"6.75
-5.75
-‘075
-3.75
-2.75
-’1.75

=75

«25
1.25
2.25
3.25
4,25
5.25
6.25

PROB
0.0000
0,0000
0,0000
0.0000
0001
<0004
0019
<0146
+0759
$2677
<4233
1957
0223
0.0000
0,0000
0.,0000
0.,0000

X
-9.50
-8.50
-7.50
6,50
-5050
-‘.50
-3,50
"2.50
'1.50

-¢50

50
1,50
2,50
3.50
4.50
5.50
6,50

PROB
0,0000
0,0000
0,0000
0001
0001
0009
0027
0190
«1209
3409
<3697
. 1305
0105
0004
0.0000
0,0000
0.0000

WIND AT 260

X
-9.50
-8050
-7.50
=6,50
-5.50
'4.50
-3.50
-2.50
"1.50

-.50

50
1.50
2650
3.50
4,50
5.50
6,50

PROB
0,0000
00,0000
0,0000
0,0000

« 0001

«0009

«0037

V264

«1183

¢ 3256

« 3800

01304

«0081
0,0000
00,0000
00,0000
0,0000

X
-9,25
-8,25
=T7.25
-6.25
-5,25
-‘.25
-3.25
=2.,25
"1.25

-.25

o715
1,75
2,715
3.75
4,75
5.75
6,75

PROB
00,0000
0,0000
0,0000

«0002

0003

«0008

» 0047

«0307

«1643

« 3799

3220

« 0806

«0063

«0001
0.,0000
0,0000
0.0000

PROB
0.,0000
0.,0000
0,0000
0,0000

0001

«0012

«0076

e 0415

«1585

3625

«3533

«0770

«0023
0.0000
0,0000
0,0000
0,0000



X

=10,00
'9.00
=-8.00
'7.00
=6.,00
-5000
=4,00
-3.00
-2.00
-1.00
0,00
1,00
2,00
3.00
4,00
5,00
6,00

X

=10,00
-9000
-8,00
=T7.00
=6.00
-5.00
-4.00
-3000
-2500
-1.00
0.00
1,00
2,00
3.00
4,00
5,00
6,00

PROB
0,0000
0,0000
0.0000
0.0000
0.0000
0,0000

«0005

«0060

« 0562

2363

3939

« 2482

« 0549
« 0049
0.,0000
0.0000
0.,0000

PROB
0,0000
0.,0000
0.0000
0.0000
0,0000
0,0000
0,0000

20040

« 0547

2430

3791

2617

« 0498

« 0027
0.0000
0.0000
0.0000

TAP NUMBER 1206

X
=9,75
-8. 75
=775
=6,75
=5,75
-‘.75
-3075
-2.75
‘1075

-o75

«25
1,25
2,25
3,25
4,25
5.25
6.25

TAP NUMBER 1208

X
=9,75
-8,75
-7.75
=675
=5,.75
4,715
-3.75
=2.75
=175

-.75

25
1.25
2.285
3.25
4,25
5.25
6.25

136

PROB
0,0000
0,0000
0.0000
0.0000
0.0000

00001

«0007

«0103

«0837

2937

« 3698

2130

00205
0,0000
0.,0000
0,0000
0,0000

PROB
0.0000
0,0000
0,0000
0.0000
0,0000
0.0000

«0007

«0078

0905

«2888

«4039

«1833

«0281

0010
0.0000
0.0000
0,0000

WIND 265
X PROB

=9,.,50 0.0000
~8,50 0,0000
-7050 0.0000
=6,50 00,0000
=5,50 0,0000
-4,50 «0001
-3050 00011
=1,50 «1278
-050 .359‘
«50 3266
1,50 «1589
2,50 «0061
3.50 0,0000
4,50 0.,0000
5,50 0.,0000
6.50 0,0000

WIND 265
X PROB
=9,50 0,0000
-8,50 0,0000
=T7.,50 0,0000
=6.50 0,0000
=5,50 00,0000
=4,50 0,0000
=3.50 «0012
-2.50 00187
-1050 .1‘08
~¢50 ¢ 3205
50 « 3839
1,50 «1359
2.50 «U14S
3.50 «0003
4,50 0,0000
5,50 0.,0000
6,50 0.,0000

X
«9,25
-8,25
=T7.25
~6.,25
=5.25
-‘025
=3.25
-2,25
-1.25

-.25

o715
1,75
2,75
3,75
4,75
5.75
6,75

X
-9. 25
-8,25
’1.25
~6.25
-5+£5
-4,25
=3,25
=2¢25
-1,25

-.25

« 15
1,75
2,75
3,75

4,75

5,75
6.75

PROB
0,0000
0,0000
0.0000
0,0000
0,0000

«0003

«0032

«0333

1787

«3976

«2917

« 0969

«0061
0.,0000
0,0000
0.,0000
00,0000

PROB
0.,0000
0,0000
0,0000
0.,0000
0.,0000
0,0000

«0029

« 0365

1967

«3391

«3151

«0883

« 0066
0.,0000
0,0000
0.,0000
00,0000



X
10.00
=9,00
-8,00
-7.00
'6000
=5.00
-4000
'3.00
-2000
-1.00

0.00
1,00
2.00
3.00
4,00
5,00
6.00

10,00
-9000
‘8000
-7.,00
-6000
‘5000
-4.00
-3.00
'2000
-1,00
0.00
1.00
2.00
3.00
4,00
5,00
6,00

PROB
0,0000
0.0000
0.0000
0,0000
0.0000
0.0000

.,0001

20032

0582

2483

3792

«2611

0499

«0021
0,0000
0,0000
0,0000

PROB
0.0000
00,0000
0.0000
0,0000
0.,0000
0,0000

«0001

« 0020

« 0632

° 2492

«3718

2632

. 0504

«0027
0,0000
0.0000
0,0000

TAP NUMBER 1218

X
-9.75
=8.,75
-7075
-6075
5,75
=4,75
=3, 75
-2.75
~1.75

=-+75

25
1.25
225
3.25
4425
5.25
6.25

TAP NUMBER 1219

X
'9.75
‘8015
'7.75
‘6.75
-5075
«4475
=3.75
=2.75
=1.75

-s15

25
1.25
2.25
3.25
4.25
525
6.25

PROB
0.,0000
0.0000
0,0000
0.,0000
0.0000
0.0000
0001
<0074
<0909
2933
3707
.2027
<0291
0015
0.0000
0,0000
0.0000

PROB
0.0000
0.0000
0.0000
0.0000
0.,0000
0.,0000
+0002
+0076
0953
<2884
.3800
1983
0295
«0007
0.0000
0.0000
0,0000

137

WIND

X
-9.50
-850
-7.50
"6.50
-5050
-4.50
=3.50
-2.50
=1.50

=50

«50
1,50
2.50
3.50
4,50
5.50
6.50

WIND

-9,.50
-8,50
-7.50
-6050
=5,50
-4.50
=3.50
-2050
=1,50
=50
1.50
2,50
3,50
4,50
5.50
6,50

265

PROB
0,0000
0.0000
0.0000
0.0000
0.0000
0.0000
0005
0171
.16422
<3267
. 3585
1318
0148
0001
0,0000
0.0000
0,0000

265

PROB
0.,0000
00,0000
0,0000
0,0000
0,0000
0,0000

«0005

V177

1384

«3275

«3561

«1387

0129

«0002
0,0000
00,0000
0,0000

X
=-9,25
=-8.,25
-T7.25
=6.25
=5.25
=4,25
=-3.,25
-2.25
-1.25

-.25

o 15
1,75
2,75
3.75
4,75
5.75
6,75

=9,25
=-8,.,25
_7.25
-6025
=5.25
-‘.25
-3025
-2.25
=1,25
=-+25
75
1,75
2,715
3.75
4,75
5.75
6,75

PROB
0.0000
0.,0000
0.0000
0,0000
0,0000
0,0000

«0007

« 0349

«2004

«3513

23264

« 0897

«0071
0.0000
0.0000
0.0000
0.0000

PROB
0.0000
0.0000
0.0000
0,0000
0.0000
0,0000

«0011

00311

«2029

«3540

«3223

« 0875

«0065
0.,0000
0.,0000
0.0000
0,0000



X
10,00
-9000
-8000
-7.00
'6.00
=-5,00
-4000
‘3.00
'2000
'1000
0,00
1,00
2.00
3.00
4,00
5.00
6.00

10,00
-9000
-8,00
-7.00
‘6.00
‘5000
-‘.00
-3.00
‘2000
-1.00
0.00
1.00
2.00
3.00
4,00
5.00
6.00

PROB
0,0000
0,0000
0,0000
0.0000
0.0000
0.0000

0004

0058

« 0559

«2379

«3993

«2502

« 0490

0038

«0001
0.,0000
0.0000

PROB
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.,0000

«0039

« 0529

«2535

3777

« 2605

« 0537

«0023

«0001
0.0000
0.0000

TAP NUMBER %248

) §
‘9.75
-8075
-7.75
=6.75
«5.,75
-‘075
-3.75
-2.75
‘1.75

-.75

«25
1.25
2,25
3.25
4,25
5.25
6,25

PROB
0,0000
0,0000
0,0000
09,0000
0,0000
0,0000
0011
0119
<0849
2863
.3893
.1883
0271
+0017
0001
0,0000
0.0000

138

TAP NUMBER 4224

) §
-9.75
-8.75
-7.75
-6.75
-5.75
-‘.75
-3075
-2.75
-1.75

-.75

25
1.25
2+25
3.25
4,25
5.25
6.25

PROB
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000
0.0000
.0078
<0941
<3099
«3679
<2005
0277
<0014
0.0000
0,0000
0.,0000

WIND AT 265

-9.50
-8,50
-7.50
-6.50
“5.50
-4.50
-3.50
-2.50
'1050
-.50
50
1.50
250
3.50
4,50
5,50
6.50

WIND

-9.50
-8.50
-7.50
-6.50
-5.50
-‘.50
-3050
-2.50
-1.50
=50
50
1.50
2450
3.50
4,50
5.50
650

PROB
040000
0.,0000
0,0000
0.0000
0.,0000
+0002
0025
0205
.1249
<3445
3688
.1207
0161
0005
0,0000
0,0000
0.0000

265

PROB
0,0000
0,0000
0,0000
00,0000
0,0000
0,0000

0004

« 0153

«1451

03247

«3519

o 1427

«0135

« 0004
0,0000
0,0000
0,0000

X
‘9025
‘8.25
=7.25
=6,25
=5,25
-4,25
=3.25
-2.25
-1.25

-+25

«15
1.75
2,75
3.75
4,75
5,75
6,75

-9,25
-8,25
=7 25
=-6,25
-5.25
-4,25
-3.25
-2.25
=1,25
-+25
o715
1,75
2,75
3.75
4,75
5.75
6.75

PROB
0,0000
0,0000
0,0000
0,0000
0.,0000

«0004

« 0034

«0339

« 1699

«3813

¢ 3265

+ 0845

«0079

«0005
0,0000
0.0000
0.0000

PROB
0,0000
0,0000
0,0000
0,0000
0,0000
00,0000

«0009

0321

2041

« 3429

+3183

« 0891

« 0046

«0003
0.,0000
0,0000
0,0000



X

-10000
«-9,00
-8,00
-7.00
=6.00
-5.00
-0.00
-3.00
«2.00
-l.OO
0.00
1,00
2.00
3,00
4,00
5.00
6.00

=10,00
-9000
'8.00
'7.00
6,00
-5000
'4.00
'3000
-ZQOO
-1.00
0,00

Foo
00

3.00
4.00

PROB
0,0000
0,0000
0.0000
0.0000
0.0000
0,0000

«0001

« 0065

«0559

« 2177

3966

2614

« 0495

«0029

20001
0.0000
0,0000

PROB
0,0000
0.,0000
0.0000
0.0000

«0001

«0011

« 0059

«0195

« 0492

«1623

«4313

«3251

108

«0001
0.,0000

139

TAP NUMBER 1206

X
-9.75
-8075
=-7.75
=6.,75
=5.75
=4.75
=575
-2.75
=1,75

~s715

25
1.25
2.25
3.25
5.25
6,25

PROB
0,0000
0.0000
0.0000
0,0000
0.0000
0.0000
0003
0123
0957
.2889
«3945
.1863
«0284
<0014
0,0000
0,0000
0,0000

TAP NUMBER 1208

X
9,75
-8. 75
-7.75
6475
-5.75
'4.75
3,75
=2.75
‘1075

-.75

+25
1425
2.85
3.25
4,25

PROB
0.0000
0.0000
0.0000
0.0000
<0003
0013
0092
.0225
+0655
.2125
<4965
.1928
0035
0.0000
0.,0000

WIND

-9.50
-8.50
-7.,50
-6.,50
=-5,.,50
=4,%0
-3.50
=2.50
‘1050
-e50
¢S50
1,50
2.50
3.50
4,50
5¢50
6.50

WIND

X
-9.50
-8,50
-7.50
'6.50
‘5.50
-4.50
‘3.50
-2.,50
-1050

".50

«50
1.50
2.50
3.50
4,50

285

PROB
0,V000
00,0000
0.0000
0.V000
0,0000

«0001

«U014

«0199

e1301

03417

+ 3683

« 1352

V132

+0005
0,0000
0.0000
0.,0000

285

PROB
0,0000
0,0000
0,0000
0001
<0007
0033
0101
0269
<0867
2757
5053
4915
<0815
0.0000
0.0000

X
=-9.25
=-8.,¢25
-T.25
-6.,25
=5,25
4,25
=3.25
=2.,25
=1.25

= e

« 15
1,75
2,75
3.75
4,75
5.75
6,75

=9,25
~8,25
-7.25
=6.,25
-5.25
-4.,25
'3.25
=2.25
=1.25
=-e25
o715
175
2075
3.75
4,75

PROB
0,0000
0,0000
0,0000
0.0000
0.0000

«0001

« 0034

« 0367

«1729

«3754

3163

«0804

«0075

«0003
0,0000
0.0000
0,0000

PROB
0,0000
0,0000
0,0000

«0002

0009

« 0046

«0137

« 0346

«1169

«3476

«4381

0319

e 0004
0.0000
0.0000



X

'10.00
‘9.00
-8.00
=7.00
-6000
=-5.00
-4,00
‘3000
‘2000
-1.00
0,00
1.00
2.00
3.00
4,00
S5.00
6.00

10,00
-9,00
"8.00
'7000
-6000
"5.00
-6000
‘3.00
-2.00
-1,00
0.00
1.00
2.00
3.00
4,00
S.00
6.00

PROB
0,0000
0.0000
0,0000
0.0000
0.0000
0,0000

«0001

»0049

« 0598

+2478

« 3654

02662

«0410

«0008
0,0000
0.0000
0,0000

PROB
0,0000
0,0000
0.0000
0,0000
0.0000
0,0000
0,0000

0062

«0563

«2384

«3735

2607

« 0445

«0024
0,0000
0,0000
06,0000

140

TAP NUMBER 1218 WIND AT 28S

TAP NUMBER 219

X
-9.75
=8,75
=7.75%
-6.75
-5.75
-3.75
=2,75
‘1015

-.75

25
1.25
2,25
3.25
4,25
5.25
6,25

PROB
0,0000
0.0000
0.0000
0,0000
0,0000
0.,0000

0003

0109

0911

.2889

.3826

2186

<0251

0002
0.,0000
0.0000
0,0000

PROB
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000
+0013
0105
0923
«2879
<3739
.2073
0223
0005
0.0000
0.0000
0.0000

X
-9.50
*8.50
-7.50
-6.50
~5.50
~4,50
-3.50
-2050
'1.50

=50

¢S50
1,50
2.50
3,50
4,50
S.50
6.50

PROB
0,0000
0.0000
0.0000
0.0000
0.0000
0.0000

«0012

0221

1389

3819

3629

«1511

.0082
00,0000
0.0000
0.,0000
0.0000

WIND AT 285

X
-9.50
-8,50
-7.50
-6,50
‘5.50
“.SO
‘3.50
"2.50
-1450

'.50

50
1050
2,50
3.50
4,50
5.50
6.50

PROB
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000
0017
0184
1367
3340
«3728
.1489
0099
0.0000
0.0000
0.0000
0.0000

X
-9.25
=8,25
=T7.25
=6,2%
=5+29
-‘.25
-3.25
-2.25
-1.25

-.25

o715
1,75
2,75
3.75
4,75
S«75
6,75

=9.,25
-8.25
-7.25
~6,25
=-5,25
-4.25
-3.25
=2,25
'1025
’.25
« IS
1,79
2,75
3.75
4,75
S5.1%
6.75

PROB
0,0000
0.,0000
0.0000
0.0000
0.0000
0.0000

0024

<0365

<1795
<3493

3291

<0907

<0027
0.0000
0.0000
0.0000
0.0000

PROB
0.0000
0.,0000
0,0000
0,0000
0,0000
0,0000

«0029

«0370

1807

«3534

+» 3328

0878

+0048
0,0000
0,0000
0,0000
0,000r



141

TAP NUMBER ¥248 WIND AT 285

X PROB X PROB X PROB X PROB
-10,00 0.0000 =9,75 0.,0000 =9.50 0.0000 -9,.,25 0.0000
-9.00 0.0000 =8,75 0,0000 =-8,50 0.,0000 -8,25 0,0000
‘8000 0.0000 ‘7.75 .0001 -7050 000000 -7025 .0001
-7.00 «0001 -6.75 0.0000 =6,50 00,0000 =6.25 0,0000
-6.00 20001 -5.75 0.,0000 -5,50 «0001 =5 25 « 0004
~%5.00 «0003 -4,75 0011 -4,50 «0013 -4,25 «0017
“4.00 00023 ‘3.75 10031 ‘3.50 000‘2 '3.25 00070
-3.00 » 0097 ~2.75 20174 =2.50 0239 SASES 0347
<2,00 00512 ~1.75 «0725 ~1.50 w1071 =25 1517
~1.00 2055 -, 75 12661 ~.50 e331le e 2384}
.00 24387 25 04339 »50 23901 «75 +3415
1,00 12662 T2 »1780 1.50 + 1254 1.75 0706
2-00 00377 ands iOIHO Rnsn '0093 a|75 .0048
3.00 0037 3,25 » 0027 3,50 Hola 3.75 » 0005
4,00 »0001 4,25 20001 4,510 » 0001 4,715 0,0000
5,00 00,0000 5.2% 0.0000 %490 0,000 9,75 0,0000
6,00 0,0000 6+29 0,0000 6490 0,0000 6,75 0,0000

TAP NUMBER %224 WIND AT 285

X PROB X PROB X PROB X PROB
=10,00 0.,0000 =-9,75 0,0000 =9,50 0.,0000 -9,25 00000
=9,00 0.0000 =8,75 0,0000 =-8,50 0,0000 -8,25 0.,0000
-8,00 0.,0000 =T7.75 0,0000 =T7.50 0.,0000 -7.25 0.0000
-7000 0.0000 -6.75 0.0000 '6.50 0.0000 -6.25 0.0000
-6.00 0.0000 =5.75 0.0000 =-5+50 0,0000 =5.25 0.,0000
-5,00 0.0000 -4,75 0.0000 -4,50 0,0000 -4,25 0.0000
-4,00 0,0000 =3.75 0,0000 =3.,50 «0001 =3.25 «0009
-3000 00019 -2075 00053 -2.50 .0129 -2.25 00276
-2000 00476 -1075 .0935 -1.50 .1503 -1025 019‘0
-1,00 « 2486 -s 7S «3169 ~¢50 ¢ 3632 =25 «3784
0,00 « 3875 «25 «3705 «50 3296 « 75 « 2856
1,00 «2308 1.25 «1936 1,50 « 1459 1.7 «0920
2,00 « 0543 2.25 «0332 2,50 «0181 2.75 «0077
3+.00 « 0052 3.25 «0025 3,50 +0019 3.75 «0005
4,00 0.0000 4,25 0.0000 4,50 0,0000 4,75 0,0000
5,00 0,0000 5.25 0,0000 5.50 0,0000 5.75 0,0000

6.00 0,0000 6.25 0.,0000 6.50 0,0000 6,75 0.,0000



X

=10.00
‘9000
-8.00
'1000
'6000
“5.00
-4.00
-3.00
'2000
-1.00
0.00
1.00
2,00
3.00
4,00
5.00
6,00

-10000
‘9000
-8,00
-T7.00
-6-00
-5.00
-&.00
-3.00
=2.00
-1.00

0,00
1,00
2,00
3.00
4,00
5,00
6.00

PROB
0.0000
0,0000
0.0000
0.,0000
0.0000
0,0000
0,0000

« 0024

« 0545

2609

«3633

+ 2462

« 0551

«0019
0.0000
0.0000
0.0000

PROR
0,0000
0.,0000
0,0000
0.0000
0.0000
0,0000
0,0000

00023

+ 0506

« 2627

« 3658

2616

« 0550

«0016
0,0000
0,0000
0.0000

142

TAP NUMBER 4201 WIND AT 340

X
-9.15
‘8.15
-1.75
’6.15
-5.15
-‘.75
-3.75
-2.15
'1075

‘.15

25
1.25
2.25
3.25
4.25
5.25
6.25

TAP NUMBER #210

PROB
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000
.0065
0978
.3098
3697
.2135
0280
0006
0,0000
0.0000
0,0000

PROB
0,0000
0,0000
0.,0000
0,0000
0,0000
0,0000

«0001

0060

«0941

3127

¢ 3437

«2072

0295

«9003
0,0000
0,0000
0,0000

X
‘9.50
-8..50
-T7.50
=650
-5.50
-‘.50
-3.50
"2.50
-1.,50

-.50

50
1,50
2¢50
3.50
‘.50
5.50
6.50

PROB
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000

«0003

«0137

«16423

03426

3483

«1475

«V143

«0001
0,0000
00,0000
0,0000

WIND AT 340

) §
-9,50
-8,50
-1.50
-6050
=5,50
-Q.SO
-3.50
-2.50
-l .50

-.50

«50
1,50
250
3.50
4,50
5,50
6.50

PROB
0.0000
0,0000
0.0000
0.0000
0,0000
0,0000

20003

0123

«+1413

« 3505

03273

«1533

V0134

0001
0,0000
0,0000
0,0000

X
-9.25
-8,25
«7.25
-6.25
‘5.25
~4,25
=3,25
-2.25
-1 .25

-.25

o715
1,75
2,75
3.75
4,75
5.75
6,75

-9.25
-8,25
-7.25
=6,25
-5.25
-‘.25
=-3,25
=2+25
-l .25
-.25
o 15
1,75
2.75
3,75
4,75
5,75
6.75

PROB
0,0000
0,0000
0,0000
0,0000
0.0000
0,0000

20009

«0315

1979

«3539

2928

«0993

«0043
0.,0000
0.0000
0.0000
0,0000

PROB
0,0000
0.0000
0,0000
0.0000
0.,0000
0,0000

.0008

«0287

2121

3665

«2909

«1045

20047
0.,0000
0,0000
0.0000
0.0000



X

-10,00
-9.00
"8.00
-7.00
-6.00
-5.00
-‘.00
=-3,00
-2.,00
-1000
0.00
1,00
2.00
3,00
4,00
5.00
6,00

«10,00
-9000
-8,00
=7.,00
-6000
-5.00
-6.00
'3000
'2.00
-1.00

0.00
1,00
2.00
3,00
4,00
5.00
6.00

PROB
0.,0000
0,0000
0,0000
0.0000
0,0000

«0001

«0004

«0080

0531

«2259

4024

« 2495

0474

«0046

«0003
0,0000
0,0000

PROB
0.0000
0,0000
0,0000
0.0000

«0001

«0009

«0038

«0131

«0516

«1938

«4121

«2925

« 0286

20008

«0001
0.,0000
0.0000

143

TAP NUMBER 2263 WIND AT 345

X
=9,75
=-8,75
=T7.75
=675
5,75
"075
‘3.75
~2.75
=1.75

-075

«25
1.25
2.25
3.25
4,25
5.25
6.25

PROB
0,0000
0,0000
0.0000
0,0000
0,0000
0,0000
<0009
+0131
.0833
.2778
<4259
.1738
.0263
.0029
0,0000
0,0000
0,0000

-9.50
-8.50
"7.50
~6.50
=5.50
-4,50
«3,50
=250
'1.50
-+50
«90
1.50
2,50
3.50
4,50
5.50
6,50

PROB
0,0000
0.0000
0.0000
0,0000
0,0000

<0001

0023

0257

«1163

« 3245

03959

1151

<0154

0017

«0001
0,0000
0,0000

TAP NUMBER 2265 WIND AT 345

X
-9.75
-8.75
-7075
-6.75
=5.75
-4.75
3,75
=2,75
=1.75

-.75

«25
1,25
2.25
3,25
5.25
6.25

PROB
0,0000
0,0000
0,0000
0.0000
0001
0011
0048
0161
.0688
2503
<4380
2025
0113
0003
0.,0000
0,0000
0,0000

X
-9.50
-8050
"7.50
"6.50
=5,50
-‘.50
-3.50
-2.50
-1.50

-.50

«50
1,50
2.50
3.50
4,50
5450
6.50

PROB
0.,0000
0.0000
0.,0000

«0001

«0004

.0018

«0061

« 0270

«1045

«3101

« 2264

«1219

0049

<0002
0,0000
0,0000
0,0000

X
=-9,25
-8025
=T.25
=6.25
=5,.25
-‘025
=3,25
=2.25

"‘25

o715
1,75
2.75
3.75
4,75
5.75
6.75

-9-25
"8.25
"7.25
-6025
=5.25
"‘025
=3.25
=2.25
'l .25
".25
1.75
2.75
3.75
4,75
5.75
6,75

PROB
0,0000
0.0000
00,0000
0.0000
0.,0000

«0003

« 0042

«0373

«1739

3766

«3305

«0761

«0076

+0009
0,0000
00,0000
0.0000

PROB
0,0000
0,0000

«0001

«0004

«0007

.0022

00071

« 0369

«16463

«3759

3723

« 0625

«0015
0,0000
0,0000
0,0000
0.,0000



X

-10000
-9000
-8000
‘7.00
-6000
=5.,00
-6.00
=-3,00
‘2.00
-1.00
0,00
1,00
2,00
3,00
4,00
5.00
6,00

X

-10.,00
-9,00
-8000
-7.00
-6,00
-5,00
-4.00
-3000
=-2.00
-1000
0.00
1,00
2.00
3,00
4.00
5.00
6,00

PROB
0,0000
0.0000
0.0000
0.0000
0,0000

«0001

+0005

« 0065
« 0554
«2406
4087
2289
«0508
«0040
«0003
0,0000
00,0000

PROB
0.0000
0,0000
0.0000
0,0000

«0005

«0031

0122

«0523

«1997

«4105

«2859

«0356

«0002
0,0000
0.0000
0.0000

TAP NUMBER 2272

X
-9.75
-807-5
-7.75
6,75
-5.75
-‘.75
~3.75
=2.,75
1,75

-.75

25
1.25
2.25
3.25
4,25
5.25
6.25

144

PROB
0,0000
0,0000
0,0000
0,0000
0,0000
0,0000

«0005

.0089

«0791

«3078

«3870

1670

«0355

«0027

«0002
0,0000
0,0000

WIND AT 345
X PROB
=9,50 00,0000
-8050 0.0000
‘7.50 000000
-6,50 00,0000
=5,50 «0001
-4,50 +0001
=3.50 JU017
~2.50 e 0165
-1,50 «1230
-.50 .3690
«50 03469
1,50 «1293
2.50 + 0204
3,50 «VU013
4,50 0,0000
5.50 0,0000
6.50 0,0000

TAP NUMBER 2274 WIND AT 345

-9075
-8,75
-7075
=675
‘5475
=4.,75
53.75
-2.75
=175
-+ 75

25
1,25
2.25
3.25
4,25
5.25
6.25

PROB
0,0000
0.0000
0.,0000
0.0000
<0001
<0010
0045
0184
0727
<2609
<4352
+2053
«0157
0001
0,0000
0,0000
0,0000

X
~-9,50
-8,50
~T7.50
-6,50
~5,50
-4,50
=3,50
=2,50
'loso

".50

«50
1,50
2+50
3.50
4,50
S,50
6,50

PROB
0,0000
00,0000
0,0000
0,0000

0001

«0012

«0059

U252

«1053

«3165

« 4163

«1221

V044
0,0000
0,0000
00,0000
00,0000

X
-9.25

’8025

=-7.25
=6,25
=5.25
=4,25
=-3.25
=2.25
-+25
o715
1,75
2.75
3.75
4,75
5.75
6.75

X
-9.25
'8025
=7.25
-6.25
-5,25
=4.,25
=3,25
-2.25
=1.,25

~¢25

«15
1,75
2475
3.75
4,75
5,75
6,75

PROB
0,0000
0.0000
0,0000
0,0000
0,0000
0,0000

« 0025

«0269

01746

+4097

« 2894

«0915

+0122

«0006
0,0000
0,0000
0,0000

PROB
0,0000
0,0000
0.0000
0,0000

+«0005

00015

«0088

« 0359

«1448

«3789

e+ 3442

« 0731

«0015
0.0000
0,0000
0,0000
0,0000



X

"'10.00
-9,00
-8.00
-7000
-6.00
-5,00
-4,00
=-3,00
-2.,00
"1.00
0.00
1.00
2.00
3.00
4,00
5.00
6.00

-10.,00
-9,006
'8.00
-?.00
=-6.00
"5.00
-4000
"3.00
-2-00
-1000

0.00
1.00
2,00
3.00
4,00
5.00
6.00

PROB
0.0000
0,0000
0.0000
0.,0000
0.0000

.0001

.0023

«0154

0578

«1850

«3911

3223

.0173
0,0000
0.0000
0.0000
0.0000

PROB
0.0000
0.0000
0.0000
0.0000

.0006
0.0000
0,0000

+0016

« 0650

« 2407

3716

« 2660

. 0523

.0021
0.0000
0.0000
0.0000

TAP NUMBER 2292

X
-9-75
-8.75
-7.75
=-6.75
=5.75
-4,75
=3: 715
=-2.75
-1.75

=, 75

«25
1.25
2.25
3.25
4.25
5.25
6.25

PROB
0.,0000
0,0000
0.,0000
0,0000
00,0000

«0009

« 0037

20219

.0809

« 2416

4205

«2360

«0043
0,0000
0,0000
0.,0000
0,0000

145

WIND AT 345

X
-9,50
-8,50
=T.50
-6.50
-5,50
-4,50
=3.50
-2050
=-1.,50

-¢50

«90
1.50
2.50
3.50
4,50
5.50
6.50

PROB
0.,0000
0,0000
0.,0000
0.,0000

«0001

0012

0065

« 0260

«1129

2912

« 4379

« 1277

.0009
0,0000
0,0000
0.,0000
0.0000

TAP NUMBER 3225 WIND AT 345

X
=-9,75
"8.?5
=7.75
—6.75
=5.75
=-4,75
-3,.75
-2075
"'1.?5

-, 715

25
1.25
2.25
3.25
4,25
5,25
6.25

PROB
0.0000
0,0000
0,0000
0,0000

.0005
0,0000
0,0000

« 0045

«1037

2771

«4059

«2031

0221

+0006
00,0000
0,0000
00,0000

X
=9,50
=8,50
=7.50
=6,50
-5.,50
-4,50
=3.50
=-2,50
=1.50

-+50

«50
1.50
2.50
3.50
4,50
5.50
6.50

PROB
0.,0000
0.,0000
0,0000
0,0000

«0005
0.,0000

0001

0129

«154]

«3081

«3517

«1436

«0105

«0001
0.0000
0.,0000
0,0000

BN

X
-9,25
-8,25
=7.25
-6425
-5,25
-4,25
=3.25
-2.25
-1.25

-.25

o715
1.75
2.75
3.75
4,75
575
6,75

=-9.25
-8,25
=T.25
-6.25
=5,.25
-4,25
-3.25
-2.25
-1.,25
-e25
o715
1.75
2.?5
3.75
4,75
5.75
6.75

PROB
0.0000
0,0000
0,0000
0,0000
«0001
«0012
.0113
<0430
e 1449
«3398
<4019
«0526
0.0000
0.0000
0.0000
0.0000
0.0000

PROB
0.,0000
0,0000
0.0000

«0005
0,0000
0.,0000

«0004

.0318

«1924

« 3561

«3258

« 0897

«0042

«0001
0,0000
0.0000
0,0000

qﬁﬂ!ﬂ?mh



	CER_Peterka_Cermak_114_0001
	CER_Peterka_Cermak_114_0002
	CER_Peterka_Cermak_114_0003
	CER_Peterka_Cermak_114_0004
	CER_Peterka_Cermak_114_0005
	CER_Peterka_Cermak_114_0006
	CER_Peterka_Cermak_114_0007
	CER_Peterka_Cermak_114_0008
	CER_Peterka_Cermak_114_0009
	CER_Peterka_Cermak_114_0010
	CER_Peterka_Cermak_114_0011
	CER_Peterka_Cermak_114_0012
	CER_Peterka_Cermak_114_0013
	CER_Peterka_Cermak_114_0014
	CER_Peterka_Cermak_114_0015
	CER_Peterka_Cermak_114_0016
	CER_Peterka_Cermak_114_0017
	CER_Peterka_Cermak_114_0018
	CER_Peterka_Cermak_114_0019
	CER_Peterka_Cermak_114_0020
	CER_Peterka_Cermak_114_0021
	CER_Peterka_Cermak_114_0022
	CER_Peterka_Cermak_114_0023
	CER_Peterka_Cermak_114_0024
	CER_Peterka_Cermak_114_0025
	CER_Peterka_Cermak_114_0026
	CER_Peterka_Cermak_114_0027
	CER_Peterka_Cermak_114_0028
	CER_Peterka_Cermak_114_0029
	CER_Peterka_Cermak_114_0030
	CER_Peterka_Cermak_114_0031
	CER_Peterka_Cermak_114_0032
	CER_Peterka_Cermak_114_0033
	CER_Peterka_Cermak_114_0034
	CER_Peterka_Cermak_114_0035
	CER_Peterka_Cermak_114_0036
	CER_Peterka_Cermak_114_0037
	CER_Peterka_Cermak_114_0038
	CER_Peterka_Cermak_114_0039
	CER_Peterka_Cermak_114_0040
	CER_Peterka_Cermak_114_0041
	CER_Peterka_Cermak_114_0042
	CER_Peterka_Cermak_114_0043
	CER_Peterka_Cermak_114_0044
	CER_Peterka_Cermak_114_0045
	CER_Peterka_Cermak_114_0046
	CER_Peterka_Cermak_114_0047
	CER_Peterka_Cermak_114_0048
	CER_Peterka_Cermak_114_0049
	CER_Peterka_Cermak_114_0050
	CER_Peterka_Cermak_114_0051
	CER_Peterka_Cermak_114_0052
	CER_Peterka_Cermak_114_0053
	CER_Peterka_Cermak_114_0054
	CER_Peterka_Cermak_114_0055
	CER_Peterka_Cermak_114_0056
	CER_Peterka_Cermak_114_0057
	CER_Peterka_Cermak_114_0058
	CER_Peterka_Cermak_114_0059
	CER_Peterka_Cermak_114_0060
	CER_Peterka_Cermak_114_0061
	CER_Peterka_Cermak_114_0062
	CER_Peterka_Cermak_114_0063
	CER_Peterka_Cermak_114_0064
	CER_Peterka_Cermak_114_0065
	CER_Peterka_Cermak_114_0066
	CER_Peterka_Cermak_114_0067
	CER_Peterka_Cermak_114_0068
	CER_Peterka_Cermak_114_0069
	CER_Peterka_Cermak_114_0070
	CER_Peterka_Cermak_114_0071
	CER_Peterka_Cermak_114_0072
	CER_Peterka_Cermak_114_0073
	CER_Peterka_Cermak_114_0074
	CER_Peterka_Cermak_114_0075
	CER_Peterka_Cermak_114_0076
	CER_Peterka_Cermak_114_0077
	CER_Peterka_Cermak_114_0078
	CER_Peterka_Cermak_114_0079
	CER_Peterka_Cermak_114_0080
	CER_Peterka_Cermak_114_0081
	CER_Peterka_Cermak_114_0082
	CER_Peterka_Cermak_114_0083
	CER_Peterka_Cermak_114_0084
	CER_Peterka_Cermak_114_0085
	CER_Peterka_Cermak_114_0086
	CER_Peterka_Cermak_114_0087
	CER_Peterka_Cermak_114_0088
	CER_Peterka_Cermak_114_0089
	CER_Peterka_Cermak_114_0090
	CER_Peterka_Cermak_114_0091
	CER_Peterka_Cermak_114_0092
	CER_Peterka_Cermak_114_0093
	CER_Peterka_Cermak_114_0094
	CER_Peterka_Cermak_114_0095
	CER_Peterka_Cermak_114_0096
	CER_Peterka_Cermak_114_0097
	CER_Peterka_Cermak_114_0098
	CER_Peterka_Cermak_114_0099
	CER_Peterka_Cermak_114_0100
	CER_Peterka_Cermak_114_0101
	CER_Peterka_Cermak_114_0102
	CER_Peterka_Cermak_114_0103
	CER_Peterka_Cermak_114_0104
	CER_Peterka_Cermak_114_0105
	CER_Peterka_Cermak_114_0106
	CER_Peterka_Cermak_114_0107
	CER_Peterka_Cermak_114_0108
	CER_Peterka_Cermak_114_0109
	CER_Peterka_Cermak_114_0110
	CER_Peterka_Cermak_114_0111
	CER_Peterka_Cermak_114_0112
	CER_Peterka_Cermak_114_0113
	CER_Peterka_Cermak_114_0114
	CER_Peterka_Cermak_114_0115
	CER_Peterka_Cermak_114_0118
	CER_Peterka_Cermak_114_0119
	CER_Peterka_Cermak_114_0120
	CER_Peterka_Cermak_114_0121
	CER_Peterka_Cermak_114_0122
	CER_Peterka_Cermak_114_0123
	CER_Peterka_Cermak_114_0124
	CER_Peterka_Cermak_114_0125
	CER_Peterka_Cermak_114_0126
	CER_Peterka_Cermak_114_0127
	CER_Peterka_Cermak_114_0128
	CER_Peterka_Cermak_114_0129
	CER_Peterka_Cermak_114_0130
	CER_Peterka_Cermak_114_0131
	CER_Peterka_Cermak_114_0132
	CER_Peterka_Cermak_114_0133
	CER_Peterka_Cermak_114_0134
	CER_Peterka_Cermak_114_0135
	CER_Peterka_Cermak_114_0136
	CER_Peterka_Cermak_114_0137
	CER_Peterka_Cermak_114_0138
	CER_Peterka_Cermak_114_0139
	CER_Peterka_Cermak_114_0140
	CER_Peterka_Cermak_114_0141
	CER_Peterka_Cermak_114_0142
	CER_Peterka_Cermak_114_0143
	CER_Peterka_Cermak_114_0144
	CER_Peterka_Cermak_114_0145
	CER_Peterka_Cermak_114_0146
	CER_Peterka_Cermak_114_0147
	CER_Peterka_Cermak_114_0148
	CER_Peterka_Cermak_114_0149
	CER_Peterka_Cermak_114_0150
	CER_Peterka_Cermak_114_0151
	CER_Peterka_Cermak_114_0152
	CER_Peterka_Cermak_114_0153
	CER_Peterka_Cermak_114_0154
	CER_Peterka_Cermak_114_0155

