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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. In 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 [l], [2], and [3]. In general, the requirements are that the 

model and prototype be scaled in geometry, that the approach mean 
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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 anq 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 ~ssentially 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 from 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. 
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The objectives of the model study were to determine flow patterns 

about the structure with flow visualizat i on and to measure quantitatively 

the mean and fluctuating pressure acting locally on the structure cladding 

for a range of wind directions. 
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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 SO 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. 
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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 building 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 obtain a zero pressure gradient along the 

test section. 
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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 
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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 
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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. 
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Measurements were made wi th a single hot-wire anemometer mounted 

with its axis horizontal. The instr umentation us ed 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 circui t while 

rms voltage was obtained from a DISA RMS meter (Model 55035) 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 

= 

where E is the hot-wire output voltage, U the approach velocity and 

A, B, and n are coefficients select ed 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 

U (root-mean-square velocity) was obtained from rms 

u rms 
2 E E rms = -----
B n un-l 

where E is the root-mean-square voltage output from the anemometer. rms 
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. 

4.2 Velocity 

Approach velocity profiles are shown in Figures ?a and 7b. These 

profiles were taken one ft upstream from the model turntable (2800 ft 

from the building location) and are characteristic of the boundary-layer 

approaching the model for each of the two approach configurations. The 

boundary-layer thickness o was taken as a constant 50 in. corresponding 

to a prototype value of 1667 ft. This o 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 
er:> 

where the velocity profiles had exponents n of 0.28 and 0.36 for the 

approach flow. These profiles were considered acceptable 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 profilP,S 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 towe~ 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 11 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 SO to 100 ft region above the top of the 

structure. 

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 

lS 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 

SO 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 SO in. This ratio 

is from 102 to 112 percent. In Figure 14 are turbulence intensities 

at various 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 of the pressure ports examined (1182 taps at 72 wind 

directions= 8~,104 total), the data record was analyzed to obtain four 

separate pressure coefficients. The first was the mean pressure 

coefficient 

= 

where the symbols are as defined in the List of Symbols. It represents 
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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 uoo2 

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

was obtained by the rms pressure coefficient 

= 
( (p-p) - (p-p)mean Lms 

! p u 2 
2 00 

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: 

= 

= 

The values of 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 and Cp . by nondimensionalizing with the 
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 to 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. Contours 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 SOth and 66th floors and at ground level on 

the west end of the south face. High pressures were also noted near the 

bui lding edges between the 10th and 25th floors as predicted by the smoke 

vi sualization. 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 

SOth floor setback on the northwest corner. This vortex is similar t o 

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 occur 

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 2lb 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
00 

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 

g = 

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 these 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 each distribution. Very long records 

(about l~ 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 2Sh. 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. 
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S. CONCLUSIONS 

A simulated atmospheric boundary-layer flow over a model of the 

Sears Tower, Chicago 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.S 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 f ull 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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TABLES 



Scene 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

End Reel 1 

24 

TABLE 1 

MOTION PICTURE SCENE GUIDE 
SEARS TOWER FLOW VISUALIZATION 

Wind Azimuth Scene Content 

Titles and general views 
350 Lower east face separation 
000 Lower east face separation 
010 Lower east face separation 
190 Lower east face separation 
180 Lower east face separation 
170 Lower east face separation 
100 Lower north face separation 

90 Lower north face separation 
260 Lower north face separation 
270 Lower north face separation 

10 Lower west face separation 
000 Lower west face separation 
350· Lower west face separation 
170 Lower west face separation 
180 Lower west face separation 
280 Lower south face separation 

270 Lower south face separation 
80 Lower south face separation 
90 Lower south face separation 

150 Lower setback separation 
160 Lower setback separation 
170 Lower setback separation 
18tl Lower setback separation 

60 Middle setback separation 
70 Middle setback separation 
80 Middle setback separation 
90 Middle setback separation 
90 Upper setback separation 

105 Upper setback separation 
135 Upper setback separation 
180 Upper setback separation 
225 Upper setback separation 
260 Upper setback separation 

IO Added building--lower west 
000 Added building--lower west 

face 
face 

Reel 2 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

260 Added building--lower north face 
280 

Model wind velocity = 10 fps 
Movie length: approximately 2200 ft 
Movie speed: 24 frames per second 
Runn i ng time: approximately one hour 



lARLE 2- l LARGEST PRESSU~E COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WINO PEAK WINO 
NUMBER MEA"-1 AZIMUTH MEAN All MUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

1001 .836 15 -.892 6!> .417 60 l.279 15 -2.326 65 
1002 .783 0 -.b44 130 .299 70 1.214 0 -l. 735 125 
1003 .779 340 -.891 300 .262 290 l.249 340 -2.037 300 
1004 .894 15 -.868 130 .297 55 1.391 15 -2.145 130 
1005 .850 5 -.766 c9!> .408 65 l.346 15 -l.959 65 
100!> .Bce 340 -.791 300 .259 70 l.338 335 -l. 776 85 
1007 .860 15 -.736 6!> .300 55 l.342 15 -l .823 60 
1008 .835 5 -.752 29!> .386 60 1.2!>6 15 -1.908 290 
1009 .814 340 -.750 300 .267 65 l.301 345 -1.795 10 
1010 .820 15 -.737 6!> .318 55 l.339 10 -l .871 60 
1011 .797 5 -.722 29!> .347 60 1.296 0 -2.025 295 
1012 .776 340 -.751 295 .245 6!> l.284 345 -2.396 295 
1013 .733 20 -.988 6!> .373 65 l.293 355 -2.757 65 
lfH4 .112 345 -.111 70 .289 300 l.327 335 -1.657 65 
1015 .793 345 -.743 295 .247 315 1.392 340 -2.869 295 
1016 .836 15 -.790 6!> .365 50 l.377 5 -2.097 60 
1017 .845 355 -.776 290 .366 60 l.361 5 -2.011 280 
UllB .tH8 345 -.800 29!> .260 65 1.324 335 -1.889 290 
1101 .697 20 -.708 90 .369 55 l.273 45 -2.037 60 N 
1102 .726 20 -.722 90 .5<:.'3 55 1.369 45 -2.110 60 U1 

1103 .730 co -1.196 70 .565 60 1.258 25 -2.967 65 
1104 .747 5 -.866 70 .342 60 l.338 355 -2.110 60 
1105 .834 350 -.120 70 .334 305 1.339 350 -l.890 285 
1106 .799 350 -.745 . 295 .248 315 1.294 350 -2 .137 295 
1107 .694 35 -l.622 85 .571 65 l.407 45 -3.423 90 
1108 .762 co -.972 90 .417 85 l.301 15 -2.086 95 
11 OQ .112 15 -.578 280 .223 295 1.356 20 -1.472 95 
1110 .768 350 -.621 285 .266 295 1.335 20 -1.636 295 
1111 .803 350 -.685 290 .329 305 l.379 350 -1.901 285 
1112 .768 350 -.688 295 .248 31 !) l.393 350 -1.866 305 
1113 .627 20 -.841 85 .341 60 l.346 20 -l.693 85 
ll 14 .723 co -.890 85 .353 60 l.411 25 -1.842 60 
1115 .736 20 -.906 85 .305 10 1.397 40 -1.819 275 
ll 16 .737 350 -.692 275 .252 295 1.342 40 -1.550 270 
1117 .768 350 -.676 290 .211 305 1.325 350 -2.056 285 
1118 .122 350 -.694 290 .265 320 l.317 340 -l.907 290 
1119 .567 20 -.622 85 .305 60 1.328 45 -l.564 275 
1120 .660 20 -.662 8!> .290 60 l .311 15 -l.795 85 
1121 .660 20 -.653 275 .253 70 1.266 10 - l .577 90 
1122 .715 350 -.678 <:.>75 .221 75 1.348 350 -1.386 85 
1123 .748 350 -.808 285 .255 295 l.426 350 -l.623 280 
1124 • 735 350 -1.041 290 .329 300 · 1.312 350 -3.053 290 
1125 .776 15 -.989 80 .666 60 l.375 20 -3.383 60 
l l 21> .100 JO -l.902 85 .635 75 l.403 25 -3.443 85 
1127 .738 15 -.732 90 .316 90 1.390 20 -1.921 95 
1128 .111 15 -.656 95 .297 90 1.388 20 - 1 .621 95 



TABLE 2- 2 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WINO MINIMUM WINO MAXIMUM WINO PEAK WINO PEAK WINO 
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

1129 .799 15 -.':>80 110 .328 50 1.419 15 -1.709 50 
1130 .784 15 -.615 9!> .261 90 1.477 30 -1.562 280 
1131 .t.54 30 -1.354 8!> .447 60 l.356 30 -3.022 65 
1132 .731 15 -1.300 8!> .438 70 1.399 30 -2.293 85 
1133 .760 20 -.765 90 .340 85 1.397 30 -2.036 80 
1134 • b5 7 20 -1.187 80 .430 60 1.320 35 -2.316 80 
1135 .729 20 -1.285 80 .442 65 1.287 20 -2.539 80 
1136 .121 20 -.614 90 .263 8':> 1.306 10 -1.545 270 
1137 .624 20 -l.008 8!> .382 60 1.328 40 -1.911 270 
1138 .100 20 -1.090 8!> .382 60 1.327 25 -1.927 80 
1139 .724 355 -.850 8!> .331 80 1.293 5 -1.837 80 
1140 .751 355 -.728 270 .262 295 1.474 5 -1.491 85 
1141 .733 345 -.809 28':> .265 295 1.259 5 -1.796 280 
1142 • 719 345 -.816 28!> .242 31':> 1.291 345 -2.033 260 
UOl .550 co -.625 26!> .275 60 1.367 40 -1.738 70 
1'102 .625 co -.636 26!> .263 65 1.268 35 -1.797 70 
lii.!03 .609 25 -.646 270 .252 70 l. 2-32 30 -1.501 90 
1204 .626 5 -.706 270 .237 75 1.293 355 -1.703 80 
urns .643 355 -.723 270 .237 295 1.258 355 -1.445 275 N 
1206 .635 355 -.820 28':> .293 29':> 1.215 355 -l.716 290 en 
1Z07 .609 350 -1.206 28!> .484 295 1.206 340 -2.942 290 
1208 .550 325 -.947 27':> .388 285 1.197 340 -2.755 285 
U09 .570 325 -.804 270 .291 275 1.217 315 -2.141 270 
14!10 .579 cs -.599 260 .247 55 1.220 35 -1.557 95 
Ull .t.03 25 -.624 260 .270 65 1.206 30 -1.838 75 
1212 .':>82 25 -.656 260 .251 75 1.172 25 -1.686 90 
1213 .624 0 -.647 2.70 .239 75 1.160 340 -1.556 85 
1214 .644 355 -.639 270 .211 80 1.220 350 -1.482 275 
1215 .603 355 -.650 265 .205 85 1.161 15 -l.442 285 
12lb .559 3':>5 -.622 260 .204 320 1.214 340 -1.519 265 
U!l7 .552 325 -.1100 27':> .352 280 1.129 330 -1.745 275 
1218 .620 325 -1.277 28':> .517 290 1.225 335 -3.335 290 
1'119 .517 325 -.928 27':> .333 290 1.191 335 -2.275 285 
lil20 .445 25 -.584 8!> .2s1 70 1.177 40 -2.143 85 
Ul21 .492 25 -.612 90 .283 70 l.lb4 20 -2.010 85 
1222 .so2 25 -.588 90 .289 75 1.122 15 -1.993 90 
1i23 • ':>2':> 0 -.602 90 .293 75 1.220 25 -1.915 90 
U24 .569 0 -.607 2!>':> .266 80 1.228 25 -1.455 90 
U!25 .580 0 -.664 cs'> .247 85 1.136 5 -1.527 255 
lil26 .578 0 -.622 c5!> .237 90 1.113 5 -1.452 270 
1227 .550 350 -.660 27!> .260 290 loll 0 350 -1.418 260 
1228 .507 3!>0 -.696 27!> .212 295 1.118 350 -1.494 285 
U29 .467 325 -.683 ll!> .210 300 l.061 330 -1.587 <!65 
1230 .526 325 -.b23 170 .249 305 1.161 320 -1.718 280 
U31 .384 25 -.583 90 .269 75 1.020 25 -2.409 95 
li!32 .428 2':> -.':>89 90 .291 75 1.038 25 -3.071 95 



TABLE 2- 3 LARGEST PRESSURl COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND Pl AK WINO PEAK WIND 
NUMBER MEAN AZIMUTH MEAN All MUTH R"'S AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

1'133 , 462 0 - . bl6 10!> . 285 85 1.022 0 -1.736 90 
1234 • ':>13 0 -.625 11 u . 264 85 1.017 15 -1.597 110 
1235 ,523 5 - , 650 llU .250 90 1.169 5 -1 . 709 260 
1'136 ,':>06 5 - . 128 l55 . 225 95 1,098 340 -l.670 26 0 
1237 .437 0 -,14e. 265 • 23 7 290 1.050 350 -1.684 260 
1238 , 434 325 - . 122 26!> . 236 295 1.095 3Z5 -1 . 794 265 
1239 .431 325 -.686 265 .224 30':> l. 013 325 -1.847 265 
1240 .256 30 -,574 105 .241 90 l,016 355 -2.092 90 
1241 ,297 25 -,592 105 . 275 90 .961 25 -2 . 746 85 
1242 .360 5 -,637 10!> . 260 90 ,813 340 -2.149 105 
1243 .397 5 -,560 115 .223 250 ,914 350 -1.560 125 
ll44 ,403 5 -,615 23U , 257 255 ,940 345 -1 . 422 95 
1245 ,383 3!>5 - , 653 23U .262 26 0 1.010 345 -1.516 245 
l.-!46 .310 355 -.718 255 .278 260 .824 0 -2 . 471 260 
Ul47 . 196 325 -.740 26U .268 255 .660 325 -2 . 203 255 
lii!48 .224 325 -.715 2bU .253 260 ,817 325 -2 . 640 260 
1'149 .219 25 -.58.J llU .238 110 ,940 295 -2 . 456 120 
USO .238 25 -.612 llU .248 110 ,869 25 -2 . 949 105 
1251 .299 0 -,665 llU • 2':>4 95 ,815 25 -1.837 115 N 
U52 ,333 0 -,584 125 . 236 95 ,830 25 - 1.429 125 '-I 

li!S3 .349 0 -.576 23U . 247 250 l.097 10 -1,375 190 
1254 .313 0 -.b24 22!> .250 260 .892 0 -l.495 255 
1255 ,244 5 -.678 22U .291 260 .774 0 -2.178 250 
1256 .105 350 -.736 260 ,308 260 ,665 115 -2.539 260 
1257 ,082 325 -.734 265 .210 265 ,555 120 -2.372 260 
U58 .153 30 -.563 llU .244 105 .756 45 -2.302 105 
1259 .169 30 -,603 llU .260 10':> .737 50 -2.447 120 
la6o .255 0 -,640 110 .280 105 ,781 350 -2.354 115 
liil61 ,287 355 -,54!> 12!> .245 105 ,780 0 -l.550 115 
U62 .294 3!>5 -.442 23U .220 255 ,795 355 -1.566 115 
liil63 .27b 5 -,557 225 .233 255 . 815 355 -1.445 225 
1264 .214 5 -,675 22U .268 255 ,745 5 -2.300 250 
ll65 .105 345 -.675 220 .211 260 ,678 130 -2.613 260 
U66 • 21 B 340 -.!>75 220 .228 260 .502 315 -2.317 260 
1'16 7 .120 JO -.520 llU .257 110 ,808 25 -2.612 105 
1268 .142 30 -.591 110 .293 110 .857 30 -2.788 125 
1269 .236 5 -.':>84 125 .293 110 ,875 270 -1.989 125 
1270 .24!> 5 -.364 130 .217 110 .665 110 -1.507 120 
1271 .268 0 -.602 t.35 .237 220 .765 345 -1.528 245 
li!72 .206 5 -.544 225 .220 220 .674 340 -l.440 225 
1273 ,29 5 95 -.532 220 .238 260 ,676 95 . -1 . 818 220 
1274 ,046 5 -.711:! 215 .283 215 .475 10 0 -2.435 220 
1'175 o. ooo 20 -.729 215 .288 2 15 .628 335 -2 . 466 265 
1276 .1 14 40 - , 497 110 .296 115 .724 20 -2. 719 130 
1277 .126 40 - . 423 115 . 284 115 .686 40 -2.201 115 
1278 . 150 350 -. 632 l3U .2B2 l l 0 .112 110 - 2 . 382 130 



TABLE 2- 4 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WINO MAXIMUM WIND PEAK WIND PEAK WIND 
NUMBER MEAN ALI MUTH MEAN All MUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

1279 .161 0 -.459 145 .234 115 1.109 330 -1.329 125 
1280 .158 0 -.518 165 .225 130 .779 130 -l.161 240 
1281 .253 75 -,472 165 .204 220 .667 135 -l.245 225 
U82 .092 5 -.589 225 .243 220 ,551 5 -1.760 250 
ll83 .011 35 -.b69 220 .290 215 .840 40 -2.310 225 
ll84 .065 J5 -,b48 220 .287 215 ,390 35 -2.728 215 
Ul85 .089 40 -.408 150 .247 115 .592 45 -l.647 95 
ll86 ,083 40 -.523 l 5 0 .276 115 .570 45 -2.347 105 
1287 .125 0 -.b08 150 .245 120 .630 100 -l.817 125 
U88 .119 355 -.557 150 .211 130 .540 105 -l.168 120 
1C!89 .244 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 23U .244 220 .714 5 -1.806 250 
ll92 .057 35 -.586 220 .263 215 .3b8 35 -2.129 250 
ll93 .145 100 -.574 220 .259 215 .432 100 -2.634 225 
U94 .010 45 -.561 145 .239 125 ,527 40 -2.713 130 
U95 .06b bO -.b38 150 .256 115 .842 10 -3.378 125 
U!96 .011 bO -.710 150 .245 125 .638 115 -2.215 130 
lZ97 .175 105 -.519 145 .190 130 .672 125 -1.131 150 N 
U!98 .060 60 -.475 145 .223 130 .710 130 -1.169 165 C:> 

U99 .062 120 -.524 235 . 221 225 • 771 35 -l.661 235 
1300 .050 350 -.598 230 .230 220 .474 350 -1.755 230 
1301 .296 105 -.59b 230 .240 220 .510 105 -1.901 180 
1102 .029 120 -.575 230 .230 220 .506 150 -2.247 215 
1303 .043 45 -.650 15U .279 125 ,505 320 -2.761 125 
1304 .049 65 -.708 150 .319 130 .436 65 -4.295 130 
1305 . 041 65 -.b45 140 .255 125 .949 0 -2.189 130 
ll06 .047 90 -.534 14U .215 150 .677 125 -1.498 140 
1307 .061 320 -.352 140 .195 130 ,552 115 -.936 130 
ll08 .055 120 -.441 17U ,204 225 .654 150 -1.117 250 
1109 .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 .236 155 .359 45 -2.327 125 
1313 .035 60 -.671 145 .296 130 .508 15 -4.318 130 
lll4 ,066 320 -.583 140 .244 130 .633 120 -2.153 130 
1315 .115 320 -.393 140 .208 130 .582 120 -l.373 130 
1316 .087 320 -.246 170 .180 130 .527 120 -,952 140 
1317 .051 320 -.394 170 .222 160 .650 160 -1.092 160 
1318 .057 130 -.528 170 .248 160 .621 220 -1.368 225 
1319 .112 140 -.641 23!> .292 225 .561 140 -2.214 220 
1320 .158 140 -.574 235 .244 220 .818 210 -2.046 220 
1321 .041 JO -.671 145 .2!:11 125 .461 320 -2.161 130 
1322 .083 320 -.715 145 .266 125 .557 320 -2.631 130 
1323 .164 320 -.482 140 .214 155 .657 320 -1.923 130 
ll24 .166 320 -.294 140 .179 130 .667 320 -.929 145 



TABLE 2- 5 LA~GEST PRESSURE COEFFICIENTS FO~ SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAi< WIND PEAK WIND 
NUMBER MEAN 4lIMUTH MEAN ALI MUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

1325 .141 320 -.224 170 .162 160 .596 320 -1.125 90 
1326 .134 320 -.341 170 .205 160 .581 150 -.956 160 
1327 .117 320 -.457 170 .239 155 ,705 240 -1.181 190 
1328 .142 140 -.678 235 ,302 225 .510 145 -2.244 230 
1329 .110 140 -.637 240 .266 225 .100 330 -2.301 240 
1330 .199 0 -.647 14!:1 .296 125 .726 355 -2.408 130 
1331 .220 0 -.580 140 .231 145 .761 355 -1.732 145 
1332 .228 0 -,400 140 .1~8 150 • 771 40 -1.196 140 
1333 .no 0 -.271 13!:1 .190 135 .908 320 -1.046 130 
1334 .228 325 -.198 170 .112 135 .739 0 -.790 145 
1335 .224 325 -.320 165 .174 160 .759 320 -.945 165 
1336 .165 325 -,406 165 .197 155 .101 0 -1.079 160 
1337 .135 140 -.481 170 .J29 235 1,004 285 -1.756 250 
1338 .187 135 -.543 190 .257 2JO ,603 135 -1.705 230 
1339 .641 345 -1.114 280 .530 290 1.300 345 -3.065 285 
1340 .672 345 -.709 265 .257 Jl5 1,281 JJ5 -1.681 270 
1341 .85!:> 325 -.698 265 .292 270 l.328 340 -l.885 270 
1342 .716 325 -.745 265 .271 270 l.J81 J40 -1.995 270 
1343 .660 J25 -l.393 27'!> .599 285 l.J22 325 -J.130 265 N 
1344 .637 345 -.681 265 .238 270 1.315 335 -1.556 270 l.O 

1345 ,859 325 -.769 270 .285 275 1.340 345 -1.650 265 
1346 .740 325 -l.079 27!:1 .410 290 1,300 345 -2.324 270 
13'+7 .601 325 -1.111 28'!> ,440 295 1.243 325 -2.867 285 
1348 .633 350 -.658 265 .238 275 l.415 345 -1.409 260 
1349 • 878 31 0 -1.050 27!:1 .354 290 l • 2.; -. 3 4 :'· -1.964 _ 265 
1350 .752 325 -.810 270 .250 285 1,228 320 -1.643 270 
1351 ,604 325 -.869 270 .J74 290 1.210 320 -1.931 290 
1352 .602 325 -.84 1 270 .283 300 1.288 325 -1.630 285 
1353 .210 310 -.901 140 .380 150 .549 310 -2.758 145 
1354 .15!:> 3!:15 -,660 140 .338 145 .627 25 -1.806 130 
1355 .175 140 -.683 23!:1 .285 250 ,694 140 -2 .174 255 
1356 .179 135 -.801 240 ,379 225 .647 140 -J.289 225 
1501 .687 30 -.110 85 .240 60 1.186 JO -2.226 80 
1S02 ,567 30 -,784 8!:1 .194 70 1,001 30 -1.539 90 
1503 .530 3!:15 -.730 90 .189 80 ,9J2 10 -1.428 95 
Hi04 .544 355 -.654 9~ .204 95 1.009 355 -1.651 95 
1505 .538 330 - ,!:14 7 100 .208 95 ,958 335 -1.657 100 
1506 .631 330 -.484 27!:1 .198 JOO l,097 330 -1.370 95 
1507 .877 30 -.831 85 .286 60 1,481 50 -1.510 75 
1508 .925 20 -.858 85 .314 70 1,485 30 -1.740 85 
U09 .928 10 -.803 90 .259 80 l.4J8 5 -1.767 95 
1510 ,964 3!:15 -.690 9!:> .282 275 l.436 355 -1.631 270 
1511 .954 340 -.1no 27!:1 .265 290 l.451 340 -1.860 275 
1512 .897 325 -.753 275 .196 300 1.358 325 -1.971 275 
1513 .8!:15 JO -1.128 80 .324 60 1.515 JO -3.076 85 
lil4 .~22 20 -1.059 8!:1 .367 80 1.517 30 -2.082 85 



TAALE 2- 6 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WINO MAXIMUM WIND PEAK WIND PEAK WIND 
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH "4AXIMUM AZ I HUTH MINIMUM AZIMUT H 

. 
1515 .951 355 - .882 9!:> .310 85 1.499 355 -1.805 85 
1516 .94!:> 355 -. 717 26!:> .324 270 1.441 340 -1. 737 265 
1517 .948 340 -.793 270 .356 280 1.451 340 -2.135 270 
1518 .892 315 -.841 270 .280 280 1.364 325 -2.704 270 
1519 .558 355 -1.217 90 .481 85 1.331 30 -3 .115 85 
1520 .7b7 20 -.920 9!:> .278 95 1.451 20 -1.838 100 
1521 .926 355 -.709 10!:> .241 95 l.455 355 -1.657 105 
1522 .938 3!:>5 - .!:>57 240 .248 280 1.653 355 -1.406 270 
1523 .883 330 -.!:>59 24!:> .256 280 1.383 330 -1.489 265 
1524 .867 320 -.537 245 .244 280 1.377 320 -2.351 265 
1601 .641 50 -.797 120 .211 115 1.162 50 -1.595 125 
1602 .590 10 -.775 l2U .267 340 1.176 15 -1.517 125 
1603 .549 65 -.785 33!:> .266 340 l.115 15 -2.057 335 
1604 .7b0 40 -.747 130 .234 345 1. 369 355 -l.467 285 
1605 .803 15 -.764 130 .323 340 l.556 45 -1.377 130 
1606 .806 40 -.716 DU .198 45 1.561 45 -1.240 130 
1607 .711 40 -.!:>84 32!:> .266 355 l.462 45 -1.304 290 
1608 .776 40 -.619 330 .244 0 l.474 45 -1.169 335 
1609 .792 65 -.586 1'+0 .229 55 l.448 55 -1. 132 335 ~ 1610 .693 65 -.552 l 4!:> .263 340 1.368 35 -1.532 290 
1611 .730 65 -.575 J30 .226 55 l.426 35 -1.264 290 
1612 .755 40 -.60J 330 .223 55 l.426 35 -1.189 335 
1613 .660 65 -.619 160 .274 7 0 1.327 60 -1.599 110 
1614 .674 45 -.E>l 0 l6U .235 65 l.467 60 -1.582 110 
1615 .763 45 -.!:>85 16!:> .228 55 l. 715 45 -1.173 160 
1616 .517 20 -.757 32!:> .240 105 1.149 5 -l.471 120 
1701 .866 340 -.607 24!> .245 30 1.447 5 -1.737 40 
1702 .852 320 -.590 245 .212 280 l.435 330 -1.296 75 
1703 .841 320 -.565 24!:> .200 280 1.379 320 -1.294 80 
1704 .ass 330 -.!:>87 240 .248 10 1.348 345 -1.661 35 
1705 .818 310 -.570 24U .250 15 1.348 15 -1.244 70 
IJ06 .829 310 -.!:>72 240 .255 40 l.305 310 -1.409 70 
1107 .850 330 -.556 240 .175 340 l.327 340 -1.088 30 
1708 .814 310 -.!:>67 240 .332 15 1.312 340 -1.376 25 
1109 .808 310 -.565 240 .427 15 1.443 15 -1.657 65 
11110 .825 320 -.659 2!:> .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 55 .178 340 1.408 335 -1.238 80 
1714 .734 305 -.555 5!:> .206 5 1.401 350 -1.406 70 
1715 .736 305 -.572 6!:> .246 15 l.242 305 -1.970 65 
1716 .791 305 -.624 60 .191 55 l.357 310 -1.567 50 
1717 .762 305 -.644 60 .207 350 1.408 350 -l.441 40 
1718 .714 305 -.644 6!:> .256 15 1.290 350 -1.850 65 
1719 .744 325 -.64!:> 6U .201 60 1.236 325 -l.602 75 
1720 .721 305 -.65~ 60 .212 350 l.446 350 -l.694 60 



TABLE 2- 7 LAPGfST PRESSURE COEFFICIE~TS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP "!AX I MUM lllIND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK WIND 
NUMBER MEAN AZIMUTH MEAN All,..UTH R"°S AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

1721 .700 305 -.656 6!> .232 15 1.357 350 -1.879 65 
1722 .705 305 -.663 6!> .223 65 l.413 330 -1.553 60 
1723 .&76 305 -.122 65 .232 55 1.329 330 -1.793 60 
1724 .705 305 -.68b 65 .250 55 1.207 315 -1.695 70 
1725 • 711 325 -.597 180 .194 10 1.427 315 -1.577 45 
1726 .697 310 -.677 19!> .256 40 1.317 320 -1.601 190 
1727 .638 300 -.693 l 9!> .359 40 1.357 35 -l.997 195 
l 728 .858 340 -1.739 220 .302 30 1.350 350 -2.098 220 
2001 .707 95 -.961 155 .277 140 1.188 95 -2.548 155 
2002 .707 90 -.739 l !> .27a 25 1.194 90 -1.640 205 
2003 .707 75 -.993 2!> .385 40 1.289 50 -2.393 30 
2004 .820 95 -.859 15!> .241 25 1.309 90 -2.016 210 
2U05 .831 90 -.853 20 .395 30 1.325 90 -l.937 165 
2U06 .834 80 -.913 32!> .357 50 1.331 60 -1.902 330 
2007 

""" 
.797 100 -.793 155 .244 25 1.376 105 -2.004 15 

2Q08 .80 2 85 -.794 20 .315 35 1.317 105 -1.816 20 
2009 .792 75 -.777 2!> .355 55 1.448 70 -2.092 30 
2010 .779 100 -.791 155 .246 130 1.429 120 -1.101 200 
2011 .771 85 -.822 20 .325 145 1.303 90 -2.159 20 l..N 
2012 .785 75 -.774 20 .337 55 1.332 70 -2.127 25 ~ 

2013 .733 115 -.763 155 .241 130 1.290 120 -1.992 160 
2il4 .742 85 -.873 20 .287 145 1.257 95 -2.021 160 
2015 .742 85 -1.169 25 .449 30 1.298 75 -3.644 30 
21116 .80 2 105 -.844 15!> .247 130 1.263 95 -1.912 150 
2017 .817 90 -.849 20 .334 35 1.377 90 -2.047 160 
2il8 .815 75 -.847 25 .358 55 1.380 75 -2.520 25 
2101 .849 110 -.816 155 .251 135 l.418 105 -1.942 155 
2102 .813 95 -.ass 20 .336 145 l. 513 95 -l.918 160 
2103 .790 90 -1.010 20 .378 30 1.478 100 -2.560 10 
2104 • 771 75 -l.456 20 .617 25 1.480 65 -3.405 25 
2105 .738 75 -.923 !> .394 55 1 .474 65 -2.241 25 
2106 .669 70 -.808 355 .352 55 1.440 65 -2.359 50 
2107 .744 95 -.790 155 .255 135 1.377 105 -2.566 150 
2108 .808 95 -.768 155 .315 145 l.402 95 -2.085 155 
2109 .801 95 -.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 75 -l.097 0 .450 5 1.409 80 -2. 773 5 
2112 .618 70 -2.053 10 .539 5 1.481 70 -4.419 5 
2113 .728 110 -.826 16!> .264 125 1.322 110 -1.925 155 
2114 .110 95 -.870 l 6!> .278 145 1.350 95 -1.963 165 
2115 .765 95 -.803 165 .299 155 1.350 95 -1.678 170 
2116 .729 75 -1.138 5 .328 15 1.346 75 -2 .44 3 5 
2117 .687 75 -1.100 5 .347 25 1.388 75 -2.212 5 
2118 .579 75 -1.040 5 .333 35 1.345 35 -2.033 5 
2119 .659 100 -l.244 160 .398 155 1.2911 90 -3.217 175 
2120 .665 90 -.911 170 .289 155 1.391 90 -1.772 165 



TABLE 2- 8 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WINO MAXIMUM WIND PEAK WIND PEAK WIND 
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMU"l HI MUTH MINIMU"4 AZIMUTH 

2121 .b83 9 0 -.827 17~ .247 15 1.390 110 -1.625 5 
2122 .676 80 -.792 ~ • 21l6 20 1.291 75 -1.631 15 
2123 .b32 75 -.779 ~ .331 25 1.275 75 -1.518 15 
2124 .521:1 75 -.786 ~ .308 40 1.278 40 -1.728 10 
2125 .755 ·rs -.950 10 .475 25 1.404 55 -2.624 25 
2126 • 773 75 -.b25 35~ .276 60 1.289 80 -1.506 170 
2127 .792 75 -.b74 35~ .270 0 1.377 70 -1. 749 0 
2128 .743 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 .774 75 -.6b0 35~ .249 5 1.343 70 -2.429 5 
2131 .759 75 -.785 0 .296 5 1.280 65 -1.521 0 
2132 .708 75 -1.311 ~ .450 15 1.335 65 -2.515 10 
2133 .595 75 -l.488 10 .415 15 1.245 60 -3.163 10 
2134 .742 75 -.b44 0 .255 155 l.313 bO -1.485 lbO 
2135 .704 75 -l.J93 10 .433 25 1.419 75 -2.630 5 
2136 .572 75 -1.293 10 .346 30 1.272 50 -2.378 10 
2137 .730 1:15 -.876 5 .335 10 1.299 85 -1.612 5 
2138 .67b 75 -1.192 10 .368 25 1.370 65 -2.311 15 
2139 .585 75 -1.047 10 .329 35 1.362 40 -2.128 10 v-1 
2140 .666 110 -.949 160 .426 200 1.307 110 -2.818 200 N 

2141 .646 95 -.839 160 .3 03 145 1.227 110 -1.858 170 
2142 .66 0 75 -.750 17~ .276 155 1.284 80 -1.532 185 
2201 .b2l 135 -.855 180 .315 170 1.218 115 -2.032 175 
2202 .550 110 -1.008 17~ .453 170 1.285 105 -2.954 170 
2203 .567 90 -l.39'+ 16~ .520 155 1.474 95 -3.211 165 
2204 .585 90 -1.039 lb~ .318 155 1.281 105 -2.223 165 
2205 .592 90 -.893 170 .250 155 1.176 105 -1.737 165 
2206 .586 90 -.810 180 .259 15 1.152 80 -1.111 10 
2207 .582 80 -.738 180 .287 20 1.155 75 -1.661 5 
2208 .545 f5 -.726 10 .323 25 1.119 65 -2.051 15 
2209 .448 75 -.100 10 .318 35 1.044 bO -2.155 10 
2210 .559 130 -1.210 lb~ .494 155 1.098 120 -2.640 165 
2a11 .520 145 -.876 17~ .388 165 1.170 100 -2.070 170 
2a12 .547 105 -.693 18~ .200 180 1.164 75 -1.683 185 
2213 .578 90 -.111 18~ .213 10 1.189 75 -1.592 185 
2214 .587 90 -.755 180 .221 10 1.216 90 -1.709 185 
2215 .585 90 -.102 18~ .253 15 1.235 70 -1.599 185 
2a16 .546 75 -.701 0 .269 25 1.168 100 -2.183 15 
2217 .soo 75 -.714 10 .315 25 1.227 80 -2.331 15 
2a18 .41J /5 -.735 10 .295 35 1.086 80 -2.218 25 
2a19 .587 125 -.687 170 .257 140 1.098 130 -l.b46 175 
2220 .4b3 lJO -.711 18~ .272 150 1.072 100 -1.556 0 
2221 .4J9 130 - • 711 18~ .279 155 1.082 100 -1.567 185 
2222 .417 105 -.731 185 .2b2 160 1.044 100 -1.640 185 
2223 .420 90 -.725 18~ .2J6 165 1.067 105 -1.577 185 
2224 .431 80 -.689 l 1:15 .258 10 1.116 95 -1.582 10 



TAALE 2- 9 LA~GfST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGOt ILLINOIS 

TAP MAXIMU14 WINO MINIMUM WIND MAXIMUM WINO PEAK WIND PEAK WIND 
NUMBf R MEAN AZIMUTH MEAN All MUTH H"lS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

2225 .45 l 80 -.b68 u .2!:>6 15 1.131 95 -1.598 10 
2226 .445 80 -.727 !) .286 15 1.108 95 -1.780 355 
2227 .434 80 -.691 !:> .280 15 1.093 95 -1.830 15 
2228 .400 rs -.101 lU .331 25 l.161 85 -1.926 15 
2229 .328 70 -.688 lU .302 35 1.103 35 -2.109 25 
2230 .350 130 -.670 18!:> .258 145 l.007 125 -1.587 270 
2231 .372 135 -.b90 18!:> .265 145 .939 110 -l.606 185 
2232 .334 lUO -. 718 18!:> .238 155 .984 110 -2.257 310 
2233 .332 lUO -.704 18!:> .208 10 .963 105 -1.514 190 
2234 .320 100 -.733 u .234 10 .836 75 -1.762 0 
2a35 .499 90 -.101 u .245 10 .927 65 -1.745 0 
24136 .362 75 -.b48 u .268 15 .995 70 -1.741 5 
2237 .322 75 -.b33 !) .210 30 1.155 70 -1.999 295 
2238 .269 75 -.609 355 .283 190 1.101 10 -2.042 280 
2239 .290 130 -.b44 l t!O .252 140 .973 130 -1.535 190 
2240 .304 130 -.653 18!:> .270 150 .877 110 -1.644 160 
2241 .281 105 -.664 18!:> .247 160 .888 110 -2.005 180 
2242 .281 105 -.662 18':1 .229 165 .902 105 -1.633 235 
2243 .259 105 -.b98 35!:> .233 5 .835 105 -1.714 0 l..N 
2244 .252 t!O -.102 350 .239 5 .915 85 -1.917 5 l..N 

2245 .244 80 -.712 35!:> .239 10 .868 85 -1.941 5 
2241) .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 -.b8l 185 .269 190 .964 130 -1.872 185 
2249 .253 lJO -.b83 18!:> .277 190 .827 95 -2.012 185 
2250 .238 110 -.697 185 .286 190 .824 110 -1.952 190 
2251 .231 110 -.665 18!:> .275 190 .817 110 -1.800 190 
2252 .243 110 -.655 J45 .262 180 .849 115 -1.734 190 
2253 .220 110 -.718 355 .256 5 .811 115 -1 .7 22 0 
2254 .205 t!5 -.724 355 .257 5 • 736 75 -1.978 350 
2a55 .171 15 -.717 350 .242 10 .747 75 -1.894 5 
2256 .187 65 -.100 0 .310 220 .864 70 -2.218 210 
2257 .173 125 -.744 185 .255 185 .912 135 -2.270 195 
2258 .216 130 -.765 185 .276 185 .742 135 -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 -.!:>85 21 !) .267 350 .620 120 -1.476 190 
2262 .177 95 -.b74 350 .260 0 .667 120 -1.601 0 
2263 .157 t!O -.769 350 .210 0 .759 120 -2.068 0 
24!64 .157 75 -.742 0 .252 5 .675 80 -2.214 5 
2265 .123 60 -.821 0 .350 215 .833 15 -2.563 215 
2266 .139 105 -.804 185 .21:16 185 .739 135 -2.392 175 
2267 .123 105 -.t!33 180 .355 190 .591 135 -2.120 190 
2268 .134 110 -.719 190 .320 11:15 .621 95 -2.363 185 
2269 .146 95 -.597 220 .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 -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK Wt NO 
NUMBER MEAN AZIMUTH MEAN Al I MUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

2271 .121 'i15 -.675 21U .344 345 .688 345 -1.737 305 
2272 .12!:> 95 -.819 34!> .363 345 .613 355 -2,624 305 
2273 .133 60 -,908 345 ,362 305 ,863 305 -3.467 315 
24!74 .154 bO -,.858 34!> .324 305 .727 60 -2.933 355 
2275 ,086 120 -.919 18!:> .351 185 .589 145 -3.030 185 
2276 .116 135 -.89J l9U .431 185 ,626 110 -2.841 190 
2277 .099 130 -,782 21U .415 185 .710 305 -2.106 185 
2278 .095 95 -.789 21U .334 190 .733 310 -1.725 215 
2279 .096 95 -.756 21U .282 190 .585 305 -1.425 210 
2280 .113 100 -.551 21U .232 355 1.018 140 -1.320 310 
24!81 .092 bO -,680 32U .384 355 ,578 355 -2.174 315 
n82 .119 60 -.87"7 34!:> .370 345 ,540 65 -3.034 310 
2283 .111 60 -.816 34!:> .331 305 .564 60 -3.646 320 
2284 .080 125 -,820 18!:> .397 185 l, 130 90 -3.181 190 
2285 .108 135 -.795 19!:> .440 185 ,669 185 -3.022 190 
2Z86 ,094 125 -.801 21U .363 190 ,699 190 -2.023 210 
2287 .074 100 -.802 210 .335 195 ,675 185 -l.792 190 
2288 .099 100 -.635 21U .269 195 1,000 150 -l.402 210 
2289 ,088 95 -,384 210 .236 315 .686 305 -1.622 305 l...N 
2290 ,087 bO -,482 32U .292 325 ,783 350 -2.328 305 ..i::-

2291 .078 60 -.101 34!:> .406 355 .774 325 -3.110 355 
2292 .066 55 -.73!> 32!> .385 315 .778 80 -3.427 325 
2293 .081 lJO -,779 21U .362 185 ,523 135 -2.797 190 
2294 .099 lJO -.801 21U .377 185 ,533 190 -2.787 195 
2295 .075 125 -.85b 21U .352 195 .659 195 -2.241 215 
2296 .093 100 -.734 210 .294 195 ,638 310 -1.734 185 
2297 ,087 100 -.453 21U .236 210 ,604 195 -1.276 210 
2298 .090 100 -.212 JOO .187 210 ,678 315 -.993 315 
2299 .079 100 -.323 31!:> .232 315 ,689 355 -1.786 300 
2300 .069 100 -.501 !:> .363 355 l.176 350 -2.408 5 
2301 .051 60 -.612 34!:> .386 345 ,458 345 -3,376 0 
2l02 .111 125 -.IH4 21U .297 185 ,468 135 -2.576 185 
2l03 ,098 125 -.898 210 .331 195 .sos 190 -2.809 185 
2l04 .010 100 -.706 21U .262 195 ,449 215 -1.905 210 
2305 .088 100 -.449 210 .231 210 ,405 210 -1.231 200 
2306 .103 100 -.222 20!:> .182 210 ,470 200 -,948 205 
2l07 .101 100 -.166 JOU .129 205 .520 195 -.736 305 
2308 .090 100 -.209 300 .164 300 ,541 5 -1.310 310 
2309 .066 100 -.241 32U .250 5 ,632 0 -2.258 300 
2310 ,037 95 -.442 !:> .320 5 ,648 5 -2.390 355 
2lll .096 130 -.692 210 ,245 200 ,437 125 -2.595 195 
2312 .091:! 100 -.731 210 ,286 200 ,404 110 -2. 712 220 
2313 .136 100 -.!:>2b 21 !:> .268 210 ,545 215 -l.846 205 
2314 .165 100 -.240 21!:> .192 215 ,833 90 -1.244 15 
2315 .110 100 -.171 28!:> .121 215 .579 115 -.764 220 
2316 .165 100 -.l41t 28!:> .106 300 .579 90 -.680 295 



TABLE c-11 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAi< WIND PEAK WINO 
NUMBER MEAN AZIMUTH "4EAN All MUTH RMS AZIMUTH lo!AXIMUM AZIMUTH MINIMUM AZIMUTH 

2317 .150 100 -.184 JOU .1ss 300 ,547 115 -1.214 295 
2318 • l l J 100 -.170 310 .164 305 .786 110 -2.246 300 
2319 .083 9 0 - .15 7 J20 .186 10 .413 115 -1.687 300 
2320 • L~O 100 -.611 210 .244 200 .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 .150 215 .599 205 -.888 195 
2324 .227 100 -.158 285 • 111 215 .650 115 -.622 205 
2325 .226 95 -.139 285 • 111 300 ,631 115 -1.000 300 
2326 .204 100 - .168 300 .156 300 .856 80 -l.180 305 
2327 .163 95 -.165 JO~ .111 300 .535 85 -l.668 305 
2328 .131 95 - .142 315 .161 305 .492 95 -l.561 300 
2329 .1':12 95 -.640 21~ .311 215 .624 95 -2.661 195 
2330 .215 100 -.518 215 .215 205 .790 205 -1.345 205 
2331 .265 90 -.351 23~ .178 200 .688 95 -1.326 210 
2332 .285 90 -.189 235 .135 200 • 719 80 -.932 195 
2333 .302 90 -.150 28~ .125 75 .858 80 -.573 295 
2334 .297 100 - .127 285 .114 75 .837 80 -.789 320 
2335 .2rr 100 -.133 305 .132 305 .122 100 -1.143 295 \J-1 
2336 .239 90 -.127 320 .132 305 • 719 90 -.909 305 U"1 

2337 .220 90 -.153 315 .173 305 .681 100 -1.965 310 
2338 .582 110 -1.161 170 .495 160 1.223 110 -2.955 160 
2339 .61 8 125 -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 -.751 180 .258 170 1.368 120 -1.805 185 
2343 .592 110 -.649 180 .206 175 1.275 110 -1.394 180 
2344 .630 l:rn -.994 17~ .364 150 1.154 130 -2.272 160 
2345 .582 130 -1.012 175 0408 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 -.920 l 70 .394 155 1.195 110 -l.954 160 
2349 .553 110 -.685 180 .247 165 1.202 110 -1.368 180 
2350 .564 130 -.111 17~ .246 135 1.156 135 -1.543 175 
2351 .519 125 -.759 175 .303 155 1.245 110 -1.620 165 
2352 ,488 110 -.733 175 .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 -.604 195 .305 185 .588 100 -l.511 185 
2357 .165 95 - ,5A9 210 .265 350 .sea 95 -1.595 215 
2358 • l 45 95 -,608 34~ .290 355 .591 95 -l.549 320 
2359 .100 90 -.866 340 .318 355 .591 60 -2.643 310 
2360 .136 60 -.764 350 .251 5 .695 60 -2.221 340 
2361 .140 60 -.708 350 .242 215 .734 75 -2.150 345 
2362 .294 285 -.850 185 .335 185 .584 125 -2.853 180 



TABLE 2-12 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WINO MINIMUM WINO MAXIMUM WIND PEAK WIND PEAK wIND 
NU~BER MEAN .ZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXIMUM UIMUTH MINIMUM lZIMUTH 

2363 .119 1.35 -.801 190 .385 180 .635 185 -2.815 185 
2364 .1!:>3 20 -.723 21!:> .3!:10 180 .518 170 -2.051 200 
2365 .081 95 -.732 21!:> .300 190 .655 305 -1. 71 _4 195 
2366 .508 285 -.673 210 .274 195 ,928 305 -1.652 205 
2367 .145 90 -.519 210 .279 350 .568 350 -1.336 355 
2368 .477 90 - • 69-4 350 .360 350 .120 90 -2.679 315 
2369 .096 60 -.853 350 .330 350 .626 55 -2.890 350 
2370 .677 280 -.814 J30 .297 355 ,928 305 -2.659 355 
2l71 .288 80 -.782 240 .3'+7 195 .523 80 -2.611 200 
2372 .331 80 -.544 240 .213 195 .612 90 -1.457 200 
2373 .228 90 -.261 30!:> .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 
2502 .582 100 -.593 16!:> .210 155 .988 75 -1.392 175 
2503 .637 75 -.724 1 !) .227 20 1.112 75 -1.494 20 
2i04 .705 65 -.812 20 .279 35 1.199 70 -1.869 20 
2505 .88'+ 120 -.741 160 .236 145 1.348 110 -1.625 165 
2506 .867 95 -.696 15 .272 155 1.275 95 -1.323 10 
2507 .899 80 -.769 1 !) .312 25 1.406 70 -1.582 160 VJ 
2508 .891 65 -.744 l !:> .280 40 1.397 70 -1.548 20 en 
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 1 !) .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 
2114 .630 75 -.736 155 .261 130 1.210 70 -1.837 195 
2515 .598 70 -. 717 20 .238 so 1.242 70 -1.727 195 
2516 .526 60 -1.076 20 .381 25 1.335 70 -2.501 10 
2601 .652 140 -1.076 210 .211 205 1.191 85 -1.902 210 
2602 .581 95 -1.157 210 .269 205 1.189 90 -2.031 210 
2603 .588 160 -.932 215 .298 75 1.035 160 -2.500 70 
2604 .807 135 -.839 210 .255 80 1.319 140 -2.324 205 
2605 .800 130 -1.101 210 .332 75 1.520 75 -2.245 210 
2606 .810 130 -.732 215 .234 210 1.281 105 -1.532 40 
2607 .806 145 -.63!:> 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 l .438 120 -1.433 210 
2610 .800 140 -.652 40 .275 70 1.270 140 -1.954 20 
2611 .795 140 -.654 21!:> .231 85 1.316 120 -1.560 20 
2612 ,862 120 -.695 210 .175 105 l .436 120 -1.321 210 
2613 .762 145 -.662 20 .251 15 1.301 150 -1.562 30 
2614 .747 145 -.653 20 .209 90 1.295 150 -1.384 30 
2615 .796 120 -.638 20 .182 105 1.365 120 -1.322 50 
2616 • 734 145 -.662 20 .238 85 1.334 145 -1.851 30 
2617 .799 130 -.654 20 .223 85 1.396 100 -1.338 35 
2618 .789 120 -.624 15 .186 105 1.432 120 -1.395 45 



TABLE 2-13 LAR6EST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WINO MINIMUM WINO MAXIMUM WINO Pt.AK WINO PEAK WIND 
NUMBER MEAN AZIMUTH MEAN All MUTH R~S AZIMUT H MAXIMUM AZIMUTH MINIMUM AZIMUTH 

2'19 .744 140 -.655 l'=> .226 85 1.317 140 -l.672 45 
2620 .736 140 -.641 l'=> .209 85 1.292 110 -1.718 45 
2621 .794 l "O -.b39 l'=> .175 120 1.352 120 -1. 375 45 
2622 .752 145 -. 77'=> 2'=> .318 50 l.499 90 -1.777 265 
2623 .779 140 -.812 20 .276 55 1.684 100 -1.693 50 
2624 .sou 125 -.759 20 .209 ':JO 1.360 125 -1.567 50 
2625 .724 145 -.686 25'=> .351 55 1.408 50 -2.372 255 
2626 .742 135 -.120 2'::>'=> .317 55 1.321 140 -1.728 250 
2627 .782 I.JS -.644 20 .214 80 1.415 125 -1.631 50 
2628 .512 l '=>5 -1. 092 21'=> .299 70 1.122 100 -2.561 65 
2701 .579 20 -.812 330 .2'::>7 110 1.155 55 -l.686 110 
2702 .582 '::JO -.900 330 .227 100 1.328 85 -1.565 330 
2703 .633 '::JO -.774 335 .371 330 1.258 50 -1.658 335 
2704 .7bl '=>5 -. 715 14'=> .215 60 l.417 50 -1.460 330 
2705 .794 75 -. 775 335 .305 110 1.386 80 -1.615 335 
270f> .737 JS -.726 330 .341 45 1.520 40 '."'l .823 335 
2707 .815 65 -.592 14'=> .217 45 1.436 65 -1.070 140 
2708 .759 40 -.638 145 .222 95 1.476 85 -1.295 0 
270Q .754 40 -.639 14'=> .273 105 1.360 50 -1.348 130 VJ 
2710 .740 40 -.619 14'=> .217 60 1.411 60 -1.203 130 -.....J 

2711 .738 40 -.647 14'=> .225 95 1.387 45 -1.406 285 
2712 .717 40 -.650 140 .254 110 1.340 90 -1.620 190 
2713 .743 20 -.571 160 .227 50 1.665 55 -1.361 165 
2714 .674 .J5 - .'=>79 165 .236 50 1.435 55 -l.991 165 
2715 .655 20 -.'=>50 165 .232 130 1.271 45 -1.794 160 
2116 .571 lO -.751 32'=> .254 105 1.195 55 -1. 961 100 
3001 .759 190 -.872 24'::> .2'=>7 225 1.224 195 -1.956 245 
31102 .752 18 0 -.654 2'::>5 .280 115 1.220 l 75 -1.538 55 
3003 .757 160 -.957 11 '=> .287 110 1.319 145 -2.422 110 
3004 .835 195 -.761 240 .225 225 1.357 195 -1.774 245 
3005 .817 lt!O -.772 11'=> .335 120 1.336 180 -2 .119 100 
3006 • 81 ':I 160 -.818 115 .236 55 1.390 145 -1.879 260 
3007 .831 200 -.738 24'::> .258 250 1.331 200 -1.542 270 
3008 .822 180 -.760 245 .296 12':1 1.385 160 -2.032 100 
3009 .810 160 -.787 120 .232 140 1.335 155 -1.690 115 
3010 .811 200 -.718 245 .229 220 1.264 200 -1.796 275 
3011 .766 180 -.763 11!:> ;296 120 1.244 185 -1.824 100 
3012 .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 11'=> .364 120 1.218 165 -1.851 120 
3015 .770 165 -.781 120 .243 120 1.307 155 -1.868 110 
3016 .802 185 -1.442 240 .263 240 1.245 185 -2.537 240 
3117 • 82':1 185 -1. 347 240 .343 240 1.296 185 -2.522 240 
301A .825 lfO -.907 240 .254 240 1.308 160 -1.760 240 
3101 .742 210 -.775 270 .269 265 1.308 220 -2.086 270 
3102 .719 200 -.763 270 .293 260 1.281 205 -2.042 260 



TABLE 2-14 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WINO MINIMUM WINO MAXIMUM WINO PEAK WINO PEAK WINO 
NUMBER MEAN i\ZIMUTH MEAN AZIMUTH RMS AZIMUTH MAXI MUI-I AZIMUTH MINIMUM AZIMUTH 

3103 .745 200 -l,081 255 .491 245 1.226 200 -2.714 245 
3104 .731 200 -.863 24!:1 .321 240 1.234 185 -1.983 240 
3105 .789 185 -.775 110 .339 125 1.359 175 -2.401 110 
3106 .764 170 -.766 11!:1 .212 125 1.276 175 -2.380 110 
3107 .767 215 -1.980 265 .540 265 1.409 210 -4.529 265 
3108 .780 2io -1.143 270 .469 265 1.353 210 -2.680 265 
3109 .780 190 -.611 100 .251 110 l. 367 185 -1.663 275 
3110 .787 185 -.692 10!:1 .306 115 1.328 185 -1.670 70 
3111 .768 170 -.727 110 .344 120 1.417 185 -3.112 60 
3112 .749 170 -.769 11!:1 .269 55 1.330 185 -2 .14 7 115 
3113 ,744 215 -1.019 26!:1 .249 235 1.336 210 -1.938 345 
3114 .792 210 -l.093 265 .304 245 1.372 210 -2.325 255 
3115 .729 190 -1.109 265 .306 255 1.250 190 -1.993 265 
3116 ,742 185 -.761 26!> .294 115 1.321 185 -1. 744 265 
3117 .724 180 -.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 26!:1 .260 235 1,341 220 -1.886 90 
3120 .719 210 -,803 26!:1 .291 240 1.311 210 -1.758 265 
3121 .688 185 -.806 265 .274 245 1,292 210 -1.628 265 VJ 
3122 .726 lt15 -.797 26!:1 .234 110 1,281 190 -1.586 265 co 
3123 .734 185 -,817 100 .260 115 1.318 190 -1.874 110 
3124 .663 165 -1.018 10!:> .342 115 l. 309 165 -2.452 105 
3125 .111 210 -1.021 255 .390 250 1.336 195 -2.560 240 
3126 .812 220 -1.977 26!:> ,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 .212 270 1.346 195 -2.058 270 
3129 .757 190 -.611 270 .217 110 1.300 200 -1.511 270 
3130 .773 205 -.709 270 .252 265 1,302 200 -1.671 270 
3131 .764 215 -1.502 260 .413 255 1.269 220 -3.632 270 
3132 .766 205 -1.453 26!:1 .454 255 1.290 200 -3.116 265 
3133 .759 210 -.888 270 .333 260 1.326 195 -1.956 270 
3134 .797 215 -1.322 265 .349 240 1.373 215 -2.463 260 
3135 .769 210 -l.427 265 ,392 250 1.287 210 -2.570 270 
313fi .731 190 -.758 105 .262 265 1.269 195 -1.644 270 
3137 .758 210 -1.150 265 .313 240 1.390 210 -2.256 260 
313R .771 210 -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 26!:> .249 110 1.325 170 -1.665 255 
3141 .741 170 -.785 105 .305 120 1.260 175 -1.729 270 
3142 .746 155 -.798 105 .312 60 1.281 155 -2.338 70 
3201 .697 210 -.782 26!:> .299 235 1.325 215 -2.139 255 
34102 .735 210 -.786 26!:1 .316 240 1.266 210 -2.085 255 
34103 .663 200 -.725 265 .210 245 1,201 185 -1.761 265 
3204 ,656 185 -.679 26!:1 .232 250 1.208 185 -l.466 260 
3205 .652 180 -.720 100 .271 110 1.235 185 -1.594 270 
3206 .656 165 -.914 10!:> ,303 115 1.224 170 -l.932 105 



TARLE 2-15 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP "4A)(IMUM WIND "IINIMUM WINO MAXIMUM WIND PEAK WIND PEAK WIND 
NUMBER MEAN AZIMUTH MEAN AllMUTl"I RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

3207 ,653 1!:>5 -1.247 105 .521 120 1.279 165 -2.635 11 0 
3208 .658 145 -.898 95 .521 100 1.280 130 -3.212 115 
3209 ,bb4 145 -.173 9U . 333 100 1.164 140 -2.579 95 
3210 .b!:> S 215 -.704 265 • 2!:> 1 230 1,196 205 -1.644 265 
3211 ,64 7 210 -.103 2b0 .315 240 1.368 200 -1.913 255 
3212 .657 200 -,695 260 .259 250 1.333 200 -1.632 260 
3213 .b47 ld5 -,672 265 .235 250 1.260 185 -1.570 260 
3<114 ,662 170 -.661 90 .230 260 1.281 185 -1.509 270 
3215 .661 170 -.bl5 90 .234 115 1.274 185 -1.555 110 
3216 ,655 155 -.!:>72 80 .204 260 1.252 170 -1.471 100 
3217 .611 140 -.760 90 .280 100 1,227 165 -1.834 90 
3218 ,635 140 -l.095 100 .466 110 1,181 140 -3.561 110 
3219 .628 145 -.753 100 .350 115 1.141 130 -l.802 AS 
31:!20 .543 215 -.692 260 .260 230 1.157 220 -2.057 275 
3Z21 .572 210 -.718 26!:> .289 240 1.1 71 205 -2.030 270 
3222 .585 200 -.123 265 .267 240 1,219 205 -2.117 270 
31:!23 .600 205 -. 710 265 .264 245 1.199 185 -1.894 265 
3224 .592 200 -.b36 265 .256 260 1,151 185 -1.101 260 
3225 ,603 175 -.610 270 .254 260 1.251 170 -l .687 265 \..N 

3226 .613 1"75 -.602 275 .226 260 1.272 160 -1.309 265 LD 

3227 ,604 165 -.s8o 90 .221 265 1.192 155 -1.449 275 
3228 .599 155 -.598 90 .248 110 1.146 155 -1.404 100 
3229 .588 145 -.603 90 .259 11 5 1.114 140 -1.400 110 
3230 .597 140 -.594 280 .253 115 1.160 140 -l.850 10 
3231 ,462 210 -.755 260 .316 JSO ,992 210 -2.905 350 
3232 ,524 210 -.739 26!:> .252 265 1,040 210 -2.344 275 
3;a33 .54 3 210 -,680 l65 .258 265 1.107 180 -1.915 275 
34134 .550 195 -.624 275 .248 265 1.179 180 -1.633 265 
3235 .548 175 -.617 215 .240 265 1.195 H!O -1.524 270 
3236 .54 7 175 -.59J 275 .212 265 1.157 180 -1.452 300 
3237 .542 lo5 -.582 275 .193 2l0 1.096 lt;Q - 1.532 85 
3:it38 .562 145 -.559 t!., ':I .196 120 1.085 150 -1.823 10 
3239 .551 1'+5 -.568 290 .226 120 1,080 1'+0 -1.951 90 
3;a40 .331 lUO - • 701 t!.6U .256 265 ,836 190 -2.611 270 
3241 .466 200 -.705 2b!:> .262 265 1.004 195 -?.093 265 
3242 .5 07 200 -.633 z ·7 u .244 l65 1.170 190 -1.70'+ 270 
3243 .502 2UO -.589 2 7'.> .219 265 1.059 190 -1.386 210 
3244 ,4Y4 180 -. 589 "£ "(5 .221 270 1.050 lt>5 - 1.529 275 
3l45 .481 lo5 -.567 285 .247 85 1.050 155 -1.523 305 
3246 .493 lb5 -. !:>8 7 (5 .253 85 1.038 160 -1.600 75 
3247 .!:>32 140 -.570 310 .231 85 1.044 160 -2.406 80 
3248 ,539 140 -.603 285 .214 85 1.024 140 -2.353 80 
3249 .343 2U5 -.lOO cbU .267 260 .985 160 -2.459 345 
3250 .43 1 2U5 -.t:.41 2t>U .254 260 ,939 200 -2.251 260 
3ii51 .482 205 -.623 275 .219 270 1,005 175 -1.744 210 
3252 ,489 20!:> -.t>2U C75 • 21 '- 270 l,04f> 175 -1.372 275 



TABLE 2-16 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

lAP MAXIMUM WIND MINIMUM WINU MAXIMUM WINO PEAK WINO PEAK WINO 
NU!i!BER MEAN AZIMUTH MEAN ALIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

3l53 .466 210 -.604 2811 .220 80 l.072 200 -1.379 80 
3i!54 .431:! 170 -.579 28!:> .238 80 1.089 200 -1.631 75 
3l55 .457 1'+5 -.bOO J5tl .256 85 .995 180 -1.689 75 
3l56 .4'J6 145 -.b02 315 .247 90 1.104 140 -2.450 75 
3ii!57 .486 145 -.b45 JlU .221 80 1.108 140 -1.873 85 
3l58 .303 205 -.ti51 270 .238 260 .954 170 -2.286 265 
3l59 .J8b 205 -.b45 no .230 26!:> 1.109 170 -2.082 270 
3'160 .452 210 -.64J iU!:> .234 270 1.193 l 70 -1.826 280 
3"61 .4b5 195 -.594 27!:> .206 270 1.065 200 -1.358 275 
3il62 .407 200 -.582 285 • l 89 85 .856 200 -1.436 280 
3l63 .399 115 -.581 28!:> .238 85 1.014 180 -1.264 80 
3il64 .J97 lb5 -.ti03 345 .262 80 .917 165 -1.872 80 
3l65 .520 l'+O -.b54 310 .248 80 1.057 140 -2.537 75 
3l66 .52b 140 -.b56 31U .210 310 1.072 140 -2.108 80 
3l67 .287 205 -.648 l.7!:> .242 2b0 .746 210 -2.360 280 
3'168 .372 205 -.676 l75 .241 no .909 200 -2.347 275 
3il69 .520 2UO -.583 275 .220 275 1.048 200 -1.614 275 
3l10 .438 200 -.519 cl:!!:> .206 275 .858 170 -1.480 275 
3l11 .413 115 -.b6l 28U .236 270 1.006 210 -1.351 275 -!:::" 
3il72 .381 l '0 -.b4b JO!:> .2b8 80 .847 185 -2.096 80 0 

3.i73 . 390 110 -.667 J4!:> .279 80 .955 bO -1.786 355 
3l14 .425 140 -.759 315 .298 80 .946 170 -2.447 90 
34175 .43b 140 -.8lb 315 .279 75 l.04b lb5 -2.637 70 
3il76 .21b 210 -.b76 270 .289 270 .890 185 -2.931 270 
3277 .356 210 -.667 275 .278 270 .904 185 -2.247 275 
3278 . 390 210 -.662 280 .259 270 .974 185 -l.994 275 
3l79 .408 210 -.100 285 .235 275 1.067 205 -2.603 300 
3l80 .371 210 -.693 285 .226 275 1.008 205 -1.481 280 
3l81 .327 210 -.627 290 .226 7S .900 205 -1.502 300 
3l82 .308 170 -.590 345 .261 355 .743 205 -2.094 80 
3l83 .344 135 -.761 320 .2'J8 355 .849 175 -2.745 75 
3284 .377 135 -.794 31!:> .296 75 .903 150 -2.484 350 
3285 .275 210 -.606 285 .273 270 .811 215 -2.492 270 
3l86 .322 210 -.643 285 .282 270 .9 .. 9 215 -2.585 270 
3l87 .352 210 -.101 285 .263 275 .966 220 -1.809 280 
3288 .334 210 -.709 285 .252 275 .962 215 -2.167 280 
3189 .306 205 -.659 305 .221 280 .899 215 -1.434 300 
3'190 .251 205 -.592 JO!:> .216 280 .761 220 -1.376 305 
3l91 .223 170 -.546 345 .267 345 .101 210 -1.726 345 
3292 .274 l 40 -.100 325 .299 355 .121 140 -2.275 345 
3il93 .330 140 -.732 325 .276 315 .838 145 -2.480 80 
3291o .229 210 -.632 285 .236 275 .809 215 -2.575 285 
3l95 .211 215 -.647 l.85 .258 275 .926 165 -2.460 305 
3496 .202 205 -.703 285 .249 275 .789 215 -2.247 305 
3297 .274 205 -.b94 305 .229 275 .860 210 -1.604 285 
3298 .235 205 -.646 305 .220 280 .887 230 -1.604 285 



TARLE c:'-17 LARGfST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM lllJND MINIMUM WIND MAXIMUM llllNO PEAK WINO PEAK WIND 
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH "4AXIMUM AZIMUTH "'lNIMUM AZIMUTH 

3299 .209 210 -.50J 305 .201 280 1.068 21S -1.838 S5 
3300 .152 115 -.494 345 .249 355 .714 215 -1.659 35S 
3301 .239 135 -.598 325 ,305 355 .75S l 3S -2.423 355 
3302 .303 135 -.626 J25 . 279 3S5 ,963 l4S -2.487 325 
3303 .219 210 -,660 285 .230 280 . 819 21S -2.S81 265 
3304 . 235 210 - . 689 285 .234 280 .819 215 -2.264 28S 
3305 . 202 21S - . 738 285 .258 275 .928 180 -2.os1 30S 
330f. .182 215 -.606 285 .217 275 ,668 215 -l.S9l 275 
3307 .159 PO -.454 310 .200 285 .622 22S -1.322 310 
3308 .141 l 7 0 -.366 325 .169 285 .S58 215 -1.130 70 
3309 .110 130 -.391 345 .194 350 • 712 230 -1.582 6S 
3310 .168 13S -.452 350 .238 3S5 .661 l4S -1. 551 3SO 
3311 .229 135 -.401 350 .231 355 ,807 145 -1.886 3S5 
3312 .164 210 -.689 c:'85 .232 275 .652 215 -2.251 30S 
3313 .177 210 -.721 285 .291 280 1.026 19S -2.448 280 
3314 .215 170 -.707 285 .210 280 .672 215 -1.791 280 
3315 .249 lb5 -.509 305 .209 28~ .647 170 -l.S62 320 
3316 .264 170 -.42J 325 .186 285 .662 240 -1.625 320 
3317 .235 l , 0 -.309 330 .155 b5 .871 130 -1.051 320 

~ 3318 .111 170 -.375 65 .196 70 .S39 165 -1.376 6S 
3319 .136 130 -.362 350 .216 355 .sos 130 -1.454 3SS 
3320 .190 lJO -.347 350 .197 355 .625 130 -1.313 330 
3321 .182 210 -.670 285 .282 285 .694 205 - 2 .ss1 290 
3322 .211 210 -.744 285 .319 285 .653 210 -2.761 310 
3323 .280 160 -.617 305 .241 280 .7SS 155 -2.009 320 
3324 .319 165 -.454 305 .200 310 .735 170 -1.590 305 
332S .356 175 -.404 325 .190 310 1.002 200 -l.437 320 
3326 .344 l 75 -.265 325 .160 65 .839 l6S -l.08S 3S 
3327 .288 17S -.346 65 .205 70 • 715 165 -l.S28 60 
3328 .193 1'75 -.377 350 .206 335 .S8l l6S -l.S97 3S5 
3329 .168 lJO -. :H9 350 .183 355 .765 155 -1.304 3SS 
3330 .254 215 -.825 285 .413 280 1.019 15S -3.924 280 
3331 .313 155 -.b84 285 .306 280 l .O 17 15S -2.448 280 
3332 .399 lb5 -.469 305 .2S6 285 l.OSS 15S -1.981 275 
3333 ,419 16S -.387 325 .219 305 1.039 14S -1.401 27S 
3334 .428 170 -.334 320 • l 90 305 l.066 180 -1.327 31S 
3335 .411 175 -.237 330 .193 65 1 . 048 180 -l.lS8 65 
3336 .381 175 -.310 350 .192 65 .958 180 -1.127 65 
3337 .316 l 75 -.364 350 .181 70 .979 17S -1.403 70 
3338 . 151 175 -. 341 340 .194 330 . 6SS 130 -1 . 232 65 
3339 • 711 155 -1.172 100 .S92 115 1,249 155 -3 . 264 110 
3340 .711 155 -.68~ 90 . 308 115 1.226 170 - 1.662 95 
3341 .730 155 - . 644 90 .252 90 1 . 336 15S -1.629 10 0 
3342 .721 15S - .670 9 0 .242 90 1 . 308 155 - 1 . 782 8 5 
3343 .706 135 -1 . 010 95 .510 110 1 . 348 135 -2.654 95 
3344 .719 155 - . 578 275 . 215 90 1 , 301 155 -1.398 95 



TABLE 2-18 LAkGEST PRESSURE COlFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP PolAXIMUM WIND MINIMUM WIND MAXIMUM WIND PEAK WINO PEAK WINO 
NUMBER MEAN AZIMUTH MEAN AZIMUTH RMS AZIMUTH "4AXIMUM AZIMUTH MINIMUM AZI"4UTH 

3345 • 719 l !:>5 -.666 90 .241 95 1.305 160 -1.613 90 
3346 .706 155 -.850 90 .366 105 1.266 155 -2.042 90 
3347 .69!:> 140 -.939 9!:> .397 115 1.194 135 -2.877 100 
3348 .102 160 -.593 8!:> .200 9!:> 1.317 160 -1.407 275 
3349 .681 155 -.848 9!:> .387 110 1.291 155 -2.035 90 
3350 .681 1!:>5 -.612 9U .229 265 1.298 155 -1.450 265 
3351 .666 155 -.691 9!:> .336 110 l.271 155 -1.740 100 
3352 .656 135 -.666 9!:> .310 115 1.194 135 -1.757 295 
3353 .606 10 -.610 3 l !:> .237 275 .893 10 -1.834 320 
3354 .639 10 -.815 28!:> .310 275 .923 10 -2.431 295 
3355 .250 175 -.419 33!:> .2:n 330 .735 175 -1.822 65 
3356 .470 21:10 -.389 3!:>U .232 330 .798 270 -1.307 330 
3501 .652 215 -.510 265 .191 240 1.183 215 -1.168 260 
3502 .529 210 -.530 au .182 85 l.010 210 -1.302 275 
3503 .486 190 -.613 8!:> .177 90 1.027 185 -1.342 85 
3§04 .41:12 175 -.776 90 .169 100 1,041 210 -1.429 90 
3§05 .515 160 -.787 9!:> .183 110 .976 155 -1.504 90 
3§06 .642 145 -.754 9!:> .183 120 1.120 145 -1.571 90 
3507 .927 215 -.744 26!:> .201 240 1.385 220 -1.713 265 ..i::-
3§08 .876 195 -.852 26!:> .241 250 1.424 200 -1.844 265 l'V 

3509 .1:197 urn -.684 90 .252 260 l.399 200 -1.517 265 
3510 .894 180 -.82!:> 90 .246 100 1,366 170 -1.515 95 
3511 .870 155 -.849 9!:> .261 110 1.319 170 -1.610 90 
3312 .903 145 -.1:134 9!:> .218 120 1.343 145 -1.602 90 
3513 .876 220 -.880 26!:> .239 260 l.307 215 -2.055 260 
3!il4 .870 195 -.a8o 265 .347 260 1.375 200 -2.251 270 
3515 .941 190 -.880 27U .377 265 1.406 180 -1.987 275 
3!H6 .895 175 -.798 85 .271 95 1.393 180 -1.805 90 
3517 .876 155 -1.113 90 .374 100 l.309 175 -1.986 90 
3118 .904 145 -1.078 100 .254 100 1.382 145 -2.335 100 
3519 .864 225 -.536 JlU .234 250 1.336 215 -1.806 265 
3ti20 .863 190 -.633 27U .290 265 1.318 215 -1.717 270 
3521 .908 190 -.65!:> 27U .266 260 1.411 180 -1.711 270 
3!ii22 .847 115 -.739 80 .241 85 1.370 175 -1.526 110 
3123 .750 11:10 -.884 8!:> .291 85 1.341 160 -2.082 245 
3124 .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 -.560 JlU .234 255 1.445 190 -1.262 275 
3603 .831 l '10 -.573 JlO .2!:>3 260 l.440 190 -1.461 260 
3604 .858 235 -.!:>97 310 .298 165 1.341 230 -1.396 40 
3605 .868 225 -.626 31~ .389 165 1.660 175 -1.169 340 
3606 .85!:> us -.65'+ l '+ 0 .279 170 1.394 190 -1.404 110 
3607 .782 230 -.588 JlU .349 110 1.326 23!:> -1.477 110 
3608 .798 220 -.!:>76 . .nu .289 17!:> 1.332 l'ilO -1.371 340 
3609 .819 220 -.59'1 310 .174 185 1.406 200 -1.062 340 
3UO .757 230 -.583 120 .267 170 1.321 240 -1.494 110 



TABLE 2-19 LA~GEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

lAP MAXIMUM WINO MINIMUM WINO MAXIMUM WINO PEAi< WINO PEAK WINO 
NUfllBER MEAN All MUTH MEAN AllMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

3611 .794 2JO -.562 JlU .249 175 1.295 220 -1.187 340 
3612 .tHO 210 -.571 JlO .168 260 1.332 210 -1.060 340 
3613 .MIO 2JO -.612 J4U .212 115 1.181 240 -1.477 340 
3U4 .759 2JO -.616 J4U .262 255 l.279 210 -1.722- 90 
3615 .789 210 -.!:>78 J4U .195 260 1 • .392 240 -l.Z86 110 
3616 .865 185 -.856 140 .402 165 1.492 170 -l.842 150 
3101 .522 110 -1.115 20!:> .417 205 1. 011 150 -3.458 210 
3l02 .592 lt!O -.828 5!:> .275 205 1.177 180 -1.976 55 
31103 .640 130 -.871 5!:> .279 !:>5 1.147 130 -2.048 55 
3~04 .819 lJO -.76J 220 .254 210 1.374 155 -1.387 215 
31105 .799 140 -.836 SU ·• 31 7 205 1.549 180 -1.797 55 
3106 .788 120 -.779 50 .257 215 1.281 145 -1.606 255 
3107 .848 125 -.726 210 .179 16!:> l.376 120 -1.319 210 
3'708 .844 125 -.828 210 .243 185 1.331 110 -1.456 215 
3l09 .838 125 -.111 21 !:> .362 200 l.329 110 -1.687 210 
3110 .847 125 -.764 210 .176 110 l.391 160 -1.465 210 
3111 .829 120 -.799 210 • 2:n 205 l.312 130 -1.582 215 
31112 .831 120 -.709 215 .320 200 1.290 120 -1.645 250 
3,13 .806 120 -.660 210 .176 105 1.463 130 -1.325 210 ..c-
3'1'14 .793 120 -.647 215 .201 180 1.375 130 -1.326 215 \..N 

3'1'15 • 783 125 -.655 24!:> .243 200 1.373 130 -1.887 245 
3116 .839 125 -.691 21!:> .201 95 1.373 120 -1.102 50 
3'17 .851 125 -.687 245 .236 185 1.352 120 -1.434 so 
3ll8 .831 125 -.662 20 .256 195 1.330 125 -1.895 240 
3719 .799 125 -.686 20 .232 125 1.367 155 -l .41"4 55 
3720 .795 125 -.689 20 .230 HIS 1.499 165 -1.387 235 
3721 .790 125 -.684 250 .260 195 1.334 115 -1.897 245 
3'22 .761 145 -.712 20 .194 50 1.380 130 -l.496 20 
3'23 .742 125 -.756 20 .212 180 1.344 130 -1. 745 250 
3n4 .736 125 -.736 245 .249 200 1.318 130 -1.854 250 
3725 .830 125 -.635 210 .209 50 l.467 140 -1.342 5 
3726 .802 125 -.775 20 .297 55 1.432 115 -2.401 . 55 
3727 . .775 125 -.776 10 .372 210 1.340 115 -3.404 55 
3l28 .467 95 -1.011 210 .298 200 1.122 100 -2.327 215 
4001 .724 80 -1.333 20 .570 25 1.324 55 -3.034 25 
4802 .673 75 -.903 5 .401 50 l.459 55 -2.619 10 
41103 .604 255 -.742 200 .257 205 1.107 255 -1.680 195 
41il04 .696 240 -.893 200 .253 215 l.224 240 -l.938 190 
4005 .893 300 -.824 33!:> .218 320 l .345 290 -l.929 340 
41il06 .925 280 -.!136 340 .299 330 l.359 280 -1.893 190 
4907 .914 260 -.85J 205 .311 335 1.531 275 -2.277 340 
4008 .916 245 -.864 205 .247 220 l.476 240 -1.678 200 
41109 .890 290 -.875 335 .242 325 1.372 290 -1.861 335 
4010 .909 ?.80 -.852 335 .367 330 1.360 275 -2.174 340 
4011 .902 2b5 -.858 205 .332 210 1.422 265 -2.041 200 
4012 .859 245 -.869 205 .247 220 1.342 250 -l.866 205 



TABLE 2-20 LARGFST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXI MUI-I WINO MilllIMUl-l WIND MAXI MUI-I WINO PEAi< WINO PEAK WINO 
NUMBER MEAN AZIMUTH MEAN ALI MUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

4113 .869 290 -.886 33';) .l82 325 1.365 280 -1.830 330 
1+114 .889 280 -.899 33!> .394 330 1.449 280 -2.203 200 
4115 .ass 260 -.793 20!> .373 210 1.439 275 -1.822 205 
4Ql6 .87';) 250 -.840 20!:> .275 220 1.454 250 -2.619 195 
4117 .857 290 -.874 33';) .280 320 1.323 280 -1.824 185 
4118 .869 270 -.808 33!:> .352 330 1.379 270 -1.951 195 
41119 .835 245 -.773 205 .257 115 1.330 235 -2.209 190 
4020 .836 290 -.835 33!:> .246 50 1.293 275 -2.363 50 
4021 .840 265 -.823 335 .326 330 1.382 255 -2.075 125 
4022 .856 2!>0 -.778 20';) .211 120 1.457 255 -1.829 125 
4023 .823 285 -.767 33!:> .235 30 1.275 285 -1.866 15 
4g24 .810 265 -.IHl 335 .296 325 1.289 260 -2.098 340 
41125 .810 250 -.746 20!:> .234 340 1.334 245 -2.126 345 
4026 .786 285 - • a 12 33!:> .212 315 1.344 285 -2.020 350 
4127 .788 265 -.815 340 .302 325 1.256 285 -1.927 345 
4128 .776 2';)0 -.769 340 .238 340 1.275 250 -l.931 200 
41129 .742 285 -.878 33!:> .244 320 1.259 285 -2.030 330 
4830 • 719 265 -.856 33!:> .310 32!:> 1.250 260 -1.949 335 
4131 .735 255 -l.J82 210 .440 205 1.360 250 -3.529 200 

~ 4g32 .812 290 -.889 33!> .250 315 1.366 280 -l.891 335 
41133 .841 2/0 -.901 335 .328 32';) 1.441 270 -2.237 335 
034 .849 255 -.'H7 20!> .246 225 1.487 250 -2.344 200 
4101 .760 275 -.803 33!:> .256 50 1.377 285 -2.602 335 
4102 • a 1 o 265 -.823 340 .340 32';) 1.341 275 -2.030 335 
4103 .776 265 -.870 20!:> .319 20!> 1.380 265 -2.053 200 
4104 .762 2!:>0 -1.133 200 .543 205 1.340 250 -3.185 205 
4105 .736 250 -.966 180 .305 195 1.307 250 -2.343 195 
4106 .738 240 -.927 180 .278 185 1.328 240 -2.065 lAO 
4107 .723 285 -.785 340 .256 320 1.298 290 -2.257 330 
4108 .760 265 -.785 340 .325 325 1.295 265 -1.996 340 
4109 .777 265 -.751 350 .277 330 1.277 265 -1.775 350 
4110 .790 250 -.734 350 .243 J40 1.383 265 -1.750 350 
4111 .753 250 -1.193 18!:> .466 190 1.398 265 -2.591 190 
4112 .714 235 -1.864 190 .499 200 l.404 245 -3.877 190 
4113 .688 285 -.813 340 .250 320 1.184 275 -2.152 335 
4114 .743 275 -.845 340 .303 325 1.288 275 -2.038 340 
4115 .766 265 -.897 180 .278 195 1.334 270 -1.981 340 
4116 .699 2b0 -l.079 l 8!:> .336 200 1.327 275 -2.155 190 
4117 .741 240 -1.010 190 .298 210 l.400 240 -2. l 7 3 195 
4118 • 712 240 -.980 18!:> .256 215 l.380 240 -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 • 116 265 -.833 3!:>0 .2!:>3 200 1.348 270 -1.780 185 
4122 .694 250 -.794 190 .275 205 l.242 270 -1.626 190 
4123 .670 2';)0 -.798 190 .319 210 1.171 265 -1.852 195 
4124 .651 230 -.797 190 .276 21!:> 1.243 245 -1.937 355 



lABLE 2-21 LAR~EST PRESSUR~ COEFFICIENTS FOk SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM llHND MINIMUM WIND MAXIMUM WIND PEAK WIND PEAK WIND 
NUMBER MEAN ALIMUTH MEAN AZIMUTH RMS AZIMUlH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

4125 .776 245 -.956 19!:> .413 200 1.416 245 -3.241 200 
4126 .793 250 -.731 J4!:> .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 l.440 245 -2.082 180 
4129 .819 230 -2.162 185 .101 195 1.485 230 -3.733 190 
4130 .811 2!:>0 -.738 180 .367 190 1.448 250 -3.018 190 
4131 .816 250 -.998 180 .361 18!> 1.412 240 -2.084 350 
4132 .797 2'+0 -l.595 18!:> .472 195 1.440 240 -2.851 185 
4133 .814 230 -1.677 190 .443 200 1.396 240 -3.467 185 
4l34 .799 250 -.838 180 .296 185 1.347 255 -2.001 350 
4135 .784 250 -1.629 185 .451 195 1.372 245 -3.033 185 
4136 .000 230 -l.451 18!:> .368 195 1.329 235 -3.058 195 
4137 .792 250 -1.159 18!:> .374 195 1.299 270 -2.088 185 
4138 .767 250 -1.348 18!:> .367 195 1.371 240 -2.624 185 
4139 .781 230 -1.230 18!:> .288 180 1.382 230 -2.198 190 
4140 .769 2t!5 -.•HJ 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 -.909 185 .314 195 1.266 260 -1.713 185 
4l01 .610 310 -.862 355 .312 340 1.175 300 -2.539 340 ..!:=" 
U02 .576 300 -1.052 350 .693 340 1.186 290 -3.553 335 \J1 

U03 .634 290 -1.436 340 .511 330 1.255 290 -3.425 340 
4l04 .58b 280 -l.041 340 .294 335 1.201 275 -2.143 335 
U05 .557 270 -.819 340 .251 335 1.205 260 -1.806 185 
4l06 .583 260 -.77'+ 185 .274 200 1.253 260 -1.532 185 
4l07 .641 260 -.762 185 .281 20!) 1.280 260 -1.574 195 
4l08 .609 235 -.736 190 .312 210 1.300 255 -1.541 10 
4209 .57b 235 -.749 190 .269 215 l.161 255 -1.952 180 
4ll0 .518 300 -1.677 " 345 .687 340 1.130 310 -4.389 340 
Ull .616 295 -.951 355 .346 34!) 1.200 290 -2.200 345 
4ll2 .610 2t!O -.b74 5 .192 190 1.138 280 -1.500 5 
4ll3 .590 2BO -.710 180 .240 340 1.139 275 -1.643 345 
4ll4 .583 280 -.759 355 .252 340 1.139 265 -1.551 180 
4ll5 .615 265 -.744 355 .2b3 200 1.159 255 -1.541 190 
4216 .603 255 -.750 190 .293 205 1.258 250 -1.943 190 
4ll7 .559 240 -.776 190 .287 210 1.238 250 -1.766 190 
4ll8 .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 
4Z20 .556 2B5 -.813 345 .355 335 1.283 300 -1.814 335 
4a21 .592 285 -.83& 34!:> .341 33!) 1.231 300 -1.918 340 
4222 .593 285 -.836 34!:> .296 340 1.182 285 -1.739 345 
4l23 .581 285 -.705 0 .228 195 1.222 285 -1.645 180 
4224 .501 285 -.714 18U .256 195 1.114 260 -1.696 180 
4225 .472 245 -.752 185 .2!>6 200 1.017 240 -1.638 185 
4'26 .!>28 245 -.748 18!:> .290 205 1.092 2'>0 -1.873 180 
4l27 .588 240 -.12'1 l '1 u .308 205 1.167 240 -1.919 195 
4l28 .538 240 -.735 190 .326 210 1.211 255 -2.291 180 



TABLE 2-22 LARGEST PHESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WINO MINIMUM WINO MAXIMUM WINO PEAK WINO PEAK WIND 
NUMBER MEAN AZIMUTH MEAN All MUTH R"1S AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

4229 .510 230 -. 752 l9U .312 215 1.104 225 -2.273 185 
4230 .329 JOO -.694 16!) .240 335 .953 310 -1.870 345 
UJl .469 280 -.686 l7U • 281 335 1.090 295 -1.677 350 
4l32 .479 21!5 -.709 170 .252 340 1.098 275 -1.532 345 
4233 .446 21!5 -.747 170 .229 190 l.028 275 -1.590 185 
4234 .428 285 -.735 11!0 .237 190 1.013 275 -1.610 185 
4235 .491 245 -.720 185 .259 205 1.113 250 -1.667 185 
4236 .575 240 -.800 185 .354 205 l.407 245 -1.988 185 
4ii!37 .584 240 -.773 185 .392 210 l.308 235 -2.000 200 
4l3B .547 230 -.750 l 8S .317 215 1.241 235 -2.541 190 
4'139 .325 280 -.778 125 .210 125 1.006 275 -2.094 120 
4a40 .411 275 -.740 10 .256 335 1.082 275 -2.175 115 
4l41 .471 280 -.764 lU .261 18 0 1.055 275 -1.859 345 
4242 .477 285 -.769 l 65 .259 190 1.050 280 -1.739 0 
4l4J .456 285 -.795 l7S .2 fl 190 1.103 255 -1.701 185 
4l44 .462 245 -.838 180 .252 195 1.169 240 -2.032 180 
4il45 .504 250 -.831 lRO .285 205 1.286 240 -l.988 185 
4l46 .498 250 -.797 180 .383 210 1.329 240 -1.979 180 
4l47 .424 245 -.780 l8U .335 215 1.205 240 -1.827 180 -!::" 
4248 .268 215 -.761 s .302 120 .988 280 -2.590 120 CJ") 

4249 .382 275 -.772 s .273 115 1.148 280 -2.063 15 
4<!50 .436 280 -.820 10 .265 180 l.133 285 -2.046 30 
4il5 l .457 285 -.807 s .266 180 1.229 285 -1. 744 350 
4l52 .440 280 -.836 170 .297 185 1.070 280 -1.749 185 
4i53 .434 235 -.877 180 .268 190 .985 255 -2.090 180 
4254 .468 235 -.883 180 .254 190 1.100 235 -2.059 200 
4255 .471 235 -.84S 180 .306 210 1.277 250 -2.435 180 
4256 .409 235 -.821 180 .326 215 1.142 255 -2.561 195 
4257 .247 275 -.780 5 .J25 120 .903 275 -2.772 125 
4258 .352 275 -.812 5 .283 115 1.020 275 -2.122 30 
4259 .407 280 -.885 5 .247 175 1.052 275 -2.038 10 
4'160 .424 280 -.!l02 5 .294 180 1,088 270 -1.695 30 
4l6l .392 280 -.802 l6S .313 185 1,072 285 -1.554 180 
4262 .401 240 -.860 180 .279 190 1.049 235 -2.058 180 
4263 .433 245 -.913 180 .273 190 1.234 235 -2.763 180 
4Z64 .44!> 245 -.905 180 .274 215 l, 118 235 -2.242 185 
4l65 .377 245 -.861 l8U .284 215 1.141 240 -2.305 185 
4l66 .217 275 -.7.77 s .328 120 .903 265 -3.203 15 
4267 .347 275 -.898 5 .290 15 1.208 275 -2.603 15 
44168 .389 275 -.875 s .283 15 1.211 275 -2.251 15 
4l69 .374 215 -.687 160 .277 175 l.089 275 -1.614 30 
4l70 .312 250 -.730 l6S .323 180 .856 275 -1.862 165 
4271 .340 235 -.944 165 ,349 180 .885 225 -2.264 35 
4l72 .348 240 -.947 17S .340 180 .957 255 -2.509 180 
4273 .343 240 -.<.J74 180 .282 180 l.103 255 -2.454 180 
4274 .299 240 -.910 180 .242 180 1.012 255 -2.087 185 



TABLE 2-23 LARGEST PRESSURE COEFFICIENTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP "!AX I MUM WIND MINIMUM WINO MAXIMUM WIND PEAK WINO PEAK WINO 
NUMBER MEAN AZIMUTH MEAN ALIMUTH RMS AZIMUTH MAXIMUM AZIMUTH MINIMUM AZIMUTH 

4l75 .181 275 -.7l'j 5 .268 25 .852 275 -3.109 25 
4inb .264 275 -.769 5 .312 20 .955 270 -2.833 20 
4in7 .2t15 280 -.551 0 .276 20 .869 275 -1.757 20 
4l78 .21b 280 -.585 130 .260 165 .859 285 -1.335 145 
4l79 .279 250 -.706 150 .JOS 165 .1:121 285 -1.618 150 
4l80 .301 250 -.741 160 .303 175 .888 290 -1.929 35 
4l81 .315 250 -.923 165 o36S 180 .903 22S -2.164 185 
4il82 .290 2 .. 0 -.994 180 .297 l8S .909 240 -2.878 180 
4l83 .;ns 23S -.934 180 .210 18S .92S 240 -2.908 160 
4l84 .1S4 27S -.640 5 .293 3S5 .908 260 -2.655 3S5 
4l8S .208 275 -.615 5 .218 355 .986 265 -2.179 15 
4i86 .222 275 -.398 355 .235 150 .971 265 -1.883 40 
4l87 .216 280 -.545 13~ .267 150 .8S8 265 -l.3S4 40 
4l88 .216 2SO -.678 135 .289 165 .973 320 -1.578 130 
42A9 .237 2!;0 -.724 130 .369 165 .865 240 -1.621 135 
4il90 .230 250 -.843 165 .395 170 .851 240 -2.450 165 
40i!91 .213 240 -1.069 165 .391 180 .871 260 -3.590 180 
40l92 .200 235 -.942 165 .321 180 .893 260 -3.021 180 
4l93 .134 275 -.589 0 .253 350 .679 265 -2.152 350 ..i::-
4i94 .110 280 -.407 5 .205 0 .643 280 -2.040 25 '-J 

4l95 .180 280 -.319 25 .213 140 .616 270 -1.344 40 
4l96 .183 2'j0 -.402 13!'> .242 140 .990 250 -1.250 25 
4l97 .179 2i;;o -.587 135 .285 150 .110 145 -l.Sl9 135 
4298 .181 250 -.102 135 .292 150 .806 26S -1.599 135 
40l99 .177 250 -.762 130 .382 165 .ass 160 -2.089 140 
4300 .148 230 -1.024 165 .430 180 .945 l4S -3.294 165 
4301 .142 230 -1.005 165 .368 180 .783 225 -2.874 165 
4302 .092 27S -.303 350 .180 70 .sos 28S -l.677 20 
4303 .121 275 -.JOO 350 .200 70 .691 180 -1.767 70 
4304 .129 260 -.301:> 50 .160 30 .S36 255 -1.613 2SS 
4305 .12s 260 -.250 30 .204 140 .S90 12S -.947 135 
4306 .123 255 -.411 135 .252 145 l.092 130 -1.170 l4S 
4307 .131 255 -.59S 130 .271 150 .688 120 -1.532 140 
430E! .133 2JO -.728 13U .315 15S .647 155 -2.360 125 
4309 .119 230 -.b95 145 .343 160 .673 180 -2.305 150 
4310 .101 230 -.728 170 .344 170 .831 300 -3.200 155 
4311 .14S 13'> -.267 355 .163 70 .589 140 -1.893 40 
4312 .112 135 -.267 355 .112 40 .610 140 -2.476 40 
4313 .130 260 -.283 50 .160 40 .589 140 -1.327 45 
4314 .142 260 -.248 45 .168 13'> .811 250 -1.067 30 
4515 .156 265 -.182 30 .224 140 .637 160 -1.161 140 
4316 • l 62 26'j -.403 130 .267 145 .606 140 -1.381 130 
4317 .124 225 -.726 130 .309 145 .548 185 -2.127 150 
4318 .111 2JO -.708 140 .292 145 .952 315 -4.171 115 
4319 .128 230 -.626 140 .278 200 .685 230 -2.099 145 
4320 .H18 135 -.267 0 .166 45 .604 140 -1.249 30 
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TARLE 2-26 LA~GEST PRESSU~E COtFFICitNTS FOR SEARS TOWER -- CHICAGO• ILLINOIS 

TAP MAXIMUM WINO MINIMUM WINO MAXIMUM WINO PEAK WIND PEAK WIND 
NUMBER MEAN ALIMUTH MEAN ALlMUTH RMS AZIMUTH MAXI MU~ AZIMUTH MINIMUM AZIMUTH 

4611 .79'::> 215 -.'::>64 34 U .283 280 1.359 260 -1.373 340 
4612 • 788 215 -.610 J4U .291 28'::> 1.313 220 -2.401 355 
4f>l3 .802 2JO -.636 J2'::> .205 27'::> 1.340 215 -2.094 50 
4614 .715 uo -.653 Jj'::> .256 200 1.267 220 -1.631 345 
4615 .671 210 -.620 J4U .23 1 310 l.202 220 -1.786 345 
4616 • 848 185 -1.329 26'::> .5J4 16'::> l.512 185 -2.847 160 
SfllOl • 709 31'::> -.'::>6 7 170 .324 26'::> l.430 320 -l.447 75 
5102 .768 320 -.65J 6'::> .245 5'::> l.442 315 -3.090 50 
Si03 .437 170 -.845 l2U .291 220 .994 170 -1.624 105 
5104 .296 200 -.tHO 24U .4f6 170 1.094 200 -4.397 170 
Si05 .720 21'::> -.623 J4U .249 260 1.306 225 -1.920 350 
5106 .674 22'::> -.605 340 .259 270 1.131 215 -1.872 350 
5107 .757 31'::> -.724 24'::> .2•7 26'::> l.555 30'::> -2.802 190 
5108 .835 175 -.67'1 1'::> .228 l <J'::> 1.411 180 -1.597 260 
5eoq .714 22'::> -.'::>93 J•U .206 25'::> 1.245 225 -1.602 335 
5810 .229 100 -.850 150 .289 190 .835 115 -1.626 180 
5111 -.339 2'::>'::> -1.010 140 .288 130 .311 125 -1.699 140 
5il2 -.299 l l 0 -1.059 220 .291 230 .402 230 -1.829 215 
5113 -.2•2 60 -.64'1 21> .126 10'::> .113 70 -1.129 190 V1 

5814 .162 80 -.898 2'::> .287 35'::> .941 65 -2.127 10 0 

5il5 .525 9'::> -.927 2U .303 5 1.080 100 -1.976 20 
5116 -.173 '::>O -.91 '::> 40 .317 50 .484 55 -2.007 45 
5117 -.227 310 -.878 J20 .211 315 .371 310 -1.491 315 
5tll8 .6't6 65 -.586 l6U .229 60 1.757 55 -1.433 290 
5il9 .623 20 -.781 7U .283 30 l.278 10 -2.379 70 
5120 .706 lJ'::> -.611 J5U .298 180 1.239 135 -1.391 185 
5fil21 .602 40 -.613 l6U .264 350 l.332 •S -2 . 153 155 
5122 • 699 20 -.627 lbU .2•0 50 1.636 't5 -1.822 170 
5123 .472 10 -.849 &'::> .21& 60 .988 10 -1. 734 70 
5124 .39;,> 340 -.tH5 JOO .410 10 l • 111 33'::> -3.229 15 
5125 .759 lJ5 -.67J 2'::>U .263 60 l.645 125 -1.899 260 
Si26 .7'::>5 lJ5 -.748 l '::> .J'::>O 5'::> 1.512 130 -3.172 50 
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Table 3. Full-Scale Pressure Tap Locations 

Face 
Floor North East South West 

so 4121 
49 1206 4201 

4206 
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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FIGURES 
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l:!J':ii:::~ -176' - 350' In Hol ghth 

~ - Over 350' In Ho l ghth 

Figure la. Surrounding Building Configurations 
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Figure 3a. Pressure Tap Locations 
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Figure 3a (continued) 
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Figure 3b. 
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• Original Taps - First 2 Digits 
By Hundreds, Last 2 Di gits 
Shown By Tap On Drawing 

o Added Taps - Tap Numbers 
Near Taps Outside Building 
Outline 
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Figure 3c. 
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EAST FACE 
Tap Nos . 2001-2716 

Pressure Tap Locations 
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Figure 3d. Pressure Tap Locations 
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WEST FACE 
Tap Nos. 4001 -4616 

Pressure Tap Locations 
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Figure 3£. Pressure Tap Locations 
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Figure 4. Completed Model 
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Figure 5. Pressure Transducer Frequency Response 
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6.oo 0.0000 6.25 0.0000 6.50 ~.oooo 6. 75 0.0000 

Figure 25b. Probability Distribution of Peak Positive 
and Peak Negative Pressures 
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fRP NUMBCR 1248 MJNO RT 285 

CPmean 
• -. 442 

1. 4 

1. 2 

I. 0 

.a 
... .... 
Vi z 
"' c , 6 ... ... ::; 

i 
~ .4 ... 

. 2 

0. 0 
-J2. -J O. - 8 . - 6. - 4. - 2. o. 2. 4. 6. 8. 

ICP - CPMCRNl /CP RM.S 

TAP NUM8EA tz•e WINO AT 215 
PROBABIL !TY DENSITY ~E&ATIYE PEAKS 

-10.00 0.0000 -9. 7S 0.0000 -9.50 o.uooo -9.2S !•0000 
-t.OO .0121 -a. 1s 0.0000 -e.so 0. 0000 -1.2s ,0121 
-e.oo 0,0000 -1. 75 .0242 -7 ,50 . • 0364 -1.zs .0364 
-1.00 .OZ42 -6175 .1970 -6.50 .1333 -•.2S .1455 
-6.00 .2112 -s. 75 ,2061 -5.50 .436• -5,25 .4970 
-5.IO ,6545 

-·· 7S 
.•606 -4,50 ••••• -4,25 .25•s 

-4.00 .1333 -3. 75 • t212 -J,50 .0121 •J,25 0 . 0000 
-3.00 0.0000 -2. 75 0.0000 -2.50 o,Uooo -2.25 0.0000 
-z.oo 0,0000 -1.15 0.0000 -1.so o.•OOO -1.25 0.0000 
-1.00 0.0000 -. 75 O,oooo -.so 0,oooo -.zs 0.0000 

o.oo 0.0000 .2s O,Oooo .so 0.0000 • 7S 0.0000 
i.oo ·o.oooo 1.2s il. 0000 1.50 o,uooo 1.1s 0.0000 
2.00 0.0000 2.25 0.0000 2.50 o.uooo 2. 7S 0.0000 
3.00 0. 0000 3,25 0.0000 3.5o 0.0000 3. 75 0,0000 
4.00 0. 0000 4.25 0.0000 4,50 0. uooo 4, 75 0. 0000 
s.oo 0. 0000 5.25 0,0000 5.50 o. Uooo 5, 75 o. 0000 
6.oo 0. 0000 6.25 ~.oooo 6.50 o.~ooo 6. 75 0,0000 

PROBABILITY DENSITY ~OSIT!VE PEAKS• 

-10.00 0,0000 -9.15 0.0000 -9.50 o. 0000 -9.25 0,0000 
-9.00 0. 0000 -e.:rs o.liooo -a.so o,iooo -8,25 0.1000 
-1.00 o,oaoo -7. 75 0.0000 -7,50 o,vooo -7,25 0. 0000 
-1.00 0.0000 

-·· 75 
0,0000 -6,50 o,Uooo •6,ZS 0,0000 

.. -6,0D 0,0000 -s. 75 O,oooo -5.50 o,uooo -s.2s G.oooo 
-5.00 0,0000 

-·· 75 
0.0000 -•.SO 0. 0000 -•.25 0.0000 

-•.oo 0.0000 -3. 75 o.iooo -J.50 0.0000 -3;25 0.0000 
-1.00 0.0000 -z. 75 0.0000 -2.so o.uooo -z.25 0.0000 
-2.00 0.0000 -1. 75 O.iooo -1.so o.Oooo -1.25 0. 0000 
-1.00 0.0000 -. 75 0. Dooo -.so •• oooo -.25 0.0000 

o.oo 0.0000 .25 0.0000 .so 0.0000 .15 0. 0000 
1.00 0.0000 1.25 ~.Oooo l.so u.Oooo l. 75 0.0000 
z.oo 0.0000 2,25 .0606 2.50 .~545 2. 75 l.3818 
J.oo 1. 0182 3.25 .5576 J.so .~061 ·1 3. 75 .01•1 
•• oo .0242 •.zs o.uooo •.50 o.uooo 4. 75 .0121 
s.oo 0. 0000 5.25 o.iooo 5.50 o.Oooo '!s.15 0.0000 
6.00 0.0000 ,6.25 0.0000 6.50 0.0000 6. 75 0.0000 

Figure 2Sc. Probability Distribution of Peak Positive 
and Peak Negative Pressures 



98 

TAP NUMBER 422'l HJNO AT 285 

I. 0 

,J, -
... ... 
Ci z: ... 
0 '' ... ... 
2 .. 
~ 
GI . 4 -.. 

. 2 

o.o•~-'-__..~...__,___..~,___,___..~.u....-'--.......1.~..._-'-__.._,_...__,_-'"-'°'"--'-__, 

- J1. -J O. - 8 . - 6. - 4 . -2. 0. 2. 4 . 6. 8. 

ICP - CPHEANl/CP RMS 

TAP NUMBER UZ• ~IND AT Zl5 
PROBABILITY DENSITY NEGATIVE PEAKS 

-10.00 0. 0000 - 9.75 0.0000 -9.50 0.0000 -9.Z5 0.0000 
-9.00 0.0000 -a. 75 0.0000 -8.50 0.0000 -1.zs 0.0000 
-1.00 0.0000 -7. 7S 0.0000 -7.50 0.0000 ·7.ZS 0.0000 
-1.00 0. 0000 -6. 75 0.0000 -6.50 0.0000 ·6.ZS 0.0000 -•.oo .01z1 -s. 7S .o.as ·s.so .0485 •5.Z5 .0485 
-s.oo .1939 

-·· 75 
.i39• -•.SO .339• -•.ZS .6188 

-•.oo .6111 -3. 75 .9212 •3.SO .4242 ·3.Z5 . 1939 
-3.0I .07Z7 -z. 7S 0.000'0 -z.so 0.0000 -z.zs 0.0000 
-z .oo 0.0000 -1. 7S 0.1000 - 1.so 0.0000 -1.zs 0.0000 
-1.00 0.0000 -.75 0.0000 -.50 o.uooo -.Z5 o.Oooo 

o.oo 0. 0000 .z5 0.0000 .50 0.0000 • 7S 0.0000 
1.00 0. 0000 1.z5 0.0000 i.so o.uooo l. 75 0.0000 
z.oo 0.0000 z.z5 0.0000 z.so o.Oooo z. 7S 0.0000 
3.0I o. 0000 J.25 0. 0000 3 . so 0.0000 J , 75 0.0000 
•• oo 0. 0000 •• Z5 0.0000 •• so 0.0000 4, 75 0.0000 
s.oo 0. 0000 5.Z5 0.0000 s.so o.uooo 5 . 75 0.0000 
6,00 0.0000 6.Z5 0.1000 6.SO 0.0000 6. 75 ~.oooo 

PROBABILITY DENSITY eoSITIVE PEAKS 

-10.00 0.0000 -9. 75 0. 0000 -9.50 0.0000 -9.25 0.0000 
-9.00 o. 0000 -a. 75 0.1000 -8.50 0.0000 -e. zs 0.0000 
-1.00 o. 0000 -1. 75 0.1000 -7 .50 0.0000 -7.25 0 . 0000 
-7 .oo 0.0000 

-·· 75 
0.0000 -tt . 50 o.uooo -6.25 0. 0000 

-6.00 0. 0000 -5. 75 0.0000 -s.so 0.0000 - s.zs 0.0000 
-s.oo 0.0000 

-·· 75 
0.0000 - 4.50 o.Oooo ... z5 0.0000 

·4.00 0. 0000 - 3. 75 0. 0000 -J.SO 0.0000 ·J.ZS 0.0000 
-3.00 0.0000 -z. 75 0.0000 -Z.50 0. uooo -z.z5 6.0000 
-2.00 0.0000 -1. 75 0.0000 -1.so o.uooo -1.zs 0.0000 
-1.00 0.0000 -. 75 o.Oooo -.so 0.0000 -.Z5 0.0000 

o.oo 0. 0000 .Z5 0.0000 .so 0.0000 • 75 0.0000 
1 .00 0. 0000 l,25 0.1000 1.50 . 0.0000 I. 75 0.0000 
2.00 0. 0000 z.zs 0.0000 Z.50 • 0364 z. 75 .Z06l 
3.0I .1121 3.Z5 .9091 3 .50 1.11sz 3. 75 .5091 
•• oo .ZllZ 4.25 .1576 •• so .uz-z •• 75 0 .0000 
5.00 0.0000 5.Z5 0.0000 s.so . 01z1 5. 75 0.0000 
6.oo 0.0000 6.Z5 0.0000 tt.so o.uooo 6. 75 0.0000 

Figure 25d. Probability Distribution of Peak Positive 
and Peak Negative Pressures 
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TRP NUHBER 2263 HIND Rf 345 

CPmean • -.749 

I. 2 

i. a 

. 8 

~ 

"' z w 
0 

'6 
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:::; 
;;; 
a m 
0 .4 "' .._ 

.2 

0.0'----'---'-~'----'---".>l.-'----'---'-~"---'---'-~'----'---'--'-'---'--...u.~'---'--~ 
-12. -JO . - 8 . - 6 . - 4 . -2. 0. 2 . 4. !!.: 8 . 

I Cf - CfMERNJ /Cf RMS 

TAP NUMBER 2Z03 WIND AT ~45 

PRD8A81UTY DENSITY NEGATIVE PEAKS 

-10.00 0,0000 ~9. 75 u.oooo -9.50 0. 0000 -9.25 0. 0000 
-9.00 0.0000 -1.1s 0. 0000 -a.so 0.0000 -e.25 i. iooo 
-1.00 0. 0000 -7.75 ? .iooo -7.50 o.iocio -1,zs 0. 0001 
-1.00 0,0000 -6. 75 ,02•2 -6,SO i,iooo ~6.25 - ,0364 
-6.0I .0242 -s. 75 ,0606 -5.50 . ,0848 -s.zs .z1ez 
-s.oo .2718 -4,75 ,JOJO -4.50 .i1z1 •4,25 .6303 
-4.00 .7515 -l. 75 .nee -3.50 .3152 -3.25 .1091 
-J,00 .0121 -z. 75 0,1000 ... z.so o.uooo -z.zs 0,0000 
-z.oo 0.0000 -1. 75 0,0000 -1.so o.uooo -1.25 O,oooo 
-1.00 0.0000 ... , 75 o,OoOo -.so 0. uooO .;. .. zs O,Oooo 

o.oo 0.0000 .25 o,eooo .so o,Uooo , 75 0. 0000 
i.oo 0,0000 1.z5 0.0000 1,50 o.uooo l. 75 0,0000 
z.oo 0.0000 z.zs O,iioOo z.so o,Uooo Z, 75 0.0000 
3,00 0.0000 J.zs 0,0ooO 3,50 o.uooo J, 75 o,Oooo 
•• oo 0. 0000 4.25 O,iooo 4,50 u,Uooo •• 75 0.0000 
5.00 0.0000 s.zs 0, ooOo 5,50 o,iooo s. 75 o,OoOo 
6,00 0,0000 6,25 ~ .oooo 6,50 ~ .~ooo 6, 75 o.~o~o 

PR08ABILITY OENSITY P.OSJTIVE PEAKS 

-10.00 0. 0000 -9, 75 0 • DOOO -9.50 o.uooo -9.ZS 0.0000 
-9.00 0. 0000 -B. 75 0.0000 - a.so o.ioo..o -a.zs 0.0000 
-1.00 0. 0000 -1.15 o.eooo -1.so o.uooo -1.25 0.0000 
-1.00 0.0000 -6. 75 o. Oooo -6.50 u.vooo -6.25 0 .oooo 
-6.00 0. 0000 -5. 75 0.0000 -s.so u.Vooo -5.25 0.0000 
-5.00 0. 0000 -4. 75 0.0000 -4.50 u.uooo -4.25 0.0000 
-4.00 0. 0000 -J.75 u.eooo -J.50 u.uooo -J.25 0.0000 
•J,00 0.0000 -z.15 D.iooo -z.so u.Uooo -z.z5 0.0000 
-z.oo 0.0000 -l. 75 0.0000 -1.so o.uooo -1.zs 0.0000 
-1.00 0.0000 -. 75 0.0000 -.so o.uooo -.Z5 0.0000 
o.oo 0.0000 ,25 0.0000 .so o.eooo • 75 0.0000 
1.00 0.0000 i.zs o.Gooo l.so o.Uooo 1. 75 0.0000 
z.oo 0.0000 z.zs u.oooo 2.so o.uooo 2. 75 .0121 
J,oo .3394 J.25 \ .0788 J.so l.i758 J. 75 .7394 
4,00 .4364 4,zs ,0970 •.so .U6o6 4. 75 0. 0000 
5.00 0. 0000 s.zs u.eooo s.so o.uooo 5. 75 0.0000 
•• oo 0. 0000 6.zs o.uooo 6.so o.Uooo 6. 75 0. 0000 

Figure 25e. Probability Distribution of Peak Positive 
and Peak Negative Pressures 
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!Rf NUl1BER 2'l65 HIND Rf JllS 

CPme an 
• - . 762 

J. 4 
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ltf - tfMERNl/tf RIIS 

TAP NUMBER IZ65 ~IND AT 305 
PROBABILITY DENSITY llUATIYE PEAKS 

-10.00 0.0000 -9. 75 0. 0000 -9.50 o.uooo -9.25 .0364 
-9.00 ,024Z 

-·· 75 
.0364 -a.so ,U242 -1.25 .1212 

-1.00 , 1091 -1. 75 ,07Z7 -7,50 .1212 -1 ,25 ,0970 
-1.00 .1576 -6.75 .ZJOJ -6.50 • .tt06l -6.25 .2061 
•6,00 ,4121 -s. 75 .4121 -5.50 .•121 -5.25 ,3394 
-5.00 .2505 

-·· 75 
.z1aa -4.50 .1697 -4.25 .1212 

.. 4,00 .0970 -3. 75 • 0485 -J.50 o.Vooo -J.25 0. 0000 
-3.00 0.0000 -2.1s 0.0000 -2. so u.uooo -2.25 0. 0000 
-z.oo 0.0000 -1. 75 0.0000 -1.50 0.1000 -1.25 o. ooOo 
-1.00 0.0000 -. 75 0.0000 -.so o.uooo -.25 0. 0000 

o.oo 0.0000 .25 0.0000 ,50 u.1000 • 75 o. Oooo 
1.00 0.0000 1.25 0. 1000 1.50 0.0000 1 . 75 0.0000 
z.oo 0. 0000 2.25 0.1000 2 . so 0.10 00 2. 75 0.0000 , ... 0.0000 J.25 c;. oooo J.so 0.0000 3. 75 0.0000 .... 0,0000 4.25 0, ooOo •• so 0 .uooo •• 75 0.0000 
5.00 0. 0000 s.zs o.e ooo s.so o.iooo s. 75 0. 0000 
•• oo 0.0000 6.25 0 . oo~o 6.so o.~ooo 6. 75 0. 0000 

PROBABILITY DENSITY POSITIVE PEAKS 

-10.00 0.0000 -9. 75 0,0000 •9,50 0. uooo -9.25 0.0000 
-9.00 0. 0000 

-·· 75 
O. iooo -a. so o. Oooo -e.zs 0.0000 

-1.00 0. 0000 -1. 75 i .1000 -7.!>0 o.vooo -7.25 0.0000 
-1.00 0. 0000 -6. 75 iiiooo -6.50 o.aooo -6.25 0.0000 
-6.00 0. 0000 -s . 75 i .tooo - s .so o.vooo -5.25 0.0000 
-s.oo 0.0000 -•. 75 i.oooo -4.50 o.uooo -•.ZS 0.0000 
-•.oo 0.0000 -3. 75 i.iooo -J.50 o.uooo -J.lS 0.0000 
-3.00 0. 0000 -2.75 0 .0060 -2.so ii.uooo -2.25 0.0000 
-z .oo 0 . 0000 -1. 75 0 . 0000 -1.so o.uooo -1.25 Q,0000 
-1.00 0. 0000 -. 75 0 .0000 -. so o,iiooo -.25 0.0000 
o.oo 0.0000 .25 0 .0000 .so o.uooo • 75 0.0000 
1.00 0.0000 1.25 ~.oooo 1.so u. uooo 1.1s 0.0000 
z.oo 0.0000 2.zs .1697 z.so l.UJOJ z.1s 1.4303 
J.oo ,8970 3,25 ,2909 J.50 ,1455 J . 75 .0364 
4.oo 0.0000 •.25 u.oooo •.so o.uooo "· 75 0.0000 
s.oo 0.0000 5 .25 0.0000 5 , 50 u.uooo s. 75 0.0000 
6.oo 0. 0000 6,25 0.0000 6.So o.uooo 6. 75 0.0000 

Figure 25£. Probability Distribution of Peak Positive 
and Peak Negative Pressures 
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!RP NUMBER 2292 WINO RT 345 

CPme an 
= -. 729 
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0. 0 
- 12. -J O. -a. - 6. - 4 . - 2. 0. 2. 4 . 6. a. 

ICP - CPMERNl /CP RH5 

TAP NUMBER 2Z9Z •IND AT 3•5 
PROBAH ILi TY DENSITY ~EGAT!YE PEAKS 

-10.00 0.0000 -9.75 0.1000 -9.50 o.uooo -9.Z5 ~.oooo 
-9.00 0.0000 -a. 75 0.0000 -8.50 ~ .uooo -e.z5 .0485 
-a,oo .01z1 -7. 75 .iilZI -7 .50 1 U970 -7,25 .07Z7 
-1. 00 .0364 -6. 75 ,0848 -6,50 , 1333 •6,25 ,1939 
-6.00 .3636 -5. 75 ,4727 -5.50 .~455 ·5.25 ,•H85 
-5.00 ,5333 

-·· 75 
,4364 -4,50 ,it4Z4 -•.Z5 ,1697 

-4.00 .01z1 -3. 75 ,0242 -3.SO o.uooo -J.Z5 0. 0000 
-J.00 0. 0000 -z. 75 0,0000 -z.so O,Uooo -z.z5 0. 0000 
-z.oo 0. 0000 -1, 1s 0.0006 -1 . so o.uooo -1.zs 0.0000 
-1.00 0. 0000 -. 75 0.0000 -.so O,uooo -.zs 0 ,oooo 

o.oo 0. 0000 .Z5 O,iooo .so o.uooo .1s 0,0000 
1.00 o. oo·oo 1.zs 0.0000 1,50 O,uooo 1.15 0.0000 
z.oo 0. 0000 z.z5 0,1060 2.so u.uooo 2, 75 0.0000 
3.00 0.0000 J.Z5 U,oooo J,50 o.Uooo J, 75 O,oooo 
4.00 0. 0000 4,25 0,0000 4,50 U,uooo 4.15 0,0000 
5,00 0. 0000 5.Z5 o .iooo s,so u.vooo 5, 75 0,0000 
6.00 0. 0000 6,ZS ~.eo~o 6,50 o.uooo 6, 7~ ~.oooo 

PROBA8 IL ITY DENSITY ~OSITIYE PEAKS 

-10.00 0.0000 -9. 75 0,1000 -9,50 o.vooo -9,25 0.0000 
-9.00 0. 0000 -a.15 U,eooo -a.so o,uooo -e,2s 0.0000 
-1.00 o. 0000 -1.15 0,toOo -7,50 o.uooo -1.zs 0.0000 
-1.00 0.0000 -6. 75 u.oooo .. 6.50 o.uooo -6.25 0. 0000 
-1.00 0.0000 -5. 75 U.tooo -s.so a. uooo ·S.Z5 0. 0000 
-5.00 0.0000 -4. 75 U.iooO -•.so o.vooo -4.25 ii.oooo 
•4.00 0.0000 -J. 75 o,eooo -J.50 a. uoOo ·J.Z5 -6.oooo 
-3.00 0.0000 -z.15 O.Gooo -2.50 o.iooo -Z,2:5 0.0060 
-2.00 0.0000 -1.15 0.0000 -1.50 o.uooo •l.Z5 0. 0000 
-1.00 0.0000 -. 75 o.aooo .;. .50 o.uooo ·.Z5 0.0000 
o.oo 0.0000 .Z5 0.0000 .so 0,1000 • 75 o. 0000 
1.00 0. 0000 1.z5 u.oooo 1.so o.vooo 1.15 o.Oooo 
z.oo .0485 . z.zs 1.•667 ~.so i . i667 z.1s .4910 
3,00 .1091 J.25 .01z1 J.5a o.uooo J. 75 0.0000 
4.00 0. 0000 4.25 0.0000 •• so 0, Qooo •• 75 o.Oooo 
5.00 0.0000 s.zs 0.0000 s.so o.uooo s.1s 0.0000 
6.00 0. 0000 b.Zs ~.oooo b.50 ~-~000 6. 75 o.~ooo 

Figure 25g. Probability Distribution of Peak Positive 
and Peak Negative Pressures 
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TRf NUMBER 3215 WJNO RT 345 

CPmean 
• -.480 
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a. o 
-n. - JO . - 8 . -6. -4. -1. 0. 2. 4. 6. 8 . 

I Cf - CfMEqN) /Cf RMS 

TAP NUMBER ~zzs WIND AT l•S 
PROBABILITY DENSITY !1£GATIYE PEAKS 

-10.00 0.0000 -9. 75 0. 0000 -9.50 o.uooo -9.25 .oooo 
-9.00 0.0000 -8.15 o.uooo -a.so o.Oooo -e.25 .oooo 
-e.oo 0.0000 -7. 75 O.tooo -1.so o.Uooo -7.25 .oooo 
-1.00 • OlZl -6.75 ~.8 000 -6.50 o.uooo -6.25 .oooo 
-6.00 0.0000 -5. 75 .02•2 -s.so .u121 -s.zs .Oz42 
-5.00 .1212 ..... 75 .1212 -4.50 .Zl8Z -4.25 .1939 
-4.00 .5697 -3. 75 • .ie2 -J.50 l+U303 -J.25 • 7030 
-3.00 o3Z73 -z.75 .024Z -z.so o.iooo -z.25 0.0000 
-z.oo 0.0000 -1. 75 0. 0000 -1.so o.uooo -1.zs 0.0000 
-1.00 0.0000 -. 75 0 .oooo -.so o.uooo -.25 0.0000 
o.oo 0.0000 .2s u. 0000 .so o.uooo • 75 0.0000 
1.00 0. 0000 1+25 O. Oooo i.so o.uooo 1. 75 0.0000 
z.oo 0.0000 2.25 0. 0000 2.so o.uooo 2. 7S 0.0000 
3.00 0.0000 3.25 0. 0000 J.so o.uooo J. 75 0. 0000 
4.00 0.0000 •• zs 0.0000 •• so o . uo oo •• 75 o. Oooo 
5.00 0.0000 5.2S o. Oooo s.so o.uooo s .1s 0.0000 
6.00 0.0000 6.25 ~ .oooo 6+50 o.uooo 6+ 75 o.~ooo 

PAOBABIL ITY DENSITY POSITIVE PEAKS 

-10.00 0.0000 -9. 75 u.oooo -9 .5 0 o.uooo -9.25 0,0000 
-9.00 0. 0000 -8.75 o. 0000 •H.50 0. uooo - e.zs 0.0000 
-1.00 0.0000 -1. 75 0.1000 -1 .50 o.vooo -1.25 0.0000 
-1.00 0.0000 -6. 75 a.oooo -6.50 o.uooo -6.25 0.0000 
-6.00 0.0000 -5. 75 0.1000 -5.50 o.uooo -5.25 0.0000 
-5.00 0.0000 -4. 75 u.1000 -4.S O o .uooo -4.25 0.0000 
-•.oo 0.0000 -3. 75 u.uooo -J.50 o.uooo -l.25 0.0000 
-3.00 0. 0000 -z. 75 u.vooo -l.50 u.v ooo -2.z5 0.0000 
-2.00 0. 0000 -1. 75 u.oooo -1.50 0. uo oo -1.zs 0.0000 
-1.00 0.0000 -. 75 0.0000 -.so o.uooo -.zs 0.0000 

o.oo 0.0000 .2s o.iooo .so o.uooo • 75 0.0000 
l .oo 0.0000 1.25 u.1000 i.so o.uooo I . 75 ~.oooo 
z.oo 0.0000 z.zs 0. 0000 z.so .1091 z. 75 .. 121 
3.00 1.1394 3.25 ~ . 9576 J.so .&788 J. 75 .472:7 
•.oo .1697 4.25 .DJ64 •• so . u12:1 ... 75 .0121 
s.oo 0.0000 s.25 0.0000 5 .50 o.uooo 5. 75 0.0000 
6.0o 0.0000 6.Z5 ~ .oooo 6.50 0. uo oo 6. 75 0.0000 

Figure 25h. Probability Distribution of Peak Positive 
and Peak Negative Pressures 
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APPENDIX B 
Spectra and Correlations 
of Pressure Fluctuations 



Wind Tap 
Azmuth No . . 

0 1248 
2263 
2265 
4210 

260 2274 
2284 

265 1206 
1208 
1218 
1219 
1248 
4224 

285 1206 
1208 
1218 
1219 
1248 
4224 

340 4201 
4210 

345 2263 
2265 
2272 
2274 
2292 
3225 

104 

APPENDIX B - Spectra and Correlations 
of Pressure Fluctuations 

Cp Cp cP 
Mean rms pk max 

.052 .101 .426 
- . 712 .270 .181 
- .821 .272 -.060 
- .952 .276 -.382 

- .177 .105 .099 
- .332 .121 .059 

- .666 .158 -.214 
- .787 .244 -.014 
- .761 .218 -.210 
- .734 .189 -.171 
- .683 .223 .207 

.444 .162 1. 061 

- .820 .244 -.090 
- .484 .388 .469 
-1. 277 .424 -.099 
- .905 · .269 .169 
- .442 .156 .226 

.501 .151 1.080 

- .240 .312 .522 
-1. 398 .687 .367 

- .749 .224 .095 
- .762 .225 -.164 
- .819 .363 .393 
- .858 .283 -.019 
- . 729 .378 .132 
- .480 .113 -.058 

cP 
pk min 

- . 301 
-2.068 
-2.196 
-2.740 

- .958 
- .919 

-1.160 
-1. 900 
-1. 933 
-1. 805 
-1. 895 
- .014 

-1.675 
-2.755 
-2.908 
-2.275 
-1. 495 

.044 

-2.539 
-4.389 

-1.943 
-1.787 
-2.305 
-2.683 
-2.551 
- .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 

c p - c 
Pmean x = -----c 

Prms 



133 

TAP NUMBER f24a WIND AT O 

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 -a.so 0.0000 -a.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -7.50 o.uooo -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.SO 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 .0001 
-4.00 .0001 -3.75 .0001 -3.50 .0009 -3.25 .0010 
-3.00 .0021 -2.75 .0079 -2.so .0153 -2.25 .0288 
-2.00 .0492 -1.75 .0846 -1.so .1339 -1.25 .1940 
-1.00 .2527 -.75 .3135 -.so .3536 -.25 .37a3 

o.oo .4081 .25 .3865 .so .3Sl8 .75 .2921 
1.00 .2297 1.25 .1699 1.50 .1227 1.75 • 0811 
2.00 .0550 2.25 .0404 2.50 .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 
s.oo 0.0000 5.25 0.0000 5.50 0.0000 5.75 0.0000 
6.oo 0.0000 b.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 -9.5>0 o.uooo -9.25 0.0000 
-9.00 0.0000 -e.1s 0.0000 -a.so 0.6000 -8.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -7.50 o.uooo -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 0.0000 -6.25 0.0000 
-6.00 0.0000 -5.75 0.0000 -5.50 o.uooo -5.25 0.0000 
-5.00 0.0000 -4.7S .0001 -4.SO .0003 -4.25 .0003 
-4.00 .0003 -3.75 .0006 -3.SO .0019 -3.2S .0051 
-3.00 .0087 -2.1s .011a -2.so .0211 -2.25 .0413 
-2.00 .0577 -l.7S .0883 -1.50 .1174 -1.25 .15S7 
-1.00 .2165 -.75 .2698 -.so .3133 -.25 .3676 

o.oo .4193 .25 .4la7 .so .3a87 .75 .3386 
1.00 .2635 1.25 .1905 1.50 .1247 1.75 .0752 
2.00 .0439 2.2s .024a 2.so .lill6 2.75 .0065 
3.00 .0018 3.25 .0012 J.so .0005 3.75 0.0000 
4.oo 0.0000 4.25 0.0000 4.50 0.0000 4.75 0.0000 
5.oo 0.0000 s.25 0.0000 5.So o.uooo 5.75 0.0000 
6.oo 0.0000 6.25 0.0000 6.50 0.0000 6.7-5 O.~ ooo o 
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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 o.uooo -9.25 .0001 
-9.00 0.0000 -8.75 .0001 -a.so u.uooo -a.25 .0001 
-8.oo .0001 -7.75 0.0000 -7.50 o.uooo -7.25 .0002 
-1.00 .0002 -6.75 .0003 -6.50 .0001 -6.25 .0001 
-6.00 .0001 -5.75 .0004 -s.so .0004 -s.25 .ooos 
-5.00 .0004 -4.75 .oooe -4.50 .0013 -4.25 .oooe 
-4.00 .0026 -3.75 .0039 -3.SO .0053 -J.25 .ooe1 
-3.00 .0122 -2.75 .0179 -2.so .0275 -2.25 .0347 
-2.00 .0546 -1.75 .074a -1.50 .1063 -1.25 .1531 
-1.00 .1951 -.75 .2450 -.so .3071 -.25 .3641 

o.oo .4135 . • 25 .4355 .so .4291 .75 .3678 
1.00 .3017 1.25 .1978 l.so .1243 1.75 .0643 
2.00 .0309 2.25 • 0115 2.50 .0043 2.75 .0001 
3.00 .0003 3.25 0.0000 3.so 0.0000 J.75 0.0000 
4.00 0.0000 4.25 0.0000 •.so 0.0000 4.75 0.0000 
5.oo 0.0000 s.2s 0.0000 s.so 0.0000 s.15 0.0000 
6.00 0.0000 6.25 0.0000 6.50 o.uooo 6.75 0.0000 

TAP NUMBER •210 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 
-9.00 0.0000 -8.75 0.0000 -a.so 0.0000 -8.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -1.so o.uooo -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 o.uooo -6.25 .0001 
-6.00 .0004 -5.75 .0002 -s.so .0003 -s.25 .0005 
-5.00 .0012 -4.75 .0005 -4.50 .0015 -4.25 .0019 
-4.00 .0021 -3.75 .0035 -3.SO .0065 -3.25 .0105 -3.00 .0131 -2.75 .0175 -2.so .0302 -2.25 .0401 
-2.00 .0547 -1.75 .9779 -1.so .1087 -1.25 .1411 
-1.00 .la66 -.75 .2361 -.so .l867 -.25 .3473 o.oo .4187 .25 .4566 .so .4450 .75 .3921 
l.oo .3009 1.25 .2048 1.so .1125 1.15 .0601 
2.00 .0259 2.25 .B091 2.so .0021 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 •• so 0.0000 4.75 0.0000 
5.oo 0.0000 5.25 0.0000 s.50 0.0000 s.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 2!74 WINO AT 260 

)( PROB x PROB x PROB x PROB 
-10.00 0.0000 -9.75 u.oooo -9.SO 0.0000 -9.2S 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 -7.50 0.0000 -1.2s 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 .0001 -6.2S .0002 
-6.00 .0003 -s.7s .0001 -5.50 .0001 -5.25 .0003 
-s.oo .0003 -4.75 .0005 -4.50 .0009 -4.25 .oooa 
-4.00 .0019 -3.75 .0011 -3.50 .0021 -3.25 .0047 
-3.00 .0090 -2.75 .0140 -2.50 .0190 -2.25 .0307 
-2.00 .0505 -1.75 .0833 -1.50 .1209 -1.25 .1643 
-1.00 .2185 -.75 .2839 -.so .J409 -.25 .3799 

o.oo .4151 .25 .4107 .so .3697 .75 .3220 
1.00 .2575 1.25 .1915 1.50 .1305 1.75 .0806 
2.00 .osoo 2.25 .0231 2.so .0105 2.75 .0063 
3.00 .0020 3.25 .0005 3.50 .0004 3.75 .0001 
4.00 0.0000 4.25 0.0000 4.50 o.uooo 4.75 0.0000 
5.00 0.0000 5.25 0.0000 !::i.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 2!84 WIND AT 260 

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 -a.so 0.0000 -8.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 0.0000 -6.25 0.0000 
-6.00 .0001 -5.75 .0001 -5.50 .0001 -5.25 .0001 
-s.oo .0001 -4.75 .0004 -4.50 .0009 -4.25 .0012 
-4.00 .0019 -3.75 .0019 -3.50 .0037 -3.25 .0076 
-3.00 .0091 -2.75 .0146 -2.so .0244 -2.25 .0415 
-2.00 .0535 -1.75 .0759 -1.so .1183 -1.25 .1585 
-1. 0 0 .2149 -.75 .2677 -.so .3256 -.25 .3625 

o.oo .4041 .25 .4233 .so .JBOO .75 .3533 
l.OO .2765 1.25 .1957 i.so .1304 1.75 .0110 
2.00 .0417 2.25 .0223 2.so .0081 2.75 .0023 
3.00 .0006 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 s.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 ll06 WIND 26~ 

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 -a.so 0.0000 -a.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 0.0000 -6.25 0.0000 
-6.00 0.0000 -5.75 0.0000 -s.so 0.0000 -5.25 0.0000 
-5.00 0.0000 -4.75 .0001 -4.50 .0001 -4.25 .0003 
-4.00 .0005 -3.75 .0001 -3.50 .0011 -3.25 .0032 
-3.00 .0060 -2.75 .0103 -2.so .0195 -2.25 .0333 
-2.00 .0562 -1.75 .0837 -1.so .1278 -1.25 .1787 
-1.00 .2363 -.75 .2937 -.so .3594 -.25 .3976 

o.oo .3939 .25 .3698 .so .3266 .75 .2917 1.00 .2482 1.25 .2130 1.50 .1589 1.75 .0969 
2.00 .0549 2.25 .0205 2.50 .U061 2.75 .0061 
3.00 .0049 3.25 0.0000 3.50 0.0000 3.75 0.0000 
4.00 0.0000 4.25 0.0000 4.50 o.uooo 4.75 0.0000 
s.oo 0.0000 5.25 0.0000 5.50 0.0000 s.1s 0.0000 
6.00 0.0000 6.25 0.0000 6.50 0.0000 6.75 0.0000 

TAP NUMBER 1208 WIND 265 

x PROB x PROR x PROB x PROB 
-10.00 0.0000 -9.75 0.0000 -9.50 o.uooo -9.25 0.0000 
-9.00 0.0000 -8.75 0.0000 -a.so 0.0000 -a.25 0.0000 
-e.oo 0.0000 -7.75 0.0000 -1.so o.uooo -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 o.uooo -6.25 0.0000 
-6.00 0.0000 -5.75 0.0000 -5.50 o.uooo -s.25 0.0000 
-s.oo 0.0000 -4.75 0.0000 -4.50 0.0000 -4.25 0.0000 
-4.00 0.00.00 -3.75 .0001 -3.50 .0012 -3.25 .0029 
-3.00 .0040 -2.75 .0078 -2.so .0187 -2.25 .0365 
-2.00 .0547 -1.75 .0905 -1.so .1408 -1.25 .1967 
-1.00 .2430 -.75 .2888 -.so .3205 -.25 .3391 

o.oo .3791 .25 .4039 .so .3839 .75 .3151 
l.oo .2617 1.25 .1833 1.50 .1359 1.75 .0883 
2.00 .0498 2.25 .02a1 2.50 .0145 2.75 .0066 
3.00 .0021 3.25 .0010 3.so .0003 3.75 0.0000 
4.00 0.0000 4.25 0.0000 4.50 o.uooo 4. 75. 0.0000 
s.oo 0.0000 s.2s 0.0000 s.so 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 NWMBER 1!18 WIND 265 

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 -B.50 0.6000 -8.25 0.0000 
-e.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 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 -4.75 0.0000 -4.50 0.0000 -4.25 0.0000 
-4.00 .0001 -3.75 .0001 -3.50 .0005 -3.25 .0001 
-3.00 .0032 -2.75 .0074 -2.50 .0111 -2.25 .0349 
-2.00 .0582 -1.75 .0909 -1.50 .1422 -1.25 .2004 
-1.00 .2483 -.75 .2933 -.50 .3267 -.25 .3513 o.oo .3792 .25 .3707 .so .3585 .75 .3264 

l.OO .2611 1.25 .2021 1.50 .1318 1.75 .0897 
2.00 .0499 2.25 .0291 2.so .0148 2.75 .0011 
3.00 .0021 3.25 .0015 3.50 .0001 3.75 0.0000 
4.00 0.0000 4.25 0.0000 4.50 0.0000 4.75 0.0000 
5.oo 0.0000 5.25 0.0000 5.50 0.0000 s.15 0.0000 
6.00 0.0000 6.25 0.0000 6.50 0.0000 6.75 0.0000 

TAP NUMBER lZl~ WIND 265 

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 -B.50 0.0000 -8.25 0.0000 
-e.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 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 
-s.oo 0.0000 -4.75 0.0000 -4.50 0.0000 -4.25 0.0000 
-4.00 .0001 -3.75 .0002 -3.50 .0005 -3.25 • 0011 
-3.00 .0020 -2.75 .0076 -2.50 .0111 -2.25 .0311 
-2.00 .0632 -1.75 .0953 -1.so .1384 -1.25 .2029 
-1.00 .2492 -.75 .2884 -.so .3275 -.25 .3540 

o.oo .3718 .25 .3800 .so .3561 .75 .3223 
1.00 .2632 1.25 .1983 1.50 .J.387 1.75 .0875 
2.00 .0504 2.25 .0295 2.50 .u129 2.75 .0065 
3.00 .0021 3.25 .0001 3.5o .0002 J.75 0.0000 
4.00 0.0000 4.25 0.0000 4.50 0.0000 4.75 0.0000 
5.00 0.0000 s.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 ~248 WINO AT 265 

x PROB x PROB x PROB x PROB 
-10.00 0.0000 -9.75 0.0000 -9.50 o.uooo -9.25 0.0000 
-9.00 0.0000 -8.75 0.0000 -a.so 0.0000 -8.25 0.0000 
-e.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 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 <>.oooo 
-s.oo 0.0000 -4.75 0.0000 -4.50 .0002 -4.25 .0004 
-4.00 .0004 -3.75 • 0011 -3.SO .0025 -3.25 .0034 
-3.00 .0058 -2.75 • 0119 -2.so .0205 -2.25 .0339 
-2.00 .0559 -1.75 .0849 -1.so .1249 -1.2s .1699 
-1.00 .2379 -.1s .2863 -.so .3445 -.25 .3813 

o.oo .3993 .2s .3893 .so .3688 .75 .3265 
1.00 .2502 1.25 .1883 1.50 .1207 1.75 .0845 
2.00 .0490 2.25 .0211 2.so .0161 2.75 .0079 
3.00 .0038 3.25 .0011 3.so .ooos 3.75 .0005 
4.00 .0001 4.25 .0001 4.50 0.0000 4.75 0.0000 
s.oo 0.0000 5.25 0.0000 s.so 0.0000 s.1s 0.0000 
6.oo 0.0000 6.25 0.0000 6.50 0.0000 6.75 0.0000 

TAP NUMBER 4!24 WIND 265 

x PROB x PROB x PROB x PROB 
-10.00 0.0000 -9.75 0.0000 -9.50 o.uooo -9.25 0.0000 
-9.00 0.0000 -8.75 0.0000 -8.!SO o.uooo -8.25 0.0000 
-e.oo 0.0000 -7.75 0.0000 -1.so o.uooo -7.25 0.0000 
-1.00 0.0000 -6.7S 0.0000 -6.50 0.0000 -6.25 0.0000 
-6.00 0.0000 -5.75 0.0000 -5.50 0.0000 -S.25 0.0000 
-s.oo 0.0000 -4.75 0.0000 -4.50 0.0000 -4.25 0.0000 
-4.00 0.0000 -3.75 u.oooo -3.50 .0004 -J.25 .0009 
-3.00 .0039 -2.75 .0078 -2.so .0153 -2.25 .0321 
-2.00 .052q -1.75 .0941 -1.so .1451 -1.25 .2041 
-1.00 .2535 -.75 .3099 -.so .3247 -.25 .3429 

o.oo .3777 .25 .3679 .so .3519 .75 .3183 
1.00 .2605 1.25 .zoos l.5o .1427 1.75 .0891 
2.00 .0537 2.25 .0211 2.so .0135 2.75 .0046 
3.00 .0023 3.25 .0014 3.50 .U004 3.75 .0003 
4.00 .0001 4.25 0.0000 4.50 o.uooo 4.75 0.0000 
5.oo 0.0000 s.25 0.0000 5.50 0.0000 s.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 1!06 WIND 285 

x PROB )( 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 -a.so 0.0000 -B.25 0.0000 -s.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 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 -s.oo 0.0000 -4.75 0.0000 -4.50 .0001 -4.25 .0001 
-4. 00 .0001. -3.75 .0003 -3.50 .0014 -3.25 .0034 
-3.00 .0065 -2.75 .0123 -2.50 .0199 -2.25 .0347 
-2.00 .0559 -1.75 .0957 -1.50 .1301 -1.25 .1729 
-1.00 .2177 -.75 .2889 -.50 .3417 -.25 .3754 

o.oo .3966 .25 .3945 .so .3683 .75 .3163 
i.oo .2614 l .25 .1863 1.50 .1352 1.75 .0804 
2.00 .0495 2.25 .0284 2.~o .0132 2.75 .0075 
3.oo .0029 3.25 .0014 3.50 .0005 3.75 .0003 
4.00 .0001 4.25 0.0000 4.50 0.0000 4.75 0.0000 
5.oo 0.0000 5.25 0.0000 5.~o 0.0000 5.75 0.0000 
6.00 0.0000 6.25 0.0000 6.50 0.0000 6.75 0.0000 

TAP NUMBER 1208 WIND 285 

x PROB x PROB x PHOB 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 -B.50 0.0000 -B.25 0.0000 
-s.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 .0001 -6.25 .0002 
-6.00 .0001 -5.75 .0003 -5.50 .0001 -5.25 .0009 
-5.00 • 0011 -4.75 .0013 -4.50 .0033 -4.25 .0046 
-4.00 .0059 -3.75 .0092 -3.50 .0101 -3.25 .0137 
-3.00 .0195 -2.75 .0225 -2.50 .0269 -2.2s .0346 
-2.00 .0492 -1.75 .0655 -1.50 .0867 -1.25 .1169 
-1.00 .1623 -.75 .2125 -.so .2757 -.25 .3476 

o.oo .4313 .25 .4965 .so .5053 .75 .4381 

lfo~ .l251 .1f:25 .1928 1.50 • .U9 l.5 L ... 75 .o.Jl9 
• O'l 08 2~'~5 .0035 2.50 .otl5 2.75 .~04 

3.00 .0001 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 
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TAP NUMBER 1218 WIND AT 285 

)( PROB x PROB x PROB x PROB 
-10.00 0.0000 -9.75 0.0000 -9.SO 0.0000 -9.25 0.0000 
-9.00 0.0000 -8.75 0.0000 -8.SO 0.0000 -8.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.SO 0.0000 -6.25 0.0000 
-6.00 0.0000 -5.7S 0.0000 -s.so 0.0000 -5.25 0.0000 
-s.oo 0.0000 -4.75 0.0000 -4.50 0.0000 -4.25 0.0000 
-4.00 .0001 -3.75 .0003 -3.50 .0012 -3.25 .0024 
-3.00 .0049 -2.75 .0109 -2.50 .0221 -2.25 .0365 
-2.00 .0598 -1.75 .0911 -1.so .1389 -1.25 .1795 
-1.00 .2478 -.75 .2889 -.so .3ff9 -.25 .3493 

o.oo .3654 .25 .3826 .so .3629 .75 .3291 
1.00 .2662 1.2s .2186 l .5o .1511 1.75 .0907 
2.00 .0410 2.25 .0251 2.so .ooe2 2.75 .0021 
3.00 .oooe 3.25 .0002 3.so 0.0000 3.75 0.0000 
4.00 0.0000 4.25 0.0000 4.so 0.0000 4.75 0.0000 
5.00 0.0000 !>.25 0.0000 5.50 0.0000 s.75 0.0000 
6.oo 0.0000 6.25 0.0000 6.so 0.0000 6.75 0.0000 

TAP NUMBER f219 WIND AT 285 

x PROB )( PROB )( 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 
-~.oo 0.0000 -1.1~ 0.0000 -7.~0 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 o.uooo -6.25 0.0000 
-6.00 0.0000 -5.75 0.0000 -5.50 0.0000 -S.25 0.0000 
-s.oo 0.0000 -4.75 0.0000 -4.50 o.uooo -4.25 0.0000 
-4.00 0.0000 -3.75 .0013 -3.50 .0011 -3.25 .0029 
-3.00 .0062 -2.75 .0105 -2.50 .Ul84 -2.2s .0370 
-?.00 .0563 -1.75 .0923 -1. 50 .1367 -1.25 .1807 
-1 • 00 .2384 -.75 .2879 -.so .3340 -.25 .3534 

o.oo .3735 .2s .3739 .so .37~8 .7S .3328 
1. 00 .2607 1.25 .2073 1.50 .1489 1.75 .0878 
2.00 .0445 2.25 .0223 2.50 .6099 2.75 .0048 
3.00 .0024 3.25 .0005 3.50 o.uooo 3.75 0.0000 
4.00 0.0000 4.25 0.0000 4.50 0.0000 4.75 0.0000 
s.oo 0.0000 s.2s 0.0000 s.so 0.0000 5.75 0.0000 
6.00 0.0000 6.25 0.0000 6.50 0.0000 6.75 o.ooor 
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TAP NUMBER t248 WINO AT 285 

x PROB x PROB x PROB x p·RoB 
-10.00 0.0000 -9.75 0.0000 -9.50 o.uooo -9.25 0.0000 
-~ .1)0 0.0000 -8.75 0.0000 -8.50 0.0000 -H.25 0.0000 - e. oo 0.0000 -7.75 .0001 -7.50 o.uooo -7.25 .0001 . 7. 0 0 .0001 -b.75 0.0000 -6.~0 o.1:>000 -b.25 0.0000 
· (i.00 .0001 -5. 7S 0.0000 -S.50 .0001 -S.25 .0004 -· is .n o .0001 -4.75 • 0011 -4.50 .0013 -4.25 .0011 
··4 . 0 0 • 002 .3 -3. 75 .oo:n -3.50 .0042 -3.25 .0010 
-·1 .0 0 .0097 -2.75 .0174 -c.so .02JQ -2.25 .0347 
. ~ '00 .os12 -1.75 .0725 -1.so • l 071 -1.~5 .1~17 
- 1 . f'O .2oss -.75 .2661 -.so ,]314 -,25 ,3A41 

0 • I) 0 ,4387 • i:?5 ,43JQ ,50 .3901 ,75 ,34 15 
} ,() I) .2ti62 1 • 2'"> • l 780 l . 50 • 1254 l,7c; .07 0h ;; • no .0377 ~ .c s ,01~0 i~ • ') I) ,f)OY.1 ;~ • 7 t) ,0 04R 
3.no ,0037 3,25 ,01) ~ 7 3,50 ,()014 3. 7 ':'> .oo oc.; 
4 . () 0 .0001 4. 2 'i .0001 4 • i () •I)() 0 1 4. 7 c, 0 • 0 0 1) 0 
i:;, 11 () 0.0000 5. 2'? 0 • 0 () () 0 .., . ·.; () o,oo on .., • 75 0 • 0 () 1) 0 
h ,0 () 0,000() 11. ?. ? 0,00 00 I',..,() 0,0000 n ,7S 0,0 000 

TAP NUMBER ~224 WINO 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 -a.so 0.0000 -B.25 0.0000 
-e.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 o.uooo -6.25 0.0000 
-6.00 0.0000 -5.75 0.0000 -5.50 o.uooo -5.25 0.0000 
-s.oo 0.0000 -4.75 o. ooo·o -4.50 0.0000 -4.25 0.0000 
-•.oo 0.0000 -3.75 0.0000 -3.50 .0001 -3.25 .0009 
-3.00 .0019 -2.75 .0053 -2.50 .0129 -2.25 .0276 
-2.00 .0476 -1.75 .0935 -1.50 .1503 -1.25 .1940 
-1.00 .2486 -.75 .3169 -.so .3632 -.25 .3784 

o.oo .3875 .25 .3705 .so .3296 .75 .2856 
l.OO .2308 1.25 .1936 1.so .1459 1.75 .0920 
2.00 .0543 2.25 .0332 2.so .0181 2.75 .0011 
3.- 00 .0052 3.25 .0025 3.50 .0019 3.75 .ooos 
4.00 0.0000 4.25 0.0000 4.50 0.0000 4.75 0.0000 
s.oo 0.0000 s.25 0.0000 5.so o.uooo 5.75 0.0000 
6.00 0.0000 6.25 0.0000 6 .. 5.0 0.0000 6.75 0.0000 
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TAP NUMBER 4! 01 WI NO AT 340 

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 - a·. so 0.0000 -8.25 0.0000 
-e.oo 0.0000 -7.15 0.0000 - 7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 0.0000 -6.25 0.0000 
-6.00 0.0000 -s.7S 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 .0003 -3.25 .0009 
-3.00 .0024 -2.75 .0065 -2.50 .0137 -2.2s .0315 
-2.00 .0545 -l.7S .0978 -1.50 .l423 -1.25 .1979 
-1.00 .2609 -.7s .3098 -.so .3426 -.25 .3539 

o.oo .3633 .2s .3697 .so .3483 .1s .2928 
l.OO .2462 l.2S .2135 l.5o .1475 l.7S .0993 
2.00 .05Sl 2.25 .0280 2.so .0143 2.75 .0043 
3.00 .0019 3.25 .0006 3.So .0001 3.75 0.0000 
4.00 0.0000 4.2S 0.0000 4.So 0.0000 4.75 0.0000 
5.00 0.0000 5.25 0.0000 s.50 o.uooo s .. 15 0.0000 
6.00 0.0000 6.25 0.0000 6.50 0.0000 6.75 0.0000 

TAP NUMBER ~210 WIND AT 340 

x PROA x PROB x PROB x PROB 
-10.00 0.0000 -9.75 0.0000 -9.SO 0.0000 -9.25 0.0000 
-9.00 0.0000 -a.1s 0.0000 -a.so 0.0000 -8.25 0.0000 
-e.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 0.0000 -6.25 0.0000 
-6.00 0.0000 -5.75 0.0000 -5.50 o.uooo -5.25 0.0000 
-s.oo 0.0000 -4.75 0.0000 -4.50 0.0000 -4.25 0.0000 
-4.00 0.0000 -3.75 .0001 -3.50 .0003 -3.25 .oooe 
-3.00 .0023 -2.75 .0060 -2.50 .0123 -2.2s .0287 
-2.00 .0506 -1.75 .0941 -1.50 .1413 -1.25 .2121 
-1.00 .2627 -.75 .3127 -.so .J505 -.2s .3665 

o.oo .3658 .25 .3437 .so .J273 .75 .2909 
l.oo .2616 l.2S .2072 l.so .1533 1.75 .1045 
2.00 .osso 2.25 .0295 2.so .0134 2.75 .0047 
3.00 .0016 3.25 .0003 3.50 .0001 J.75 0.0000 
4.00 0.0000 4.25 0.0000 4.50 o.uooo 4.75 0.0000 
5.oo 0.0000 5.25 0.0000 s.so 0.0000 s.1s 0.0000 
6.00 0.0000 6.25 0.0000 6.50 0.0000 6.75 0.0000 
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TAP NUMBER 2Z63 WIND AT 345 

x PROB .)( PROB x PHOB .)( 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 
-a.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 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 
-s.oo .0001 -4.75 0.0000 -4.50 .0001 -4.25 .0003 
-4.00 .0004 -3.75 .0009 -3. 50 .0023 -3.25 .0042 
-3.00 .0080 -2.75 .0131 -2.50 .0257 -2.25 .0373 
-2.00 .0531 -1.75 .0833 -1.50 .1163 -1.25 .1739 
-1.00 .2259 -.75 .2778 -.so .3245 -.25 .3766 
o.oo .4024 .25 .4259 .so .j959 .75 .3305 
1.00 .2495 1.25 .1738 1.50 .1151 1.75 .0761 
2.00 .0474 2.25 .0263 2.50 .0154 2.75 .0076 
3.00 .0046 3.25 .0029 3.50 .0011 3.75 .0009 
4.00 .0003 4.25 0.0000 4.50 .0001 4.75 0.0000 
5.00 0.0000 5.25 0.0000 s.so 0.0000 5.75 0.0000 
6.00 0.0000 6.25 0.0000 6.50 0.0000 6.75 0.0000 

TAP NUMBER 2l65 WIND AT 345 

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 -a.so 0.0000 -8.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 .0001 
-1.00 0.0000 -6.75 0.0000 -6.50 .0001 -6.25 .0004 
-6.00 .0001 -5.75 .0001 -5.50 .0004 -5.25 .0001 
-5.00 .0009 -4.75 • 0011 -4.50 .0010 -4.25 .0022 
-4.00 .0038 -3.75 .0048 -3.50 .0061 -3.25 .0011 
-3.00 .0131 -2.75 .0161 -2.so .0210 -2.25 .0369 
-2.00 .0516 -1.75 .0688 -1.so .!045 -1.25 .1463 
-1.00 .1938 -.75 .2503 -.so .j101 -.25 .3759 
o.oo .4121 .25 .4380 .so .4264 .75 .3723 
l.OO • 2925 1.25 .202s . 1.50 .1219 1.75 .0625 
2.00 .0286 2.25 • 0113 2.so .0049 2.75 .0015 
3.00 ;.0008 3.25 .0003 3.50 .0002 3.75 0.0000 
4.00 .0001 4.25 0.0000 4.50 0.0000 4.75 0.0000 
s.oo 0.0000 s.25 0.0000 s.so 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 2!72 WIND AT 345 

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. 7.5 0.0000 -8.50 0.0000 -8.25 0. 0.0 oo . 
-8.00 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.75 0.0000 -6.50 o.uooo -6.25 0.0000 
-6.00 0.0000 -S.75 0.0000 -5.50 .0001 -5.25 0.0000 
-5.00 .0001 -4.75 0.0000 -4.50 .0001 -4.25 0.0000 
-4.00 .0005 -3.75 .0005 -3.50 .uo11 -3.25 .0025 
-3.00 .0065 -2.75 .0089 -2.50 .Ul65 -2.25 .0269 
-2.00 .0554 -l.7S .0791 -1.50 .1230 -1.25 .1746 
-1.00 .2406 -.75 .3078 -.so .3690 -.25 .4097 

o.oo .4087 .25 .3870 .so .3469 .75 .2894 
l.OO .2289 1.25 .1670 1.50 .1293 1.75 .0915 
2.00 .0508 2.25 .0355 2.so .0204 2.15 .0122 
3.00 .0040 3.25 .0021 3.50 .0013 3.75 .0006 
4.00 .0003 4.25 .0002 4.50 0.0000 4.75 0.0000 
s.oo 0.0000 5.25 0.0000 5.50 0.0000 5.75 0.0000 
6.00 0.0000 6.25 0.0000 (,.50 0.0000 6.75 0.0000 

TAP NUMBER 2!74 WIND AT 345 

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 -a.so 0.0000 -8.25 0.0000 
-a.oo 0.0000 -7.75 0.0000 -7.50 0.0000 -7.25 0.0000 
-1.00 0.0000 -6.7S 0.0000 -6.50 o.uooo -6.25 0.0000 
-6.00 0.0000 -5. 75 .0001 -5.50 .0001 -5.25 .oo.os 
-5.00 .0005 -4.75 .0010 -4.50 .0012 -4.25 .00-15 
-4.00 .0031 -3.75 .0045 -3.50 .0059 -3.25 .0088 
-3.00 .0122 -2.75 .0184 -2.50 .u252 -2.25 .0359 
-2.00 .0523 -1.75 .0121 -1.so .1053 -1.25 .1448 
-1.00 .1997 -.75 .2609 -.so .3165 -.25 .3789 

o.oo .4105 .25 .4352 .so .4163 .75 .3442 
1.00 .2859 1.25 .2053 l.5o .1221 1.75 .0731 
2.00 .0356 2.25 .0157 2.!SO .0044 2.75 .0015 
J.oo .0002 3.25 .0001 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.oo 0.0000 5.25 0.0000 s.5o o.uooo 5.75 0.0000 
6.00 0.0000 6.25 u.oooo 6.50 u.uooo 6.75 0.0000 
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TAP NUMBER 2Z92 WINO AT 345 

X PROB X PROB X PROB X PROS 
-10.00 o.oooo -9.75 o.oooo -9.50 o.oooo -9.25 o.oooo 
-9.00 o.oooo -8.75 o.oooo -8.50 o.oooo -8.25 o.oooo 
-8.00 o.oooo -7.75 o.oooo -7.50 o.oooo -7.25 o.oooo 
-7.00 o.oooo -6.75 o.oooo -6.50 o.oooo -6.25 o.oooo 
-6.00 o.oooo -5.75 u.oooo -5.so .0001 -5.25 .0001 
-5.oo .0001 -4.75 .0009 -4.50 .0012 -4.25 .0012 
-4.00 .0023 -3.75 .0037 -3.SO .006S -3.25 .0113 
-3.00 .0154 -2.7S .0219 -2.50 .0260 -2.25 .0430 
-2.00 .0578 -1.75 .0809 -1.50 .!129 -1.25 .1449 
-1.00 .1850 -.7':> .2416 -.so .t912 -.25 .3398 

o.oo .3911 .25 .4205 .so .~379 .75 .4019 
1.00 .3223 1.2S .2360 1.':>0 .!277 1.75 .0':>26 
2.00 .0173 2.2S .0043 2.So .0009 2.75 o.oooo 
3.00 o.oooo 3.2S o.oooo 3.50 o.oooo 3.75 o.oooo 
4.00 o.oooo 4.25 o.oooo 4.SO o.uooo 4.75 o.oooo 
5.00 o.oooo S.25 o.oooo s.50 o.oooo 5.75 o.oooo 
6.00 o.oooo 6.25 o.oooo 6.50 o.oooo 6.75 o.oooo 

TAP NUMBER 3Z25 WIND AT 345 

X PROB )( PROB X PHOB X PROB 
-10.00 o.oooo -9.75 o.oooo -9.SO o.oooo -9.25 o.oooo 
-9.00 o.oooo -8.75 o.oooo -8.50 o.oooo -8.25 o.oooo 
-a.oo o.oooo -7.75 o.oooo -7.50 o.oooo -7.25 o.oooo 
-7.00 o.oooo -6.75 o.oooo -6.50 o.oooo -6.25 .0005 -6.00 .0006 -5.75 .0005 -s.5o .0005 -S.c5 o.oooo 
-5.oo o.oooo -4.75 o.oooo -4.50 o.oooo -4.25 0~0000 
-4.00 o.oooo -3.75 o.oooo -3.':>0 .0001 -3.25 .0004 
-3.00 .0016 -2.75 .0045 -2.50 .0129 -2.25 .0318 
-2.00 .0650 -1.75 .1037 -1.SO .1541 -1.25 .1924 
-1.00 .2407 -.75 .2771 -.so .J081 -.25 .3561 

o.oo • 3716 .25 .4059 .so .3517 .75 .32S8 
1.00 .2660 1.25 .2031 1.50 .143~ 1.75 .0897 
2.00 .0523 2.25 .0221 2.50 .0105 2.75 .0042 
3.00 .0021 3.25 .0006 3.5o .0001 3.75 .0001 
4.00 o.oooo 4.2S o.oooo 4.50 o.oooo 4.75 o.oooo 
5.00 o.oooo 5.25 o.oooo 5.so o.oooo 5.75 o.oooo 
6.00 o.oooo 6.25 o.oooo 6.50 o.oooo 6.75 o.oooo 

---jf i//7#1!.? 
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