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1. INTRODUCTION

1.1 General

A significant characteristic of modern tall building design is
lighter cladding and more flexible frames. These features combine to
produce an increased vulnerability of glass lights and cladding to wind
damage. In addition, increased use of pedestrian plazas has brought
about a need to consider wind and gustiness in the design of these areas.
Techniques have been developed during the past decade for wind-tunnel
modeling of proposed structures which allow the prediction of wind
pressures on cladding and wind environment about the building. Knowledge
of pressures on the structure permits adequate but economical selection
of window strength to meet selected maximum design winds while informa-
tion on sidewalk level gustiness allows plaza areas to be protected by
design changes before the structure is constructed.

Modeling the aerodynamic loading on a structure requires special
consideration of flow conditions in order to guarantee similitude between
model and prototype. A detailed discussion of the similarity require-
ments and their wind-tunnel implementation can be found in References
[1], [2], and [3]. In general, the requirements are that the model and
prototype be scaled in geometry, that the approach mean velocity at
the building site have a vertical profile shape similar to the full-
scale flow, that the turbulence characteristics of the flows be similar,
and that the Reynolds number for the model and prototype be equal.

These criteria are satisfied by constructing a scale model of the
structure and its surroundings and performing the wind tests in a wind

tunnel specifically designed to model atmospheric boundary layer



flows. Reynolds number similarity requires that the quantity UD/v

be similar for model and prototype. Since v, the kinematic viscosity
of air, is identical for both, Reynolds numbers cannot be made precisely
equal with reasonable wind velocities. Wind velocity in the wind tunnel
would have to be the model scale factor times the prototype wind. How-
ever, for sufficiently high Reynolds number (>105) a pressure coefficient
at any location on the structure will be essentially constant with
Reynolds number. Typical values encountered are 108 for the full scale
and 106 for the wind tunnel model. Thus acceptable flow similarity

is achieved without precise Reynolds number equality.

1.2 The Renaissance Center Complex

A wind study was performed for the proposed Renaissance Center
Complex in Detroit, Michigan. The 694 ft high complex was modeled
(Frontispiece) at a 1:240 scale. The objectives of the wind study were
to obtain mean and fluctuating pressures on the buildings as well as
wind velocity and gustiness in the plaza adjacent to the structure. In
addition, a flow visualization study was performed to define overall
flow patterns and regions where local flow features might cause
difficulties in panel loading or pedestrian discomfort.

The Renaissance Center will be located on the bank of the Detroit
River southeast of the downtown Detroit area. The area surrounding the
complex is relatively flat. Except for the wind approaching over the
downtown area, the upwind areas in all directions consists of low
structures or water. The Renaissance Center itself consists of a
circular central circular hotel 694 ft high surrounded by 4 octagonal
office buildings each 482 ft high. The structures each have distinctive

exposed circular elevator shafts. A number of lower buildings of shape



similar to the office buildings are located adjacent to the main

building complex.



2. EXPERIMENTAL CONFIGURATION

2.1 Wind Tunnel

The wind study was performed in the Industrial Aerodynamics Wind
Tunnel located in the Fluid Dynamics and Diffusion Laboratory at
Colorado State University, Figure 1. The tunnel is a closed circuit
facility driven by a 75 h.p. variable-pitch propeller. The test section
is nominally 6 feet square and 62 feet long fed through a 4-to-1 cohtrac-
tion 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 65 fps.

2.2 Model

In order to obtain an accurate assessment of local pressures
using piezometer taps, the model was constructed to the largest scale
that would not produce serious blockage in the wind tunnel. A 1:240
scale model of the center tower and one office tower was constructed
from 3/4 in. 'Lucite' plastic. Recent studies indicate that the mullion
scale in the direction perpendicular to the building should be larger
than that of the structure to correctly include the local pressure ef-
fects caused by the mullions [5]. A scale of 1:133 was selected
for the office building mullions resulting in a model mullion depth of
0.090 inches compared to a depth of 0.050 inches that would have re-
sulted from a 1:240 scale. Mullions were made from 0.125 x 0.030 in.
spring steel pressed into 0.035 in. deep slots milled into the surface.
The 3 in. mullions on the cylindrical hotel tower were modeled to
approximately the same enlarged scale by raising the mullion surface

with a cutting tool. The remaining buildings in the complex were



modeled from styrofoam: only those buildings to be instrumented with
pressure taps were made from plastic.

Piezometer taps (1/16 in. dia.) were drilled normal to the exterior
surface at 72 locations on the circular hotel structure and at 204 loca-
tions on the office building. The location of the taps on the structures
is shown in Figures 2a to 2q. Because of the symmetrical placement
of the four office structures about the central hotel tower and the
generally homogeneous nature of the surrounding roughness characteristics,
it was felt that wind loads on three of the outer structures could be
obtained by reflection of data obtained on the one instrumented tower.
For the wind directions with the city upwind, exact mirror imaging
was not possible due to the elevator shaft on the center tower. How-
ever, this effect was judged to be a minor one, particularly since the
loads for that wind direction were expected to be lower than for the
open approach. Thus, the wind loads for the office structure with the
city upwind were obtained by rotating the instrumented building
(Tower 4, Figure 6) into the place of the other towers.

Two approach conditions were selected to be representative of all
possible approach wind directions. An array of 1 in. cubes was selected
to represent the upwind roughness characteristics of the relatively
open approaches over low structures and water. A second approach
condition was selected representing flow across the city center upwind.
A model of the city for 8900 ft upstream on an approach wind azimuth
of 286 degrees was constructed to scale and placed upstream of the

model for winds approaching across the city.



The Renaissance Center model was mounted on a 63 in. dia. turntable
centered 55 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. cubes. Spires at the test
section entrance provided a thicker boundary layer than would otherwise
be available. The distribution of 1 in. roughness was designed to
provide a boundary layer thickness of approximately 4 ft, a velocity
profile power law exponent similar to that for the Detroit area, and
a logarithmic velocity profile with a realistic roughness length. A
photograph of the complete model in-place in the wind tunnel is shown
in Figure 3. The wind tunnel ceiling was adjusted after placement of

the model to obtain a zero pressure gradient along the test section.



3. INSTRUMENTATION AND DATA ACQUISITION

3.1 Flow Visualization

Visualization of the flow in the vicinity of the model is helpful
in understanding and interpreting mean and fluctuating pressures, in
defining zones of separated flow and reattachment where pressure coef-
ficients may be expected to be high, and in indicating areas where
pedestrian discomfort may be a problem. Titanium tetrachloride smoke
was released from sources on and near the model and motion pictures
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 72
pressure ports on the center hotel tower and at the 204 locations on the
instrumented office tower. A 12 in. length of 1/16 I.D. plastic
tubing connected 68 pressure ports at a time to one of two 72 tap
pressure switch mounted inside the model--one switch in each building.
The switches (Model 1 in the office building and Model 2 in the hotel
tower) were designed and fabricated in the Fluid Dynamics and Diffusion
Laboratory to minimize the attenuation of pressure fluctuations across
the switch. Each of the 68 measurement ports was directed in turn by
the switch to one of the 4 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 18 required positions while a
potentiometer provided an indication of the switch position on a digital

voltmeter. The 4 pressure switch input taps not used for transmitting



building pressures were connected to a common tube leading outside the
wind tunnel and provided a means of performing in-place calibration of
the transducers. A photograph of the pressure switch in place is shown
in Figure 4.

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 2000 Hz so
that resonance effects could be ignored. 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 bridge and amplified the bridge output. These instruments are
characterized by a very stable excitation voltage and amplifier gain.
Output from the Honeywell signal conditioners was fed to an on-line 8
channel System Development, Inc., analog-to-digital conversion unit.

The data was processed onto digital tape for later data analysis by
computer. Resolution of conversion was +0.0016 in pressure coefficient.
All 4 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 5. 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 are, in pressure coefficient form, 0.03 for mean
pressures, 0.1 for peak pressures and 0.01 for rms pressures. Pressure
coefficients are defined in section 4.3.

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

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

3.3 Velocity

Velocity and turbulence intensity profiles were made a short distance
upstream of the building location for both the open approach flow condi-
tions and for the city located upwind. In addition, mean velocity and
turbulence intensity measurements were made 0.3 in. (6 ft prototype)
above the surface at 9 locations near the building for 24 wind directions,
Figure 6. The surface measurements were intended to indicate the
environment to which a pedestrian in the plaza area would be subjected.

Measurements were made with a single hot-wire anemometer mounted
with its axis vertical. The instrumentation used was a DISA constant
temperature anemometer (Model 55D05) with a 0.001 in. dia. platinum
film sensing element 0.020 in. long. Output was read from a Hewlett-
Packard integrating digital voltmenter (Model 2401C) for mean voltage
and a DISA RMS meter (Model 55D35) for rms voltage.

Calibration was performed by placing the anemometer in the free
stream near the pitot tube used to record wind tunnel velocity and
recording the output for several velocities. The calibration data was
fit to a variable exponent King's Law relationship

B2 = A + BU"
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where E is the hot-wire output voltage, U the approach velocity and
A, B and n are coefficients selected to fit the data. A typical
calibration showing the linear relationship between Ez and U™ is
plotted in Figure 7. The above relationship was used to recover the
mean velocity at measurement points from the measured mean voltage.
The fluctuating velocity in the form Urms (root-mean-square velocity)
was obtained from

2EE
™ms

ms B n Un~1

U

where Erms is the root-mean-square voltage output from the anemometer.
All turbulence measurements were divided by either local mean velocity
U or mean velocity outside the boundary layer U_. Division by U
gives an indication of the relative unsteadiness at the location while
division by U_ permits easy determination of the actual magnitude of

rms velocity fluctuations at a point for various approach velocities.



4. RESULTS

4.1 Flow Visualization

A 900 ft film is included as part of this report showing the
characteristics of flow about the structure with smoke. A listing of
the contents of the film is shown in Table 1. Several features can be
noted from the visualization. As with all large structures or structure
complexes, wind approaching the Renaissance Center was deflected down
to the plaza level, up over the structures and around the sides. In
addition a strong jet of air was directed between two office towers (with
wind approaching normal to a line through their centers) and around the
hotel tower. The separation region near the separation point on the
hotel tower associated with this jet (scene 8) was relatively thin
and oscillatory indicating possible high pressure fluctuations at
that region. Separation points on the office tower tended to be clean
with little indication of pressure fluctuation problems. High velocity
flow around the elevator shafts of the office towers indicated possible
high pressures on the outermost portions. Wind in the plaza area
appeared to be moderate with no indications of areas of severe pedestrian
discomfort. The largest velocities were obtained on the podium near the

corners.

4.2 Velocitz

Approach velocity profiles for both approach configurations are
shown in Figure 8a and b. The profiles were taken upstream from the
model and are characteristic of the two boundary layers approaching the
model. The boundary layer thickness, &, was 44 in. for the open

approach and 48 in. for the city approach corresponding to prototype

11
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values of 880 ft and 960 ft respectively. These are reasonable values

for the Detroit area. In the form

the velocity profile has an exponent n of 0.24 for the open approach
which is an acceptable value for city environments such as Detroit with
moderate building heights. The profile with the city upwind shows a
large reduction in velocity due to the built-up area. The profile plot-
ted in Figure 9b is shown in semilogarithmic form. The effective rough-
ness height Yo indicated by the zero velocity intercept of the best
fit line is 5.6 ft which is reasonable for the site modeled.

Profiles of longitudinal turbulence intensity are shown in Figure 9
for both upstream approach conditions. Modifications to the profiles
due to structures located upwind are evident. For the purpose of this
report, turbulence intensity is defined as the root-mean-square of the
longitudinal velocity fluctuations divided by the reference mean
velocity U_ at the outer edge of the boundary layer,

Urms
Toy =

o

or as the rms velocity divided by the local mean velocity,

Urms
Tu2 =T

Mean velocity and turbulence intensity at plaza locations 1-9
shown in Figure 6 for 24 wind directions are listed in Table 2 and some
are plotted in Figures 10-16. Measurements were taken 0.3 in. (6 ft
prototype) above the surface. A site map is superimposed on the polar
plots to aid in visualization of the effects of structures and topography

on the results. The largest mean velocities were recorded at point 2
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for wind azimuths near zero and 180 degrees and at point 7 for winds
near 120 and 300 degrees. Velocities greater than U_ were recorded
under those circumstances. The largest values of fluctuating velocity
were recorded at point 9 for 240 and 255 degrees wind azimuth. The
s velocity at that point was 0.33 U_. A number of other locations
showed values in the range 0.27 to 0.29 U_. The highest "gustiness"
values (Urms/U) were slightly over 0.5 U at a number of sites. Large
values of gustiness must be interpreted in terms of the magnitude of
mean velocity since a low local wind velocity can lead to large values

as effectively as large rms velocities.

4.3 Pressures
For each of the pressure ports examined (13,200 total), the data
record was analysed to obtain 4 separate pressure coefficients. The

first was the mean pressure coefficient

c ) (P - P.)pean
Pmean %-p Uwz

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

boundary layer non-dimensionalized by the dynamic pressure %—p Umz

outside the boundary layer. The magnitude of the fluctuating pressure

was obtained by the rms pressure coefficient

(e -p,) - (- pm)mean]rms
= 1

prms 5 Umz

c

in which the numerator is the root-mean-square of the instantaneous

pressure difference about the mean.
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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:

c ) (P - P.)pax
pmax %—p Um2
C - (p - Pm)min
pmin %—p Uw2

The values of p - p_ which were digitized at 250 samples-per-second
for 16 seconds were examined individually by the computer to obtain

the most positive and most negative values during the 16 second period.
These were converted to Cpmax and Cpmin by non-dimensionalizing with
the free stream dynamic pressure.

The four pressure coefficients were calculated by the CSU CDC 6400
computer and tabulated on microfilm. The list of coefficients for both
structures is included as Appendix A. The tap code number in the
Appendix is given in Figure 2. In addition the Appendix includes the
approach wind azimuth in degrees from true north. Placement of the city
upwind for wind directions other than azimuth 286 degrees permits evalua-
tion of pressures on all the office towers from the single instrumented
tower (T4), using the symmetry described in Section 2.2.

In order to determine the largest loads 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 and
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the largest positive and negative peak values. These values are tabu-
lated, with their associated peak and rms or mean and rms values, in
Tables 3-6. Table 3 provides pressure coefficients for the largest
positive means. Table 4 provides pressure coefficient for the largest
positive peaks. Table 5 provides pressure coefficients for the largest
negative means. Table 6 provides pressure coefficients for the largest
negative peaks. A number of values are missing in Table 6. In order
to obtain pressure coefficients which could be used at these tap loca-
tions, it would be appropriate to use the peak minimum values for the
same tap number from Table 5. The largest positive values on the hotel
structure were between 1.1 and 1.2 and distributed over the upper
portions of the structure. Seven locations were identified which had
a minimum Cppeak larger in magnitude than -2.8. These points were
concentrated primarily on the upper half of the tower opposite to the
elevator tower. Numerous other points had peak coefficients larger
than -2.0. These negative pressures represent some of the largest
pressures obtained in our wind tunnel tests on structures and indicate
a strong adverse interaction of the flow with the adjacent office
towers. The largest peak positive values on the office towers were
in the range 1.2 to 1.3 located near the top of the structure. The
largest negative peaks were between -2.3 and -2.4 and were confined to
the region near the top of the structure.

The pressure coefficients of Tables 3-6 can be converted to
full scale loads by multiplication by a suitable reference pressure
selected for the field site. One method of arriving at a reference
interval was obtained for Detroit from the proposed American National

Standards Institute code A58.1 [6]. The magnitude was 90 mph for a
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fastest mile wind at 30 ft elevation. A factor of 1.28 [7] was used to
reduce this velocity to a one hour mean velocity--equivalent to the wind
tunnel mean velocity. The resulting 70.9 mph was then translated to a
prototype elevation equivalent to the height of the reference wind-tunnel
measurement (880 ft) by means of a power law velocity profile with a
0.16 exponent. This exponent corresponds to the typical values near
airports where the 50 yr recurrence winds in the ANSI standard are
appropriate. The velocity of 880 ft was calculated as 121.7 mph. The
appropriate reference pressure based on this velocity is given by
0.00256 U2 from the ANSI standard. For Detroit, the reference pres-
sure becomes 30 psf. A larger reference pressure would result if a
larger recurrence interval were used. Tables 7-10 give psf loadings

on the full scale structure which result from multiplication of the

30 psf reference pressure by the peak coefficients of Tables 3-6.

Recent research [8] indicates that the period of application of the
peak pressures reported herein is about 4-5 seconds. If a glass design
is based on these peak values, then a glass strength associated with
this duration load is indicated. If the glass design is based on some
alternate load duration--say 1 minute--then some reduction in peak
loads should be made. An estimate of a load reduction factor can be
obtained from an empirical relation of glass strength as a function of
load duration. A relationship for annealed glass from Shand [9] indicates
that a load reduction factor of 0.8 would correspond to a load duration
change from 4-5 seconds to 60 seconds.

In order to determine the effect of the small towers located off
of the podium on the pressure distribution on the outer office building,

a series of tests were conducted with these towers located upstream of
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the instrumented office tower (T4-Fig. 6). These tests showed a
decrease in the absolute value of the pressure coefficients for the
wind directions investigated. This result shows that the pressure
coefficients reported may be slightly conservative for some of the
lower taps on the outer office building. However, this difference was

less than 10 percent.

4.4 Forces and Moments

The forces and moments acting on the outer office tower were
computed for six wind directions. These results are listed in Table 11.
These forces were obtained using the mean pressure coefficients and
integrating over the entire structure. This provided a force
coefficient which was transformed into a load using the 50 year recur-
rence load of 30 psf (see section 4.3). The forces and moments listed
are the total horizontal shear and the total overturning moment about

the base of the building (podium level).



5. CONCLUSIONS

A simulated atmospheric boundary layer flow over the Renaissance
Center model was established whose characteristics compared favorably
with the expected flow over the Detroit area. Flow visualization
showed fluctuating separation features at certain locations on the
center hotel structure and on the elevator towers of office buildings
suggesting high values of pressure coefficient in those regions. Smoke
observation of the flow in the plaza area did not show any areas where
severe pedestrian discomfort would be expected.

Measurements of fluctuating velocity in the plaza area indicated
the largest value of fluctuating velocities occurred at plaza point 9
for 240 and 255 degree wind azimuths with an rms velocity 33 percent
of the reference velocity above the boundary layer. These correspond
to a local turbulence intensity of 41 percent of the local mean velocity.
A number of other locations experienced rms velocities in the range of
27 to 29 percent of U_. A number of points experienced relatively high
local turbulence intensity (more than 50 percent of local mean). These
points all experienced values of local mean velocity less than one-half
the reference velocity. The largest values of mean velocity in the
plaza were in excess of 1.0 U_ at points 2 and 7.

Pressure measurements on the structures supported the flow visual-
ization conclusion that the region on the circular tower near the flow
separation point would have large negative pressures. The negative
pressures on the hotel tower were more extreme (near -3.0) than is
generally expected on a structure. The investigators felt that the
presence of the office structures contributed significantly to the

large pressures. Pressures on the office towers were more moderate

18
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with most peak negative pressures below 2.0 in magnitude. Positive

pressures reached values between 1.2 and 1.3--not an unusual occurrence.



20
REFERENCES

Cermak, J. E., V. A. Sandborn, E. J. Plate, G. H. Binder, H. Chuang,
R. N. Meroney, and S. Ito, "Simulation of atmospheric motion by wind-
tunnel flows,!' CER66JEC-VAS-EJP-GJB-HC-RNM-SI17, FDDL, Colorado State
University, 1966.

Davenport, A. G. and N. Isyumov, "The application of the boundary
layer wind tunnel to the prediction of wind loading," Proc. of Int.
Res. Seminar on Wind Effects on Buildings and Structures, V1, N.R.C.,
Canada, 1967.

Cermak, J. E., '"Laboratory simulation of the atmospheric boundary
layer,' AIAA Jl1., V9, Sept. 1971.

Plate, E. J. and J. E. Cermak, "Micrometeorological wind tunnel
facility, description and characteristics,'" CER63JP-JEC9, FDDL,
Colorado State University, 1963.

Standen, N. M., W. A. Dalgliesh and R. J. Templin, "A wind tunnel

and full-scale study of turbulent wind pressures on a tall building,"
Proc. Third Int. Conf. on Wind Effects on Buildings and Structures,
Tokyo, Japan, 1971.

American National Standards Institute, "American national standard
building code requirements for minimum design loads in buildings
and other structures," ANSI standard A58.1-1972.

Vellozzi, J. and E. Cohen, "Gust response factors,'" J1 Structural
Div., ASCE, Proc. Paper No. 5980, V94, nST6, 1968.

Peterka, J. A. and J. E. Cermak, "Peak-pressure duration in
separated regions on a structure,'" U.S.-Japan Research Seminar on
Wind Effects on Structures, Kyoto, Japan, 9-13 Sept., 1974;
Report CEP74-75JAP-JEC8, Fluid Mechanics Program, Colorado State
University, Sept. 1974.

Shand, E. B., Glass Engineering Handbook, McGraw-Hill, New York, 1958.



21

Table 1. MOTION PICTURE SCENE GUIDE

Scene Wind Smoke Source
Azimuth

1 286 Center Building Level Two

2 286 Center Building Level Four

3 286 Outer Building Level One

4 286 Outer Building Level Three

5 286 Plaza Location Two
6 286 Plaza Location Five
7 060 Center Building Level Two

8 060 Center Building Level Four

9 060 Outer Building Level One

10 060 Outer Building Level Three
11 060 Plaza Location Five
12 060 Plaza Location Seven
13 060 Outer Building Level Two

14 070 Outer Building Level Two

15 080 Outer Building Level Two

16 090 Quter Building Level Two
17 100 Outer Building Level Two

18 110 Outer Building Level Two

19 120 Outer Building Level Two
20 300 Ground Level Flow over Berm

Levels Correspond to Tap Locations, Fig. 2

Length ~ 900!

Time -~ 25 min



TABLE 2. MEAN AND FLUCTUATING VELOCITIES ON THE PLAZA (CONTINUED)

Wind Location 6 Location 7 Location 8 Location 9
Azimuth u/u Umg/l.fd° Urms/u u/u, UmS/Uco rms/U u/u, Brmslﬂw Urms/B u/u, Urms/Uw Urms/U
000 0.363 0.195 .537 0.296 0.138 .466 0,139 0.060 .431 0.285 0.132 .463
015 0.418 0.224 .536 0.219 0.104 475 0.174 0.076 .437 0.278 0.121 .435
030 0.342 0.173 .506 0.250 0.122 .488 0.155 0.067 432 0.287 0.131 .456
045 0.275 0.130 .473 0.240 0.106 442 0.128 0.055 L430 0.426 0.179 .420
060 0.367 0.173 .474 0.264 0.128 .485 0.194 0.088 454 0.500 0.218 .436

075 0.210 0.098 466 0.617 0.263 .426 0.301 0.155 .515

090 0.377 0.188 .499 1.041 0.291 .280 0.599 0.263 439

105 0.486 0.252 .519 1.159 0.192 .165 0.770 0.285 .370

120 0.618 0.288 .466 1.190 0.143 .120 0.663 0.272 410

135 0.929 0.181 .195 1.005 0.137 .136 0.523 0.185 .354

150 0.987 0.139 .141 0.797 0.134 .168 0.531 0.138 .260

165 0.870 0.146 .168 0.589 0.148 .251 0.549 0.132 .240

180 0.723 0.154 .213 0.517 0.230 445 0.489 0.177 .362

195 -— ——— -—- - - ——

210 0.422 0.156 .370 0.463 0.251 .542 0.377 0.150 .398

225 0.272 0.125 .460 0.448 0.181 .404 0.457 0.133 .291

240 0.301 0.151 .502 0.490 0.165 .337 0.527 0.131 .249 0.803 0.327 .407
255 0.460 0.214 465 0.693 0.176 .254 0.724 0.195 . 269 0.687 0.325 .405
270 0.611 0.221 .362 0.883 0.181 .205 0.941 0.241 .256 0.471 0.245 .520
285 0.747 0.197 .264 0.809 0.176 .217 0.668 0.259 .388 0.323 0.166 .514
300 0.835 0.175 .210 1.088 0.159 .146 0.873 0.290 .332 0.331 0.155 .468
315 0.893 0.169 .189 1.035 0.165 .159 0.573 0.220 .384 0.288 0.128 .444
330 0.983 0.182 .185 0.940 0.191 .203 0.282 0.150 .532 0.274 0.128 .467
345 0.800 0.265 .331 0.737 0.242 .328 0.164 0.079 .482 0.249 0.121 486

z



TABLE 2. MEAN AND FLUCTUATING VELOCITIES ON THE PLAZA
Wind Location 1 Location 2 Location 3 Location 4 Location 5
Azimuth u/u,, urms/Uw Urms/u u/u, UmS/Uco Urms/u u/u_ Urms/uw Urms/U u/u, Urms/Uw Urms/U u/u,, Utmslvm Urms/U
000 0.477 0.192 .403 1.190 0.143 .120 0.663 0.272 .410 0.618 0.288 .466 0.384 0.178 464
015 0.414 0.179 432 1.159 0.192 .166 0.770 0.285 .370 0.486 0.252 .519 0.468 0.212 .453
030 0.334 0.146 .437 1.041 0.291 .280 0.599 0.263 .439 0.377 0.188 .499 0.416 0.183 .440
045 0.266 0.124 466 0.617 0.263 426 0.301 0.155 .514 0.210 0.098 467 0.344 0.147 427
060 0.192 0.079 .411 0.249 0.124 498 0.158 0.075 475 0.202 0.091 .450 0.465 0.197 .424
075 0.240 0.106 442 0.128 0.055 429 0.275 0.130 473 0.344 0.147 JA27
090 0.250 0.122 .488 0.155 0.067 .432 0.342 0.173 .506 0.416 0.183 440
105 0.219 0.104 475 0.174 0.076 .437 0.418 0.224 .536 0.468 0.212 .453
120 0.296 0.138 466 0.139 0.060 .432 0.363 0.195 .537 0.384 0.178 L463
135 0.737 0.242 .328 0.164 0.079 .482 0.800 0.265 .331 0.351 0.166 .473
150 0.940 0.191 .203 0.282 0.150 .532 0.983 0.182 .194 0.397 0.189 476
165 1.035 0.165 .159 0.573 0.220 .384 0.893 0.169 .189 0.605 0.249 412
180 1.088 0.159 .146 0.873 0.290 332 0.835 0.175 .210 0.661 0.176 .266
195 ——— —— - o - m—— - ———
210 0.833 0.181 .205 0.941 0.241 .256 0.611 0.221 .362 0.741 0.207 .279
225 0.693 0.176 .254 0.724 0.195 .269 0.460 0.214 465 0.688 0.206 .299
240 0.939 0.171 .182 0.657 0.181 .275 0.588 0.154 .262 0.309 0.154 .498 0.684 0.209 .306
255 0.855 0.184 .215 0.448 0.181 404 0.457 0.133 .291 0.272 0.125 460 0.688 0.206 .299
270 0.694 0.212 .305 0.463 0.251 .542 0.377 0.150 .398 0.422 0.156 .370 0.741 0.207 279
285 0.587 0.196 L334 0.618 0.291 L4731 0.335 0.153 457 0.465 0.176 .378 0.500 0.165 .330
300 0.370 0.184 .497 0.517 0.230 445 0.489 0.177 .362 0.723 0.154 .213 0.661 0.176 .266
315 0.230 0.109 .474 0.589 0.148 .251 0.549 0.132 .240 0.870 0.146 .168 0.605 0.249 412
330 0.248 0.113 .456 0.797 0.134 .168 0.531 0.138 .260 0.987 0.139 .141 0.397 0.189 .476
345 0.345 0.147 426 1.005 0.137 .136 0.523 0.185 .354 0.929 0.181 .195 0.351 0.166 473

£



TABLE 3

WIND FNGINFERING STUDYs REMAISSANCE CENTER. DETROIT

CENTER RUJILDING

MAXTMUM MFAN PRESSURE COEFFICIENTS BASED ON ALL WINMND DIRECTIONS TFSTED amh
THF OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MF AN OCCURRED

TAP WIND ME AN RMS MAX M4 MR T Mg
NUMBER DIRECTION PRESSURE PRFSSURE PRF SSURF DLF SR
COEFFICIENT COFFFICIENT COFFFICTIFMT CREFFTICTENT
1 296 «0,000 ~0,000 ~0 4000 -0,000
2 306 -0,000 ~0,000 - 00 =-0,600
3 306 «-0,000 -0,000 - ,000 “H, 0060
4 306 ~0.,000 -0.000 ~0.000 ~-0a000
5 286 «549 140 1083 -~ NaK
A 306 -0,000 ~0,000 -0.,000 {1,000
7 330 749 « 102 1,064 e Plk
a 300 «TR9 102 l.172 o371
9 P80 «T04 « 095 1.012 P27
10 250 . 736 +094 JORS 320
11 220 « 729 »101 «977 NG
12 190 .781 009‘:) 1093‘0 ,a?a
13 190 o747 L1107 1.018 JPD?
14 200 « 771 .102 1.01R4 . 499
15 180 . 729 <101 £ 905 e
16 160 + 748 . 108 1.073 L3317
17 330 «677 «125 +9R3 216
18 300 «633 128 977 L7
19 280 « 704 .119 1,054 «?h3
20 250 +718 +10R 1.054 o AR5
21 210 «684 «1006 1.00% . 371
22 180 647 +100 «9H1 734
23 180 «735 «102 «IHT < 3FQ
24 180 731 101 T .44
25 180 «731 +109 l1.014 L1746
26 160 «692 +114 1.033 210
27 320 «665 $127 1.067 oPlA
2«“ 310 1127 QOR; .1‘4“ "-Pnt
29 270 .169 509] .C;;J‘) _‘?QQ
30 240 «633 o127 1.012 . PRQ
31 220 «200 o074 el AN - N6Y
32 180 .318 <081 COHT « 11
33 180 547 « 095 ch96 s
34 260 592 2116 + 950 178
35 1RO «540 +099 863 - NAR

36 160 o646 o124 1.031 2?25

e



WIND ENGINEERING STUDY.

CENTER BUILDING

TABLE 3 (continued)

RENAISSANCE CENTERs DETROIT

MAXIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DTRECTIONS TFSTED AND
THE OTHER VALUES ASSOCIATED wITH THE WIND DIRECTION AT WHICH THE MAXIMUM

MEAN OCCURRED

TAP
NUMBER

37
38
39
40
41
42
43

WIND
DIRECTION

330
310
270
240
230
180
180
180
180
170
320
300
286

MEAN
PRFESSURE
COEFFICIENT

«583
.081
«073
583
«030
«251
«429
«430
41l
«590
«544
.078
-0.000
«529
«488
«190
346
«352
«336
«499
e 347
«143
-0.,000
o444
-e.121
«136
«264
‘2‘5
221
«353
-0,000
«006
+096
«069
.012
«280

RMS
PRESSURE
COFFFICIENT

.128
«089
«143
o128
o127
«077
« 096
« 095
«099
«125
119
«106
-0.,000
o127
«129
0081
«092
«090
«093
125
«109
.094
-0.,000
.128
«075
«055
«096
«086
«091
+063
-0.,000
«081
o110
«091
«068
.110

MAXTMUM
PRESSURE
COFFFICIENT

1,043

«4R3
«5T7
+098
o484
«542
745
«729
e 694
970
«904
«405
-0.000
932
«869
520
«688
725
«T28
«922

o 764
«545
-0.000
+R83
«280

e 342
615
«537
601
«654
-0,000
+« 350
474
W437
.314

+ 783

—

MTINTIMUM
PRESSURF
COEFFICIENT

«1A7
-.235
-0364

.181
-.409
-.007

129

o157

. 097

0125

226
-+585

-0,000

« 145

«0R2
-o 066

«048

« 077
-+037

« 056

« 052
-.239

-0.,000
-e224
-.434
-0027

«013
-.058
-,039

«1R8

‘0.000
-o401
-.207
-e243
-.194
-.065

S¢



TABLE 3 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM

MEAN OCCURRED

TAP
NUMBER

e e e
CONITNPWN=O VDN S WN -

NN NN
NS WN~O

WwwnNnNN
N0 O0®~N

W W
& W

WIND
DIRECTION

70

70
220

70
216
230
150
126

96
230
330
126
190
170
140
126
116
116
116
106

MEAN
PRESSURE
COEFFICIENT
-0.000
-0,000
<278
'0.000
« 052
«011
«0,000
« 095
«193
«255
<148
«186
«609
«650
«658
620
«615
612
«619
«577
«651
«588

«545
«604
556
«535
«550
«623
«586
«578
«515
«517
187

RMS
PRESSURE
COEFFICIFENT
‘00000
-0.,000
«278
-0.000
+085
«202
«0,000
« 086
«137
«215
«151
«118
116
o114
+152
0148
143
«147
«160
155
«157

«113
«115
«119
«109
168
+«156
168
«167
+159
166
160

MAXTMUM
PRESSURE
COEFFICIENT

-0.000
-0,000
l1.119
-0,000
«382
1.291
~0.000
410
«703
921
«665
«553
«982
985
1,017
1.090
1.048
1.092
l.039
l1.110
1.106

889
+938
«886
898
1.157
1,063
1.031
1.082
1,003
1.070
903

MINIMUM
PRESSURE
COEFFICIENT
-0.000
«0,000
-e 704
-00000
~e343
“'.793
'0.000
-+509
-+289
~e539
-e374
‘0196
«191
-~+016
198
«057
+084
«134
o124
«001
«139
«135

«164
«131
« 054
0167
«007
e114
«043
«096
-+039
-+257
-e495

92



TABLE 3 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROILIT

OUTER BUILDING

MAXIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURRED

Tap WIND MEAN RMS MAXIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
35 320 v 486 «213 1.140 ~eé42
36 300 0495 «230 1,094 ~s914
37 306 +«356 «204 «308 =575
38 306 0362 .209 0925 -«571
39 330 +005 «153 «643 ~e611
40 106 ~e048 «097 «260 -e#93
41 106 ~s076 097 186 ~e661
42 230 «685 «1583 1,279 -.036
43 230 «666 «162 1,159 -e309
44 216 o438 «259 1.254 ~e613
45 206 «415 195 1,215 -e285
46 206 0616 0182 1.259 ".003
47 206 «556 166 1.056 «012
48 216 «551 «209 1.217 - 248
49 200 +515 113 «811 123
S0 196 561 «178 le111 «020
51 190 «478 «113 955 «079
s2 180 «658 «109 «998 «299
53 160 «574 119 «945 112
54 140 2626 119 1.008 243
55 80 891 «019 lel44 «627
56 110 «625 «113 «976 260
S7 110 626 117 960 261
58 110 «606 o116 «937 256
59 100 o664 +102 1,030 «406
60 90 o624 0114 1.000 237
61 90 «619 o116 «967 o245
62 80 «605 +126 «950 265
63 70 +656 «123 «995 o274
64 60 «597 o114 «976 «269
65 50 «597 o126 « 949 o214
66 40 «570 «122 961 «133
67 40 «645 «115 974 «305

68 20 «616 125 963 »113

LZ



TABLE 3 (continued)

WIND ENGINEFERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXTMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAX IMUM MINIMUM
NUMBER DIRFCTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
69 20 621 «127 874 140
70 0 599 125 1,061 «164
71 0 622 «134 1.311 111
T2 300 .553 .205 10117 ’079Q
73 320 « 406 «154 »925 ~¢307
T4 306 411 lea «952 ~e272
75 96 + 046 +087 «502 ~e239
76 96 054 096 «560 -e320
77 96 +002 +096 «555 ~-.318
78 230 157 +282 «995 -1,009
79 240 +181 «290 1,065 ~e911
80 216 «035 «149 «960 -.587
81 196 «167 «171 «827 - o449
82 196 +461 +151 1.056 «005
83 200 +564 123 «979 0192
84 190 «629 <121 1,045 169
85 190 617 o121 1.044 «198
86 180 «636 «120 1,029 262
87 180 «573 o122 «919 222
88 160 «540 «118 «932 «157
89 140 527 0132 «902 +034
90 130 «527 <108 «830 «230
91 110 507 «120 «881 »095
92 110 +572 «113 2968 254
93 110 «563 117 «950 «228
94 110 «544 «116 «934 222
95 100 «600 «110 + 968 «220
96 90 «576 »109 922 «280
97 90 +574 «110 901 o264
98 80 «529 «126 «958 « 069
99 70 «586 «121 +943 o264
100 60 +545 «118 922 «198
101 60 «534 o117 «895 o Chh

102 50 0493 «120 851 117

8z



TABLE 3 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

QUTER BUILDING

MAXIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRFCTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAXTMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURF PRESSURE
COEFFICIENT COEFFICIFENT COEFFJICIENT COEFFICIENT
103 40 «575 o117 «930 «293
104 30 «526 125 «943 «163
105 20 «539 o124 «947 219
106 10 «540 125 «903 «196
107 10 «630 «124 1,029 «312
108 10 «567 118 982 «249
109 10 «546 +129 ¢ 966 180
110 10 «565 «134 1,041 o129
111 6 «099 o170 «639 - 157
112 300 263 «147 «758 ~eb47
113 310 421 121 «801 ~s112
114 310 «430 «104 815 «031
115 310 «407 127 «908 -a041
116 310 «483 «145 «953 ~e116
117 320 «335 «116 o710 -e 097
118 306 «313 122 « 787 ~-.089
119 106 +«059 «091 398 -es343
120 106 +039 «095 415 ~e460
121 106 « 007 «095 345 ~e551
122 116 «05% «058 217 ~el176
123 106 «022 «075 265 -e299
124 106 ~s014 «087 256 ~e369
125 200 «131 « 127 0691 ~.215
126 200 «404 «127 1,000 -+019
127 200 «533 111 «851 «208
128 210 «569 140 14130 -.023
129 210 «565 131 «985 027
130 210 «573 «129 1.040 .088
131 200 517 «122 «978 «140
132 190 «488 128 «872 «018
133 160 «419 «124 «884 «036
134 140 «489 «113 931 188
135 120 « 294 o118 0660 ~4099

136 110 472 «103 «804 «104

62



TABLE 3 {continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTFR BUILDING

MAXIMUM MEAN PRESSURFE COEFFICIENTS BASEN ON ALL WIND DIRECYIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAXIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
137 100 «479 «102 +854 218
138 100 0461 o102 »820 «195
139 100 531 «102 «897 259
140 90 466 ell1l «847 «180
141 80 « 465 o112 «845 «199
142 80 449 o117 «879 .088
143 80 .507 .108 $962 «204
144 70 «475 «110 «875 216
145 60 «448 o117 +870 «139
146 50 +425 119 +831 «090
147 50 «500 109 «871 «226
148 306 «994 «024 1.066 «916
149 306 1.004 «022 1,081 «932
150 306 «987 «023 1,057 910
151 306 1,032 <022 1,103 «954
152 10 «494 «106 «800 «190
153 10 <487 o121 «821 «024
154 6 +085 +138 o614 ~-+533
155 300 «280 122 +698 -e324
156 310 «396 «102 «T73 «107
157 310 ¢392 «101 «793 «040
158 320 «380 118 «848 «048
159 310 0268 0102 .707 'p°53
160 306 «210 «077 «520 -4,001
161 106 «098 « 057 «320 ~e122
162 106 «086 «059 «335 -e170
163 106 +«054 «060 «328 ~¢310
164 106 113 «062 «302 -e420
165 106 « 074 <066 «317 -e311
166 106 «049 «067 « 274 -e211
167 200 o116 «125 .617 ~e229
168 200 345 «126 «861 ~e115
169 210 451 123 «890 030

170 210 483 «119 +»885 ~+019

0g



TABLE 3 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT

OUTER BUILDING

MAXTMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAXIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
171 210 o474 «113 B840 -+ 056
172 210 477 o114 915 «009
173 150 323 .081 «628 «079
174 150 «366 « 099 o 145 -+078
175 140 «373 +098 +813 «138
176 130 o264 101 «622 «013
177 120 239 101 621 «020
178 110 395 .088 « 724 <184
179 90 «386 +092 « 755 o175
180 60 «357 +084 +688 «123
181 10 «434 «100 R4S «191
182 10 «439 o101 « 784 «173
183 10 *396 o114 »781 «049
184 16 104 «108 o484 ~+353
185 320 255 «114 o669 ~e123
i86 310 «300 +081 602 071
187 310 «283 .081 «593 +058
188 320 255 088 «709 «018
189 106 «148 +062 «379 ~s148
190 320 «175 «096 «627 -«099
191 106 «190 «053 «391 ~+029
192 106 «136 051 «335 ~e 065
193 106 «136 « 058 482 -+030
194 106 «108 «051 295 ~+069
195 106 «130 « 056 «327 -e145
196 106 + 165 « 051 «407 -+023
197 186 «109 +088 b4 “e167
198 186 202 «092 632 -o046
199 200 «231 «106 «596 ~a026
200 200 «381 107 «838 «138
201 200 <447 103 +»899 «203
202 200 «383 «110 o763 110
203 200 «402 «097 « 753 183

204 200 408 .102 .786 180

1¢



TABLE 4

WIND ENGINEERING STUDYs RENAISSANCE CENTERs DETROIT

CENTER BUILDING

MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TFESTED AND
THE OTHER VALUES ASSOCIATEDR WITH THE WIND DIRECTION AT WHICH THE MAXTMUM

PEAK OCCURRED

TAP
NUMRER

OPRNAIPAPWN-

WIND
DIRECTION

296
306
106
306
286
306
330
300
280
250
210
200
180
210
286
160
32¢0
300
280
240
210
180
170
190
190
160
296
310
270
200
290

96
286
260
180
190

MEAN
PRESSURE
COEFFICIENT

-0.,000
-0,000
”-158
-0,000
649
'00000
o T49
« 769
«T04
« 736
«723
« 730
o747
«691
«674
«T48
«658
«633
« 704
«681
«684
647
«667
’607
«565
«692
«553
127
.169
292
174
"333
.022
«592
«540
420

RMS
PRESSURE
COEFFICIENT

=-0,000
-0.,000
«074
"'0;000
0140
“0&000
«102
«102
« 095
«094
« 098
«105
« 097
«114
170
«108
111
128
119
123
«109
100
112
o124
+ 165
«114
«173
«085
«091
271
«268
«294
«252
o116
«099
«245

MA X TMUM
PRESSURE
COEFFICIENT

"’0.000
"00“00
+ 084
-00000
1.083
—0,000
1.06R
l.122
1.012
. 985
1.057
l1.052
1.045
1.112
l1.148
1,073
1,026
2977
1,058
l.142
1.00%
«981
le014
«995
1,057
1,033
1.169
446

« 520
1,178
1.148
«HAR
1.056
« 950
«863
l1.128

MTNT MM
PRF SSURF
COEFFTCTIFNT

"(’1000
-eb4 3R
-0,000
-, 048
-0.000
«21H
371
279
«330
367
«2R0
«343
«259
«317
229

« 263
o276
321

« 294
«PR1

- 095
-«379
«210
~.160
‘.201
- 208
-4 HO0
-e572
-1 .:in')
~oA20
+17R

- 19R
“ 4AT

4%



TABLE 4 (continued)

WIND ENGINEERING STUDYs RENAISSANCE CENTERs DETROIT

CENTER BUILDING

MAXIMUM PEAK PRESSURE COFFFICIENTS BASED ON ALL WIND DIRECTIONS TFSTED ANMD
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM

PEAK OCCURRED

TAP
NUMBER

WIND
DIRECTION

300
260
280
240
230
100

90
310
170
190
300

10
290
240
300
180
180
180
180
190
320

MEAN
PRESSURE
COEFFICIENT

«546
-.060
’1013

+»583
«030
.258
«545
142
+» 354
425
+491
«502
210
«525
«488
«190
+ 346
«352
336
401
« 340
0143
116
.400
121
+059
«037
« 245
221
«353
'0;000
~.081

«096

012

—0023

0171

t

RMS

PRESSURE

COEFFICIENT

-0

.138
«192
« 158
«128
«127
225
«293
222
«104
«250
«130
«161
« 155
«137
«129
+081
«092
+090
«093
« 206
«118
«094
«108
«126
« 075
.072
o122
084
«091
«063
«000
«121
«110
« 095
.076
«158

MAX TMUM
PRESSURE
COFFFICIENT

1.072
+ 779
o607

1,098
484
o671
«R833
+R56
«T04

1,025

1,001
+ 708
«207

1.05%
«R99
«520
«HRA
« 725
«728
« 964
o843
«545
«374

1.055%
«280
« 497
« 709
« 537
«h01
654

~-0.,000
e384
474
2463
«361
« 798

MINTIMUM
PRESSURF
COFFFICIFNT

~-«031
-oHh773
-.595
. 181
-e409
‘1.1&6
”1'576
~-+R53
+ 029
-+695
,075
- 964
-4, R&9
‘.3?1
«IR?
- 0RA
048
NTT
’0037
-o401
<017
-.239
~o6H36
~e”209
~e434
~+1A8
”0437
~-.058
-+ 039
188
-0,000
~ 4R?
_.?n?
’0373
- 58 A
-e330

£e



TABLE 4 (continued)

WIND ENGINFERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAX IMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
1 230 ~e237 152 418 ~l.,148
2 296 -e171 «209 «693 ~.834
3 230 -+032 « 389 1.255% -1.390
4 230 -e219 « 167 0527 '1»006
S 230 -e430 « 205 «599 ~14337
6 230 «011 «202 1,291 ~e 793
7 230 ~e11l0 «187 l.211 ~1.119
8 216 -s011 «252 «654 -.817
9 106 «134 «157 '750 -e543
10 230 «255 0215 .921 “0539
11 6 =095 o161 «667 - T17
12 116 128 o145 «656 -, 486
13 220 « 097 «367 1.271 ~-1.321
14 220 -o 077 «418 1.109 -1.514
15 126 «555 «165 1.013 -.082
16 116 602 o177 1,277 -.078
17 116 «615 «148 1.090 «084
18 120 555 108 l.161 «162
19
20
21 116 +634 e142 le127 «176
22 96 «588 «157 1.106 «135
23
25 T0 «604 115 «938 131
26 60 556 «119 «B86 «054
27 36 «401 196 1.014 -+317
28 36 «550 «168 1,187 «007
29 26 «577 «167 1.121 080
30 16 «548 «163 1.078 -e011
31 26 «578 <167 1,082 «096
32 0 «479 «la7 1.187 ’0236
33 0 «517 «166 1,070 -e257
34 6 0187 0160 -903 ”0‘95

125



WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER,

OUTER BUILDING

TABLE 4 (continued)

DETROIT

MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM

PEAK OCCURRED

TAP
NUMBER

35
36
37
38
39
40

WIND
DIRECTION

290
290
270
330
296
276
240
250
230
216
206
210
220
216

MEAN

PRESSURE
COEFFICIENT

t

236
»300
«230
«138
«158
«134
317
«470
+666
«438
415
«393
o111
+551
«206
o271
«323
» 495
«473
«626
«891
«529
o491
o475
-1
«475
o440
« 345
«598
«597
«597
«409
o640

RMS
PRESSURE
COEFFICIENT
«291
282
265
181
«243
«301
268
«270
«162
+«259
«195
«205
289
«209
«335
«335
«302
«259
«145
119
«019
145
«137
132
«130
«133
«135
0145
.123
o114
«126
«157
125
«151

MAX TMUM
PRESSURE
COEFFICIENT
1.247
1.275
«934
«983
«934
1,038
1.084
1.389
1.159
1.254
1.215
1.268
1.084
1.217
1.085
1.266
1.273
1.353
«996
1.008
lel4s
1.012
1.057
1.002
1.060
1.03%
1.064
« 956
1,021
«376
949
1.032
1.060
1.053

MINIMUM
PRESSURE
COEFFICIENT
- 786
-e661
‘10277
-e615
’o865
~-1,538
~1,501
“0580
-.309
~e613
~.285
-.638
-eT10
-o248
~l.124
-e843
~o813
-Q677
".0!3
o243
«627
«126
«113
« 047
«122
122
« 054
-.230
~.003
«269
o214
~e104
243
«081



WIND ENGINEERING STUDY OF THE RENATSSANCE CENTER,

OUTER RUILDING

TABLE 4 (continued)

DETROIT

MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM

PEAK OCCURRED

Tap
NUMRER

69
70
71
72
73
74
75
76
17
78
79
80

WIND
DIRECTION

26
6

0
280
290
330
320
216
210
240
210
216
216
210
210
210
210
210
210
160
140
120
110
110

M

PRESSURE
COEFFICIENT

EAN

«480
«479
622
« 045
«225
«119
+016
«305
952
« 044
«149
«035
« 044
«337
«501
«565
«580
«596
527
« 494
«507
572
«563
+ 544
«596
«576
«547
«529
«586
«545
«534
« 469

RMS
PRESSURE
COFFFICIENT
e 147
«151
«134
«257
+227
.188
o171
261
«430
«308
«302
«149
«124
»189
179
«171
«157
«154
186
.118
-132
«125
120
«113
117
116
o115
«109
<123
126
o121
.118
o117
«130

MAXIMUM
PRESSURE
COEFFICIENT
1.036
1.166
1.311
1.291
l.118
«976
816
o Th4
1.046
1.124
1.156
960
«853
1.091
1.304
1,251
1.194
1.238
1,052
«932
«902
.864
.881
968
«950
.934
‘994
«922
959
+958
+943
922
«895
«879

MINIMUM
PRESSURE
COEFFICIENT

«005
«031
111
".807
-e476
=535
-.608
~14225
-2.370
-+930
=1.043
’0587
~e491
-~+308
".193
-~ 029
"0072
'0062
-~e43]
«157
«034
.0‘8
« 095
«254
.228
«222
«291
«280
211
+069
«264
«198
o244
.093

9¢



TABLE 4 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERe DETROIT

OUTER BUILDING

MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAX IMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
103 40 «575 o117 930 «293
104 26 «367 o124 «994 «081
105 26 383 125 1.021 +081
106 0 «532 125 1.042 115
107 0 «624 125 1,091 233
108 6 424 «134 1.029 «048
109 S0 511 151 1.116 «1064
110 10 «565 «134 1,041 «129
111 10 011 «173 «719 ~s686
112 280 ~s012 «302 973 ~1,008
113 320 «334 <171 +«875 “e462
114 320 «371 «137 «872 ~o 294
115 290 «299 «192 1.039 -¢350
116 10 -.168 «407 1.190 ~14395
117 330 «207 «170 «872 -+529
118 330 «136 152 +958 -e48]
119 340 -.185 +169 o716 -+782
120 216 ~e147 « 204 «649 ~e 736
121 206 ~e423 253 «587 ~14315
122 196 ".3“9 «161 ‘78‘ "'890
123 250 "’.223 .21‘ 0767 "'0787
124 270 ~e451 149 622 ~+826
125 196 «130 «158 +816 ~o 458
126 200 o404 127 1.000 -019
127 210 527 «134 »964 -s020
128 210 +»569 «140 1,130 -~ 023
129 220 «200 o264 1.058 ~-e654
130 210 «573 «129 1,040 «.088
131 220 «297 «259 1.187 -¢563
132 210 « 472 +154 «941 =279
133 280 «004 «298 +«897 -1.095
134 140 +489 «113 «931 +188
135 140 «284 «139 o717 =-.212

136 110 472 «103 «804 «1064

LE



TABLE 4 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAX IMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
137 110 «468 116 «897 «198
138 110 «452 «115 «872 o173
139 100 531 0102 «897 «259
140 100 457 «105 «862 -o077
141 80 «465 112 «845 «199
142 80 <449 117 «879 .088
143 80 «507 .108 «962 «204
144 70 «475 «110 «875 o214
145 50 «395 <138 «892 ~+015
146 50 425 119 «831 «090
147 50 «500 «109 «871 «226
148
149
150
151
152 40 «487 «106 «912 212
153 0 «195 «248 .915 - 721
154 26 -.133 213 +648 ««903
155 280 «099 «233 «834 - 739
156 310 «390 102 « 173 0107
157 330 «235 151 «863 ~e466
158 350 «084 «233 «9T7 ~-e545
159 340 «136 «159 «893 -+ 485
160 340 <048 «135 « 763 -e499
161 340 -+048 «105 «448 -e&T79
162 106 «086 «059 335 -e170
163 106 .054 0060 0328 ’0310
164 240 ~+300 «140 469 -e652
165 240 -.236 0147 «507 ~e597
166 196 -.069 «122 «576 ~.484
167 200 «116 125 617 -.229
168 190 «298 «117 «876 -+028
169 210 451 123 +890 +030

170 210 483 «119 «885 -.019

8¢



TABLE 4 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERe. DETROIT

OUTER BUILDING

MAXIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM

PEAK OCCURRED

TAP
NUMBER

171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
19%
196
197
198
199
200
201
202
203
204

WIND
DIRECTION

200
210
210
160
140
110
100

230
186
200
190
200
200
190
210
210

MEAN RMS
PRESSURE PRESSURE
COEFFICIENT COEFFICIENT
451 111
o477 o114
«285 «130
«328 135
«373 »098
o147 «148
«199 «103
« 385 « 084
« 386 «092
« 299 « 087
o429 «092
2404 «092
250 «200
«104 +108
o122 «176
«298 .088
«282 « 087
255 088
~.020 «233
«175 +096
- 047 «130
-.022 o121
«136 « 055
~.068 123
~«193 .}.01
~+135 108
+109 +088
o144 118
+200 +096
381 o107
447 103
366 «108
«373 .122
«383 o122

MAX TMUM
PRESSURF
COEFFICIENT

«860
.915
+751
.809
.813
.671
NYY:
o756
<755
o724
«859
.844
.846
<484
«874
o724
.709
.678
.627
0454
.388
.482
.538
0401
«497
424
«667
.708
.838
.899
«820
.B07
<844

MINIMUM
PRESSURE
COEFFICIENT
«143
+009
-e220
~e154
«138
".3"2
- 092
«193
«175
«061
«213
«169
".369
-+353
-+632
«042
« 0642
«018
~4+953
-e 099
-e533
"’.539
-4030
".452
".5‘2
"‘.‘32
~e167
~e181
~s161
«138
«203
«093
-.043
- 054

6¢



TABLE 5

WIND ENGINEERING STUDYs RENAISSANCE CENTERs DETROITY

CENTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUFS ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAX TMUM MINTMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRFESSURF
COEFFICIENT COEFFICIENT COFFFICIENT COEFFICIENT
1 100 ~.822 «108 - 487 ~1.304
2 306 ~0,000 ~0,000 ~0,000 =0,000
3 350 ~1.532 115 -e943 -1,879
4 50 ‘1.269 -121 ‘.583 ’1.606
s 40 ~1.338 «133 -e582 ~1.743
] 110 -1,410 «150 -o800 ~1.,981
T 250 -1.909 «351 ~-o658 -2.692
A 230 -1,499 «262 -e5T7 ~2.206
9 350 ~1.216 + 205 ~e514 -1.737
10 320 ~1.419 259 -+552 ~-2.099
11 306 ~1.,571 «201 ~e550 -2.131
12 110 ~1,098 0165 -,232 ~1.576
13 110 ~1.120 o116 ~s6TR ~1.522
14 286 ~1.466 «173 -e952 ~2.,110
15 110 ~1.127 126 ~eT14 ~1,655
16 110 ~1.201 0221 ‘0752 ’20399
17 250 ~2.265 +324 -1.059 ~2.803
18 230 ~1,802 254 ~-e608 =2.,h27
19 180 -1,324 «239 ~e524 ~2.122
20 320 '1.654 0228 ”0911 -2.343
21 306 '10571 '265 “0645 “20404
22 90 -a904 «243 o263 ~1.953
23 100 -1,024 «259 040 -2.,137
24 100 -+997 «217 -e291 ~1.9R8
25 110 ~1.149 «425% - 276 -2 +496
26 210 "10702 5487 '139 '2;&48
27 240 -2.143 «321 -+915 -2 794
28 240 -1.904 «207 ~14310 -2.749
29 330 «1.,434 228 -e407 ~24094
30 160 -1,540 o248 - 646 -2.334
31 150 ~1.308 «154 ~a672 =1.745
32 90 —'857 0313 o3g7 “15979
33 S0 ‘0868 0232 0266 “10881
34 286 -2.,099 «156 -1.482 ~2.827
35 90 ~e901 «243 - 047 =24,2R3

36 210 *10323 .435 .43? *2;&4“

oY



TABLE 5 (continued)

WIND ENGINFERING STUDYs REMAISSANCE CENTERs DETROIT

CENTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAX ITMUM MINTMUM
NUMBFR DIRECTION PRFSSURE PRESSURE PRFSSUPE PRFSSURF
COEFFICIENT COFFFICIENT COFFFICIFNT COFFFTCTFNT
37 230 -1,691 «363 -e404 ~2.,813
38 230 -l.612 «?54 ~eH57 =2 +5RA
39 330 ~1,308 225 -et79 -2.,058
40 160 ’10344 « 364 -e108 -2 445K
41 150 ~1.199 o192 -+302 ~1.,R53
42 80 -« 706 o232 «253 -1.H4h
43 80 -.812 «199 +391 -1.592
44 B0 -, 797 o175 - 099 ~1,.,511
45 80 ‘0944 0277 0103 “2.“80
46 220 ~1.382 4640 « 09K -2.R30
47 240 -1e.431 «299 -e 467 -2 4546k
4R 2‘0 “1;616 0263 '0749 “20563
49 330 '1.287 0179 '.6“8 “1.954
50 320 ~1.274 «237 -0 455 ~1+983
51 150 '10122 2151 e Tl4 ~1.578
52 70 -s521 123 -.191 -1,172
53 300 -«535 « 168 ~e016 ~1.176
54 300 -s648 «193 «031 ~-1,247
55 300 -.696 +118 -s216 ~1.134
56 80 -.583 o247 »293 -1.612
57 240 -1.101 «327 ~e284 ~2.351
58 240 ~1.515 «277 -e557 ~2+448
59 330 -1,061 «163 ~e4716h -1.h15
60 320 -e939 212 ~e308 ~1,R2R
61 160 ~e915 o147 -e413 -1.407
62 306 -0,000 -0,000 -0,000 =0,000
63 80 ~-.386 «145 W 214 - «9964
64 80 2394 o122 ~-+001 ~,A70
65 286 ”0572 «076 -o436 -2.964
66 80 ~.163 .121 214 ~-eT10
67 286 -1.407 «139 ~e 729 -2.296
68 150 ~e6T74 +108 -s362 ~1.127
69 286 -+333 «109 «003 -+ BNA
70 70 ~-e615 «1RR -+016 ~1.163
71 286 -e905 « 169 ~e362 ~1.576

72 250 ’.768 0155 «011 '1-3”3

184



TABLE 5 (continued)

WIND ENGINEFRING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAX TMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
1 170 -e843 «094 '0451 '10254
2 180 ~.787 «134 ~e261 -1,387
3 180 ~e825 «096 ~+489 -1.251
4 170 ~eB44 «087 ~-s486 -1,130
5 50 -.781 «077 ~-e488 ~1.044
6 50 -+ 706 « 069 ~e482 -e925
7 170 -e916 +084 ~e643 -1,287
8 170 -0800 0087 —.518 '10271
9 270 ~.719 «154 -.232 =1,453
10 50 ""0673 0067 “".418 ".898
11 170 ~.836 «084 ~e541 -1.,172
12 180 ~eT24 «086 ~e448 ~1.187
13 50 ~e639 «049 ~a479 -+837
14 240 ~oB44 + 344 «183 -2+365
15 180 -+992 «131 ~e507 ~1.422
16 30 -+937 «174 -obb4 -1.662
17 180 ~e934 o111 ~¢522 -1,455
18 180 ~.880 «116 - 418 ~1+381
19 180 -e900 «128 ~e430 =1.495
20 180 ~o 146 013‘ «183 -1.,238
21 20 ~s651 «155 -~a127 ~1.377
22 20 -e710 110 -+308 «1.100
23 20 -,780 +099 ~+490 -1,202
24 20 ~.842 «»109 ~e488 ~1,341
25 130 ~e616 105 -+256 -e960
26 180 ~e537 +097 -+ 275 '0917
a7 330 ~s773 «192 ~a116 ~14517
28 310 ~e634 o117 ~e212 ~1.108
29 200 ~e440 «076 -+199 ~+892
30 270 ~e531 « 085 -e220 ~+969
31 270 ~e530 «098 -e234 -+999
32 270 -+789 «155 -e357 =1.475
33 270 ~+899 «236 -.182 =-1.773
34 50 - 725 129 -o281 ~14149

a4



TABLE 5 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERy DETROIT

OUTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

MEAN OCCURRED

TAP
NUMBER

35
36
37
38
39
40
41
42
43
44
45
46
&7
48
49
50
51
52
53
54
55
56
57
58
59
60
61

WIND
DIRECTION

220
20
20
20

200

210

196

300
10

160

250

130
190

300
300
270

MEAN
PRESSURE
COEFFICIENT
~ o659
°10046
-e912
-+829
~e 743
~+861
-1,075%
-+ 782
"".643
“"949
-o 745
-571
"‘.499
-+490
-e509
~e529
~e512
".491
-o827
”0905
~+939
“oT64
-sT66
-~ T40
-e645
~e671
-sT1l4
- 762
~+581
-e473
-+ 755
~o622
~a 766
"'459

RMS
PRESSURE
COEFFICIENT
«200
151
128
o147
«169
«221
«173
320
«182
o164}
<154
«158
«076
«067
« 049
050
067
<056
«170
126
«168
«102
«109
127
152
116
101
«102
«124
«120
o144
222
0202
» 060

MAXIMUM
PRESSURE
COEFFICIENT
-4 020
-+539
‘.289
~e152
'0290
225
"‘0524
+491
~e204
~sbh64
-.109
~e136
- o266
-o 278
~e340
~+355
”.330
‘.295
-+332
".5‘8
".‘91
~+459
‘.309
‘.205
«075
“.245
".379
”p‘35
'.197
“.063
~e361
«313
--073
- 220

MINIMUM
PRESSURE
COEFFICIENT
~1e717
”10862
'104‘1
"‘1 .29"
’15650
“ltsll
-1.688
-2.,316
‘10589
~l.382
-1.,257
-1,343
-.812
~oTT4
-s711
".7‘6
-1,000
- 723
-1,655
~1,585
«1.620
-1.885
-1,441
‘1'“05
'10281
~1.150
~1.127
-1.193
-s932
”1.035
«14401
'10622
’1.519
”.639

114



TABLE 5 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURRED

TaP WIND MEAN RMS MAXTIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFF ICIENT COEFFICIENT
69 290 -.521 217 «043 ~1.,384
70 310 o774 «258 «025 -1,691
71 310 ~eT49 «226 «106 =1.,557
T2 20 -1,063 «205 ~e226 -1.,948
73 20 -+852 239 «166 ~1,658
T4 200 ~oT41 «229 -e 065 ~1,826
75 200 - 720 o214 « 065 ~1,636
76 200 '.779 .230 0203 -1 .839
77 210 ~-e952 «430 1,046 -2,370
78 300 -0829 0320 03‘7 -2.053
79 150 -e635 «133 -e249 ~1.175
80 160 ~¢953 «126 ~e294 -1,375
81 280 -+765 170 -e286 -1,581
82 300 ~.606 «173 =066 -1,345
83 300 ~e486 <171 «009 -1.383
84 290 -e445 «136 «093 -1.238
85 40 ~eb44 «048 ~e272 -.630
86 40 ~e¢455 « 047 -+296 ~o641
87 SO -e450 «051 -e249 ~.628
88 250 -e622 ol“ =029 ‘102‘1
89 180 ~e947 «167 -e564 -1.,938
90 180 ~+805 «134 -e492 =-1,592
91 180 -.T784 108 ~obT4 ~1.,406
92 180 ~eT41 o114 -+388 -10226
93 180 ~e791 «129 -e245 -1,493
94 180 -+ 157 «149 +084 -1,365
95 180 -e650 «179 «143 -1,261
96 20 ~e634 .108 =231 -1.,085
97 20 -e676 103 ~e394 -1.,187
98 20 -e715 «110 -o428 '10355
99 20 =+535 .088 -+255 -e917
100 190 —e464 122 -.089 -1.083
101 0 -+ 730 «146 ~+335 '10261

102 270 -e541 «053 -e311 -+807

vy



TABLE 5 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

MEAN OCCURRED

TAP
NUMBER

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

WIND
DIRECTION

270
300
270
310
200
310
280
280
280

MEAN
PRESSURE
COEFFICIENT
~e363
~.494
-e 422
’0549
~e363
".605
~e 747
~+991
~1.040
-e920
-.831
~e997
-+ 786
-+ 730
-+708
~e 704
~e 7150
~.818
~+866
~+850
~e655
-.898
-.683
"'.600
- 499
~e 4TS
~+433
~e401
2
*1.045
~e524
-e945
-+903
~eT41

RMS
PRESSURE
COEFFICIENT
«049
.181
- 058
«225
«067
«230
217
«248
«352
«219
«154
$272
«116
«151
+135
212
o211
«203
212
«266
«289
.143
«152
126
+084
110
105
«052
o044
365
«095
182
«155
108

MAXIMUM
PRESSURE
COEFFICIENT
~e165
«166
-.212
«104
"0176
«238
”0197
-e434
-.016
o447
".‘50
422
- 485
«004
~e222
~e043
« 095
~+196
-+385
«016
«238
~e443
~+318
~e231
”0213
-oe033
-+015
‘020‘
~o273
-+085
~o 171
-.328
- 484
'0420

MINIMUM
PRESSURE
COEFFICIENT
""629
”10218
-+670
~1.606
“‘732
-1.506
~1sTb4
-2.230
-24460
‘10812
‘10552
~2.T42
-1.320
"1 .‘45
-1.404
‘1.709
-1.,680
'1.793
«24021
-1,958
=1.402
““l .445
~1,296
-.960
~+925
~e93]
-o662
-+596
'2“85
-+992
~1,635
~1,633
'1.121

Sy



TABLE 5 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

MEAN OCCURRED

TAP
NUMBER

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

WIND
DIRECTION

180
180
190
20
20
20
20
190
0
27¢
300
270
310
310
310
280
280
280
30
30
30
30
30
40
200
200
200
290
290
160
280
280
280
280

MEAN
PRESSURE
COEFFICIENT
- 792
-+ 135
“o584
~2606
~-s653
“.693
-~e529
~e429
~+699
~e549
"‘Q‘ZB
~“e4l7
~abb]
-e660
-o4T7
~e693
‘;794
~14197
~o841
-.728
’0679
".774
s Th4
-~ 696
- T00
-+ 782
"¢842
-+ T84
e 667
"o853
-~o550
~-+530
-e476
-ob66

RMS
PRESSURE
COEFFICIENT
150
o170
o128
«123
o117
«126
+098
«104
153
+059
123
« 056
o142
«143
«132
152
«180
«278
«240
152
2112
o147
«158
«130
+165
o147
« 157
172
«184
«168
112
«120
113
+095

MAX TMUM
PRESSURE
COEFFICIENT
«051
o111
- 030
~o228
-e334
“.354
~.169
”0077
~.319
~-4319
‘.020
~+105
«243
«130
+ 040
-o252
~-s371
~+336
~e403
~-s353
-¢313
~«014
264
~e172
".025
~¢353
’0319
"‘.294
-4 069
-e396
‘.160
~+138
"0103
“106

MINIMUM
PRESSURE
COEFFICIENT
«“2.,618
-2.127
'10!50
~1.128
-14369
~].680
-.982
“.940
-1.328
“0787
~1,006
’;703
~1.,068
~1.407
'10095
-1+463
”10595
“2.264
-1e972
~10757
-1.223
”1.‘16
“10361
‘1.312
«~1.,489
~1.471
~]1.608
‘1;628
-14610
‘l.‘BO
~lellé
”10131
*1.108
".855

9%



TABLE 5 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURRED

TAP WIND MEAN RMS MAXIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
171 280 ~e434 «081 -4 089 - 730
172 30 ~e439 .037 ~e325 ‘.59‘
173 50 ~+505 « 040 -e394 ~o642
174 250 -ob20 + 067 ~175 -, 781
1758 200 -o827 «189 '0224 ”1.587
176 180 -~ 763 127 ~e434 ~14325
177 180 -o 707 +118 ~e344 ~1.149
178 180 ~e678 <127 ~s213 -1.152
179 20 -e627 «121 -+295 ~1.070
180 270 ~+527 + 044 ~e366 o676
181 200 ~s 487 ~0,000 -0,000 ~0,000
182 280 ~+646 «145 ~e160 ~1.504
183 2890 ~+834 «196 - h22 -1.735
184 180 ~-+578 ~0,000 -0.,000 -0,000
18% 30 -1.220 «263 =577 ~2¢345
186 30 -e930 a223 ”0426 ’1.901
187 280 ~+851 «201 ~sb22 ~1.,923
188 30 - 790 +161 +073 -1.442
189 80 ~e&3] « 087 ~e187 ~+B839
190 60 ~+506 161 o114 -1.133
191 160 -+389 o111 ~+093 ~e731
192 160 ~.589 «110 ~e270 ~e974
193 160 -eT19 o112 ~e369 ~1.181
194 170 -+ 795 «116 ~-s413 ~1,326
195 160 -e625 +0R0 ~-+388 -e990
196 280 ~e564 134 ~e103 -1.,283
197 280 ~e576 «102 ~e152 -1.164
198 280 -+631 «109 ~e329 ~1.205
199 280 ~e548 +108 - 224 ~1.,044
200 280 ~+623 .098 ~+302 ~1.195
201 280 ~es461 «096 ~+188 -1.003
202 280 ~e437 «073 -e221 ~e990
203 280 -+ 465 +079 -e207 ~+875

204 50 ~e430 « 040 ~+325 ~e569

Ly



TABLE 6

WIND ENGINEERING STUDYs REMAISSANCE CENTFRe DETROIT

CENTER BUILDING

MINIMUM PEAK PRESSURF COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THF MINIMUM

PEAX OCCURRED

TAP
NUMBER

VO NIAP DN -

WIND
DIRECTION

306
306
296

MEAN
PRESSURE
COEFFICIENT

~-.5563
-0,000
-1,508
~-.949
-1,278
-1.410
-1.909
~1.164
'0718
'0615
’10571
~.758
-.587
'10‘66
‘10127
~+884
*20109
«1.710
~1,203
-.847
~1.,571
-e904
-10024
-. T84
-1.149
~1.551
~1.911
'1.904
-+989
-e623
~ot4l
‘.279
-.868
"2-099
"';901
-1.,323

RMS
PRESSURE
COEFFICIENT

.070
-0,000
.139
.188
.125
<150
«351
<352
0212
J164
«201
<278
.187
.173
.126
.334
® 269
«289
+296
.303
.265
243
«259
«346
«425
0449
.382
.207
.282
264
.216
124
.232
.156
0243
‘435

MAXTMUM
PRESSURE
COFFFICTENT

-o427

'0.000
~a 749
-+270
-e 755
~-+R00
-+658
'0367
-.212
’0175
~e¢550
'0098
-+002
-a952
-e714
-+ 168
1,245
~-+565
-+ 087
~e0RH
-eh&5

« 263

«040
-.109
-.276
-e149
-e42%
”1-310

-e 279

«034
«177
«105
o266
'1.482
-e047
432

MTNMNTIMUM
PRESSURFE
COEFFTICIFNT

“?.Q6a
‘00000
-IOQSH
“l.7°q
=-1,875
"10991
~2.0092
”2.3?“
-2.4R4
-?.?.?0
-2,131
"3.001
-2e9R4G
-2.110
~1.655
”2'638
~24,913
~2.841
—8.2?1
-2.632
’20404
-1.953
~2.137
'2.?“1
"’2.‘9{1
-2.9R7
'20912
~2.749
~2,191
'2‘735
'2.13Q
“-2.4012
-]Qqal
-2.827
'2.?“3
-?.ﬂaﬂ

14



TABLE 6 (continued)

WIND ENGINEERING STUDYes RENAISSANCE CENTERs DETROIT

CENTER BUILDING

MINIMUM PEAK PRESSURE COEFFICIENTS BRASED ON ALL WIND DIRECTIONS TESTED ANN
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAX TMUM MTNTMUM
NUMRER DIRECTION PRESSURE PRESSURE PRESSURF PRFSSURF
COEFFICIENT COEFFICIENY COEFFICIENT CNEFFICTFNT
37 T0 ~1,629 «392 -+303 =2.912
38 230 ~1,612 «254 -~ 6527 ~2 8R4
39 17¢ «1.,016 «318 010 -2.739
40 ’.50 '1.294 0263 "0019 "2.".)?1
41 286 -.327 »143 «052 ~2.964
42 80 - T06 «232 253 ~14h46
43 R0 '0812 0199 .391 ”1.597
44 80 - 797 «175 -+ 099 =1.511
45 80 "094‘ ¢277 0103 “'20“"0
47 240 -14431 « 299 - 467 =P 5456
48 240 ~1.,616 « 268 -e 749 -2 5AR
49 296 -e321 o147 « 059 ~2.0?76
50 160 -1,177 «230 ~e332 ~2.181
51 160 -1,098 «194 ~e43H -1,R42
52 350 -~ 275 «104 o072 -1.211
53 300 -+535 «168 ~s016 ~1,126
54 300 ~.648 «193 «031 ~1l.247
58 80 ‘0563 .190 '0009 '1.553
56 230 -s502 «161 -e147 ~1.R98
57 230 -+ 757 «325 -e227 -7 499
58 230 ~1.406 «273 ~e375 -2,492
59 320 -e994 « 205 -o413 -1.R70
60 320 ~-¢939 212 -+308 ~1.R28
61 150 -+906 «132 - R 3R ~14495
62 96 «070 «N6R 365 -e307
63 80 -+386 e 145 o214 ~+996
64 80 -+394 122 ~4001 ~+B79
65 286 ".572 ‘076 ~-eb436 -2 964
66 220 -e125 154 «213 - R4AR
&7 286 ~1.407 «139 - 129 -7 +296
68 150 -.674 108 ~e362 -1.127
69 306 -e300 «0B0 -~ 096 -2.964
70 250 ".445 0137 «219 ~-1.340
71 286 ’0905 .169 —¢362 “I.qaﬁ

72 240 -s 717 «175 ~e226 ~1,499

6%



TABLE 6 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

PEAK OCCURRED

TAP
NUMBER

OB~NTNPWN -

WIND
DIRECTION

180
250

280

0
260
250
280
296
250
220

186

330
180

190
20
20

180

190

330

310

270

290

290

310

300

290

MEAN
PRESSURE
COEFFICIENT

"Q’BT
~eT715

- T07
~e613
~ea452
-aT15
"‘.712

«003
~-+¢509
-~.578

~o863

-e317
~e900

"'.582
-+ 780
- 842
‘0579
-.459
- 773
-e634
".418
-.405
~e493
~o 762
~+856
‘.‘90

RMS
PRESSURE
COEFFICIENT

«134
148

222
113
«200
«135
«214
186
«240
177

«251

«103
128

124
«099
+109
o113
110
192
117
081
«136
<168
202
«208
«179

MAXTMUM
PRESSURE
COEFFICIENT

-e261
-.025

«147
-~+157
«123
-+159
<047
« 767
367
-+ 065

«022

«645
-.430

«021
-.490
-, 488
-e259
-.083
~e116
~-e212
~+159
-+030
-o012
-+088
"'.186

«148

MINIMUM
PRESSURE
COEFFICIENT

~-1.387
-1.477

'1.661
-] 0269
-lo336
-14473
'lo7°6
-1.284
-14.380
'1 .5"6

=1.970

~1,593
'1.‘95

-l .210
‘10202
~1.341
~1.162

'.992
=]1.517
’10108

-.933
"10371
‘10342
=-1.T7T07
'1.801
~1.256

0s



TABLE 6 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAXTIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENY COEFFICIENT COEFFICIENT

35 220 -+659 «200 ~e 020 ~1.717
36 20 -1.046 «151 -+539 ~1.862
37 10 ~oT42 265 o247 ~1.575
38 200 -s722 155 ~e175 =1.724
39 286 ~e107 «245 «822 -1.744
40 286 -+133 0280 «929 °1096°
41 .
42 300 ~s 782 «320 0491 -2.316
43 290 o443 «322 «609 ~1.884
44 280 ~e377 «273 «836 ~1,646
45 .

46 296 -e506 o177 » 092 ~1.447
47 300 ~o437 o146 -.020 -1.349
48 300 ~e379 o124 «077 -1.,183
49 320 ~4305 «108 «065 =1.210
50 100 -e314 «073 ~e125 -.,882
51 40 ~.512 « 067 -+330 -1.,000
52 80 ~+318 .076 ‘3058 ‘10239
53 230 -« 795 «302 «159 ~-2,+380
Sé 210 -e703 255 -+133 ‘10957
55

56

57 196 ~e419 166 ~e004 «1.679
58

59 190 -+.588 «148 « 086 ~1.,404
60 190 ~e606 «157 elé41 ~1.346
61 190 -e613 «161 «043 -1.378
62 190 ~«591 «180 «036 ~1.378
63 190 - 485 «150 « 045 ~1.054
64 310 ~e420 o161 «128 ~1e248
65 300 ~“s495 «236 «241 -1.500
66 300 ~e622 o222 «313 ~1.622
67 300 - 766 . 202 -+073 -1.519

68 290 -e4l4 «173 «048 ~1,181

18



TABLE 6 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER. DETROIT

OUTER BUILDING

MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

PEAKX OCCURRED

TAP
NUMBER

69
70
71
72
73
T4
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

WIND
DIRECTION

290
310
310

20

200
210
210
210
310
320
310

290
300

300
100
116
220
210
180
216
180

20
190
190
190
190
190
190
190
300

MEAN
PRESSURE
COEFFICIENT

-e521

“oT74

~o 749

-~1.,063

~oTh]
-e570
'.708
'.952
~s 766
~606
-+535

-+585
-~ 486

‘.376
~s272
~,187
”0291
~e634
~.805
~-e317
s 741

-~e565
-.594
~.605
-+596
-e559
".456
- 464
~+506
~+390

RMS
PRESSURE
COEFFICIENT
217
«258
226
«205

229
«255
«338
«430
«313
«337
205

«159
171

«136
104
158
+339
«254
«134
+175
114

o161
«152
«160
«164
«175
o147
o122
«137
«215

MAXTMUM
PRESSURE
COEFFICIENT
«043
«025
«106
-e226

-~ 065
o419
261

1.046
«381
+688
«320

‘.093
«009

«102
« 048
173
«817
~“e156
".‘92
.0‘7
~+388

-.035
-+ 088

+019
-+ 009
-o021
-a025
'0039
-e125

«368

MINIMUM
PRESSURE
COEFFICIENT
~1.384
’lgﬁql
'1.557
‘1.9‘8

“loQZG
~1.668
"'2.016
~24370
‘20373
'20028
~1,657

'10509
"1a383

“10053
~1.176
~1.169
~1.681
~2,052
‘1&592
-10790
”10226

‘10‘92
‘103‘9
“10273
-]1.388
-1.482
-lellé
‘1&083
'i.‘?g
~1.,287

4



TABLE 6 {(continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT

OUTER BUILDING

MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAX ITMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENTY COEFFICIENT
103 310 -.281 116 «286 ~+826
104 80 .238 +079 502 1,506
105 310 -e369 e175 .128 ~1,079
106 310 -e549 225 104 1,606
107 200 -.363 <067 -.176 -.732
108
109 290 - 626 +253 - 044 ~1,823
110
111
ixz 40 -.915 215 -s507 -2.138
13
114 280 -.997 272 -.422 -2.742
115 20 -e636 255 «698 «1.655
116 200 -.575 246 .186 ~1.921
117
118 200 ~-.704 212 -e043 -1.709
119 200 - 750 .211 »095 -1,680
120 200 -,818 +203 ~-e196 -1,793
121 200 ~-s866 $212 -+385 2,021
122 310 -.802 261 +003 -1,970
123 300 -, 655 «289 238 ~le742
124 310 -e542 0204 °072 -1.491
125
126 310 -.522 175 016 -1.366
127 300 =476 130 -, 082 ~1,019
128 310 -e412 . 165 +060 ~1,316
129 310 4375 o141 066 1,434
130 120 -.380 .156 414 =~1,024
131 110 -.316 .129 -e010 -1.117
132 280 ~1,045 «365 -,085 -2.485
133 280 «004 «298 «897 -1,095
134 190 ”0914 .21‘ ‘0296 ‘10671
135 190 -.693 <151 ~e268 -1,747

136 220 ~+315 .083 «004 «1.517

€S



TABLE 6 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAXIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURFE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
137
138
139
140 190 ~+584 «138 «006 ~-1.,208
141 20 ~e653 0117 ~e334 ~1.369
142
143 200 -e430 .126 -¢050 «1.126
144
145 10 -.664 «165 -e219 ~14446
146 300 ~e439 «132 «170 -1,011
147 300 -+428 «123 -+.020 -1.,006
148 290 -e337 «140 101 -1,179
149 290 -394 «166 «101 ~l.161
150 310 -e660 0143 «130 -1,407
151 290 -e440 186 «168 -14309
152 280 -e693 152 ~e252 ~1,463
153 280 -, 194 «180 ~e371 ~14595
154
155 30 =841 «240 -e403 -1.,972
156 50 - 720 «131 -e341) -1,785
157 200 =369 217 0622 ~1.346
158 20 -e627 <196 «154 -1.447
159
160 200 ~e652 «193 ~-o 052 -1.402
161 200 -+ 700 165 -+ 025 -1,489
162 210 ~e692 o144 ~4220 -1.475
163
164 320 -.632 221 ~+105 =-1.,637
165 290 =667 «184 -+069 -1,610
166 340 ~+532 «150 ~.019 =1.566
167 340 -.498 «136 -+097 ~1,610
168 340 ~e487 «145 -.082 ~1.,746
169 310 ~e417 «159 «104 ~1.162

170 320 «e379 «133 «001 «1.,006

¥s



TABLE 6 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK PRESSURE COEFFICIENTS BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURRED

TAP WIND MEAN RMS MAXTMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT
171 310 ~-+373 «105 «006 -e956
172 110 -+331 «130 «016 ~1.186
173 110 -e349 0148 -+ 065 -1.132
174 80 ~e223 «095 «057 ~e969
175 200 -.827 «189 -.224 -1.587
176 180 ~e763 o127 ~oh34 ~14325
177 180 - 707 o118 ~e344 ~1s149
178 190 “e617 «125 ~e341 ~1.218
179 10 ~+582 121 ~e311 ~1275
180 310 -e436 «073 ~e186 ~+805
181 280 «+305 «134 «152 -1.026
182 280 ~e646 145 ~-e160 ~1,506
183 280 -e834 «196 ~o422 ~1,735
184 36 -.132 <178 «328 ~s918
185 50 -1,097 279 -e583 -24395
186 50 -.827 211 -s412 ~2.194
187 280 =-+851 «201 -eb22 -14923
188
189 280 ~.020 «233 «678 -+953
190 40 ~¢357 «206 «388 ~1.,202
191 140 ~.296 115 ol44 ~1,036
192 140 -e429 .121 +«280 '10362
193 210 - 708 .168 -.154 «-1.513
194 200 ~o 789 «153 ‘0016 ‘10‘07
195 160 -e625 «080 ~o388 ~+990
196 280 ~e564 «134 -+103 ~1,283
197 210 -s374 «l41 «013 ‘10202
198 280 ~.631 «109 ~e329 -1,205
199 290 ~e542 «148 ~e148 ~1,399
200
201 330 ~+303 o114 -.011 —1.170
202 280 ~e437 «073 -o221 -e990
203 280 -0 465 «079 -s207 -+875

204 110 ~e255 132 110 -+840

Ss



TABLE 7

WIND ENGINEERING STUDYs REMAISSANCE CENTERs DETROITY

CENTER BUILDING

MAXIMUM MEAN PRESSURE LOADS (PSF)} BASED ON ALL WIND DIRFECTIONS TFSTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXTMUM
MEAN OCCURREDSRASED ON A REFERENCE PRESSURE OF 30,0 PSF({ S0 YR, RFCURREMCF)

TAP WIND ME AN RMS MAX I MUM MINTMyM
NUMBER DIRECTION PRESSURE PRFSSURE PRESSURF PRFSSIRF

LOADS (PSF) LNADS (PSF) LOADS (PSF) LOADS (PSF)

1 296 0,000 0,000 NGO o.00n0
-4 306 0.000 0,000 000 0000
3 306 0,000 0,000 0,000 o, nnn
4 306 0,000 0,000 0,000 0,000
5 286 19.470 4,200 32.490 -1.440
6 306 0,000 0,000 0,000 0,000
7 330 22470 3.060 A2.040 feBan
L} 3no 23,070 3,060 33.6F4 11,1738
9 280 21,120 2,850 30,360 R,370
10 250 22,080 2.820 29,550 q.Q00
11 220 21,870 3,030 29,310 9,170
12 190 23,430 2.850 31,0720 12,770
13 190 22.610 3.210 30,540 h e 0AD
14 200 23,130 3,060 32520 11.670
15 180 21,870 3.030 29,850 R,970
16 160 22,440 3.240 32.190 q.510
17 330 20,310 3.750 294490 FL4nrn
18 300 18,990 3,840 29.310 I H4N
19 280 21,120 3.57n 31,740 7,490
20 250 21,540 3,240 31,620 R.550
21 210 20,520 3,270 30,150 g,620
22 180 19.410 ‘3,000 294,430 RGR2D
23 180 22.050 3.060 29.670 10,740
24 180 21,930 3,030 29.5R0 10,920
25 180 21.930 3.270 30,420 11.220
26 160 20,760 3,420 30,990 5,300
27 320 19,950 3.810 31.860 E L aRD
28 310 3,810 2550 13,380 -f,030
29 270 5,070 2.730 15.600 -h,240
30 240 18,990 3,660 30,360 T7.740
31 220 6,000 2.220 13.140 -1,770
32 180 9.540 24430 17.610 + 330
33 180 16.410 2.880 26 ,RB0O AeF3N
34 260 17.760 3,480 PH.500 5,340
3% 180 16,200 2.970 2544890 -2 4940

36 160 19.380 3.726 30,930 £, T80

9s



TABLE 7 (continued)

WIND ENGINFERING STUDYs, PENAISSANCE CENTERs DETROIT

CENTER BUILDING

MAXTMUM MEAN PRESSURE LOADS (PSF) BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURRED+BASED ON A REFERENCE PRESSURE OF 30.0 PSF( 50 YR, RECURRENCE)

TAP WIND MEAN RMS MA X TMUIM MINIMUM
NUMRER DIRECTION PRESSURF PRESSURE PRESSURE PRFSSIURF

LOADS (PSF) LOADS (PSF) LOAS (PSF) LNARS (PSF)
37 330 17.490 3.840 31.290 5,010
38 310 2.430 2hTN 14,490 -T NE0
39 270 2.190 4,290 17.310 -10.920
40 240 17,490 3.840 32.940 56430
41 230 «900 3,810 14,520 -12.270
42 180 T7.530 2.310 164,260 -.7210
43 180 12.870 2,880 22.350 3.R70
44 180 12.900 2.850 71.k70 4,710
45 180 12.330 2.970 20,820 2.910
46 170 17,700 3.750 29,100 3.750
47 320 16.320 3.570 2T.120 A, 780
4R 300 2.340 3.180 12.150 =17.550
49 286 0,000 0.000 0,000 0,000
50 250 15,870 3.810 P2T.960 4,3%0
51 300 14,640 3.870 26.9T0 Pl
52 180 5.700 2.430 15.600 -1.9R0
53 180 10,380 2.760 20,640 1,640
54 180 10.560 2.700 21.750 2.310
55 180 10,080 2,790 21.K40 -1.,110
56 180 14,970 3,750 2T 660 1.ARD
57 340 10.410 3,270 P2.970 1,560
58 300 4,290 2.820 16,35%0 -7.170
59 286 0.000 0.000 0.000 0,000
60 240 13.320 3.840 26,490 ~-6,720
61 200 -3.630 2250 B.400 -13.0720
62 126 4,080 1.650 10,260 -oR10
63 180 T.920 r-8%.1.11 18,450 « 390
64 180 T 350 2.520 16,110 -1,740
65 180 6,630 2.730 18,030 -1.,170
66 170 10,590 1.890 19,6720 §.h40
67 306 0,000 0,000 0. 000 0,000
6R 110 . 180 2630 10,500 ~12.030
70 10 2.070 2.730 13.110 -T7,290
71 306 .360 2-040 9.“?“ “'c‘).g?ﬂ
12 340 R,400 3.300 234490 ~1.950

LS



TABLE 7 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURRFDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)
1 70 0,000 0.000
2 70 0.000 0.000
3 220 8,340 8.340
4 70 0,000 0.000
] 216 1.560 2.550
6 230 ¢330 6,060
7 150 0,000 0,000
8 126 2.850 2.580
9 96 5,790 4,110
10 230 7.650 6.450
11 330 4,440 4,530
12 126 5,580 3.540
13 190 18,270 3.480
14 170 19,500 4,230
15 140 19,740 3.420
16 126 18,600 4,560
17 116 18,450 40440
18 116 18,360 4,290
19 116 18,570 4,410
20 106 17.310 4,800
21 96 19,530 4,650
22 96 17,640 4,710
23
24 80 16,350 3.390
25 70 18,120 3,450
26 60 16.680 3.570
27 50 16,050 3.270
28 36 16,500 5,040
29 36 18.690 4,680
30 26 17.580 S.040
31 26 17.340 5.,010
32 16 15,450 4,770
33 0 15,510 4,980
34 6 5.610 4.800

MAXIMUM
PRESSURE
LOAD (PSF)

0,000
0,000
33.570
0.000
11.460
38,730
0,000

12,300

21,090

27.630

19,950

16.590

27,210

29,460

29.550

30,510

32.700

31.440

32.760

31.170

33,300

33.180

26,670
28,140
26,580
26,940
34,710
31.890
30,930
32.460
30,090
32.100
27.090

MINIMUM
PRESSURE
LOAD (PSF)

0,000
0.000
’21.120
0.000
-10.290
-23,790
0,000
~15.,270

‘8.670
~16,170
=11.220

-5,880

5.730
-.480
S5.940
1.710
2,520
4,020
3.720

«030
4,170
4,050

4.920
3,930
1.620
4,410
«210
3.420
1.290
2.880
=-1.170
-T7.710
~14,850
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TABLE 7 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER RUILDING

MAXIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)
35 320 14,580 6,390
36 300 14,850 6.900
37 306 10.680 6,120
38 306 10.860 6,270
39 330 150 44590
40 106 =1.440 2.910
41 106 -2.280 24910
42 230 20,550 4,590
43 230 19.980 4.860
44 216 13,140 T.770
45 206 12,450 5,850
46 206 18.480 S.460
47 206 16,680 4,980
48 216 16,530 6.270
49 200 15,450 3.390
50 196 16,830 5340
51 190 14,340 3.390
52 180 19.740 3.270
53 160 17.220 3,570
54 140 18,780 3.570
55 80 26,730 «570
56 110 18,750 3,390
57 110 18,780 3.510
58 110 18.180 3.480
59 100 19.920 3,060
60 90 18,720 3.420
61 90 18,570 3.480
62 80 18,150 3.780
63 70 19.680 3.690
64 60 17.810 3,420
65 50 17.910 3.780
66 40 17.100 3.660
67 40 19.350 3,450
68 20 18.480 3.750

MAXIMUM
PRESSURE
LOAD (PSF)

34,200

32.820

27,240

2T.750

19.290

T.800
5.580

38,370

34,770

37.620

36,450

37,770

31.680

36,510

24,330

33.330

28,650

29,940

28,350

30,240

34,320

29.280

28,800

28,110

30,900

30,000

29,010

28,500

29.850

29.280

28,470

28,830

29,220

28,890

MINIMUM
PRESSURE
LOAD (PSF)
~13.,260
=27 .,420
-17,250
~17.130
'180330
‘1‘0790
-19,830

-1.,080

‘9.270
-18,.,390

-8,550

".090
«360
“70“0
34690
«600
2,370
8,970
3,360
T.290
18,810
T.800
7.830
T.680
12,180
7.110
T7.350
74950
8.220
8.070
6,420
3.9960
9.150
3.390
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TABLE 7 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT

OUTER BUILDING

MAXIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TaP WIND MEAN RMS MAXIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE

LOAD (PSF) LOAD (PSF) LOAD (PSF) LOAD (PSF)
69 20 18,630 3.810 29,220 4,200
T0 0 17.970 3.750 31.830 4,920
71 0 18,660 4,020 39,330 3,330
72 300 16,590 6,150 33,510 ~23,700
73 320 12.180 4,620 2T.750 -9,210
T4 306 12,330 44,740 28,560 ~8,160
75 96 1.380 2.610 15,060 ~Te170
76 96 1.620 2.880 16,800 -~9,600
77 96 0060 20880 160650 ‘905‘0
78 230 4,710 8,460 29.850 =-30,270
79 240 5.430 8,700 31,950 ~27.330
A0 216 1,050 44470 28,800 =~17.,610
81 196 5.010 5,130 24,810 «13,470
82 196 13,830 4,530 31.680 «150
83 200 16,920 3.690 29.370 5,760
84 190 18,870 3.630 31,350 5.070
8% 190 18,510 3,630 31.320 5,940
86 180 19.080 3,600 30,870 T7.860
87 180 17.190 3,660 27.570 6.660
88 160 16,200 3.540 27,960 4,710
89 140 15,810 3,960 27.060 1,020
90 130 15,810 3.240 244900 6,900
91 110 15,210 3.600 26,430 2.850
92 110 17.160 3.390 29,040 7.620
93 110 16,890 3,510 28,500 6,840
94 110 16,320 3.480 28,020 6.660
95 100 18,000 3,300 29.040 6,600
96 90 17.280 3.270 27.660 8,400
97 90 17,220 3,300 27.030 T.920
98 80 15.870 3.780 28,740 2.070
99 70 17.580 3,630 28,290 T.920
100 60 16.350 3,540 27.660 5.940
101 60 16,020 3.510 26,850 Te.320

102 50 14,790 3.600 25,530 3.510

09



TABLE 7 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM MEAN LOADS (PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

103 40 17.250 3.510
104 30 15,780 3.750
105 20 16,170 3,720
106 10 16,200 3,750
107 10 18,900 3.720
108 10 17.010 3.540
109 10 16,380 3.870
110 10 16.950 4,020
111 6 2,970 5100
112 300 7.890 4,410
113 310 12.630 3.630
114 310 12.900 3.120
115 310 12.210 3,810
116 310 14,490 4.350
117 320 10,050 3.480
118 306 94390 3.660
119 106 1.770 2.730
120 106 1.170 2.850
121 106 «210 2.850
122 116 1,650 1740
123 106 «660 2.250
124 106 -e420 2.610
125 200 3,930 3.810
126 200 12.120 3.810
127 200 15.990 3.330
128 210 17,070 4,200
129 210 16,950 3.930
130 210 17.190 3.870
131 200 17.310 3.660
132 190 14,640 3.840
133 160 12.570 3.720
134 140 14,670 3.390
135 120 8.820 3.540
136 110 14,160 3,090

MAXTIMUM
PRESSURE
LOAD (PSF)

27.900

28,290

28,410

27,090

30,870

294,460

28,980

31.230

19,170

22.740

24,030

24,450

27.240

28,590

21.300

23.610

11,940

12.450

10,350

6.510
7,950
7.680

20,730

30,000

25.530

33,900

29.550

31,200

29,340

26,160

26,520

27.930

19,800

24,120

MINIMUM
PRESSURE
LOAD (PSF)

8,790
4,890
6,570
5.880
9.360
T.4T0
5,400
3,870
-22.,710
“13-‘10
~3,360
«930

‘1.230

'3.480

-2+910

-2.670
-10.290
«13,800
«16.,530

’50280
'110070

-60‘50

-.570
6.240
~e690
810
2.640
4,200
«540
1,080
5,640
-2.,970
3.120



TABLE 7 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS MAXTMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF) LOAD (PSF) LOAD (PSF)
137 100 14,370 3.060 25,620 6,540
138 100 13.830 3.060 24.600 5.850
139 100 15.930 3.060 26,910 T.770
140 90 13.980 ‘ 3.330 25,410 5.400
141 80 13.950 3.360 25,350 5.970
142 80 13,470 3.510 26,370 2.640
143 80 15.210 3.240 28,860 60120
144 70 14,250 3.300 26,250 6,420
145 60 13,440 3.510 26,100 4.170
146 50 12,750 3.570 24,930 2,700
147 50 15.000 3.270 26.130 6,780
148
149
150
151
152 10 14.820 3.180 24,000 5.700
153 10 14,610 3.630 24,630 +«T20
154 6 24550 4,140 18,420 «15.990
155 300 8.400 3.660 20.940 -9,720
156 310 11,700 3.060 23,190 3.210
157 310 11.760 3.030 23,790 1.200
158 320 11.400 3,540 25.440 10640
159 310 8.040 3.060 21.210 =1.590
160 306 6.300 2.310 15,600 -+030
161 106 2.940 1.710 9,600 «~3.660
162 106 2.580 1,770 10,050 =5,100
163 106 1.620 1.800 9.840 -9,300
164 106 3.390 1,860 9,060 «12.600
165 106 2.220 1.980 9.510 -9,330
166 106 1,470 2.010 8,220 ~6.330
167 200 3.480 3,750 18,510 -6.,870
168 200 10.350 3.780 25,830 ~3.450
169 210 13.530 3.690 26,700 «900

170 210 14,490 3.570 26,550 -«570
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TABLE 7 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCTATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30.0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

171 210 14,220 34390
172 210 14,310 3,420
173 150 9,690 24430
174 150 10,980 24970
175 140 11.190 24940
176 130 7.920 3.030
177 120 7.170 3,030
178 110 11.850 2.640
179 90 11.580 2.760
180 60 10,710 24520
181 10 13.020 3.000
182 10 13.170 3.030
183 10 11.880 3.420
184 16 3.120 3.240
185 320 T7.650 3.420
186 310 9.000 2430
187 310 84490 2.430
188 320 7.650 24640
189 106 44440 1.860
190 320 5.250 2.880
191 106 5.700 1.590
192 106 4,080 1.530
193 106 4.0R0 1.650
194 106 3,240 1.530
195 106 3,900 1.680
196 106 4,950 1.530
197 186 3.270 24640
198 186 6.060 2+760
199 200 6,930 3.180
200 200 11.430 3.210
201 200 13,410 3.090
202 200 11.490 3,300
203 200 12,060 2.910
204 200 12.240 3.060

MAX IMUM
PRESSURE
LOAD(PSF)

25,200

27,450

18,840

224,350

24.390

18,660

18,630

21.720

22.650

20,640

25,350

23,520

23,430

14,520

20,070

18,060

17.790

21,270

11,370

18.810

11.730

10,050

14,460

8,850
9.810

12,210

12.720

18,960

17.880

25,140

26,970

22,890

22.590

23,580

MINIMUM
PRESSURE
LOAD (PSF)

'10680

270
2,370
'2.3‘0
4,140
«390
«600
5.520
5,250
3,690
5.730
5.190
1,470
«-10,590
«3,690
2.130
1,740
«540
-4 o440
-2.970
-.870
010950
-e900
‘20070
~44350
-+690
-5.,010
-1.380
-+780
4,140
6,090
3.300
5.490
50‘00
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TABLE 8

WIND ENGINEERING STUDYs REMAISSANCE CENTFR, DETROIT
CENTER BUILDING ,

MAXTMUM PEAK PRESSURE LOADS (PSF) BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURREDsBASED ON A RFFERENCE PRESSURE OF 30,0 PSF({ S50 YR, RECURKRENGE)

TaP WIND MEAN RMS MAXTMUM MIMT MM
NUMBER DIRECTION PRESSURF PRESSURF PRESSURF DRFSSURF

LOADS (PSF) LNADS (PSF) LOADS (PSF) L NARS (PSF)

1 296 0,000 0,000 0,000 0,000
2 306 0,000 0,000 0,000 1 N00
3 106 -4 4,740 P.220 2,520 -13,140
4 306 0,000 0,000 0,000 0.00n
5 286 19,470 4,200 324490 ~1.,440
6 306 0,000 0,000 0,000 n.,000
7 330 22,470 3,060 32,040 6,540
) 300 23.070 3,060 33.660 11,130
10 250 22.,0R0 2820 29,550 J,900
11 210 21.690 2.940 31,710 11,010
12 200 21,900 3.150 31.560 Ra4n0
13 1R0 22,410 24910 31.350 10,7290
14 210 20,730 3.420 33,3AN T.770
15 286 20,220 5.100 34,440 LPT0
16 160 224,440 3.240 32.190 9,510
17 320 19,740 3.330 30,780 L4
18 300 18,990 3.840 29.310 3.R40
19 280 2l.120 3,570 31.740 T.390
20 240 20,430 3.690 34,20 f,TRY
21 210 20,520 3.270 30,150 G.610
22 1R0 19,410 3,000 294430 R,H20
23 170 20,010 3.360 30,420 R,670
24 190 1,210 3,720 29.850 -2 +BKN
25 190 16,950 4,950 31.710 -11.370
26 160 20,760 3.420 30.990 64,300
27 296 16,590 5.190 35,070 -4 A0N
28 310 3.810 24550 13.38n -h,030
29 270 5.070 PeT130 15.600 -t g 24D
30 200 B.760 8,130 354340 -20,700
31 290 5,220 Be040 34,440 -17,1A0
32 96 -9,.,990 R,820 17.940 -45,000
33 286 660 T.560 31 .6R0 ~24 ,600
34 260 17.760 3. 480 284500 5340
35 180 16,200 2.970 254,890 ~2.940

¥9



TABLE 8 (continued)

WIND ENGIMEERING STUDYs REMAISSANCE CENTERe DETROIT

CENTER BUILDING

MAXIMUM PEAK PRESSURE LOADS (PSF) BASED ON ALL WIND DIRECTIONS TFSTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THF MAXIMUM
PEAK OCCURREDSBASED ON A REFERENCE PRESSURE OF 30.0 PSF( 50 YR, RFCURRFNCE)

TAP WIND MEAN RMS MAXTMUM MTNTMUM
NUMBER DIRECTION PRESSURF PRFSSURE PRESSURE PRF SQURF

LOADS (PSF) LOADS (PSF) LNADS (PSF) L 0ADRS (PSF)
37 300 16,380 4,140 32.1A0 -+930
38 260 ~1,800 54760 23.370 -18,690
39 280 -+¢390 4,740 184210 -17.850
40 240 17.490 3,840 32.940 54430
41 230 «900 3,810 14,520 -12.270
42 100 ~T.740 6,750 204130 ~34,9R0
43 90 -16,350 8,790 24.990 “-4T,7R0
44 310 -4 4,260 6,660 25.6R0 -2%,590
45 170 10,620 3.120 21,120 «RTH
46 190 12.750 T.500 30,750 ~20,H50
47 300 14,730 3.900 30,030 2.250
48 10 ~-15,060 4,330 214240 -2H,920
49 290 -6,300 44650 6,210 -26,070
S0 240 15,750 44110 31,650 ~94630
51 300 14.640 3.870 264,970 2.6A0
57 180 S5.700 24430 15,600 -1,9%80
53 180 10,380 2,760 20,640 1,440
54 180 10,560 2.700 21,750 2.310
55 180 10.0“0 2.790 21840 -1,110
56 190 12.030 6.180 8,920 -12.030
57 320 10,200 3.540 25,290 «510
58 300 4,290 2.820 164350 ~7.170
59 290 =3,480 342640 11.220 ~19,0R0
60 260 12.000 3.780 31.650 -64270
61 200 -3.630 24250 8,400 ~13,020
62 106 1,770 2.160 14,910 -54040
63 200 1.110 3,660 21,270 -l4,610
64 180 7,350 2.520 16,110 ~1.740
65 180 6,630 2,730 18,030 ~1,170
66 170 10,590 1,890 18.6720 S5,h40
67 306 0,000 0,000 D.000 0,000
68 70 ~2,430 3.630 11.520 -14.460
69 96 ?.R80 3.300 14,220 -6,060
70 20 + 360 2.850 13.890 -11.190
T1 296 - 690 2.280 10.830 -16,620

T2 290 5.130 4,740 23,940 -3,900
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TABLE 8 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXTIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS MAXIMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF) LOAD(PSF) LOAD (PSF)
1 230 ~T«110 4,560 12,540 -34,440
2 296 -5,130 6,270 20,790 -25,020
3 230 =960 11,670 37.650 ~41,700
4 230 -6.570 5.010 15,810 -30,180
5 230 ~12,900 6.150 17.970 -40,110
6 230 «330 6,060 38,730 ~23,790
7 230 «3,300 5.610 36,330 =33,5790
8 216 -e330 T7.560 19.620 -24,510
9 106 4,020 4,710 22.500 -16,290
10 230 74650 6.450 27,630 =16,170
11 6 -2.,850 4.830 20,010 -21.,510
12 116 3.840 4,350 19,680 -14,580
13 220 2,910 11,010 38,130 ~39,630
14 220 ~2.,310 12.540 33,270 -45,420
15 126 16,650 4,950 30.390 ~2,460
16 116 18,060 5.310 38.310 2340
17 116 18,450 44440 32,700 2.520
18 120 16,650 3,240 34,830 4.860
19
20
21 116 19,020 4,260 33,810 5.280
22 96 17.640 4,710 33,180 4,050
23
24 96 14,670 4,710 31.080 -2,370
25 70 18,120 3,450 28,140 3,930
26 60 16,680 3,570 26,580 1,620
27 36 12,030 5,880 30,420 -9,510
28 36 16,500 5.040 34,710 «210
29 26 17.310 S.010 33.630 2.400
30 16 16.440 4,890 32,340 -¢330
31 26 17.340 5,010 32.460 2.880
32 0 14,370 4o410 35,610 -8,580
33 0 15,510 4,980 32,100 «T«710

34 6 5.610 4,800 27,090 ~14,850
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TABLE 8 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

3as 290 7.080 8,730
36 290 9,000 8,460
37 270 -6.900 74950
38 330 4,140 5,430
39 296 -4 4740 7.290
40 276 -4,020 9.030
41 240 =9.,510 8,040
42 250 14,100 8.100
43 230 19.980 4,860
44 216 13,140 T.770
45 206 12.450 5.850
46 210 11.790 6.150
47 220 3,330 8,670
48 216 16,530 6,270
49 220 6,180 10,050
50 220 8.130 10,050
51 220 9,690 9,060
52 210 14.850 T.770
53 180 14,190 44350
54 140 18,780 3.570
S5 80 264,730 «570
56 106 15,870 4,350
S7 126 14,730 4,110
58 106 14,250 3.960
59 106 16,320 3,900
60 96 14,250 3,990
61 96 13,200 4,050
62 96 10,350 4,350
63 80 17.940 34690
64 60 17,910 3.420
65 50 17.910 3.780
66 36 12,270 44710
67 30 19.200 3.750
68 26 14,700 44530

MAXTMUM
PRESSURE
LOAD (PSF)

37.410

38,250

28,020

29.490

28,020

31.140

32.520

4]1.670

34,770

37,620

36,450

38,040

32.520

36,510

32,550

37.980

38.190

40,590

29,880

30,240

34,320

30,360

31,710

30,060

31,800

31,050

31.920

28,680

30,630

29,280

28,470

30,960

31.800

31,590

MINIMUM
PRESSURE
LOAD (PSF)
‘23.580
~38,310
-18,450
-25.950
~46.140
~45,030
"'17.400

“90270

'8'550
=19.140
'21.300

‘7.“0
-33,720
”250290
-24,390
-20,310

~¢390
T.290
16,810
3,780
3,390
1.410
3.660
3,660
1.620
-6,900
’0090
8,070
6,420
*30120
T.290
24430
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TABLE 8 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERes DETROIT

OUTER BUILDING

MAXIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)
69 26 14.400 4,410
70 6 14,370 4,530
71 0 18.660 4.020
72 280 1.350 T.710
73 290 6.750 6,810
T4 330 3.570 5.640
75 320 480 5.130
76 216 ~9,150 7.830
77 210 ~28.560 12,900
78 240 1.320 9,240
79 210 “4,470 9,060
80 216 1,050 4,470
81 216 1.320 3.720
82 210 10,110 5,670
83 210 15,030 5.370
84 210 16,950 5,130
85 210 17,400 4,710
86 210 17.880 4,620
87 210 14,280 5,580
88 160 16.200 3.540
89 140 15.810 3,960
90 120 14,820 3,750
91 110 15.210 3.600
92 110 17,160 3.390
93 110 16.890 3.510
94 110 16,320 3.480
95 110 17.880 3,450
96 90 17.280 3.270
97 80 16,410 3.690
98 80 15,870 3,780
99 70 17.58¢0 3,630
100 60 16.350 3.540
101 60 16,020 3.510

102 40 14,070 3.900

MAX TMUM
PRESSURE
LOAD (PSF)

31,080

34,980

39,330

38,730

33,540

29.280

24,480

22.320

31,380

33,720

34,680

28,800

25.590

32,730

39,120

37.530

35.820

37.140

31,560

27.960

27,060

25.920

26,430

29,040

28,500

28,020

29,820

27.660

28,770

28,740

28,290

27.660

26,850

26,370

MINIMUM
PRESSURE
LOAD (PSF)

150
«930
3.330
-24,210
-14.280
’160050
-18.2‘0
~36,750
«T71.,100
-27.900
=31.,290
-17.,610
14,730

-9.,240

‘5.790

~4870

-20160

‘1&860
=12.930

4,710
1.020
1,440
2.850
Te620
6.B40
6.660
8,730
8.400
6.330
2,070
T.920
5.940
T.320
24790

89



TABLE 8 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERes DETROIT

OUTER BUILDING

MAXIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

103 40 17.250 3.510
104 26 11,010 3.720
105 26 11.490 3,750
106 0 15,960 3.750
107 0 18,720 3.750
108 6 12.720 4,020
109 50 15,330 4,530
110 10 16,950 4,020
111 10 «330 5.190
112 280 =e360 9.060
113 320 10,020 5.130
114 320 11.130 4,110
115 290 8,970 5.760
116 10 ~5,040 12.210
117 330 6.210 5.100
118 330 4.080 4,560
119 340 -5,550 5,070
120 216 ~4.410 6,120
121 206 ~12.690 7.590
122 196 =10.470 4.830
123 250 ~6.840 6.420
124 270 ~13,530 4,470
125 196 3.900 4,740
126 200 12.120 3.810
127 210 15,810 4,020
128 210 17.070 4,200
129 220 6,000 7920
130 210 17.190 3.870
131 220 8,910 T.770
132 210 14,160 4,620
133 280 120 8,940
134 140 14.670 3.390
135 140 8,520 4.170
136 110 14,160 3.090

MAX IMUM
PRESSURE
LOAD (PSF)

27.900
29,820
30,630
31.260
32,730
30.870
33.480
31.230
21,570
29.190
26,250
264160
31.170
35,700
26,160
28,740
21.480
19.470
17.610
23,520
23,010
18,660
24,480
30,000
28,920
33,900
31.740
31.200
35,910
28,230
26,910
27.930
21.510
24,120

MINIMUM
PRESSURE
LOAD (PSF)

8,790
2.430
2,430
3.450
6,990
1,440
3.120
3.870
"20 .580
-30.,240
'130860

-8 0820
«10.500
~41,850
-15,870
~14,430
-23,460
-22,080
-39,450
'26.700
-23,610
-24,780
'1307‘0

=570
~e600
".690
~19,620
2.640
=16.890

-8,370
=32,850

5.640

-6,360

3.120

69



TABLE 8 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TaP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

137 110 14,040 3.480
138 110 13,560 3.450
139 100 15,930 3.060
140 100 13.710 3.150
141 80 13,950 3,360
142 80 13,470 3.510
143 80 15,210 3.240
144 70 14,250 3.300
145 S0 11.850 4,140
146 50 12,750 3.570
147 50 15,000 3.270
148

149

150

151

152 40 14,610 3.180
153 0 5,850 T.440
155 280 2,970 6.990
156 310 11.700 3.060
157 330 7.050 4,530
158 350 24520 6,990
159 340 4,080 4,770
160 340 1,440 4,050
161 340 ~1.440 3.150
162 106 2.580 1.770
163 106 1.620 1.800
164 240 -9,000 4,200
165 240 -7.080 4,410
166 196 =-2,070 3,660
167 200 3.480 3.750
168 190 8,940 3,510
169 210 13,530 3,690
170 210 14,490 3,570

MAXIMUM
PRESSURE
LOAD (PSF)

26,910

26,160

26,910

25,860

25,350

26,370

28,860

26,250

26,760

24,930

26,130

27,360
27.450
19,440
25,020
23,190
25,890
29,310
26,790
22.890
13,440
10,050

9,840
14,070
15,210
17.280
18,510
26,280
26,700
26,550

MINIMUM
PRESSURE
LOAD (PSF)

5.940
5.190
T.770
=2,310
$.970
2.640
60120
6,420
-,450
2.700
6,780

60360
-210630
"27.090
-22.,170
3.210
‘13.980
~16,350
-1‘0550
-1‘0970
-14,370
-50100
=9.300
-19,560
-17.910
-14,520
'6.870
".8‘0
«900

'0570

0L



TABLE 8 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MAXTMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MAXIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30.0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

171 200 13.530 3.330
172 210 14.310 3.420
173 210 8,550 3.900
174 160 9.840 4,050
175 140 11.190 2.940
176 110 4,410 40440
177 100 5.970 3,090
178 100 11.550 2.520
179 90 11,580 2,760
180 40 8,970 2.610
181 30 12.870 2.760
182 50 12,120 2.760
183 350 7.500 6,000
184 16 3.120 3,240
185 2%0 3,660 5.280
186 320 8.940 2.640
187 320 B,460 2.610
188 320 T.650 2,640
189 280 -e600 64990
190 320 5.250 2.8890
191 280 ~l.410 3.900
192 280 ~e660 3,630
193 106 4,080 1,650
194 280 ~2.040 3.690
195 230 ~5.790 3.030
196 230 ~4,050 3.240
197 186 3.270 2,640
198 200 4,320 3.540
199 190 6.000 2.880
200 200 11.430 3.210
201 200 13,410 3.090
202 190 10.980 3.240
203 210 11.190 3.660

204 210 11.490 3.660

MAXIMUM
PRESSURE
LOAD (PSF)

25,800

27.450

22.530

264,270

24,390

20,130

19,260

22.680

22,650

21,720

25,770

25,320

25.380

14,520

26,220

23,430

21,720

21,270

20,340

18,810

13.620

11,640

164,460

16,140

12.030

14,910

12.720

20,010

214240

25,140

26,970

244,600

24,210

25,320

MINIMUM
PRESSURE
L. OAD (PSF)

4,290
270
-6.600
"‘.620
40140
«10,260
"20760
5.790
5.250
1,830
64,390
5.070
-11,070
’100590
-18.960
1.260
1.260
«540
~28,590
=2.970
-15,990
“16,170
"¢9°°
~13,560
-16,260
~12.960

-5.010

«5.,430

-4,830

4,140
6,090
2.790
~1.,290
-1.,620

T4



TABLE 9

WIND ENGIMFERING STUDYs RENAISSANCE CENTERs DETROIT

CENTER BUILDING

MINIMUM MFAN PRESSURE LOADS (PSF) BASED ON ALL WIND DIRECTIONS TFSTEN AND
THE OTHER VALUES ASSOCIATED WITH THE WIND OIRECTION AT WHICH THF MTNMIMUM
MEAN OCCURRENBRASFED ON A REFERENCE PRESSURE OF 30,0 PSF( 50 YR, RFCURRFNCE)

TAP WIND MEAN RMS MAY TMUM MINTMUM
NUMBER DIRECTION PRESSURE PRESSURE PRFSSURF PRFSSUPRE

LOADS (PSF) LOANDS (PSF) LOANS (PSF) LOADS (PSF)

1 100 =24 ,660 3,240 -14,A10 -39,1270
2 306 0,000 0,000 0,000 0,000
3 350 -45,960 3,450 -2R 4299 -56,379
4 50 -38,070 3.630 -17.490 -48,1K0
S 40 -40,140 3.990 -17.760 -52.290
6 110 ~-42,300 4,500 -24,000 -59,430
7 250 -57.,270 10,530 -19,740 =-R0,760
8 230 -44,970 7.860 -17.310 -£64180
9 350 -36,480 6,150 -15,420 -52.110
10 320 -42,570 T«T70 -16,560 -7 ,970
11 306 -47,130 6,030 -16,500 ~63.,930
12 110 -32.940 4,950 64960 =47 ,2R0
13 110 -33,6A00 3.480 -204340 =45 ,6R0
14 286 -43,980 5.190 -PHJHH0 -63,300
15 110 -33.810 3.780 -21.420 -49,650
16 110 -36,030 6.630 -22.560 =-71,970
17 250 -67,950 9,720 -31.770 -R4,090
18 230 -54,060 T.620 -18,740 =TR6AN
19 180 ~39,720 T.170 -15,720 ~63,660
20 320 -49,620 6,840 -27.330 -70,7290
21 306 -47,130 7.950 -19.350 -72.120
22 90 -27.120 7.290 7.890 -54,590
23 100 -30,720 7.770 1.200 -h4,110
24 100 -29.910 6,510 -8,730 -5Q 640
25 110 =34,470 12.750 -3,280 =T4 ,RRN
26 210 -51,060 14,610 4,170 -H5 440
27 240 -64,290 9.630 =27 .,450 =R3,R2D
28 240 -57.120 6,210 -39,300 -82,470
29 330 -43,020 6,840 =12.210 =-62,820
30 160 -46,200 T.440 -19,.38R0 -70,020
31 150 -30,240 4,620 -20.160 ~52.390
32 90 -25.710 9,390 10,710 -£9,.,370
33 90 -26,040 6,960 T«9R0 -560,430
34 286 ~62.970 4,680 -44 ,460 -R4,810
35 90 -27.030 T7.290 =l.410 -AR,490

36 210 -39,690 13,050 12,960 =R5,440

L



TABLE 9 (continued)

WIND ENGINFERING STUDYe RENAISSANCE CENTFRe DETRNIT

CENTER BUILDING

MINTIMUM MFAN PRESSURE LOADS (PSF) BASED ON ALL WIND NDYRECTIONS TFSTED anD
THE OTHER VALUES ASSOCTATED WITH THE WIND DIRECTION AT WHICH THE MINTMUM
MEAN OCCURREDIRASED ON A REFERENCE PRESSURE OF 30,0 PSF( S50 YP, RFCURRENCE)

TAP WIND MF AN RMS MA X TMLIM HTNTMUM
NUMRER DIRECTION PRFESSURF PRESSURE PRF SSUKF ORESSURF

LOADS (PSF) LOADS (PSF) LNAaNS (PSF) I.NANS (PSF)

37 230 -50,730 10,890 -12.120 -4 ,390
38 230 -48,360 T.620 ~19,5€69 77,580
39 330 -39.,240 6,750 ~14,370 -A1 4,740
40 160 -40,320 10,920 -3,240 =73.,650
41 150 -3%5,970 S5.760 -9.060 -55.590
43 80 -24.,360 5.970 11.730 =47, 760
44 80 -23,910 5.250 ~249T0 -45,310
45 RO -28,320 8,310 .090 =T4.,400
46 220 -41,4A0 13.200 2e940 -Ra,90n
47 240 -42,930 8,970 -14.,010 -7A,380
48 240 -48,480 8,040 -224470 =77.040
49 330 =-38,610 50370 =?0.6040 ~BH,APN
50 320 -38,220 7.110 =13.K59 -59,490
51 150 -33.660 4,530 -22e320 -47,340
52 70 -15,630 3,690 -S54 730 -35,.160
53 300 -16,050 5,040 - 4R( -33,7830
54 300 -19,440 5.790 e 930 -37.410
55 300 -20.880 3.540 6,480 -34,020
56 80 ~17.490 7.410 be790 -4R 360
57 240 -33,030 9,810 -H 520 ~70,%30
58 240 -45,450 8,310 -16,710 ~T3,440
59 330 -31,830 4,890 ~14,2490 48,450
60 320 -28,170 6.360 -9,240 -84 ,840
61 150 «27.45%0 4,410 ~-12.390 472,710
62 306 0,000 0.00nN G.N0D 0,000
63 80 -11.580 4,350 het?0 =29 KRN
64 80 ~-11,820 3,660 -.030 =2A 370
65 286 -17.160 2.2R0 -13.0KN0 -RR,0Q20
66 80 -4,890 3.630 6ea20 -21.300
67 286 -42.,210 4,170 -?21 870 -FRRRN
68 150 -20,220 3.240 10,560 -33,821n
69 286 -9,990 3,270 N90 -24,129
70 70 -18,450 5.640 -a48R0 =34 ,RG0
71 286 -27.150 5,070 =10.KA0 =45 ,780

72 250 -23.040 4,650 <370 -4],5580

eL



TABLE 9 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER, DETROIT

OUTER BUILDING

MINIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER \WVALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30.0 PSF

TaP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)
1 170 ~25,290 2.820
2 180 ~23,610 4,020
3 180 -24,750 2.880
4 170 ~25,320 24610
5 50 ~23.430 24310
6 50 -21.180 24070
7 170 ’270480 2.520
8 170 -24,000 24610
9 270 -21.,570 4.620
10 50 -20.190 2.010
11 170 -25,080 2.520
12 180 =21.720 2.580
13 50 -19,170 1,470
14 240 -25,320 10,320
15 180 -29.760 3.930
16 30 ~28,110 5.220
17 180 -28,020 3.330
18 180 «26.,400 3.480
19 180 -27.,000 3.840
20 180 -22,380 4,020
21 20 ~19,530 4,650
22 20 ~21.300 3.300
23 20 '23-‘00 20970
24 20 =25.,260 3,270
25 130 ~18.,480 3,150
26 180 ~16.110 24910
27 330 -23.,190 5.760
28 310 -19,020 3.510
29 200 ~13,200 2,280
30 270 ~15,930 2550
31 270 -15.900 24940
32 270 -23.670 4,650
33 270 ~26.,970 7.080
34 50 -21.750 3.870

MAX TMUM
PRESSURE
LOAD(PSF)
~13,530

~T7.830
-'14.670
«-14,580
-14,640
-14,460
-19.290
’15.5‘0

-6.960
~12.540
-16,230
~13.440
~14,370

S5+490
~15,210
-13.,320
~15,660
~12.540
‘12.900

5.490

’30810

‘9;2"0
«14,700
"14.640

"7.6&0

-80250

~3.480

“6.360

“5;970

«6.,600

-T7.020
-10,710

'50‘60

-B,430

MINIMUM
PRESSURE
LOAD (PSF)
'37.620
-‘10610
~37.530
-33,900
~31.320
=27.750
~38.610
-38,130
-43,590
~26.940
=35.160
‘35.510
-25,110
-70,950
-‘20660
-49,860
~43,650
”‘10‘30
-44,850
=37.140
-41.310
-33,000
‘36.060
-40,230
-28,.,800
‘271510
“5.510
=33,240
‘26.760
‘29»070
-29.970
44,250
~53.190
-34.,470

vi



TABLE 9 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TaP WIND MEAN RMS MAXIMUM MINIMUM

NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE

LOAD (PSF) LOAD (PSF) LOAD (PSF) LOAD (PSF)
35 220 -19,770 6.000 -e600 -51,.510
36 20 -31.380 4,530 -16.170 -55,860
37 20 -27.360 3.840 =84,6T70 ~43,230
38 20 ~24,870 4,410 -644,560 -38,.820
39 200 -22.290 5.070 =5,700 «49,500
40 210 -25.830 6,630 6,750 -465,330
4] 196 -32.250 5.190 -15.720 -50,640
42 300 -23.460 9,600 14,730 -69.,480
43 10 ~19.290 S.460 -6,120 -47.,670
44 160 ‘280‘70 ‘0230 “130920 -61.460
45 250 -22.350 4,620 =3.,270 -37.710
46 300 -17.130 4,740 ~4,080 -40,290
47 10 ~14,970 2.280 -7.980 -24,360
48 10 -14.700 2.010 -8,340 -23.,220
49 40 -15,270 1,470 -10,200 -21,.330
S0 40 -15.870 1,500 -10.,650 -22,380
51 40 «15.360 2.010 -9.900 -30,000
52 S0 -14,730 1,680 -8,850 -21.,690
53 250 -24.810 5.100 -9,960 -49,.650
54 180 -27.,150 3.780 ~16,440 «47,550
55 S0 -28,170 5.040 ~14,730 -48,600
S6 180 =22.920 3,060 =13,770 -56,550
57 180 ~22.,980 3.270 -9.270 -43,230
58 180 -22.200 3.810 =6,150 ~42.,150
59 180 -19,.350 4.560 2.250 ~38.430
60 20 -20.130 3,480 =T7.350 -34,500
61 20 =21.420 3.030 =11,370 -33,810
62 20 -22.860 3.060 -13.080 «35,790
63 130 ~17.430 3,720 ~5.910 «27.960
64 190 =14,190 3,600 -1.890 ~31.050
65 0 -22.650 4,320 -10.830 -42,030
66 300 -18,660 6,660 9,390 ~48,660
67 300 ~22.980 6.060 -2.190 -45,570

68 270 -13.770 1,800 ~6.600 -20,670

SL



TABLE 9 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30.0 PSF

TAP WIND MEAN RMS MAXTIMUM MINIMUM

NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE

LOAD (PSF) LOAD (PSF) LOAD (PSF) LOAD (PSF)
69 290 -15.630 6.510 1,290 -41,520
70 310 =-23,220 TT40 «750 -50,730
71 310 =22.,470 6,780 3.180 -46,710
72 20 -31.890 6,150 ~6,780 =58,440
73 20 -25,560 T.170 4,980 =49,740
74 200 -22,230 6.870 =1.950 -54,780
75 200 =21.600 6.420 1.950 -49,080
76 200 -23.370 6.900 6.090 ~55,170
T7 210 -28.,560 12,900 31.380 -71.100
78 300 -264.870 9.600 10,410 -61.,590
79 150 -19.050 3.990 =T.470 -35.250
80 160 ~28,590 3.780 -8,820 -41,250
81 280 -22.950 5.100 -8,580 ~4T.430
82 300 -18.180 5.190 -1.980 -40,350
83 300 -14,580 5.130 «270 ~41,490
84 290 -13.350 4,080 2,790 -37.140
85 40 -13.320 1,440 -8,160 -18.900
86 40 ~13.650 l.410 -8,880 -19,230
87 50 =13.500 1.530 =T.470 ~18,840
88 250 -18.660 40,320 -.870 ~37,230
89 180 -28,410 5.010 -16,920 -58.140
90 180 -24,150 4,020 -14,760 “47,760
91 180 -23,520 3,240 -14,.,220 -42.180
92 180 -22,230 3.420 =11.640 -36,780
93 180 -23,730 3.870 =T7.350 -44,790
94 180 -22.710 4,470 2,520 -40,950
95 180 -19.,500 5.370 4,290 -37.830
96 20 -19,020 3,240 -6.,930 =32.550
97 20 -20,280 3.090 -11.820 =35.610
98 20 =21.450 3.300 ~12,840 -40,650
99 20 -16.050 2,640 «7.650 -27.510
100 190 -13.,920 3.660 ~2.670 -32,490
101 0 =-21.900 4,380 -10,050 -37.830

102 270 -16,230 1.590 ~9.330 -24,210

9L



TABLE 9 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

103 270 -10,890 1.470
104 300 ~14,820 54430
108 270 -12.660 1.740
106 310 ~164470 6.750
107 200 ~10.,890 2.010
108 310 -18,150 6,900
109 280 ~22.,410 6.510
110 280 -29.730 T7.440
111 280 -31.,200 10,560
112 30 ~27.600 6.570
113 30 ~24.930 4.620
114 280 -29.910 8.160
115 40 -23.580 3.480
116 40 ~21.900 4,530
117 40 -21.240 44050
118 200 -21.,120 6,360
119 200 -22.500 6.330
120 200 -24.540 6,090
121 200 -25.,980 6,360
122 300 ’250500 7.980
123 300 ~19.650 8,670
124 160 -26.,940 4,290
125 280 ‘20.490 44,560
126 280 ~-18,000 3.780
127 280 -14.970 2.520
128 280 ~14,250 3.300
129 280 -12.990 3.150
130 20 ~12.030 1.560
131 30 -12.420 1.320
132 280 ~31.350 10,950
133 250 -15.720 2.850
134 200 -28,.350 5.460
135 180 -27.,090 44,650
136 180 -22.230 3,240

MAXTIMUM
PRESSURE
LOAD (PSF)

“‘0950

4,980
°6.360
3.120
~5.280
T.140

‘5‘910

-13,020

"¢480
«13,410
~13.,500
~12.660
-14,550
«120
~6,660
=-1.290
24850

-5,880

~11,550
«480
T.140
~13.,290

'9.540

-60930

‘6.390

".990
-.450

-6,120

‘8;190

’2.550

-5,130

'9.8‘0
~14,520
~12.600

MINIMUM
PRESSURE
LOAD (PSF)
-18,870
~36,540
-20,100
"8.180
‘21.960
-45,180
-52.320
-66,900
-73.800
~54,360
-46,560
~B824260
~39,600
"‘3.350
-42+.120
~51,270
~50.400
-53.790
~60,630
-58,740
«52.260
-42.060
~43,350
~38.880
-28,800
«2T.750
“27.930
-19.,860
-17.880
”7‘.550
-29,.760
-49,050
~48,990
-33,630

LL



TABLE 9 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TaAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

137 180 -23.760 4,500
138 180 «22.050 5,100
139 190 =17.520 3.840
140 20 -18,180 3.690
141 20 ~19.590 3,510
1‘2 20 ‘200790 3.780
143 20 ~15,870 2.940
144 190 -12.870 3.120
145 0 -20,970 4,590
146 270 ~16.,470 1.770
147 300 ~12.,840 3.690
148 270 -12.510 1.680
149 310 ~13.,230 4,260
150 310 -19,800 44290
151 310 -14,310 3,960
152 280 «20,790 44560
153 280 -23,820 5.400
154 280 «35.,910 8,340
155 30 -25.230 7.200
156 30 -21.,840 4,560
157 30 «20,370 3.360
158 30 =-23.220 4,410
159 30 -22.320 4,740
160 40 -20,880 3.900
161 200 -21.,000 4,950
162 200 -23,460 4,410
163 200 -25,260 4,710
164 290 -23,520 5.160
165 290 -20,010 5.520
166 160 -25.,590 5,040
167 280 ~16.,500 3.360
168 280 =15,900 3,600
169 280 -14.280 3.390
170 280 -13.,980 2,850

MAXIMUM
PRESSURE
LOAD (PSF)

1,530
3,330
-e900
~64840
«10,020
~10,620

-5.070

~2.310

-9.S7°

"9.570

-~e600
“30150
T.290
3.900
1.200
=7.560
-11.130
-10,080
~12,090
«10,590
~9,390
o420
7.320
-5,160
-+ 750
=10.590
-11.370
~8,820

‘20070
-11.880

-4,800

”40140

~3,090

'30180

MINIMUM
PRESSURE
LOAD (PSF)
~78.,540
-63,810
-34,500
«33.840
-‘11070
-50,400
~29.,460
-28.,200
‘39.8‘0
«23,610
-30,180
-21.,090
~32,040
-‘2-210
'32.850
“‘3.890
-47,850
~67.,920
~59,160
«52,710
‘36.690
-42,480
-40,830
~39,360
-“.670
-44.130
0‘8.240
-48,840
-‘8.300
-42,900
=33,420
-33.930
«33,240
-25,650
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TABLE 9 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM MEAN LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
MEAN OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS
NUMBER DIRECTION PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF)

171 280 ~13.020 24430
172 30 ~13.170 l.110
173 50 ~15,150 1.200
174 250 =12.600 2,010
175 200 ~24,810 5,670
176 180 ~22.890 3.810
177 180 -21.210 3,540
178 180 ~20,340 3.810
179 20 ~18,.810 3.630
180 270 ~15.810 1.320
181 200 ~14,610 0.000
182 280 ~19.380 44350
183 280 ~25,020 5.880
184 180 ~17.340 0,000
185 30 ~36.,600 7.890
186 30 -27,900 6,690
187 280 =~25,530 6,030
188 30 -23.700 4,830
189 80 ~12.930 2.610
190 60 -15.180 4.830
191 160 ~11.670 3.330
192 160 =17.670 3,300
193 160 -21.570 3.360
194 170 -23,.,850 3,480
195 160 -18.750 24400
196 280 -16.,920 4,020
197 280 -17.280 3.060
198 280 -18,930 3.270
199 280 =16,440 3,240
200 280 ~18,690 24940
201 280 ~13.830 2.880
202 280 ~13.110 2.190
203 280 -13.950 24370
204 50 ~12.900 1.200

MAXTIMUM
PRESSURE
LOAD (PSF)

'2.670

-9,750
-11.820

'50250

-6,720
-13.,020
'10.320

'60390

~8.850
*100980

0,000

-4,800

«12.,660

0,000
~17.310
-12.78@
‘120660
2.190
'50610
3.420

'20790

~8,100
-11.070
-124390
=11.640

~3,090
~4+560

-9,870

-64720

-3,060

‘5.6‘0

-6 .630

‘6‘210

~9,750

MINIMUM
PRESSURE
LOAD (PSF)
'Zlo9°°
«17.,820
~19.260
’23.‘30
-4T.610
~39,750
"3‘ .670
=34.560
-32.,100
-20,280

0,000
"5.120
~52.050

0,000
'709350
-57.030
«57.690
“3.260

-25.170

~33,990
-21.930
-29.220
-35.,430
-39,780
-29,700
-34,920
-36,150
'31.320
=35,850
«30.090
-29,700
-264,250
«17.070
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TABLE 10

WIND ENGINFERING STUDYes RENAISSANCE CENTFRs DETROIT

CENTER BUILDING

MINIMUM PEAK PRESSURE LOADS (PSF) BASED ON ALL WIND DIRFCTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THF MIMIMUM
PEAK OCCURRED+BASED ON A REFERENCE PRESSURE OF 30,0 PSF( 50 YR, RECURRENCE)

TAP WIND ME AN RMS MAXTMUM MINTMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURF PRFSSURF

LOADS (PSF) LOADS (PSF) LOANS (PSF) LNANS (PSF)

1 306 ~16,590 2.100 ~12.R810 -88,920
2 306 0,000 0,000 0,000 0.000
3 296 -45,240 4,170 -224470 -58,740
4 210 ~28,470 Se640 -8,100 53 ,R50
S 50 ~38,340 3,750 -22.650 -56,250
6 110 -42.,300 4,500 -264,000 -59,430
7 250 -57.270 10,530 -19,740 -80,760
8 50 -34,920 10,560 -11.010 ~-69,600
9 40 =21,540 6,360 ~64360 -T4,520
10 30 ~18,450 4,920 -5,250 -66,600
11 306 -47,130 6,030 -16,500 -63,930
12 306 “22.,740 84340 ~2.940 -90,090
13 296 ’l7.6lo 5.610 -.060 "88.920
14 286 ~-43,980 5.190 -28,560 -63,300
15 110 -33.810 3.780 -21.420 -49,650
16 106 -26.520 10,020 -5,040 ~79.140
17 50 ~63,270 8,070 -37.350 -B7,.,390
18 40 -51,300 8,670 -16,950 -85,230
16 30 -36,090 8,880 ~24610 -Hh K30
20 30 ‘25.‘10 9»090 ‘2.040 —7“;960
21 306 -47,130 7.950 «194350 -T72.120
22 90 -27.120 T.290 7.890 -58.590
23 100 -30,720 T.770 1,200 ~64,110
25 110 34,470 12,750 ~B.2R0 -T4 ,8R0
26 100 -464530 13,470 -4 4470 -B8,RAN
27 70 -57.330 11,460 -12.750 ~B7.360
28 240 «57.120 6.210 -39,300 -82.470
29 120 ~29.,670 B4.460 -8,370 -65,730
30 290 ~18,690 T.920 1.020 ~82.,950
31 120 ~13,230 6,480 5.310 -64,170
32 306 ~-8,370 3,720 3.150 ~T724.240
33 90 -26,040 6,960 T.9R80 ~56,430
34 286 -62,970 4,680 -44 4,460 -84 ,810
35 90 -27.030 7.290 -1.410 -68,490

36 210 ~39,690 13,050 12.960 -85,440
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TABLE 10 (continued)

WIND ENGINFERING STUDYs RPENAISSANCE CENTERs DETROIT

CENTER BUILDING

MINIMUM PEAK PRESSURE LOADS (PSF) BASED ON ALL WIND DIRECTIONS TFSTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURREDsBASED ON A REFERENCE PRESSURE OF 30.0 PSF({ 50 YR. RECURRENCE)

TAP WIND MEAN RMS MAXTIMUM MTNTMUM
NUMBER DIRECTION PRESSURE PRFSSURE PRFSSURE PQF SSURF

LLOADS (PSF) LOADS (PSF) LOADS (PSF) {.OANS (BSF)
37 70 ~48,870 11.760 -9,090 ~R7 34N
38 230 -48,360 T.620 ~19,560 =77 580
39 170 -30,480 9,540 «300 =6T,170
40 150 ~-38,820 7.890 - BT0 -T75,630
41 286 ~9,810 44,290 15640 ~-AR8,920
‘2 80 "21-180 6:966 70‘590 -'49.25{“
43 80 -24 4,360 54970 11.730 -47,760
44 8“ ‘23.910 50250 “2097“ -45¢330
45 80 -28,320 8,310 3,090 -T4,400
46 220 -4]1,460 13.200 24940 -84,900
47 240 -42,930 8,970 -14,010 -76 310
48 240 -48,480 8,040 2244710 “77T.04n
49 296 -9,630 44,410 1,770 ~-60,TR0
S0 160 -35,310 6,900 -9,960 “h5,430
51 160 -32.,940 5.820 -13,140 -R5, 260
52 350 -8,250 3.120 2e160 -36,330
53 300 -16,050 5.040 ~o 480 ~33,7H0
54 300 ~19,440 5790 «930 -37.410
55 80 ~16,890 5.700 ~e270 “46,590
56 230 -15,060 4,830 4,610 -~56,940
57 230 -22.7T10 9.750 ~fH4R10 -74,970
58 230 -42.180 8,190 ~11.250 ~T4,760
50 320 ”29.820 6.150 ‘120393 ~S4.600
60 320 -28,170 6,360 -9 4240 ~54 840
61 150 -27.180 3,960 ~164140 44 JREN
62 96 2.100 2.040 10,950 -G ,NkN
63 80 ~11.580 44350 6?0 ~29 KRN
64 80 -11.820 3.660 ~-.030 -264,370
65 286 =-17.160 2.280 -13.080 -8R ,920
66 220 -3,750 4,620 64390 -25.380
67 286 42,210 4,170 -?21.R70 -6R 880
68 150 -20,220 3.240 -10,.860 ~33,8110
69 306 -9,000 24400 ~2+8BRD ~-R8,920
70 250 -13,350 4,110 6.570 -40,200
71 286 -27.150 5.070 ~10.860 -45,780

72 240 ~21.510 5,250 ~4,780 «64,970
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TABLE 10 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE

PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP
NUMBER

VO~NPRPWN -

WIND
DIRECTION

180
250

280

0
260
250
280
296
250
220

186

MEAN
PRESSURE
LOAD (PSF)

-23.610
’210“50

-21.210
-18,390
-13.560
'21.‘50
'21;360

«090
-15,270
=17.340

-25.890

-9,510
-27.000

‘17.‘60
~23.400
-25.260
-17.370
~13.770
“230190
-19.020
'12-540
«12.,150
~14.790
-22.860
-25.680
”1‘.700

RMS

PRESSURE
LOAD (PSF)

4,020
4,440

6,660
3.390
6,000
4,050
6.420
5.580
7,200
5.310

T7.530

3.090
3.840

3,720
2970
3.270
3.390
3.300
5.760
3.510
2.430
4,080
5.040
6,060
64240
5.370

MINIMUM

MAX IMUM
PRESSURE

LOAD (PSF)

-7.830
".750

44410
-4.,710
3,690
~4,770
le410
23,010
11.010
'10950

0660

19.350
=-12.900

«630
'140700
~14,640

-7.770
"'2.490
“3.480
'60360
~6,770

-4+900

".360
’2.6‘0
-5.580

4,440

MINIMUM
PRESSURE
LOAD (PSF)

-41.610
"4.310

-49,830
«38,070
-40,080
-44,190
~51.180
-38,520
-41.,400
-46,380

-59.100

-4T74790
-44,850

~36.300
=36.,060
“"0.230
-34,860
-29.760
"5.510
'33.2‘0
'2801‘0
«41,130
°‘o.260
~51.,210
-54,030
'37.680
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TABLE 10 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP
NUMBER

35
36
37
38
39
40
41
42
43
&4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

WIND
DIRECTION

220
20
10

200

286

286

300
290
280

296
300
300
320
100

40

80
230
210

196

190
190
190
190
190
310
300
300
300
290

MEAN
PRESSURE
LOAD (PSF)
-19.770
~31.380
~224260
’21 .660

~3.210
’3.990

~23.460
-13.290
-11.310

A}

~15.180
~13.110
-11.370
‘9.150
~9,420
«15,360
-9,540
-23.850
-21.090

-12,570

"17.6‘0
'189130
-18,390
‘17.730
~14,550
~12,600
-14,850
~18.660
-22.980
~12.420

RMS

PRESSURE
LOAD (PSF)

6,000
4.530
T+950
4,650
7.350
8,400

9.600
9.660
8,190

5.310
4,380
3.720
3.240
2.190
2,010
2.280
9,060
T.650

4.980

4.440
4.,T10
4.830
5.400
4,500
4,830
T7.080
6.660
6,060
5.190

MAX IMUM
PRESSURE
LOAD (PSF)

“~.600
~16.,170
Te4l0
‘5.250
24,660
27.870

14,730
18,270
25,080

2.760
".600
2,310
1,950
‘3.750
‘9.900
“1.7‘0
4,770
=3,990

-e120

2.580
4,230
1.290
1.080
1.350
3.840
T.230
9.390
~2.190
1,440

MINIMUM
PRESSURE
LOAD(PSF)
-51.510
'550860
"7.250
‘51.720
‘52.320
~58.800

'69.‘80
-56.,520
-49,380

“3,410
-40,470
-36,300
-26 .‘60
«30.,000
-37.170
-T1.400
‘58.710

~50,370

-‘2’120
-40,380
-41,340
~41,340
=31.620
-37.“0
~45.,000
~48.660
-45,570
‘35.430
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TABLE 10 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP
NUMBER

69
70
71

WIND
DIRECTION

290
310
310

20

200
210
210
210
310
320
3l0

290
300

300
100
116
220
210
180
216
180

20
190
190
190
190
190
190
190
300

MEAN
PRESSURE
LOAD (PSF)
-15,630
=23,220
‘22.470
~31,890

-22.230
~17.100
-2102‘0
=-28,560
-22.,980
-18,.,180
=16.050

-17.550
-14.580

~11.280
~-8,160
~5.,610
-8,730
-19.020
“240150
-9.,510
-22.230

-16,950
‘17.820
-18.150
~17.880
~16,770
-13.680
~13.920
-15.180
-11.700

RMS

PRESSURE
LOAD (PSF)

6.510
TeT40
6,780
6,150

6.870
T+650
10.140
12.900
9.390
10,110
6.150

4,770
S5.130

4,080
3.120
4,740
10,170
7.620
4.020
5.250
3.420

4.830
4.560
4.800
4,920
5.250
4,410
3.660
4.110
6,450

MAXTMUM
PRESSURE
LOAD (PSF)

1.290
«750
3.180
~6.,780

~1.950
12,570

7.830
31.380
11.430
20,640

9.600

-2,790
«270

3,060
1,440
5.190
24,510
-4 ,680
‘140760
1.410
«11.640

"l |°5°
‘2.640
«570
~s270
-e630
‘0750
"2.670
~3.,750
11.040

MINIMUM
PRESSURE
LOAD (PSF)
-41.520
750.730
~46,710
~58,440

"5‘.780
«50,040
-60,480
-71.,100
«71.190
~60.,840
‘49.710

-45,270
""1 ,‘90

«31.590
«35,280
~35.070
~50,430
«61.560
~4T,760
~53,700
"’36.780

-44,760
“00470
-38,190
“‘106‘0
"‘.‘60
«33,420
=32,.,490
-42,870
-38,610
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TABLE 10 {continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERs DETROIT

OUTER BUILDING

MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP WIND MEAN RMS MAX TMUM MINIMUM
NUMBER DIRECTION PRESSURE PRESSURE PRESSURE PRESSURE
LOAD (PSF) LOAD (PSF) LOAD (PSF) LOAD (PSF)
103 310 -8,430 3.480 8.580 ~24,780
104 80 7.140 24370 15,060 ~45,180
105 310 ~11.070 5.250 3.840 -32.370
106 310 '160470 6.750 3.120 '68.180
107 200 -10,890 2.010 ~5,280 -21.,960
108
109 290 ~18,780 T.590 ~1.320 ~54,690
110
111
}12 40 ”27.*50 6.450 ’15:210 '6‘01‘0
13
114 280 -29.910 8.160 ~12.660 ~Bc.260
115 20 ~19,080 T.650 20,940 ~49,650
116 200 ~17.250 7.380 5,580 ~57.630
117
118 200 -21,120 6,360 ~1.290 -51.270
119 200 ~22.,500 6.330 2.850 ~50,400
120 200 -24,540 6,090 -5,880 -53.790
121 200 -25,.980 6,360 =11.,550 ~60,630
122 310 -24.060 7.830 «090 -59,100
123 300 -19,650 8,670 T.140 ~52.260
124 310 ~16.260 6,120 2.160 -44,730
125
126 310 -15,660 5,250 «480 -40,980
127 300 ~14.280 3,900 -2+460 ~30.570
128 310 -12.360 44950 1.800 -39,.480
129 310 ~11.250 4.230 1.980 -43,020
130 120 ~11.400 4,680 12.420 -30.720
131 110 -9.480 3.870 ~e300 -33,510
132 280 -31.350 10,950 -2.550 -T4,550
133 280 «120 8.940 26,910 ~32.850
134 190 -27.420 6.420 ~-8.880 ~50,130
135 190 -20,790 4,530 ~8,040 -52.410

136 220 -9,450 24490 120 ~45,510
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TABLE 10 (continued)

WIND ENGINEERING STUDY OF THE RENAISSANCE CENTERy DETROIT

OUTER BUILDING

MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND

THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM
PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP
NUMBER

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

WIND
DIRECTION

2o
200

10
300
300
290
290
310
290
280
280

30
50
200
20

200
200
210

320
290
340
340
340
310
320

MEAN
PRESSURE
LOAD (PSF)

-17.520
~19.,590

'12;900

~19,920
-13,170
—12.840
'lo.llo
~11.820
'19.800
~13.,200
-20.790
-23.820

-25.230
'210600
”110070
~-18.810

-19.560
-21.000
-20,760

-18,960
~-20,010
’150960
-14,940
"'16.610
=-12,510
~11,370

RMS

PRESSURE
LOAD (PSF)

4,140
3,510

3.780

4,950
3.960
3.690
4,200
4,980
4,290
5.580
4,560
5.400

7.200
3.930
6,510
5.880

5.790
4,950
4,320

6,630
5,520
4,500
4,080
4.350
4.770
3.990

MAXTMUM
PRESSURE

LOAD(PSF)

«180
-10.,020

=1.500

~6,5T0
5.100
~e600
3.030
3,030
3.900
5.040
-T7.560
~11.130

~-12,090
’10'230
18,660
4,620

~1,560
".750
~6,600

~3.150
-2.070
".570
‘2.910
‘20460
3.120
«030

MINIMUM
PRESSURE
LOAD (PSF)

=36.240
-41.,070

”33.780

~43,380
-30.,330
-30,180
'35.370
"3‘.830
"20210
~394,270
~43,890
-47 4,850

-59,160
~53,550
“00‘70
«43,410

"2.060
”“.670
"‘.250

-49.110
-48.,300
"60980
~48,300
-52.380
~34,860
‘300180
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WIND ENGINEERING STUDY OF THE RENAISSANCE CENTER,

OUTER BUILDING

MINIMUM PEAK LOADS(PSF) BASED ON ALL WIND DIRECTIONS TESTED AND
THE OTHER VALUES ASSOCIATED WITH THE WIND DIRECTION AT WHICH THE MINIMUM

TABLE 10 (continued)

DETROIT

PEAK OCCURREDs BASED ON A REFERENCE PRESSURE OF 30,0 PSF

TAP
NUMBER

171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

WIND
DIRECTION

310
110
110

80
200
180
180
150

10
310
280
280
280

36

50

50
280

280

40
140
140
210
200
160
280
210
280
290

330
280
280
110

MEAN
PRESSURE
LOAD (PSF)
‘110190

~9.930
-10,470

‘6.690
-24,4,810
-22.890
-21.210
~18,510
~17.460
'13.080

-9,150
-19.380
«25.020

‘30960
~32.,910
'24.810
’250530

~+600
-10.710
'80880
-12,870
-21.,240
«23.670
~18,750
~16,920
-11.220
~18.,930
'16.260

-9,090
"13‘110
~13.950

~7+650

RMS

PRESSURE
LOAD (PSF)

3.150
3.900
44440
2.850
54670
3.810
3.540
3.750
3.630
2.190
4,020
4,350
5,880
5.340
8,370
64330
6.030

6.990
6.180
3.450
3.630
5,040
4,590
24400
4,020
4,230
3.270
4,440

3.420
2.190
2.370
3.960

MAXIMUM
PRESSURE
LOAD (PSF)

«180
o480
‘1.950
1.710

-6,720
-13,020
=10,320
'10.230

~9,330

~5.,580
4,560
~4.,800
~12,660
9,840
'17.490
~12,360
~12.660

20,340
11.640
4,320
8,400
-44620
‘120480
‘110640
-30090
«390
~94870
-4,440

'¢33°
'60630
'6.210

3.300

MINIMUM
PRESSURE
LOAD (PSF)
~28,680
~35,580
«33.960
-29;070
-47,610
-39.750
«34,470
=36.,540
~-38,250
-24.150
-30,780
-45,120
-52,050
’27.540
‘71.850
'65.820
~57.690

-28,590
=36.060
-31,080
-40,860
-45,390
-42,210
-29.700
-38.,490
"36; 060
-36,150
-41.,970

~35,100
-29.,700
~26,250
-25,200

L8
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Table 11. Forces and Moments on Outer Office Building

Wind Resultant Resultant
Direction Force (KIPS) Moment (FT-KIPS)
0 1.2 x 10° 3.2 x 10°
10 1.3 x 10° 3.4 x 10°
90 1.4 x 10° 3.4 x 10°
180 1.4 x 10° 3.5 x 10°
270 5.0 x 10° 1.2 x 10°
9 6.3 x 10° 1.5 x 10°
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24' Dia.
(1.20")

&
3.

23.5' Dia.

(1.1757) 12" (O.‘GO")

(Model Dimensions in Parentheses)

Figure 2b. Pressure Tap Locations
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O Indicates Tap Location
® Indicates Tap Halfway Up Side

Figure 2c. Pressure Tap Locations
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Distance Below | Elevation
Tap Level One |Full Scale
® |Indicates Tap Location 14 0O (0") | 645.8'
15 5 (025"') | 640.8'
6 |6 ] 10" (050 | 635.8
15
14
13
12
I
10
9
8
2

Mullion Locations
(Not To Scale)

Figure 2d. Pressure Tap Locations
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T Distance Below | Elevation
P | Level 2 Full Scale

24| o (0") |542.8
25 5 (0.25") | 537.8'
26 | 10' (0.50%) | 532.8

® Indicates Tap Location

26
25

24
23
22

2l

20

19

Mullion Locations
(Not To Scale)

Pressure Tap Locations

Figure 2e.
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Distance Below | Elevation
Tap |~ Level 3 Full Scale
e Indicates Tap Location 341 o (0") | 439.8
35 5 (0.25") | 434.8'
] U ]
36 | 36] 10 (0.50% | 429.8
35
34
33
32
3l
30
29
28
Mullion Locations o7

(Not To Scale)

Figure 2f.

Pressure Tap Locations
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Distance Below | Elevation
Tap | " Level 4 Full Scale

441 o (0") | 33e.8
45 5 (0.25") | 331.8'
46 | 10' (050" | 326.8'

® Indicates Tap Location

46

45

44

43
42

41

40

39

38

Mullion Locations
(Not To Scale) 37

Figure 2g. Pressure Tap Locations
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Distance Below | Elevation
Tap| " evel 5  |Full Scale

54 o (0") | 233.8
55 5 (025') | 228.8'
56| 10' (0.50" | 223.8'

® Indicates Tap Location

56

55

54

53

52
51
50
49
48

Mullion Locations
(Not To Scale) 47

Figure 2h. Pressure Tap Locations
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Distance Below | Elevation
Tap| “level 6 |Full Scale
® Indicates Tap Location 64] o (0") |130.8 |
o Taps 67-72 Are At 65 5 (025" | 125.8
Base Level 66 |66] 10' (050" | 120.8'
65
64
67 63
62
68, ol
690 60
59
70°
58
71° 57
O
72

Mullion Locations
(Not To Scale)

Figure 2i.

Pressure Tap Locations
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Pressure Tap Locations

Figure 2k.



® Indicates Tap Location

2@

Mullion Locations
(Not To Scale)

8e

(1.933)
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(Model Dimensions in Parentheses)

Figure 21. Pressure Tap Locations
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Mullion Locations

(Not To Scale)

Tall Tower

Tap Distance Above | Elevation

Level One Full Scale
15 0' (0.00") | 596.5'
16 5 (0.25") | 591.5'
17 | 10" (0.50") | 586.5'
13 15 (0.75") | 581.5'
14 | 20" (1.00") | 576.5'

® Indicates Tap Location

44 43 42

25 26 27

Figure 2m.

Pressure Tap Locations

201
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83
Mullion Locations 84
(Not To Scale) 85
52 86
53
1
54
55
56 57
58
Tall Tower 59
60
61

T Distance Above | Elevation
=ﬂfp Level Two | Full Scale
54 0" (0.00")| 500.5'
55 5' (o.gg’p 505.5'
56 | 10" (0.50")| 510.5'
57 15" (0.75")| 515.5'
58 | 20" (1.00") | 520.5'

® Indicates Tap Location

80 7S 78

77
76

75
74

73
72

71
70

69
68

67

66
63 64 65

Figure 2n. Pressure Tap Locations
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Mullion Locations

(Not To Scale)

Tall Tower

89

Distance Above Elevation
Tap | | evel Three | Full Scale
89 0" (0.00"| 404.5'
90 | 5' (0.25") | 409.5
91 | 10" (0.50") | 414.5'
87 | 15" (0.75")| 419.5'
88 | 20' (1.00") | 424.5'

Figure 2o.

® Indicates Tap Location

124 123 122

14
Y4
]
107
99 100 IOl
Distance Below Elevation
Tap Level Three Full Scale
109 | 0' (0.00") | 404.5'
110 | 5 (0.25") | 399.5'
i1 10" (0.50") | 394.5'
12 |15 (0.75") | 389.5'
113 |20" (1.00") | 384.5'
114 [25° (1.25") | 379.5

Pressure Tap Locations

vo1



® Indicates Tap Location

166 165 164
167 163
168 162
169 161
Mullion Locations 170 160
(Not To Scale) 171 159
172 158
133 132 157 156
155
i
134 154
135
136 137 151 153
138 150
Tall Tower 139 149
140 148
141 147
142 146
143 144 145
T Distance Above | Elevation T Distance Above | Elevation
ap Level Four Full Scale ap Level Five Full Scale
= = : ‘T“~=—-_Tml==
134 | 0O (0.00") | 308.5 152 | ©0' (0.00")| 308.5
135 5 (0.25") | 313.5' 153 5 (0.25")| 313.5'
136 { 10" (0.50") | 318.5' 154 10' (0.50")| 318.5'
132 ] 15" (0.75") | 323.5' 155 15' (0.7512 323.5'
133 | 20' (1.00") | 328.5' 156 | 20" (1.00")| 328.5'
157 25 (1.25")] 333.5'

Figure 2p. Pressure Tap Locations

SOT



@ Indicates Tap Location

901

197 196195
198 194
199 193
200 192
Mullion Locations 20] 191
(NOT To Scole) 202 190
173 203 189 186
174
188
204 185
i
175 184
|76
177 182" g3
178 181
Tall Tower
179 180
T o1 irrera
T Distance Above | Elevation T Distance Above | Elevation
9P | Level Five | Full Scale 9 | Level Five Full Scale
175 | 01(0.00") [ 212.5° 182 | 0'(000") [ 212.5'
176 5(0.25") | 217.5 183 | 5 (025") | 217.5"
177 ] 10'(0.50") | 222.5' 1841 10'(050" | 222.5'
173 ] 15(0.75") | 227.5' 185 | 15'(0.75") | 227.5'
174 207(1.00") | 232.5' 186 | 20'(1.00") | 232.5'
187 | 25'(1.25") | 237.5

Figure 2q. Pressure Tap Locations
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Figure 3. Completed Model Installed in the Wind Tunnel
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Pressure Switch Installed in the Model

Figure 4.



052

“Cpmean 050

048

ol8

Qle

Prms

o149

Time Selected
for
Data Reduction

Figure 5

8 12 6
Integrating Time, sec.

Data Sampling Time Verification

601



110

1

& LOCATIN OF MEAN VELOCITY AND TURBULENCE INTENSITY MEASURENENTS

Figure 6. Plaza Velocity Measurement Locations
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1.0 A
L o 72" Upstream (1440'), 8 = 44" (880")
i Uo =61.5 fps
" A 34" Upstream ( 680'), & =48"( 960") °
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Figure 8a. Mean Velocity Profile Approaching the Model
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Figure 10. Mean Velocity and Turbulence Intensity at Podium Site 2



Figure 11. Mean Velocity and Turbulence Intensity at Podium Site 3




Figure 12, Mean Velocity and Turbulence Intensity at Podium Site 4



118

Podium Location 5

"‘?*o

""v.\.'w

» 4'
“:
]
@
0
(J [ ]
L ‘ ’
® ' g
A
\Y
\ !

Figure 13, Mean Velocity and Turbulence Intensity at Podium Site §




Figure 14. Mean Velocity and Turbulence Intensity at Podium Site 6




Figure 15. Mean Velocity and Turbulence Intensity at Podium Site 7



Figure 16. Mean Velocity and Turbulence Intensity at Podium Site 8
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APPENDIX A

PRESSURE DATA

Notes--
1. Pressure coefficients are defined in section 4.3

Pressure tap designation is explained in Figure 2



WIND ENGINEFRING STUDY OF THF RENAISSANCFE CFNTFR
UNIFORM UPSTREAM ROUGHNFSS
CENTER HUILDING
WIND DIRECTION 0

PRESSURE ME AN RMS MAXIMUM MINIMUM PRESSURF M AN RMS MAX I MUM MTRMTMLM
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURF PRFSSURF PRESSURF PRFSSHRFE
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICTENT COFFFICIENT COFFFICIFNT COFFFICTIENT

1 ~+478 «035 -+354 -o654 37 «523 «116 «929 + 159

2 -0,000 -0,000 ~0,000 -0,000 3R - 49N #1111 ~.122 - 967

3 -1.514 «124 -.987 «1,957 39 -1,08? o252 -,297 -1.,798

4 -.650 «079 -e251 -s342 40 -~ 452 163 =051 -1.310

S - 761 +106 -+360 ~14157 41 -e354 o142 NS -1,378

6 ~s361 +060 ~s166 -.599 42 -o 29R <105 +307 -.922

7 101 «106 +453 -.292 43 - 257 «091 122 -+R33

8 -e923 «175 ~.515 ~1,460 44 -o2h9 091 s174 -, 732

9 - B49 247 -e348 ~1.607 &5 -,320 «145 o144 =1 ,20%
10 ~.510 «133 -.088 ~1.216 46 - o349 «153 «211 ~1a262
11 ~a4T3 «109 - 164 ~+990 47 46?7 « 120 «922 051
12 -e432 «088 -e161 -4R91] 4R E-13! +098 - 24R - 057
13 -e425 «040 -e320 ~o564 49 -1.098 <182 -«396 ~1e743
14 - 428 +077 -e225 ~e 709 80 -eb22 . 136 ~o116 -1,187
15 -, 445 +083 =211 - 956 51 ~.301 .103 .023 ~1.017
16 ~-0,000 -0,000 ~-0.,000 ~04000 52 ~.278 +0R3 «017 - TT4
17 «290 « 096 «596 -+135 53 ~s235 <066 +18R -7
18 -~s919 «169 ~e 446 ~1.,423 54 -.253 « 069 .027 -4R0G
19 =1.034 +280 -.314 -1.794 5% ~e281 094 L071 -.947
20 -e590 «200 -+091 -1.437 56 - 2G5 108 154 - R4%
21 -.488 o146 -.,089 -1.110 57 260 122 .719 -e138
22 o419 «082 -e198 -.905 5R -o4H1 «093 -.1R5 - AR4
23 -s406 +084 -.198 -.881 “% -.973 .153 -.565 -1 566
24 -o 405 +086 -e125 ~-+976 60 .o 404 o108 - 157 - RAE
25 -e453 +133 ~e170 ~1,817 A1 - 270 0584 - 0AR - HRR
26 -e4T9 2150 -+109 -1,866 LY -0,000 =0,000 ~-0.,000 ~0,000
27 +529 «114 <874 «149 453 -a231 . 083 ~. 045 -a?3
28 ~,628 <110 -y 249 ~1.,188 0G -~ 247 +050 -.013 -e430
29 -1.229 o246 -o224 ~14944 65 -. 250 LOR1 «010 - 779
30 o415 «153 -.028 ~1.180 66 ~,010 L0R0 176 -3
31 ~. 406 «122 -e 016 -1.062 a7 ~0.,000 -0,000 ~0.,000 ~0.000
32 ~+358 «096 o174 -+ 8R5 AR -+ 386 2091 « 025 -oT14
33 ~.321 091 120 ~s 718 69 -0,000 =0,000 -0,000 =0,000
34 -+331 «092 +185 ~o841 70 #2030 085 «307 ~s304
35 -oh 04 « 147 +130 -1.228 71 =-0,000 ~0,000 ~-N,0N0 -0.000

36 ~e413 «143 161 ~1e191 72 o161 107 «573 “«1R0

€21



PRESSURE
TApP
NUMBER

OONPNSWN-

10
11

13
14
15
16

18
19
20
21
22
23
24
25

27
28
29
30
31
32
33
34

36

MEAN
PRESSURE
COEFFICIENT
~.506
-0,000
«1.505
~-e657
~e980
-.437
-e303
=1.066
- 796
'0579
~s519
- 470
~e461
e 463
-ob87
~.513
«089
-e952
«1,073
-+703
-+586
- 491
=466
- 467
~e549
-,563
«335
"‘77
~1.362
-, 654
-, 421
~.611
~e369
=-+386
-o k24
- h48

RMS

PRESSURE
COEFFICIENT

+035
-0.000
o116
«098
«131
« 064
o113
247
+251
«161
«104
+080
«077
«077
+088
«104
+181
«164
+280
0243
2174
«102
«101
«101
«183
«.183
« 248
150
o224
+233
+098
»093
079
+082
«128
152

WING ENGINEERING STUDY OF THE RENAISSANCE CFMNTFR

MAX TMUM

PRESSURE
COEFFICIENT

-+392
‘00000
-e912
-e295
-+489
-e247
078
-+5264
-s219
-e 049
~-e223
o272
- 265
~e268
- 258
~e241
«688
-e354
-+358
-+055
-+111
-o247
~e151
~.Ill
'0172
~+103
1.084
«165
~+651
-e176
~e113
-¢133
-o041
- 0647
<016
016

UNIFORM UPSTREAM ROUGHNESS
CENTER BUILDING
WIND DIRECTION 10

MINIMUM PRFSSURE
PRESSURE Tap
COEFFICIENT NUMRER
~o627 37
-0.000 38
'10822 39
-1,011 40
-1.454 41
~.708 42
~+723 43
~1.751 44
~1.795 45
-1.564 46
-e942 &7
e 794 48
- 761 49
-+ 733 50
~a926 51
~1l.062 52
~sTT1 53
-1.510 54
-1.984 55
~1.903 56
=~1.511 57
~e508 58
~1.235 59
~14136 60
~1.860 61
-1.802 62
-+523 63
-1.097 64
~2.080 65
-1.,829 66
~+9B6 67
'0908 68
-eB49 69
~.871 70
~14158 71
~1.248 72

MEAN

PRESSURF
COEFFICIFNT

331
~e407
~1.217
-.520
~e34P
-+330
~-.283
~-e298
~+350
~-e373
« 368
-.502
~141K9
~e479
-+313
-+305
-.260
~o2T8
~¢301
~e316
«241
-e529
~1,018
- 428
-4 2RR
-0,000
- P44
- 257
-e260
-e016
-0,000
~e351
—0.000
«069
~0.000
«126

RMS

PRESSURE
COEFFICIENT

«258
154
«225
.178
+098
«093
080
«076
124
«135
«206A
161
«200
«158
«N73
<080
+068
« 067
«093
+103
«153
<103
166
o111
«057
-0.000
052
«049
«071
+053
~0,000
+«086
-0,000
«091
‘00000
-138

MAXIMUM

PRESSURE
COEFFICIENT

1,021
«290
~e622
- 097
«o079
008
«252
038
«069
«173
«926
+708
-o%36
~e152
~.021
«007
031
«013
+065
123
o764
-0066
-~o577
~o147
~+062
«0.000
+041
~+007
078
«165
-0,000
«007
-0,000
«437
-0,000
«627

MINIMUM
PRESSURE
COEFFICTENT
-.692
~.932
=-1.888
~1,.358
~1.001
~e904
- 602
~+639
=+9R3
~1.060
- T28
-a,364
~]1.,820
-1.222
-.880
-+656
~.626
-.582
- 771
-, 753
~+306
-+929
~1.726
- 356
~+523
'0.000
‘.“6
~-.48%
- T42
-+368
-0,000
-.689
«0,000
-o243
-0.000
-e375

[ £A}



WIND ENGINEFRING STUDY OF THE QENAISSANCF CFNTFR
UNIFORM UPSTREAM ROUGHNFSS
CENTER RUILNING
WIND DIRECTION 20

PRESSURE MEAN RMS MAX TMUM MINTIMUM PRFSSURE ME AN RMS MAX TMUM MINTMUM
TaP PRESSURE PRESSURE PRESSUKE PRESSURE Tap PRESSURF PRFSSURF PRFESSURF PRFSSURE
NUMRER COEFFICIENT COEFFICIENT COFFFICIENT COEFFICIENT  NUMRER COEFFICTIFNT COEFFICIFNT COFFFICIFENT COFFFTCIENT

1 -.530 +033 ~a419 -~ 724 37 -e13R o219 « 631 =~ ROK

2 -0,000 ~0,000 ~0,000 ~0,000 38 -e4l15 o249 «510 -1.561

3 ~-1,505 o112 -1,016 -1.883 39 -.R99 « 185 -+310 -1.533

4 -, 764 «131 ~e282 -1,272 40 -.459 .128 -.094 ~1.127

5 -1,195% +139 -.601 ~1.629 4] ~e377 «0B4 -4 087 -.T46

6 -.534 .093 -e255 ~e994 42 -.325 <074 -. 028 -.722

7 -~ 774 o140 -,309 -1.,325 43 ~.271 +066 - 027 -.554

8 -1,235 «337 =594 ~2e141 44 -.284 +061 - 046 =.554

9 -.838 « 267 -~ 177 -1.929 45 -.301 2112 137 ~1.335
10 ~a616 «191 ~e137 -1.648 46 ~.323 «126 « 054 ~1.129
ll “‘0519 0094 ’.228 - R69 47 ’.003 0209 ‘668 "0815
12 - 470 « 065 -e298 -e 122 48 -e333 o177 575 -1.000
13 -,450 « 059 -. 289 -.687 49 -,976 «179 -.439 «1.584
14 —eb447 « 060 -e273 ~a682 50 - 482 124 -s132 -1.,001
15 -e469 +064 -.279 -e695 51 -e347 L0758 -4 095 -+ 728
16 -~.489 « 074 -e269 - 798 52 -e341 »07R ~-s031 - T45
17 ~-,616 «253 o426 -1.738 53 =276 «060 « 030 - 480
18 ~-1,188 246 -e272 -2e245 S4 -e292 . 058 -.004 -.533
19 -1.204 255 -e329 -24065 55 -o307 .085% «110 -1,035%
20 "'.763 .262 -+ 048 '2.196 56 “‘.328 0101 0.000 '0773
21 ~-.602 185 - 064 =1.501 |7 «215 +169 » 798 ~-+308
22 -.490 090 -+269 - 869 58 - 427 <134 .128 ~.850
23 o463 +084 -+189 -.931 59 -1,013 146k -e507 =1.456
24 -e469 +085 -+ 184 -e961 60 =473 115 -.218 -o9R0
25 ~-e490 .118 -s221 -14335 61 -.312 « 057 -+107 -+625
26 ~e515 +137 -.120 =-1,367 62 -0,000 -0,000 -0,000 -0,000
27 412 251 516 -14325 63 -e273 046 -+056 -~ 461
28 - 770 252 +258 -1.541 64 -.284 «045 -+105 - 464
29 -.864 «233 -e266 =-1,799 65 -.282 064 -.033 -.62]
30 -o4T7 152 -.031 -1,702 66 -.029 050 111 -.272
31 ~e424 <091 - 087 -+.R96 &7 -0,000 ~0,000 -0,000 -0,000
32 -.376 077 -.070 -.899 68 ~e354 +08R «4023 -.682
33 -.316 «071 +031 -e721 69 ~0,000 -0,000 -0.000 =0.,000
34 ~-.325 « 069 «040 -~ 729 70 .012 « 095 463 -.373
35 ~e338 +099 £ 077 ~a846 71 -0,000 ~0.,000 ~-0.000 =-0.000

36 -.361 <114 -«010 ~+8R6 14 +1058 o171 o771 - 4R7

szt



WINN ENGINEFRING STUDY OF THE REMAISSANCE CFNTFR
UNIFNRM UPSTREAM ROUGHNFESS
CENTER RUJILDING
WIND DIRECTION 30

PRESSURE MEAN RMS MA X IMUM MINIMUM PRFSSURE MFAM RMS MAXTMUM MTNTMLM
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURF PRESSURF PRFSSUBF PRFSSIRF
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMBRER COEFFICTFNT COFFFICIFNT COFFFICTFNT COFFFICIFNT
1 -.534 «034 ~e431 -.653 37 ~.437 «789 JRHT -1,491
2 -0,000 -0.,000 ~0,000 «0.000 38 -+59R 265 «312 =1e364
3 -1,510 119 ~1.079 -1,909 39 -.RQ7 + 18R -,210 -1,494
4 - 771 +131 -e269 -14257 40 -.515 L1725 -a 145 -14145
S -1.184 o141 -+590 =1.,608 41 - 435 +NAN -e100 - R67
6 -s527 «093 -e279 ~e967 42 =s3A2 oNTA -a (1RA - HRO
7 -C773 .136 ".326 "1.?.‘7 43 -.?Qﬁ 106“ "ool.’ - QR D
8 -1,238 327 -4575 -2.274 44 -¢311 + 068 ~e061 -,547
9 -e771 223 ~0205 -1.706 45 ~e314 T ~-.010 -«R91
10 -a615 164 ~e175 24220 46 -.329 «100 «030 -, 90N
11 -+545 +082 -.282 -.825 47 - 252 160 «37R -1.002
12 ~.512 «061 -.318 -«733 48 -s3R1 2642 «570 ~1.2?7?
13 -.500 + 059 -e274 - T73 49 -, TT6 «153 -.?239 -1.293
14 -.493 + 060 -,272 - Thé 50 -o567 147 -.1585 ~1.269
15 -e521 « 064 -.287 - 763 s1 -+3R9 074 -el40 - 747
16 -,533 + 068 - 278 ~.808 ]2 ~e361 +0h9 ~s114 -,714
17 ~1.222 « 269 -4 083 ~2.090 &3 ~.300 2050 -«061 =510
18 =1.551 294 ~-¢550 2,662 54 -,309 <050 -.113 -879
19 -1.203 «296 -, 087 -2.,221 S5 -.317% <067 -s016A - T16
20 -+847 «303 -, 068 -2.632 56 ~e323 <090 ~s031 - H3R
21 -s644 »183 - 040 -1,558 S7 .030 o176 2721 ~.5A?
22 -e521 »091 -e261 ~-.905 58 -e276 $176 + 381 -.85]
23 ~e500 +089 -.239 -.B71 59 ~,R9R « 134 -e342 -1,415
24 -,504 +089 -e234 - 854 A0 -.524 «126 -,230 -,991
25 -.526 126 -.205 -1.317 Al -e340 +0A0 -.135% - 3R4
26 -+531 131 -+ 066 -1.220 62 -0,000 -0,000 -0.000 ~0,000
27 «1.067 «228 -+ 033 -1,816 63 -.297 o042 -.11R - 450
28 «“1,175 +189 -e249 =1.935% k4 -.305 Nl -a117 -.515
29 -s 792 «196 ~e221 ~1.644 65 -+304 .49 -e0G98 -ohRY
30 - 494 «138 -+031 ~1.267 66 - 037 JU4? 2121 -.?55
31 -.495 .108 -, 081 -e945 67 -0,000 -0,000 -0,000 -0.000
32 - 408 083 -e061 ~a751 68 ~e341 «068 o D46 ~.587
33 -+350 «076 ~-s003 -s700 )] -0.,000 -0,000 -0e0N0 -N.000
34 -.354 «073 -.100 -+633 70 -o180 «103 212 ~eb20
35 -.377 «109 051 -1.,22% 71 ~0,000 =0.,000 ~0.000 -0, 0006

36 -e400 .118 « 034 ~1.085 72 -.133 171 543 -oRR4

9zt



WIND ENGINEERING STUDY OF THF REMATSSANCE CFMTFR
UNIFNRM UPSTRFAM ROUGHNFESS
CENTER RUTLNDING
WIND DIRECTION 40

PRESSURE ME AN RMS MaXIMUM MINTMUM PRFSSURE MF AN RMS MAX TMUM MTMTMUIM
TaP PRFSSURE PRESSURE PRESSURE PRFSSURE TapP PRF SSURF PRESSURF PRFSSURE PRFSSURE
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIFNT COFFFICIFNT COFFFICIFNT COFFFICTENT
1 - 559 «051 409 -e922 37 -obh51 «378 «hRT -2.087
2 «-0,000 -0,000 -0,000 -0,000 3R ~.h13 256k « 396 -] J4Th
3 -1.238 « 117 -e679 ~1.56% 39 - 658 elép -.134 -1 4,257
4 ~-1,198 «139 ~e450 ~-1.538 40 ~.505 042 ~.206 -, RO
S -1.,338 +133 =592 =14743 41 -~y 406 054 -.219 ELLL
6 -+509 <101 -e266 -1.275 42 ~e377 oN4? -.213 -.555
7 -1,649 «213 o743 -2.209 43 -o356 04?7 - 146 -,513
8 ~1.348 329 -s416 ~2.112 44 -e362 - 039 -+185 ~a517
9 -, T18 212 -.212 -2e 484 45 -4357 o047 -e176h -aH65
10 -e563 «114 -2281 -2.214 46 ~-e 360 JDAN ~a156 - h0A
11 -.542 «068 -e347 -.817 47 “a449 .169 o257 -1.,14R
12 -e516 +053 -+369 -~ 750 48 ~-a6719 «178 W116 -e945
13 -.510 <048 ~.355 -719 49 -e527 +096 -.241 ~140R5
14 -.502 . 049 ~+339 -+730 50 -2432 +076 -.149 -1.000
15 ~.523 «052 -e361 -eT46 51 -o377 046k -, PPh - 851
16 -4537 «057 -e344 -.807 a2 - 4358 « 03K ~e21l4 -e490
17 -1.,R59 o261 -e582 -2.633 53 -e347 « 035 ~-+195 -a497
18 «1,710 «289 -+565 ~2.841 Sa ~-o33F . 034 - 1/5 - 4R
19 -s910 «209 -¢338 -1,910 55 -e340 «N3R -e210 - 00
20 -.828 «229 -.256 -2.032 56 -4 350 o040 -.162 -, 706
21 ~-.708 .158 -.158 -1.658 57 - ¢ 398 . 154 W0AT “1.102
22 ~554 +079 -+298 -4+998 SR -l « 130 «375% - BRR
23 -«519 « 069 ~-s263 -.878 59 - &4R3 +OR7 -.169 - RBA
24 -.524 .068 =294 -~ 4,898 60 -o413 s0h4 -e241 -, 795
25 ~.523 097 ~.178 -1.531 61 -+ 359 o041 -e207 -.790
26 -o524 «100 -+169 ~14172 62 ~0,000 ~0,000 ~0.000 -0,000
27 -1.4T0 « 269 -.072 -24392 63 -e331 031 ~e234 -.t4?
28 -1.,300 «252 -.129 -2.172 Y3 -¢313% . 031 =.201 - 4n7
29 -,831 o177 -e253 -1.534 65 ~433% «N31 -e227 -ebH?
30 -,588 «158 -elll «1.317 &h -e 0564 N2k o077 -+196
31 -0496 « 096 -.190 - 947 AT -0.000 -0,000 -0.000 =-0,000
32 bbb «063 -.168 -, 703 68 -.325 +099 «169 -e739
33 ~e403 « 055 =207 -e592 69 ~-0,000 ~-0.000 -0.000 ~0.,000
34 ~o401 +054 -.203 -+585 70 -.327 . 134 178 -aTH1
35 -e402 + 062 -.129 -. 758 71 -0,000 ~0,000 -0,000 -0 NON

36 ~e413 «073 -+139 -o861 72 ~e362 o126 +0k0 - 793

L1



WIND ENGINEERING STUDY OF THE RENAISSANCF CFNTER
UNIFORM UPSTREAM ROUGHMESS
CENTER RUTILDING
WIND DIRECTION 50

PRESSURE MEAN RMS MAXTMUM MINIMUM PRESSURE MF AN RMS MAX IMUM MTNT MM
TaP PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURFE PRFSSURF PRESSURF PRFSSURFE
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRFER COEFFICIFNT COFFFICIENT COFFFICIENT COFFFICIFNT
1 602 «0N79 -+393 -.982 37 ~1.172 « 398 w228 -2.537
2 -0,000 -0.,000 ~0,000 ~0.000 38 -+830 «303 « 185 “1770
3 -1,024 «114 -s597 ~1+4334 39 -+ 56A «179 026 -] Pbn
4 -1.269 .121 ~e583 -1.606 40 ~obtehh «103 -.129 -1.13%
5 -1,278 «125 - 155 ~1.875 41 ~e437 » 068 ~e222 -.203
6 - 496 +070 ~o277 -e945 42 -e413 +056 -.239 -, 710
7 -1.866 +309 -e637 ~2.602 43 -a400 +053 ~e233 -eh1?
8 ~1.164 «352 ~+367 -2+320 44 ~-s40R 052 ~e 249 -+ 596
9 - T34 +183 -. 245 -1.989 45 ~e415 +060 -e2725 - 647
10 -+583 +089 -e296 ~1.038 46 -ohlb «0hR -~ 162 ~.B49
11 -+565 + 064 -«387 -e991 41 -« 957 257 + 036 ~1.R38
12 - 542 « 052 ~-e393 ~1.017 48 - h94 o171 -.211 -1.233
13 -.529 «048 =347 ~e723 49 -.504 «119 -e156 ~1.395
14 ~-.520 «050 =329 - 125 50 —e4l? NTT -s192 -.919
15 ~+538 « 052 o344 =+ 750 s1 -394 Y P43 - H5K
16 -e550 «»055 -«351 ~sT748 52 -+391 048 $ 192 ~h27
17 -2.109 + 269 -] .245 ~2.913 53 -4 389 <048 -, 270 -e5H53
18 -1,220 «367 -e366 -2.596 54 -+377 D44 - 259 -o 5682
19 ~,808 +183 -+253 =1.597 55 ~e393 «050 -e250 ~+BRH
20 -e 792 +170 -e321 ~1.669 56 ~a401 « 154 “e230 -shl6
21 -+656 +132 -.270 -1,296 87 ~.869 « 218 ~e192 ~] KRR
22 o549 <070 o246 -e954 "R ~.590 +140 ~sl62 ~1.166
23 -, 528 « 065 -s316 ~-e947 59 - 457 «099 -e 154 -+ 394
24 -.526 « 067 -e304 -e 962 A0 -4 396 «0AD -.201 -~ T70A
25 -+521 +079 -e250 -s912 [ 3} -.377 « 042 -.212 -sR57
26 -.514 . 086 -e243 ~e871 62 «0,000 -0,000 ~04000 “0,000
27 ~]1.850 «263 -.778 -2.650 63 ~¢356 .039 ~e117 ~«S1R
28 -1.,242 «314 -, 280 -2.320 64 ~-+355 038 -.230 -a50F
29 - 750 +197 -.112 ~1.568 65 ~e361 2 044 ~s1TR ~e607
30 -.579 235 +105 -1.737 66 ~e071 «031 «034 -e?3F
31 ~e509 «108 -,083 -1.085 67 0,000 ~0,000 -0,000 -, 000
32 -~ 486 «070 - 277 =740 »8 ~-s237 « 175 «321 ~-e610
33 ~+453 <064 -e208 -.654 A9 ~0,000 ~0.000 -0,000 -0,000
34 -, 439 + 066 -el4] ~o642 70 -o357 + 158 .202 -oB75
35 - 448 « 066 -.215 -e696 71 ~-0,000 -0,000 -0,000 ~N,000

36 ~.452 072 ~«158 ~.815 72 ~e643 133 ~+ 189 ~1,156

821



WIND ENGINEFRING STUDY OF THFE RENAISSANCE CFMTFR
UNIFORM UPSTREAM ROUGHNESS
CENTER HUILDING
WIND DIRECTION 60

PRESSURE MF AN RMS MAXTMUM MINIMUM PRESSURF ME AN RMS MAXTMUM MTNTMUM
Tap PRESSURE PRESSURE PRESSURF PRESSURE Tap PRFSSURF PRESSURF PRFSSUPRE PRFSSURF
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRFR COEFFTICTFNT COFFFICIFNT COEFFICTENT COFFFTCIFNT
1 =654 «100 -.4l4 -1.,002 a7 =1,456 o441 o 0h4 =2.903
2 -0,000 -0.,000 -0,000 -0,000 38 =.948 « 356 .278 =2.556
3 -.823 +094 -.48]1 -1.,208 39 -eh17 227 -.037 -1.578
4 -1,182 «129 -s64R -1,608 40 -s4H? «137 -el45 =1.225%
S ~l.142 .138 -e763 =1.747 41 - 462 «0R7 =169 -e910
6 =506 «062 -e292 ~.817 42 -eb441 « 066 -.230 = TTR
7 ~1.682 «308 -e024 ~2.625 43 ~+433 « 065 -.198 ~eh71
8 -.901 »199 -+369 -1.673 44 ~e431 . 064 -«0H9 ~hRS
9 =669 129 -¢337 -1.419 45 - b4l «075 -el43 - R4?
10 -.588 «075 -e318 -1.218 46 ~e439 «083 ~.116 ~e9A1
11 ~+566 « 057 =371 -.870 47 -1.234 «304 -.133 =2.458
12 =557 «052 -.408 -.812 48 -.712 «207 ~.014 =1.709A
13 =e546 «049 -394 ~.788 49 -.521 .162 ~.054 =1.335
14 -.534 «050 ~¢356 ~e794 50 ~e424 106 -.149 =1.557
15 =.552 «051 -+391 -.836 S1 ~e413 063 =163 ~.TR4
16 =569 +057 =396 =-.856 52 ~J4l6 061 ~.235 -ehb1
17 =1.944 318 -e445 -2.730 53 -.403 . 059 ~e231 -.h1R
18 =.840 192 -.262 ~1,983 S4 -.387 «060 -.221 ~.f?1
19 -.767 «154 -.322 ~1.,551 55 -e4l1? « 069 =-.237 - TRR
20 ~.752 146 -+333 -1.586 56 -e420 .077 -.197 =774
21 ~e643 «106 -¢357 =-1,252 57 -.716 o249 ~.1R4 =1.738
22 -+569 073 -+339 -1,099 58 -.532 156 ~el45 =1.360
23 =+555 «070 -+308 -1,058 59 -.501 1158 ~.109 =1.263
24 =.556 «071 -e322 -1.019 L -.420 o064 =.13F -e773
25 ~e557 087 -.238 =1.022 Al ~+389 « 061 ~e227 ~-ef11
26 ~+553 095 ~.206 -1.082 62 -0,000 =0.000 -0.000 ~0.000
27 -2.067 311 -«193 =-2,903 63 -e357 « 056 =200 -.607
28 ~1.258 338 -e245 -2.525 64 -e357 « 055 -.190 -.594
29 -.810 206 -.189 -1.711 65 -«367 + 062 -.196 ~.69A
30 =703 «259 «001 -1,810 66 -.073 o042 045 -oPRA
31 ~+.585% 137 -.189 -14,347 67 -0,000 -0,000 ~0.000 =-0.000
32 ~+510 «090 -.184 ~l.102 68 -.100 .125% «327 -eb04
33 - 477 «071 -.170 -+751 69 ~0.,000 -0,000 -0,000 =000
34 - 462 «073 -.180 - T44 70 -e507 »187 o074 =1.082
35 -e470 076 ~+180 -e 757 71 ~0,000 -0.000 =0.,000 ~0.000

36 =473 .081 -+180 -,831 72 -e502 125 -el67 -.99?7

621



WIND ENGINEFRING STUDY OF THE RENAISSANCE CFNMTFR
UNIFORM UPSTREAM ROUGHNESS
CENTER RUILDING
WIND DIRECTION 70

PRESSURE MF AN RMS MAXTMUM MINIMUM PRESSURE MF AN AMS MAX Juls MINTMUM
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRFSSURF PRESSURE PRFSSURF PHF SSURF
NUMRER COEFFICIENT COEFFICIENT COFFFICIENT COEFFICIENT NUMRFR COEFFICTFNT COFFFICIENT COEFFICIFNT COFFFICIFNT
1 - 759 101 -.425 -1.061 37 ~14629 397 -+303 =2.912
2 -0.000 -0.,000 -0.000 -0,000 38 -+867 «355 oN4é =2.530
3 ~.T49 «090 -e410 ~1.062 39 -« 598 «239 «N1ig LT
4 -1.087 .128 -+693 -1.571 40 -s50R .163 -.051 =1 .5A0
5 -1.036 120 ~e663 =1.536 41 -e517 118 ~o0F5 =1.45?
6 ~e557 «065 -¢354 ~e 791 42 -«531 +11R o046 =1.40R
7 -1,389 «346 -.280 =2.235 43 -«510 o104 ~.209 -1,062
8 - 740 «156 ~e331 =1.615 44 -+503 <100 ~e22h - 957
9 ~.601 100 -e 246 ~14369 45 -«533 .132 ~e17R -1,479
10 ~«551 «059 -+338 -.875% 46 ~-e525 «137 - 007 ~1.594
11 -+561 « 049 -+.380 -.789 a7 ~e92R «374 ~e220 -?.136%
12 ~.568 «049 -e377 =776 48 -e529 o156 ~e152 ~1.347
13 -.564 « 047 -e347 - 772 49 -.49] 144 ~-s102 =1.6h560
14 ~e549 <049 -e320 -.778 50 -e411 «096 +050 =-.991
15 ~.568 «051 ~«310 -.897 51 - 667 «112 + 036 -eQ44
16 -.596 «057 -+346 =-.920 52 -+521 «123 -e191 =1.172
17 ~1.570 «408 ~e341 -2.806 53 ~e8463 096 ~-.2?0 =1,0R%
18 ~.719 161 ~e 265 -1.519 54 ~e443 N97 ~.104 -a917
19 ~e7T13 0147 ~e348 ~14496 55 ~e481 o124 ~.1R8R ~1l.6496
20 ~.681 125 -e327 ~1.324 56 -e 486 <134 ~.118 =1,43%
21 -e631 +086 -¢360 -1.192 57 -«59R «219 ~.212 =1,7RR
22 ~e593 080 ~+378 ~1.368 58 -e 497 145 -+12725 -1.219
23 ~.587 <072 -+368 -1.131 59 - 496 «115 -.112 ~1.274
24 ~.587 «072 -+390 ~1.055 60 —eblb <075 ~e166 -+ 799
25 ~+587 +086 -e344 -1.,072 61 -+3R7 «N79 -.0R8 - T45%
26 -~+596 «100 ~e256 -1.135% 62 ~0,000 -0,000 -0,000 =0.000
27 -1.911 382 ~.425 -2.912 63 -+376 « 095 -.124 = RAR
28 -.935 e 344 -+250 ~2.419 64 ~e371 +090 - 0490 —-e 745
29 -, 760 225 -.215 =-1.943 65 ~e422 o114 ~e155 -.971
30 -,708 224 «013 -1.822 66 -.101 074 «0R82 -s42R
31 ~.632 130 «270 ~1.401 67 -0.000 -0.000 -0.000 -0,000
32 ~+595 <114 -e225 ~1.345 68 -.081 «121 <384 - 482
33 -.549 .092 -.208 -1,138 69 ~0.000 -0,000 -0,000 -n,0ne
34 -.529 «094 -.192 ~1,135 70 -.615 188 -.016 ~1.163
35 -.538 «100 -.230 -1.119 71 ~0.,000 -0.000 -0.000 ~0,000

36 ~e537 «102 -.168 ~1.096 72 ~o4R4 «11R -.185 =1.079

0sT



WIND ENGINEERING STUDY OF THE RENAISSANCF CFNTFR
UNIFORM UPSTREAM ROUGHNFSS
CENTER RUILDING
WIND DIRECTION 80

PRESSURE MF AN RMS MAXTMUM MINIMUM PRFSSURF MF AN RMS MAXTMIM MTNT MM
Tap PRESSURE PRESSURE PRESSURE PRFSSURE TapP PRFSSURF PRFSSURF PRESSLIRF PRESSURF
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICTFNT COFFFICTFNT COFFFICIENT COFFFICIFNT
1 -.T748 « 097 ~e425 ~1.,184 37 -. 786 «307 -.122 -2.383
2 -0,000 =-0,000 «0,000 ~0.000 38 -e4T1 .156 -.063 ~1,218
3 -.7T12 +100 «.302 ~1.039 39 -e450 «107 ~.061 ~1.096A
4 ~1,050 118 -.628 -1,472 40 -ab76 +075 -. 187 -,HR3
S -,989 «113 -.658 -14491 41 ~e573 W101 -.073 =14033
6 -.582 «078 ~-e343 -1,013 42 - 706 «232 «253 -1 ,h4h
7 -a907 +259 -4313 ~1.952 43 -.812 .199 »391 -14592
8 -.632 «117 -e361 -1.254 44 - 797 w175 -,099 ~1.511
9 -.568 +080 -e263 -4 980 45 BT YA 2717 +103 -2 ,4R0
10 -.545 061 -.292 -e944 46 -1,02?2 329 o417 “? 564
11 -+596 « 064 =349 -.869 47 -+384 .103 -e101 -14353
12 -.586 +059 ~.384 -4 825 48 -+ 366 <069 -.132 -.81A
13 -.571 « 054 ~-.382 -.786 49 -e397 070 -. 188 -, R89
14 -e552 « 056 -+345 - 769 50 -l 08?2 -,172 -2 954
15 -.571 2062 -4351 - o809 51 -o497 «N86 -.251 ~-e304
16 ~-s617 «079 -+348 ~1.112 52 -e401 o164 .226 -1.1R1
17 -1,119 +363 -e215 -2.278 53 - 474 165 264 -1,054
18 ~-s664 «166 -e247 -1.710 54 -o470 0149 086 ~1,050
19 -e646 «113 -e362 ~14329 55 ~a563 .190 -.009 ~1.5583
20 -a610 . 082 -e246 -, 952 56 -.583 o247 293 ~1.617
21 ~e650 »120 -.174 -1,498 K7 - o350 YA -s141 - 84K
22 -,625 109 -.306 -1.506 58 -.338 o052 -,171 - HI%
23 -.617 +094 -+329 -1.258 59 - 376 « 054 -.140 -,H02
24 ~+613 «093 =-.332 ~1.254 60 -.439 «073 -.132 ~-a T4
25 -.626 . 097 -.227 -14297 61 -2 465 <076 -«1%0 -o TR0
26 -+.655 «111 -.205 -1.,418 62 -0.,000 ~0.,000 ~0.000 ~0.000
27 ~1,007 «366 ~-.218 -2.238 63 -+ 386 145 o214 -e996
28 -.594 o171 -.21R -1,631 64 -4394 12?2 -.001 -4,879
29 -.598 «148 -.273 -1.539 65 -e463 o146 J10R -1.129
30 -+580 «097 o112 ~1,136 66 ~«163 «121 214 -.710
31 -sT33 0137 -,108 -]1.408 67 0,000 -0,000 0,000 ~“0.000
32 - T48 «152 ~-.108 ~1,751 68 ~e1P4 0115 +309 -.510
33 -, T06 o126 ~e353 -1.645 69 =-0.000 -0,000 0,000 -0,000
34 -.685 o122 -+343 -1.626 70 -eh0? «113 -. 154 -«9R13
35 -.T16 «134 -¢379 -1.556 71 ~0,000 ~0.000 -0.,000 “0,000

36 ~sT20 «135 -e361 ~1.628 72 ~e346 » 055 ~el¢5 -eb1h

1¢1



WIND ENGINEERING STUDY OF THF RENAISSANCE CEMTFPR
UNIFORM UPSTREAM ROUGHNESS
CENTERP RUTLDING
WIND DIRECTION 90

PRESSURE ME AN RMS MA X TMUM MINIMUM PRESSURF MF AN AMS MAX ITMUM MTINTMUM
Tap PRESSURE PRESSURE PREFSSURF PRESSURE TAP PPESSURF PRFSSURF PRESSUPF PRESSLIRE
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIFNT NUMARFR COEFFICIFENT COFFFTCTENT COFFFTICIFNT COFFFICIENT
1 -.784 «100 -e396 -1.362 37 -eb46? «196 « 036 -1,51A8
2 0,000 -0,000 -0.000 -0.,000 3R -0 345 2140 «078 -1.176
3 648 116 -s171 -1.107 39 =375 <108 «NA5 -.933
4 -1,132 «154 -.656 =].645 40 -,489 o154 -,039 -1,457
5 -1.,107 o144 -¢6549 -1.619 41 -+6R0 o155 -+130 -1.277
6 - T74 «16R -.403 =1.549 42 -+330 «254 571 =) ,252
7 -e695 «182 -.119 -1.871 43 -e548 «293 +A833 =) K7
8 -.570 «120 -.213 -1.,265 44 -.592 230 «29h -1,.411
9 -o.549 «095 -e263 -1,079 45 - 736 « 288 o197 -1,917
10 ~e518 115 -s174 -1.190 46 -oR3N o416 «HKT -2.178
11 -,781 <173 -.078 -1,639 &7 -.2R2 «0TA -.016 -, TOR
12 =746 «148 -+383 -1.602 44 -e299 «0R7 -.017 ~.698
13 -.688 «108 -e394 -1,264 49 -.342 «07R .072 -.R33
14 -.654 <107 -e345 -1,259 50 - 426 .120 -.107 -1,003
15 -e649 o116 -+308 -1.176 51 =600 «131 -e212 -1,.,100
16 -.831 «202 -+350 -1.985 Y4 ~-2300 Wléa 393 ~.741
17 -.815 «253 -.191 -2.045 53 -e299 o143 «43% -+RNA
18 ~o607 .187 -s1ll4 -1,700 Sa -.30F <126 «191 -.723
19 -.598 o123 -.200 -1.,166 55 -+361 +130 «134 -e944
20 -+699 «197 -.053 -1.832 &6 -«334 « 156 « 295 -+960
21 =846 «257 -.043 -1.989 s7 -.310 060 -.127 -.587
22 -,904 «243 «263 -1.953 58 ~-e305 «051 -.132 =530
23 =-.B77 «197 -¢353 =1.,860 K9 -e337 058 ~-.155 -.516
24 -.868 +184 -+371 -1,636 60 - 456 «103 -e212 -.R473
2% -.874 0207 -.216 ~1.860 61 ~e611 «118 -¢250 -1.137
26 =-1.125 311 -e374 -2.,948 62 -0,000 ~0,000 ~0.000 -0,000
27 =594 «229 «040 -1,621 63 -e216h .129 «3690 -+594
28 -. 484 «169 -+036 -1.786 64 -a245 e10a «167 -+615
29 ~-e476 +139 «033 -1.281 65 -e311 0112 o214 -+ 782
30 -.534 «165 .088 -1.236 66 +019 2114 «3R7 -.5R4
31 -, 724 216 013 ~1.477 67 =0,000 -0,000 -0,000 -0,000
32 -.857 +313 «357 ~1.,979 68 =147 070 «209 -l.438
a3 -.868 «232 « 266 -1.881 A9 -0,000 -0,000 0,000 =-0,000
34 -.R24 211 214 -1,659 70 -.561 .0R? =180 -4.R79
35 -e901 o243 - 047 -2.283 Tl -0,000 -0,000 =-0,000 0,000

36 -s941 o264 «136 -2,378 72 -.303 «05F -.039 ~e549

(444



WIND FNGINEERING STUDY OF THE PENAISSANCE CFNTER
UNIFORM UPSTREAM ROUGHNESS
CENTER RUILDING
WIND DIRECTION 100

PRESSURE MEAN RMS MAXTMUM MINIMUM PRFSSURE ME AN Fus MAXTMUM MTR T MM
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURE PRFSSURF PRESSURE PRFSSURE
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMBRER COEFFICIENT COFFFICTIENT COFFFICIFNT COEFFICTIFNT
1 -‘822 +108 -s487 ~1.304 37 “0373 « 166 0207 ~1.273
2 -0.000 -0.000 -0,000 ~0.000 38 -+307 W2 14] « 278 ~1.200
3 ~+541 108 -e208 - 960 a9 ~s321 126 <136 ~1.091
4 «1.171 129 -.787 “1.644 40 ~¢376 o154 <046 ~1.196
5 ~1.155 $132 -.683 «1.576 4l ~e 701 $197 ~+087 ~14432
6 ~1.117 233 -.508 -1,878 42 - 2BA 225 o671 ~1.16¢
7 ~o572 « 155 -e107 -] eb4S 43 ~-¢33R P46 «555 ~1.113
8 ~e511 +»109 -e202 -~s 953 44 - 397 P16 o250 ~) 233
9 ~s512 2104 ~+198 -s901 45 -e 48P «25% 331 =1 +9R%
10 -e636 o167 -+ 055 -14309 46 -e 373 + 394 «720 -1.727
11 -+B33 «226 +062 ~2.011 47 -e 290 «0G6 «055 ~e 958
iz ~1.007 217 -e360 -1,935 48 ~e304 «0R2 “o 116 -4917
13 -s 946 175 -¢315 -1.,605 49 ~+33R 077 <036 ~ 1764
14 -.B90 «173 ~+275 -1,497 S0 -e420 2129 « 049 -,0973
15 -e901 «190 -e291 -1.,55%0 51 - 767 158 -~ 054 ~1.390
16 ~1.034 0267 =273 -7 e346 Y4 “1211 «164 «4R3 ~a 779
17 -.686 256 ~s043 ~laR21 53 - 177 140 «431 -fh4
18 ~+559 +184 -,098 -14416 54 ~e Lt o140 «373 - H58
19 -o576 l17z -.101 "‘1‘852 55 243 013‘3' « 3RO -o 751
20 -o6TS 213 049 ~2.198 56 ~el4] o188 oh26 - 753
21 ~+ 866 249 -s017 ~1.825 57 ~e317 «063 ~e110 -4 BREA
22 -, 758 «376 «563 ~1¢R64 58 -s300 « 052 ~e124 ~sB16
23 -1,024 259 + 040 -24137 89 ~s321 054 -+139 ~+5R1
24 -~ 997 »217 ~-291 ~1.988 &0 -e426 JN9R -+ 17R -4 R56
25 ~l.122 «266 -.408 =24298 61 ~. 783 «10% -oIRE -1.199
26 ~1.551 449 -+ 149 «~2.962 62 ~0,000 ~0,000 -0.000 0,000
27 ~+399 «167 108 ~14401 63 -.179 J106 o268 ~eB357
28 -e374 o146 +036 ~1,225 K4 ~e200 050 «133 ~-aHb7
29 ~e362 <144 «179 -14072 65 - 270 21064 040 ~,7173
30 ~+390 .181 .161 -1.790 66 . 154 «NRA 409 - P27
31 "o T4} + 245 -e017 ~l.602 67 «0.000 -0,000 “0.000 ~0.000
32 ~oh63 276 448 -14,456 68 -~ 057 081 «250 ~«791
33 ~2609 223 291 ~1,408 69 ~0,000 ~0,000 ~0.000 “0,000
34 - 597 074 ~e328 -« 197 70 -oH26H +0R4 -.097 - AR4
35 “oT14 235 132 -2, 035 71 -0,000 -0,000 -0.000 «0,000
36 -« 823 ~284 431 ~14711 T2 -e307 068 ~e117 ~ hEBP

LT



WIND ENGINEERING STUDY OF THE RENAISSANCF CFNTFR
UNIFORM UPSTREAM ROUGHNESS
CENTER BUILDING
WIND DIRECTION 110

PRESSURE MF AN RMS MAXTMUM MINIMUM PRE SSURF ME AN RMS MAXTIMUM MTNIMUM
Tap PRESSURE PRESSURE PRESSURE PRESSURF Tap PRESSURF PRESSURF PRESSURF PRFSSURF
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COFEFFICIENT NUMRER COEFFICIFNTY COEFFICTENT COFFFICIFNT COEFFICTIFNT
1 ~0.000 -0.000 -0,000 -0.,000 37 ~+358 «138 2?75 =1.545
2 -0,000 -0,000 -0,000 -0,000 38 -+298 « 097 293 =770
3 -0.000 -0.000 -0,000 -0,000 39 =e300 «0R1 «077 - T74
4 -0,000 =0,000 -0,000 -0,000 40 -s434 o166 -.033 -1,1914
5 -1.196 «106 - T64 -1.545 4] =.997 173 =317 =1.603
6 ~l.410 «150 -.R00 -1.,981 42 =-.039 «150 «301 =720
7 =524 <149 -.093 ~1,947 43 -.N72 <156 «530 ~RRT
8 ~+455 «084 ~.200 -.918 44 -+ 0R2 <131 «324 ~.75%
9 -.482 «100 -.167 -.8%52 45 -el4R 158 « 417 -.R00
10 =e517 «130 -.025 -1.025 46 217 «259 938 =1.20?
11 -.T11 «154 -.131 -1.291 47 =-+310 . 086 «017 -.979
12 -1,098 «165 -.232 =1,576 48 -.288 076 209 -.99%
13 -1.,120 .116 ~+678 ~1.522 49 ~+30R «N6A -.116 =696
14 -1,088 o114 -.688 -1,513 50 -.377 .121 -.073 -1.077
15 ~1.127 126 -eT14 -1.655 51 =974 .168 =+369 =1.54%
16 =-1.,201 «221 -.752 -24399 52 -.079 125 o276 -.566
17 =.669 «276 112 -1.837 Ss3 ~e134 122 «4R4 =e61F
18 -+523 182 «100 -1.562 54 -.113 108 «334 =598
19 -.,450 «146 -.052 ~1.179 55 -e176 +118 «315 - 720
20 -e537 .181 ~el142 ~1.,455 56 «181 207 e 797 =.h?3
21 =1.,241 «202 -.569 -1.869 87 -¢304 «072 -.046 - 675
22 -.135 <179 <405 -1.305 58 -.266 «N58 100 =e6?1
23 -.759 «300 «455 ~2.045 &9 ~+28R +053 -.125 -.5413
24 -.784 «346 -+109 -2.241 60 ~¢31R « 064 -.112 =576
25 -1.149 «425 «e276 ~2.496 61 -e 772 o110 -e513 =1.25%
26 =.804 «340 <197 -2.027 62 -0,000 =0.,000 =0.000 ~0.000
27 -.,413 «190 +«138 -1.,394 63 -+1R0 «0A0 202 ERY L
28 ~.347 «153 180 ~1.038 64 ~e17R 062 «107 -+55%
29 -«330 .122 .122 -1.056 65 =-.233 + 089 <074 -.913
30 =o420 «194 +048 ~1,345 66 «177 . 081 «470 ~e292
31 -1.038 «190 -+389 =-1.697 67 ~0,000 -0,000 -0.000 ~0,000
32 -,098 «142 «280 -.749 68 <006 <081 «350 -e601
33 =.046 «162 «529 -.812 69 ~0.000 -0.000 =0.000 ~0.000
34 -.054 .138 «379 -.874 70 =507 «101 -e026 =1.01%
35 ~.149 «157 «360 -.967 71 -0,000 -0.000 -0,000 -0,000

36 «194 «256 «873 -l.162 7e -.28A 072 =.012 -.R03

bel



WIND ENGINEFRING STUDY OF THF RENAISSANCE CFNTER
UNIFQORM UPSTREAM ROUGHNFSS
CENTER RBUILDING
WIND DIRECTION 120

PRESSURE MEAN RMS MAXTMUM MINIMUM PRFSSURE ME AN ams MAX IMUM MIMTMLIM
Tap PRESSURE PRESSURE PRESSURE PRESSURE TaP PRESSURF PRESSURE PRESSURE PRESSURF
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMREP COEFFICTYENT CNEFFICIFNT COFFFICIENT COFFFICIFNT

1 -.725 091 ~o81l =1.041 37 -,328 +13R «170 ~1.076

2 ~0,000 ~0.,000 ~0.000 -0.,000 38 -.253 «131 «360 =1.,031

3 ~.385 +080 -+113 ~«656 39 ~e201] 099 161 ~o.R013

4 ~1.093 +089 ~e793 ~14419 40 -.213 102 113 - 659

5 «303 <007 «344 «277 41 =-. 846 «151 ~e376 ~1.483

6 -1.338 «099 -1.028 -1.65R 42 o116 « 062 «357 -.179

7 -+459 «028 -+375 ~¢536 43 -.138 077 «151 -e4P4

B8 0,000 ~0.000 ~0.000 ~0,000 44 - 094 072 173 ~«389

9 ~e428 080 ~e215 ~-.789 45 ~¢100 <073 14l -eh01
10 ~s437 <079 ~es222 -«735 46 «312 +106 . 707 -.160
11 -+956 136 ~-e338 -1.352 47 -e299 .110 « 045 -.829
12 -.810 .187 «155 -14330 48 ~s 260 «083 +«058 ~ah69
13 -1.010 +«104 -e572 =1.474 49 ~s261 + 065 ~e 046 ~hTR
14 -+966 «103 -+545 ~1.445 50 -e263 « 0RO <006 ~+693
15 -1.003 «116 -+569 ~1.606 51 -+ 856 130 ~+379 ~1.339
16 ~1,045 214 -+257 ~1.763 52 +041 «072 270 -e?16k
17 ~+581 « 248 145 -1.650 53 -.151 064 144 - 376
18 - bH4 «139 ~+038 ~14130 84 -4 096 «0A3 183 -e327
19 ~.418 +108 «060 ~+938 55 ~e110 064 «103 -e431
20 -+ 455 o146 -+090 -1.258 56 23R 108 623 -s179
21 -1.217 «171 -e667 ~1.759 57 -e781 »0R7 -s016 - 73R
22 ~s 075 «223 +494 ~e967 SR -e233 055 -.013 =51k
23 -.860 « 247 -.036 ~1.676 59 -e251 + 049 ~ell2 - 457
24 -+825 «261 ~e173 ~2.002 60 ~.2R4 +064 ~e102 - 690
25 ~+.999 «290 ~+289 ~2.,138 61 - T4R .112 ~+396 ~l.168
26 -s563 «208 «074 ~1.244 62 -0.,000 -0,000 -0.000 -0.000
27 - 434 213 .213 ~1.870 63 -+128 +06R .138 ~ o334
28 ~+371 +»159 «139 ~1.046 hé ~el24 «063 119 -.41R
29 -.989 .282 ~s279 ~24191 65 -e167 +073 +080 -o47?
30 ~.542 «197 «049 =-1.352 66 +236 «056 «430 « 049
31 -eb4] 216 «177 ~24139 67 «0,000 ~0,000 ~0.000 -N,000
32 ~e374 «166 173 ~14311 68 ~o 094 .119 273 ~sh48s
33 -+273 «078 o346 -.633 69 -0,000 ~0,000 ~0,000 =0.000
34 ~+186 «073 «033 -e529 70 ~e466 » 097 -+ 06R -.R45
35 ~.188 «080 + 065 -.B884 71 =0,000 -0,000 -0,000 ~-0,000

36 «228 «106 616 ~+238 12 ~o 257 + 069 ~+007 - A35

SeT



WIND ENGINEFRING STUOY OF THE RENATISSANCE CFNTFPR
UNIFORM UPSTREAM ROUGHNFESS
CENTER BUILDING
WIND DIRECTION 130

PRESSURE MEAN RMS MAXIMUM MINIMUM PRESSURE MF AN AMS MAX TMUM MINIMUM
TAP PRESSURE PRESSURE PRESSURF PRESSURE Tap PRE SSUIRF PRF SSURF PRFSSURF PRFSSIURE
NUMBER COEFFICIENT COEFFICIENT COEFFICIENY COEFFICIENT NUMRER COEFFICTFNTY COFFFICIFMT COEFFICIENT COEFFICTIFNT

1 - 648 080 -+370 -e920 37 ~+363 « 172 205 -1.466h
2 -0,000 -0,000 «0,000 -0,000 38 - 2485 +133 «305 -4k
3 ".385 0075 "0084 ".696 39 —,195 '09‘ ;131 -oh39
4 ~1.,054 «082 -.805 ~1.311 40 - 244 +119 «093 -+971
5 -1.031 «085 -oe690 -1,466 41 -+830 152 -+3R9 ~1.344
6 -1.227 «110 -, 773 =1.609 42 o143 082 o412 - 174

7 -4391 «090 -+ 084 -oR&42 43 -, 054 087 «251 ~o 350

8 ~-+371 « 054 ~e217 ~e620 44 =016 «0B4 +2R9 ~4327
9 -y 396 « 067 -o201 -~eT43 45 -, 032 + 087 236 -840
10 - bbb «100 -.245 -1.024 46 «370 «131 «761 -.235
11 ~1.138 «104 -,802 -1,450 47 -e275 «173 617 -.03?7
12 ~-e206 184 317 - 176 48 -.235 . 082 «0h9 ~o687
13 ~-a617 «107 -e242 -e969 49 -e244 o069 + 050 ~. 516
14 -e557 «106 -s148 -+957 50 -.273 «100 -.027 -~ A63
15 =573 +103 ~e156 -1,087 51 -4 824 o147 ~.345 -1,260
16 -.257 .138 «174 “o 745 82 066k .071 345 -e??29
17 -+555 «178 .038 ~1.,435 53 -~ 86 072 193 -+330
18 - 466 o116 <077 -1.,013 54 -.030 «0hO «230 -.,”58
19 -.411 «101 -s117 -2960 5% -,043 «N6R 220 -~ o295
20 -.508 + 165 ~-.038 ~1.313 56 «299 « 105 okAR -4, 027
21 ~1.182 «156 - 707 -1.752 57 -e295 <104 . 024 -.R11
22 «040 o143 «566 - h09 58 ~.230 + 060 -.021 -+537
23 - 466 «166 114 -1,040 59 ~s236 +052 - 075 “e4P?
24 - 807 «157 -4056 ~1.285 60 - 296 «078 - 066 ~e5h33
25 - 454 «168 .0N28 ~1.,415 &1 - 737 .108 -eb4l -1.131
26 -o 027 138 «478 - 642 62 «0,000 -0,000 -0,000 ~0.,000
27 - 469 «197 .212 -1,509 A3 -, 048 074 «314 - P58
28 -+ 385 <166 2220 -1.,255 64 -4 043 +069 252 -.2h3
29 -,278 «124 + 099 -.997 [23-] -, 076 +067 «156 -e353
30 - 269 2143 <084 -14251 66 .281 049 «448 o117
31 -.953 «175 -s431 -14T17 67 -~0,000 -0,000 ~0.000 -0.000
32 .132 072 .327 “s136 hB -, 28R 124 «074 - R20
33 ~.169 +087 196 -s416 69 =0,000 ~0,000 ~0.,000 -0.,000
34 -.081 +084 «276 -.351 70 -.391 +082 -e128 -.6R1
35 -.079 «082 267 ~-.353 T1 ~-0,000 ~0,000 -0,000 “0,000

36 »311 «113 + 705 ~s041 12 ~s236 +058 -.009 -e497

9T



WIND ENGINEFRING STUNY OF THE REMAISSANCE CFNTFR
UNTFORM UPSTREAM ROUGHNESS
CENTER RUTLDING
WIND DIRECTION 140

PRESSURE MEAN RMS MAX TMUM MINIMUM PRESSURE MFE AN RMS MAX TMUM MTNTMUM
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURF PRESSURF PRFESSURF PRESSURE
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIFNT COEFFTCIENT COEFFICIFNT COFFFICTIENT

1 ~e544 «060 ~e373 ~e 767 37 -e411 «204 .188 -1.613

2 -0.000 ~0.000 ~0,000 =0.000 38 -s267 «127 195 - o947

3 - 400 «079 -.138 -~ 704 39 ~e 7250 «103 119 ~ 770

4 -1.071 -080 -s720 -1,380 40 -e507 241} 010 =1.427

S ~1,009 «078 -+738 =~1.326 41 - 987 o163 ~+3A8 ~1.606

6 - 994 .080 -e660 -1.310 42 161 075 «3R3 ~e117

7 -¢386 «069 ~.197 ~+689 43 « 064 UL 456 - PRR

8 ~e370 «058 ~+191 ~.631 44 « 096 +090 439 ~.211

9 -+391 063 ~e192 -e6TR 45 070 L0073 «361 -+ P55
10 ~1.074 187 -.287 ~1.518 46 «487 . 125 LATH s116
11 ~1.256 .118 ~o846 ~1.584 47 -+308 «128 e 054 -+ 96R
12 «203 «076 397 ~e304 48 ~s278 «099 «016 ~4,R29
13 ~s176 «080 »119 ~e507 49 ~e288 «078 -o 059 -e616
14 -.069 «079 210 -4368 50 ~e552 «229 ~e043 ~1.261
15 - 077 +083 227 -obbl 51 -.983 «156 ~eb4 3 ~1.490
16 «301 116 «667 -e063 652 081 «072 311 ~+1G4
17 ~,500 «116 ~+138 ~1,15%9 53 009 «08% «336 -+307
18 ~. 440 092 -+167 -1.016 S4 069 <082 «345 -.270
19 ~o b6 «084 ~+139 -2920 55 «052 080 «323 -e223
20 ~+965 «277 ~e204 ~1.723 56 41?2 118 o823 <076
21 ~1,298 156 -+810 -1.,973 57 -e 276 061 -o (154 ~oh3R
22 0!‘7 0073 «397 ~s 164 58 -o2hb » 061 - 038R ‘o%‘“g
23 ~e 04T 088 2246 ~e566 53 ~e262 «058 - 040 -+510
24 ~.011 »083 258 -+600 60 ~e45R «151 - 078 -1.0R?
25 ~-e019 «093 +287 -+538 61 ~+BARO »13% ~+538 -1.376
26 «410 135 .782 -e125 62 «0,000 «0,000 -0.000 ~0.000
27 ~e541 «214 180 ~1.781 63 «017 082 e 342 -e279
28 -+ 394 «142 110 ~14119 64 +018 077 «327 -,304
29 -e341 «117 «009 -1,087 65 ~.N20 +080 «296 =+ 296
30 ~.584 «290 «022 ~1.849 A6 «319 054 «5278 +125
31 ~1.103 <176 -¢393 «1.694 67 ~0,000 -0.,000 -0,000 ~-0.000
32 127 o072 349 -e176 68 -«594 136 -e145 -1.101
33 010 «091 «392 -e282 A9 ~0.000 -0.,000 -0.000 =N.000
34 .083 «088 «377 ~+ 185 70 -e277 082 - 006 -y 604
35 «077 +087 «361 -+238 71 ~0.,000 -04000 -0.000 -0,000

36 «490 «119 «835 +087 72 -4 24R +052 -.089 -e571

LE1



WIND ENGINEERING STUDY OF THE RENAISSANCE CFNTER
UNIFORM UPSTREAM ROUGHNESS
CENTER BUILDING
WIND DIRECTION 150

PRESSURE MEAN RMS MAX IMUM MINIMUM PRESSURE ME AN RMS MAX THMUM MTMT MM
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURF PRFSSURF PRESSURF PRFSSURF
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIFNT COEFFICIENT COFFFICIENT COEFFICIENT

1 =462 027 -+364 ~e5641 37 =-+358 «160 + 284 -1.477

4 -0,000 ~0.,000 ~0.000 «0,000 38 ~e363 +180 <128 =1.1R¢€

3 - 422 «048 -.258 =602 39 -e461 +209 «094 ~1.,621

4 ~1.188 «093 -« 797 «1.439 40 -1.2964 «?63 -.019 =2.571

S ~1.170 +.088 =-+816 -1.479 41 ~1.199 «192 -¢302 ~1.863

6 ~e907 «06] ~e692 ~1.348 42 o1l1R .081 «403 -.135

7 -.415 «052 ~e253 -+598 43 «139 101 «453 ~.19]

8 '.‘29 0061 ".229 "0923 44 olb"’ 0097 0‘50 "-!37

9 - 4T7 «086 ~+235 ~-.A38 45 » 155 «093 o482 -.149
10 -1,391 «150 ~s 797 -1.821 a6 541 128 1.024 .120
11 ~1.126 «109 -+728 -1,407 47 «+305 084 -.018 ~+B06
12 288 «066 +«509 -+ 055 48 -e315 +103 ~+021 ~.863
13 .198 «097 «636 ~e127 49 ~+321 .087 -+065 -.R17
14 «254 086 «532 -+ 065 50 ~+995 211 ~e290 ~1.61R
15 272 +086 «541 ~e 044 51 ~1s122 151 ~eT44 ~1.,578
16 +683 «103 +953 «294 52 «050 2077 «301 ~.197
17 ~+355 «055 ~«179 -e671 53 « 091 .089 «501 -.260
18 ~e372 «072 -.138 -e761 54 112 085 «511 ~e193
19 ~.407 083 ~.155 -+ 895 55 «101 «082 «440 ~.203
20 ~1.371 »171 -e722 -1.880 56 + 468 119 +899 .1720
21 ~1.265 o142 -e 737 ~1.,705 57 -e260 «071 <046 =-+595%
22 «196 «077 o457 - 064 S8 -e299 o077 - ORT -.732
23 «234 «097 «630 ~e109 59 -e279 +062 -.062 -+509
24 258 091 «598 -4 080 60 -«515 o167 ~e110 -1.,088
25 o246 <092 «580 -.086 61 -+906 «132 -+538 =1.,49%
26 «631 124 1.022 . 144 62 -0,000 ~0.000 -0.000 ~0.000
27 ~.420 «143 «014 -1.071 63 «053 0B8R o421 ~.195
28 -a418 164 «203 -1.136 64 «056 +082 «385 ~.1R4
29 ~«4T0 170 -+098 ~1.564 65 +030 +086 «371 -+249
ao -1.385 234 -+373 ~2.376 66 + 340 « 056 «561 167
31 -1.308 o154 -e672 ~1,745 67 -0,000 -0,000 -0.000 -0.00n
kr 117 +073 «371 ~s124 68 ~e674 108 ~e362 -1.127
33 .181 « 095 «504 ~s121 69 -0,000 -0,000 -N,000 ~0,000
34 +205 .092 «540 -.109 70 -.313 069 -+094 -, 685
35 «198 +089 .588 -+ 090 71 -0,000 -0.000 -0.000 -0,000

36 «600 «114 +955 225 12 ~.2R0 06T -.070 - 773

8¢T



WIND ENGINEERING STUDY OF THF RENATSSANCF CFNTER
UNIFORM UPSTREAM ROUGHNESS
CENTER BUILDING
WIND DIRECTION 160

PRESSURE MEAN RMS MAXTIMUM MINIMUM PRFSSURE ME AN kMS MA X TMUM MINTMUM
TapP PRESSURE PRESSURE PRESSURE PRESSURE TAP PRESSURE PRESSURF PRESSURF PRFSSURF
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIFNT COEFFICIENT CNFFFICIFNT COEFFICTIFNT

1 ~e 494 o044 -¢359 ~e691 37 ~eklé «213 «225 =1.454

2 -0.000 «0.000 -0.000 -0.000 38 -+534 220 101 =1 ,350

3 ~ellé «071 -s175 -e669 39 -s972 «305 0,000 ~1.977

4 -1,056 0096 - 680 ~1.332 40 ~14344 «364 -.108 -2+ 455

5 ~1l,144 + 095 -.687 ~1.617 [ -1,073 264 ~e07R ~1,926

6 -.978 «074 ~+680 ~1.303 42 +160 « 084 «450 -e193

7 -e397 «064 -+207 -e692 43 251 «10R «605 ~e110

8 -e457 «115 -+ 079 -1.,061 44 265 «103 <589 -+ 097

9 ~e631 «181 ~-e121 ~1.416 45 . 245 o104 «659 ~s 108
10 -1.259 211 -e626 ~2.041 46 «573 +131 «986 143
11 ~T44 108 -s411 ~14230 47 -e326 «117 -.003 ~1.3729
12 +415 + 086 « 712 «064 48 -e345 «130 <049 -e902
13 «550 «101 «B44 »146 49 -+540 «205 -.083 ~1.4A0
14 «538 092 «763 «167 50 -1.177 «230 ~+332 -2.181
15 «549 099 «794 «136 51 -1,098 «194 ~.438 ~1.842
16 +«748 «108 1,073 «317 52 +079 082 «377 BT 41}
17 -.429 +088 -.086 ~e892 53 163 « 096 «S46 -417R
18 ~eb446 115 ~e061 ~1.038 54 «179 095 «570 ~e174
19 -+605 «166 ~s 074 ~1.443 5% 161 «093 512 -.128
20 =1,449 « 206 -+652 ~2.,052 56 «480 «129 «923 «187
21 ~1,019 134 -+559 ~1.443 57 -e271 «059 - 065 ~e612
22 «315 «075 «620 «001 58 ~e294 +088 -.008 - 752
23 «484 «092 +806 «157 59 -e306 <075 -~ 044 ~a631
24 +489 .089 «763 «086 60 - T58 +181 ~e266 -1,3R9
25 0446 «100 « 730 «101 Al -+215 o147 ~e413 -1.407
26 «692 114 1.033 «210 62 -0,000 -0,000 ~0.000 -0,000
27 ~+546 +206 +065 -1,633 A3 o115 «097 «550 -+186
28 ~.566 o173 ~e 007 ~1.189 64 $117 «093 «455 -+ 165
29 ~1.,068 «243 -+289 ~1.981 65 +0OB3 092 «3R5 ~s272
30 -1.540 <248 ~o646 -2.334 66 «34R »057 «614 «181
31 ~1.211 .182 -s 491 -1.,750 67 ~-0.000 ~0,000 -0,000 -0.,000
32 «149 «072 +»368 ~«186 68 -+ 63R o102 -+339 -+99%
a3 «326 «101 «666 -.008 69 ~0.000 -0.,000 -0,000 ~0.000
34 «337 +101 +«681 <008 70 -e302 »064 -e121 -s623
35 +318 «098 «646 ~+103 71 ~0.,000 -0,000 -0,000 =-0,000

36 o646 .124 1.031 «225 72 ~.281 061 ~.072 ~+659

681



WIND ENGINEERING STUDY OF THE RENAISSANCE CFNTER
UNIFORM UPSTREAM ROUGHNESS
CENTER RUILDING
WIND DIRECTION 170

PRESSURE MEAN RMS MAX JMUM MINIMUM PRESSURE MEAN RMS MA X TMUM MINIMUM
Tap PRESSURE PRESSURE PRESSURE PRESSURE TAP PRESSURE PRESSURF PRFSSURF PRFSSURE
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMBFR COEFFICIFNT COEFFICIENT COFFFICIENT COFFFICTENT

1 ~+598 «067 -+386 -+836 37 -.429 +183 «287 -1.138

2 -0,000 ~0,000 «0,000 -0,000 38 ~+826 215 -.118 =1.T45

3 -+409 078 ~.062 -«723 39 ~1.016 318 «010 ~2.239

L ~oT06 <098 ~¢354 -1.,091 40 ~1.040 « 368 o161 =2+336

S ~1.,016 121 -.542 ~1.459 41 ~-.B23 239 073 ~1.701

6 «l.164 + 094 -eT798 ~1.558 42 «197 ,078 <484 =.111

7 -o401 +082 ~.091 ~-+B89 43 +363 096 660 066

£l ~+509 159 ~-s120 -1.421 44 «368 «095 «676 «07R

9 -1.028 .288 ~e161 ~1.722 45 354 o104 704 <029
10 ~1.286 .187 -e637 ~1.756 46 «590 «125 «970 125
11 =346 « 095 -o048 -e699 47 -v344 «156 122 =1.000
12 «602 «097 «938 231 48 -+482 «186 -.010 -1.214
13 722 098 «994 «364 49 -+855 +216 ~+204 ~1.764
14 «701 «094 «970 «363 50 ~-1.033 «2613 -.060 ~2.093
15 «728 «097 «996 «372 51 ~e852 o214 -.062 -1.836
16 <510 117 875 087 52 o161 0709 0452 ~.088
17 ~.524 o147 116 -2.194 53 «268 +094 592 -.049
18 ~«535 » 155 -o042 «1.263 54 «276 «094 «606 -.049
19 ~1.306 243 ~-+280 ~1.953 55 +25R «095 597 ~,043
20 ~1.491 «185 -+903 ~2.144 56 492 «126 «900 «0R7
21 ~+603 «126 ~e129 ~1.082 57 ~e27R +0R9 «014 -.73R
ee +487 096 « 793 «137 &8 -+329 o110 ~.018 -.781
23 «667 .112 1.014 281 59 ~o60R 155 -.193 ~1.154
24 «648 +«104 +958 «295 60 -+ 793 «207 -.221 ~1.535%
25 +656 +101 «970 «280 61 -.638 .185 ~144 ~1.353
26 «606 «123 «959 113 62 -0,000 -0,000 -0,000 ~0,000
27 ~.564 «206 «148 ~1.613 63 «200 «085% 522 =.048%
28 ~.817 219 -.139 -1.693 h4 «197 077 «463 ~.063
29 ~1.2493 «229 ~-e463 -2.119 65 o170 +086 «501 -.10?7
30 ~1.335 o245 ~e447 ~24105 66 «353 063 o654 L1
31 ~+939 174 ~«379 -1.522 67 -0,000 -0,000 -0,000 «0,000
32 «235 2071 <480 -«015 68 ~e542 +DRA -¢307 -e959
33 o462 «»093 «832 <164 69 -0.000 -0.000 -0,000 ~0.,000
34 «468 «093 «791 «167 70 ~e236 «056 -+ 056 -e479
35 451 «097 «BO7 «139 71 -0,000 ~0,000 ~0,000 =0,000

36 «642 121 979 272 72 ~s246 066 -.027 -a643

ovt



WIND ENGINEERING STUDY OF THF RENAISSANCE CFNTFR
UNIFORM UPSTRFEAM ROUGHNESS
CENTER BUILDING
WIND DIRECTION 180

PRESSURE MEAN RMS MAXTIMUM MINIMUM PRESSURE MF AM RMS MAX TMUM MINTIMUM
Tap PRESSURE PRESSURE PRF SSURF PRESSURE TAP PRESSURE PRFSSURF PRESSURF PRFSSIHRE
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIFNT COEFFICIFNT COFFFICTIENT COEFFICIFNT

1 ~sT17 092 ~e399 =1.013 37 -+371 #2163 «239 =1.085

2 -0,000 -0,000 ~0,000 «0,000 EL] ~.82% «211 ~.024 ~1.582

3 -.398 080 ~e074 -e648 39 -.927 «236 093 ~1.890

4 ~.553 « 069 -.312 -+R18 40 -4 805 257 «426 ~1.867

5 - o695 104 ~e344 ~1.132 41 ~e6l4 «172 ~.003 ~14242

6 ~1.346 o129 ~eT17 -1.798 42 «251 077 542 -+ 007

7 ~ohél »118 -s152 ~1.079 43 o429 « 096 « 745 .129

A ~e562 +158 ~e138 ~1.253 44 430 .09% «729 «167

9 -1.032 +451 «936 ~1.752 45 2411 +099 A4 +097
10 ~+982 2148 -e552 -1.658 46 114 .125 1.016 «233
11 + 059 +250 «469 1,370 47 -e312 132 «089 -+991
12 « 707 «164 1.028 -.212 “8 - 456 «160 ~+039 =1.061
13 «T47 «097 1.045 343 49 -«870 o171 ~+372 ~1.589
14 « 756 098 1.054 «346 50 -e852 «210 ~e149 ~14536
15 e 729 «101 +995 «299 51 ~o646b o167 -e171 ~1.22R
16 -, 028 145 «478 -« 753 52 190 081 «520 ~ 066
17 ~.525 223 +055 ~1.,401 53 o346 092 «6R8 D4R
18 o794 295 018 -1,863 54 352 «03%0 «725 077
19 ~1.324 239 ~.5264 -2.122 55 «336 «093 .728 - 037
20 0966 «186 ~es302 ~1.704 56 « 499 128 922 «056
21 -+ 085 «124 334 -s 486 87 -y 286 «093 ~+03R -s 719
22 «647 «100 «981 «294 58 ~e562 »150 -+034 ~1.123
23 «735% 102 +989 «358 59 -e702 «147 -+ 098 ~1.3A3
24 «731 +101 +986 «364 60 -e420 «195 +185% ~1.1458
25 731 «109 1.014 «374 61 -e327 132 +052 ~. 178
26 261 o141 «697 -e254 62 ~0.000 =0.000 -0,000 “0.000
27 ~e437 202 .152 ~1.613 63 o264 +096 «£15 013
28 ~.643 239 -e031 ~1.606 64 e 245 « 084 +537 -+058
29 ~le141 196 ~e4l6 ~1.760 65 o221 091 o601 ~«039
30 -1.065 «194 -2443 ~1.784 66 «329 066 +576 145
31 ~e663 +133 -+239 -1,137 67 -0,000 -0,000 -0.000 -0.,000
32 318 081 «587 «011 68 -503 «075 o222 -oR29
33 547 «096 «R96 221 69 -0,000 -0,000 -0,000 =0,000
34 543 093 +.819 «239 70 -e237 058 -e027 - 4R3
35 «540 « 099 «863 ~.098 71 -0.000 ~0,000 =0,000 “0,000
36 «621 120 «961 «097 72 -e256h «080 108 ~e642

w1



WIND ENGINEFRING STUDY OF THE RENAISSANCF CFNTEP
UNIFORM UPSTREAM ROUGHNESS
CENTER BUILDING
WIND DIRECTION 190

PRESSURE MEAN RMS MAXTMUM MINTMUM PRFSSURE MEAN PMS MAX TMUM MTNIMUM
Tap PRESSURE PRESSURE PRESSURE PRESSURF. TaP PRESSURE PRFSSURF PRESSURE PRESSLIRE
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIENT COFFFICIENT COFFFICIFENT COFFFICTENT

1 =.T32 «099 -e296 ~1.077 37 ~e342 o141 156 =1.739

2 -0,000 «0.,000 -0.000 -0,000 38 -e573 .178 100 =1.265

3 =-+399 «077 -+098 ~+691 39 ~e607 182 «074 -1.284

4 =+435 «092 -s116 -« 797 40 ~<380 «201 361 ~1.310

5 =+521 «094 ~e146 -+R60 4l - 296 188 22583 -1.008

6 -1.406 o141 -e905% ~-1.825 42 «080 «130 «514 -.629

7 -.493 143 =+ 056 -1,436 43 o172 o174 «758 =563

8 =e671 «228 -+ 097 ~1.582 44 160 «164 571 -+361

9 =-1.024 *284 —eb44 ~1.835 45 o141 «19¢4 o641l ~s64b
10 -.527 «113 -.185 ~+926 6 425 «250 1,025 -.695
11 « 485 «095 o773 «149 47 -o.298 «090 o044 -« 7R7
12 . 781 «095 1.034 424 48 -e 477 «134 -4 053 =1.01R
13 o T4T 107 1,018 202 49 -,700 o142 -o1H4 -1,217
14 « 769 «110 1,054 «206 50 -e437 «195 571 -1.182
15 0556 .110 0907 0025 S1 ‘0333 .156 027? -+945
16 -.711 «180 .122 ~1.356 52 .123 <099 «4R3 -.23?
17 ~.633 268 «029 -1.777 53 +209 «l44 +6R1 -+319
18 -.957 «295 -+058 -1.893 54 «200 «136 b4l -«307
19 "1.017 .230 ‘0?‘1 '10902 55 .166 '165 0673 -.50?
20 ~.282 191 «320 -1,133 56 «401 «206 2964 ~.401
21 279 +183 +780 ~e432 57 -s277 «074 -.036 -.733
e2 «542 132 <928 ~e101 SR -574 174 -.118 ~le23
23 «596 125 999 -+ 097 59 -+629 o143 -+031 =1.370
24 «607 124 «995 ~-+095 60 =209 <148 «507 -oR27
25 «565 «165 1.057 ~e379 61 -s157 o114 213 = 89K
26 «001 228 <707 ~1.164 LY -0,000 -0,000 -0,000 =0.000
27 -.‘17 -193 ol‘z ‘1.380 63 '231 0115 06104 '.1“0
28 =.763 «257 ~e125 ~1.823 .23 » 185 «091 hhG -.101
29 -.B846 «298 +»389 =1.711 65 o164 099 «517 -e257
30 =+575 224 «529 ~1.284 66 «296 072 «619 +007
31 -.340 «170 .188 -1.020 67 -0,000 -0,000 -0,000 -0,000
32 «106 138 «592 -e487 68 -e469 .087 -.132 -.801
33 «285 »160 «893 -+298 69 =0.,000 =-0,000 -0,000 =N.000
34 251 «159 «731 -+358 70 -+255 «059 -s072 -.679
35 «170 «200 o761 ~+639 71 -0,000 =0,000 =0.000 =0.000

36 «420 245 1.128 ~e487 72 -o246 «079 «097 ~.641

t4 24



WIND ENGINEERING STUDY OF THF RFNATSSANCE CENTER
UNTFORM UPSTREAM ROUGHNESS
CENTER BUILDING
WIND DIRECTION 200

PRESSURE MEAN RMS MAXTMUM MINTMUM PRFSSUPE ME AN RMS MAX TMUM MINTMUM
TaP PRESSURE PRESSURE PRESSURE PRESSURE Tap PRFSSURF SRESSUPRF PRESSUPRPF PRFSSURE
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFTICIFNT NUMRER COEFFICIENT COFFFYICIFNT CREFFICIFNT COFFFICTFNT
1 ~-sT71 0106 -o %37 =1.253 37 -+339 o147 <048 -1.285
2 -0,000 -0.000 =0,000 -0,000 k1 -~ 877 259 -.122 -1 ,604R
3 -,480 «104 -.114 -e952 39 -e341 «143 <336 ~e91?
4 =701 «184 -.131 -1.344 40 »139 o317 +975 ~e770
S -e690 «180 -.129 ~1.212 41 - 164 144 «282 - 735
6 -14252 224 -.619 -1 4964 42 ~-a132 135 «336 =140R9
7 -e551 «159 -+093 =1.997 43 ~o040 0143 0451 -+ RARS
8 -+956 «332 ~s143 -1,R93 44 ~-,009 $ 157 +659 - P41
9 ~1,171 0234 -+553 ~1.761 45 ~-4255 «21R 525 -1,08R7
10 -e222 «107 «110 -.628 a6 ~e311 «3R5 «943 ~1e957
11 «655 +098 «934 «048 47 -e291 . 086 0,000 =1.0R0
]2 0730 3105 1.052 o?eo 48 '-.50"7 -165 -.111 '1.160
13 « 725 +096 1,011 364 49 -e501 0116 -.125 -1.034
1‘ .171 0102 1.08& 0389 50 ’0156 -11‘) .61? "'067,
15 «399 o112 « 770 -+ 065 s1 -e126 +O0R1 «189 ~-+54R
16 -.873 248 -.270 -2.125 52 EPULK] +0R9 «305 ~.41A
17 “‘.726 0284 .026 "lo“63 53 -.060 0106 .602 “-666
18 -1.177 «296 -,083 -2.283 54 ~o 062 099 «303 -e4?20
19 -+998 o179 -a6T1 -1.627 55 ~e112 121 + 38K - bS5
20 «169 126 +«589 -e4?23 56 -, 082 197 «700 -, THO
21 «599 0132 »985 -s157 |7 -+30A «070 -~ 046 -y B4R
22 421 122 « 785 ~.028 S8 -s533 161 ~.155 ~1,121
23 448 «119 «791 -e031 59 ~eB6R 2117 -.20NA =-1.041
24 «491 <125 872 ~e014 60 -2 172 +139 «496 EPLXA!
25 « 077 «201 +659 ~+816 61 -e121 075 «2R0 -s434
26 ~-.868 «463 «431 -2.707 62 ~0,000 -0,000 -0,000 -0,000
27 - 406 189 «140 -1.653 63 «037 122 «709 - 487
28 ~1,095 o241 ~e347 -1,968 64 ~-e006 092 2493 - 35
29 -.378 <159 «402 -+935 65 -.029 .108 « 395 ~e511
30 «292 271 1.178 -+690 66 «1R3 104 «490 ~e333
31 ~.034 «153 0449 -e514 67 -0.,000 -n,000 =0,000 “0,000
32 -,001 120 «400 -+539 68 - 495 +0A3 ~.164 - 775
33 «059 «136 «607 - e07 ~9 ~-0,000 -0,000 -0,000 -0.,000
34 «080 138 «628 ~.524 70 -4300 « 05R -.0R1 ELLE
35 -.282 268 «518 -1.,127 71 -0,000 -0,000 =0,000 -0,000

36 -e637 «585 +R33 -24356 12 -.283 L 037 -RR?

13421



WIND ENGINEFRING STUNY OF THE RENATSSANCE CFNTFR
UNTFORM UPSTREAM ROUGHNESS
CENTER HUTLDING
WIND DIRECTION 210

PRESSURE MFEAN RMS MAXIMUM MINTMUM PRESSURE MEAN RMS MAXTMUM MINMTHMUM
Tap PRESSURE PRESSURE PRESSURF PRESSURE Tap PRFSSURE PRFSSURE PRESSURF PRFSSUIRF
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COFFFICIENT NUMRER COEFFICIENT COFFFICIENT COFFFICIFNT COEFFICIFNT

1 -«T793 .102 -+368 ~1.172 37 -«530 o250 «129 -1.715%

2 -0,000 -0.,000 ~0.,000 -0,000 38 ~lells + 283 ~-.242 -1,990

3 -e622 113 ~e252 «1.,040 3% ~al4bh o119 ~e095 ~.809

& -e 949 .188 ~e270 ~1.795 40 530 ol4l «9R7 ~.121

S -.872 153 ~e256 ~1.360 41 ~e061 148 445 - 6NP

6 -+ 789 .180 -e373 -1.723 42 ~e217 «106 «160 ~e64?

7 ~e674 «189 -e174 ~1,517 43 ~s01? 139 496 =580

8 -1,286 295 -+355 -2.260 44 «084 165 o662 -e453

9 -1.127 +181 -e562 ~1.6R4 45 ~-¢520 «250 380 ~1.27R
10 «069 102 «394 ~e?92 46 o966 «5H32 «hl0 -2 759
11 «723 +098 1.057 +367 47 ~e27R 080 011 ~oTNA
12 627 «097 «923 «280 48 -+688 0169 -.177 ~1.327
13 «618 +«100 «978 «207 49 -e478 «091 -.172 ~+994
14 «691 «114 1.112 «259 &0 -+ 0642 +169 727 -o674
15 «157 o111 «560 ~e334 51 -+236 «094 «070 -e6?3
16 -1,108 322 -¢359 ~2.606 52 ~e194 «075 108 ~«576
17 ~.863 «280 ~¢159 «“2.004 53 ~2 146 +071 «118 -sbbl]
18 ~1.541 «302 -e640 ~24411 54 -+109 +081 «355 - 4R?
19 ~1.029 +158 -+569 -1,518 5% ~e252 121 125 -e721
20 «299 «100 «608 -e115 56 -a307 «169 «221 -4 9R3
21 «684 «109 1.005 321 57 ~e291 »05R -+ 063 -572
22 o443 «098 « 750 +0R8 58 -e635 o175 -.196 ~1,400
23 <482 103 <822 «128 59 ~e515 . 092 ~e17% ~o.A9R
24 550 «115 «941 «131 A0 “e04l 178 «637 ~e451
25 -e201 «179 492 ~-.816 61 - 225 . 088 « 054 -o6T7
26 -1.702 «487 «139 -2.848 62 «0,000 ~0,000 -0.,000 ~0.000
27 ~e612 «256 011 -1.,859 63 ~¢10R 099 +363 -a42?)
28 =-1.370 «285 —-—.bbé “2e240 64 -e117 059 172 ~e331
29 =566 «111 -e195 -«976 65 ~.181 «093 1358 -,598
30 «589 .121 1.032 +168 66 027 101 «339 ~53%
31 «165 .098 464 -e221 A7 ~0,000 “0,000 «0.,000 -0,000
32 «016 +088 «288 -o¢285 68 -e423 +089 035 -~ TRT
33 168 «110 601 ~-e332 69 -0,000 -0,000 -0,000 =0,000
34 235 123 +815 -e277 70 ~e299 +059 ~.028 -+H79
35 ~.651 «193 «306 ~1.393 71 -0,000 -0,000 ~0,000 -N,000

36 ~-1.323 «435 «432 2,848 T2 ~e276 « 057 ~.060 ~-o59?

1441



WIND ENGINEERING STUDY OF THE PENATSSANCE CEMTFR
UNIFORM UPSTREAM ROUGHNESS
CENTER RUILDING
WIND DIRECTION 220

PRESSURE MEAN RMS MAXTMUM MINIMUM PRFSSURF MF AM aMS MAX Tmlm MTANTMIIM
Tap PRESSURE PRESSURE PRESSURE PRESSURE TaP PRESSURF PRFSSURF PRFSSURF PRFSSURF
NUMBER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIFMT CNEFFICIFMT COFFFICIENT COFEF‘I'CIENT
1 -4732 +091 - k24 -1,072 37 -4940 «350 ~s160 24152
2 -0,000 ~0,000 ~0.000 ~0,000 38 ~14440 o247 -o 452 24334
3 -.h85 +103 -e326 ~1.0%56 39 -e4T5 +118 -.036 -4RT3
4 -.6T3 +135 -.286 -1,38% 40 549 .128 +978 +095
s -.T705 «130 -.275 ~l.418 41 «014 131 W4R2 ~a4730
6 -.590 «082 «¢337 -e967 42 -e235 2103 .162 -.6172
7 -.914 «271 ~e249 ~1.931 43 -,0483 158 o410 -e597
8 ~1,45] «319 -.658 -2.150 44 0358 o176 « 776 -a524
9 -,863 126 -e417 ~14356 45 ~e653 »210 2101 ~1.479
10 «379 «097 «715 ~e001 46 ~14382 o440 +098 =?4R30
11 « 729 0101 « 977 «304 47 -e371 +077 -e127 -e737
i2 «531 +088 o771 «202 48 -1,025 «201 -.373 -]1.786
13 «515 +094 +828 « 156 49 -e571 . 097 -.216 -.904
14 «605 +113 «970 «158 50 «022 215 £ 752 -.507
15 «025% +« 084 «312 -4287 51 - 355 .116 - 087 -e771
16 -.802 «220 ~-e314 ~1,757 &2 -o268 076 -, 048 ~-h01
17 -1,132 « 366 -o247 ~2.315 53 -.193 o078 .109 -a637
18 ~1.714 321 -,609 LY %4] 54 ~-.133 » 094 «571 =+4RQ
19 -o843 138 -e430 -14,302 55 -e40? 169 o104 -e9RE
20 «478 «110 «785 «0B6 56 ~s4RE o240 140 -1l.616
21 «632 «107 « 947 «220 57 -¢347 o064 ~.159 =-o,69%
22 «407 +086 «692 +093 58 -.871 213 =323 -1.707
23 +438 «094 «800 +082 59 -e607 «097 - 249 ~s0870
24 «519 «115 981 «036 60 . 068 o P40 «806 -t Tl
25 ~o182 «107 «220 ~e651 Al ~s347 123 -.030 - BRZ
26 ~.866 «203 -e363 ~-2.532 62 -0.,000 -0,000 -0.,000 -0.000
27 ~l.152 o412 -210 =2.204 63 -o170 «058 o101 ~s3R4
28 ~1.643 « 268 ~-.698 -2.360 64 -s142 4072 «?34 -e392
29 ~-.560 o116 -.189 -+998 65 -e332 o140 <008 ~+300
30 «592 o126 «952 «069 66 ~e125 154 «213 - R4k
31 «200 «074 «438 -+ 059 67 -0,000 -0,000 ~-0,000 -0.,000
32 ~+019 «071 227 -e271 68 ~s379 «059 ~-e127 ~+579
33 115 131 «600 LPLYLY! 69 -0,000 -0,000 ~0,000 -0.,000
34 216 «145 +858 ~e346 70 -e327 o048 -o.158 ~o561
35 ~.578 «131 -.181 ~1.404 71 ~0,000 -0.,000 ~04,000 ~0,000
36 -,880 «196 - b24 -2.189 T2 -.322 061 -«138 -.636

SY1



WIND ENGIMEFRING STUDY OF THF RENAISSANCF CENTFR
UNIFORM UPSTREAM ROUGHNESS
CENTER BUILDING
WIND DIRECTIOM 230

PRESSURE MEAN RMS MAXIMUM MINIMUM PRFSSURF MEAN RMS MAX IMUM MINT MM
Tap PRESSURE PRESSURE PRESSURFE PRESSURE Tap PRESSURE PRFSSURF PRESSURF PRFSSURE
NUMBER COEFFICIENT COEFFJCIENT COEFFICIENT COEFFICIENT NUMRER COEFFICTFNT COFFFICTENT COEFFICIFMT COFFFICIENT
1 ~e T35 +096 ««390 ~1,096 37 -1.691 «363 “e404 -2.613
2 ~-0,000 ~0,000 -0,000 ~0.000 38 ~1.612 254 - o657 =7 +586
3 -+ 706 «094 ~+365 ~1.027 39 -sblh » 136 067 ~«RSA
4 -4593 « 095 -e320 ~1.076 40 « 555 129 «953 125
5 ~«638 101 ~+332 “1.188 41 «030 127 e4da =409
6 ~.563 066 ~+348 ~+856 47 -, 208 «115 o179 ~e654
7 -1.205% «35% ~+2B4 ~24161 43 - 086 «175 «543 ~+HR7
8 ~1,499 262 -e5T7 ~2.206 44 042 191 o797 -+ 584
9 -.518 119 ~+154 -+992 45 ~e51N 160 «13% =1.279
10 nS?G « 107 «894 +0B9% 46 - 172 » 38R ~sléd =751
i1 620 »101 +990 «183 47 ~1,054 ey o246 -2.442
12 «395 082 +698 <087 48 ~1.594 216 -~ 175 ~2.437
13 «373 «094 +R15 «034 49 - 660 w111 -+191 ~1e06/3
14 «488 «117 +949 <073 50 «336 o241 «953 -e514
15 ~.125 070 «129 ~e 445 51 -¢510 o142 ~oNT7R ~l.0644
16 ~o761 «109 o464 ~1.224 52 ~e307 J0&% -e05R -a61%
17 ~1.469 «401 379 ~24463 53 ~e178 109 «239 ~ o655
i8 ~1.802 «254 -+ 608 ~2.622 54 -.102 +133 2474 -e532
19 -e601 «126 -e177 ~1.048 55 ~.530 135 -o iR} =1.063
20 o603 +114 +989 117 56 -e502 o161 147 -1 8GR
21 »505 103 .821 «179 57 - 157 «325% -e227 ~72#499
22 »287 081 «SA0 «025 58 ~1,406 273 ~e375 ~2+492
23 +325 107 « 754 -+070 59 -e631 v 129 -e195 ~1.1%2
24 .‘26 1134 0897 «012 60 0337 .181 +H34 -+339
25 ~e297 «092 137 ~aT42 61 ~e 497 +143 -+ 0RO “1.076
26 - T77 128 ~e369 ~1.,552 62 ~0.,000 ~0,000 -0,000 -N.000
27 -1,835 +385 ~e249 24813 3 ~e164 086 o152 -+510
28 ~-1.863 214 -e938 -2+523 64 -«121 « 087 272 -e4?6
29 ~.480 #117 ~e091 4955 65 -e407 o111 ~e130 ~e915
30 «605 o116 +935 «183 66 -+ 08R 2070 +058 -+471
31 ¢l‘8 0013 .416 -.088 67 '0;(}&“ -~0.,000 =0,000 -0.000
3z -~ 068 <062 «174 -~ 268 AR -e 345 068 ~e124 -~ TRR
33 +031 o140 «577 -o 442 69 -0,000 ~0,000 «-0,000 -0 .000
34 o147 169 «875 ~e437 70 -e432 121 065 ~1.29%
35 ~-520 «121 ~-o 084 -e942 73 -0,000 =0,600 ~0,000 =0.000

36 ~e661 «141 ~e234 ~1.216 12 -+ 559 o174 “e148 =1.435

9v1



WIND ENGINEERING STUDY OF THE RENAISSANCE CFNTFR
UNIFORM UPSTREAM ROUGHNESS
CENTER RUILDING
WIND DIRECTION 240

PRESSURE MEAN RMS MAX IMUM MINIMUM PRFSSURE MF AN RMS MAXY TMUM MIMIMUM
Tap PRESSURE PRESSURE PRESSURE PRESSURE Tap PRESSURF PRFSSURE PRFSSURE PRFSSURE
NUMBRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMKER COEFFICIENT CNEFFICTIENT COFFFICIENT COFFFINTENT

1 ~.688 «106 ~e412 ~1,070 37 ~1.642 419 ~e296 =?.794

2 ~0.000 ~0.000 ~0,000 «0,000 38 ~1.476 269 ~e5H47 -2e4T1

3 - 760 «091 ~e385 ~-1.100 39 -« 2R0 147 « 295 ~.910

4 ~.582 «100 -s292 ~1,008 40 «SR2 128 1.095 « 181

5 ~.576 « 093 -e243 ~1,067 41 -o 046 #1117 415 ~e439

6 ~e516 «069 ~e251 -.918 42 -e22R 101 «168 ~e637

7 ~1.555 345 ~e 486 ~2.509 43 - 107 .171 +52% - 734

L ~1.467 +.188 -+ 799 ~2.011 44 010 +191 «793 ~eH3R

9 ~-e 190 «112 «1R8 -e729 45 ~-e432 e 13k <061 - HO%H
10 +701 +»106 «965 «300 4h ~e8T5 $102 -e157 ~o 1R
11 457 «098 «805 «059 47 ~1.431 .299 -4hT -?.545
12 250 « 077 <544 -.061 48 ~1.616 «P6R - T49 ~?+56R
13 «224 «102 o640 ~e146 49 ~e623 « 127 -+ 050 ~1.131
14 « 355 «131 «RB54 040 50 «52% <137 14055 -+321
15 -.217 +067 ~.012 -e4T1 a1 - 556 +132 ~ell9 ~1.139
16 ~+693 +083 ~e413 -1.033 52 ~+355 «104 0.000 ~s 156
17 -1.775 401 - ¢ 385 ~2.789 53 ~e273 +134 « 168 ~+B99
18 ~1.769 252 ~.829 -2.577 54 -e192 .156 «450 -o812
19 ~+338 132 «089 -.B872 55 -4,4R3 +108 -+134 ~.R99
20 «681 123 1.142 226 56 -e427 «0R? ~+128 ~1.082
21 .328 094 o644 «015 57 ~l.101 327 ~oPR4 ~?.351
22 » 144 +072 356 -+ 098 HR -1.51% 277 -e857 ~PebGH
23 +196 115 «559 ~e261 59 o665 « 145 ~e 186 -1.202
24 0309 0152 0941 ".064 60 bhd 012‘3 08“3 "o?.?(‘
25 -o364 «094 -e068 ~.884 61 -s5473 #1372 -.119 -1e.143
26 =e683 +138 ~e237 ~1.963 62 -0,000 -0,000 -0,000 -0.,000
a7 ~2.143 321 -+915 ~24794 63 ~s17R «09% o228 - 776
28 ~1.9064 «207 ~1.310 24749 64 ~-+132 o111 424 ~o 76K
29 «,385 .123 «102 ~.810 65 ~e425 «084 ~e145 -~ 771
30 «633 122 1.012 «258 A6 -+093 2040 «025 -~ 295
31 088 076 330 -s213 67 ~0,000 «0.,000 -0,000 ~0,000
32 -.098 «057 <160 -e297 68 -e367 « 054 -e166 -+ 656
33 -+ 009 123 o460 ~-+535 69 ~0,000 ~-0,000 -0,000 =0,000
34 « 089 «162 «R90 -e312 70 ~s473 .152 -«023 -1.263
35 ~e466 +109 ~s019 -1.,008 71 -0.,000 -0.000 -0.000 -0,000

36 ~e525 »118 -+ 086 -s945 12 - 717 « 175 ~e226 ~1.499
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WIND ENGINEFRING STUDY OF THE RFENAISSANCE CFNTFR
UNIFORM UPSTREAM POUGHNESS
CENTER HUILDING
WIND DIRECTION 250

PRESSURE MEAN RMS MAX IMUM MINTMUM PRESSURE MF AM RMS MAX TMUM MINTMUM
TaP PRESSURE PRESSURE PRESSURF PRESSURFE TAP PRESSURF PRFSSHIRE PRF SSURF PRFSSHURFE
NUMBRER COEFFICIENT COEFFICIENT COFFFICIENT COEFFICIENT NUMRFR COEFFICIFNT COEFFICIEMT COFFFICIFNT COFFFICTIFNT
1 -.601 <082 =361 ~a964 37 -1,352 «413 «311 ~P+TR7
2 -0,000 -0.000 -0,000 ~-0,000 3a ~1.25% « 2R3 - 269 -2.221
3 -.954 o111 -.486 -1.4064 39 ~e150 o 14R 474 ~-o 778
& -.790 <148 -.391 ~1,273 a0 TR 0132 «9H1 o161
S -.524 «091 -.211 -.879 41 -.139 « 098 o244 -.4R5
6 -.491 «072 -e223 ~.A66 42 ~e265 « 081 «031 -.h04
7 -1.909 «351 -.658 -2.692 43 -el46 o161 +62R -.R4?
8 -1.175 «151 =627 ~1.678 3 -,043 «1R6E + 783 -,738
9 «198 «108 «537 ~e204 45 —el2k o111 « 085 -oR66
10 «736 «094 »985 330 46 - bbh +0TR -.196 -, HA0
11 +198 «082 « 468 ~2104 47 -1,101 28k -,041 =2.209
12 «053 «063 « 245 -.186 48 -l.247 271 «005 «-?2.3A7
13 +036 +119 +489 -.328 49 =561 0149 -.081 -1.094
14 177 o147 «732 -:290 50 «529 127 «932 o148
15 -.297 «078 -,071 -e694 sl -e537 « 098 -+ 185 =965
16 -.661 <086 ~e396 -1.343 s2 ~.406 110 -.041 -.R9}
17 -2,265% 324 -1,059 -7.803 53 -.273 +130 «1R2 - ThG
18 -1.,609 «196 -1,091 -2.310 S4 -.201 .165 «56R -.R03
19 -+011 «117 «381 - 437 55 - 485 «0H3 -«133 - .R45
20 .718 «108 1.054 «285 56 ~-.426 « 059 -e260 -. 756
21 «117 +« 089 « 389 -e177 |7 =1.041 o257 -.071 -?.143
22 ~-.013 -070 .238 «.304 |/ -1.,223 .2R7 - 2R7 -?,345
23 + 056 «130 «537 -e415S 59 ~.533 +151 «023 =-1,.143
24 «172 <174 «842 -e319 60 «419 +123 « 944 «N19
25 -+396 « 097 -,051 -+799 Al -e561 +107 -.096 -1,067
26 -.594 o111 -e179 -1,151 62 ~-0,000 -0,000 -0,000 -N,000
27 -2.051 «281 -e947 -2.803 63 -e219 113 «3n3 -.73%8
28 =1.745 «203 -.894 -2.353 64 -.163 .124 313 -.609
29 -,227 .118 «203 -.797 65 - 448 <0AR -, 186 -.736
30 «629 «125 1.039 .248 66 ~.112 .033 -, NN5 -.274
31 -.020 «086 311 -+349 67 -0,000 -0,000 ~-0,000 =0,000
32 -.160 <061 . 097 -+379 68 -o377 «043 -.?720 - 688
33 -.079 «126 0413 -e557 69 -0,000 -0,000 -0,000 -n,000
34 «029 o177 «855 -e490 70 - 445 «137 «219 -1,340
35 o bbb «102 0148 -.888 71 -0,000 -0,000 -0.000 -N,000

36 -.499 <090 =-.207 =.910 72 -.768 « 155 011 =1,388
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WIND ENGINEFRING STUDY OF THE RENAISSANCF CFNTFR
UNIFORM UPSTREAM ROUGHNESS
CFNTER RUTLDING
WIND DIRECTION 260

PRESSURE MEAN RMS MAXTMUM MINIMUM PPESSURF MF AN RMS MAXIMUM MINTMUM
Tap PRESSURE PRESSURE PRESSURE PRESSURE TAP PRESSURF ORFSSURF PRFSSURF PRFSSURF
NUMRER COEFFICIENT COEFFICIENT COEFFICIENT COEFFICIENT NUMRER COEFFICIFNT COFFFICIFNT COEFFTICIFNT COEFFICIENT

1 -.562 + 058 -+391 -oR62 37 -.16R «139 «300 -.628

2 -0,000 -0,000 -0.,000 -0,000 3R -,060 .192 « 779 -.623

3 ~1.146 «126 -s547 ~1.564 39 ~-e415 «103 <037 ~.Th4

4 -.826 .122 -.416 -1,202 40 - 464 .075 ~,233 ~-+.83A

S -, 423 « 077 -s172 -.728 41 - 264 «098 «0R3 -oh43

6 -502 «082 -.238 -.987 42 -+319 NT7 -.018 EL LY

7 -1,846 «194 -.951 -2.435 43 -,209 «150 ».308 -.6R0

8 -.678 «123 -«235 -1,082 44 -.118 o174 o606 -.647

9 «507 <106 .792 .101 45 ~.406 .093 .048 -.73R
10 <608 «102 .884 242 .6 -u4l6 .N62 -.177 - 761
11 -,137 «084 «112 -+538 47 =610 229 o146 -1,570
12 -.178 «061 « 025 -e439 48 =797 . 232 ~«153 =1.R0N1
13 ~.154 «134 «400 -+.598 49 -¢532 o142 -.,135 -1,0R1]
14 -.023 «173 «810 - 469 S0 o463 «152 «906 -e?94
15 -e334 «092 -s 044 -e672 81 -.531 082 -.223 -eR28
16 -.609 «073 -e372 ~1,134 52 ~.397 2,101 -.126 ECLE
17 -2.112 «255 ~1.147 -2.R03 53 ~a257 125 .161 -a.7R1
18 ~1,046 «179 -+369 =1.641 54 ~e172 «153 bT4 -.775
19 +338 «1}16 «760 ~e141 55 -e454 076 ~.179 -.792?
20 +638 «113 «955 «248 56 -+398 .052 -.19R -.619
21 -.156 081 «129 -e4T9 s7 =612 .201 « 097 ~1.43R
22 ~.196 «071 «078 -eb468 8 -.761 .227 ~e 040 -1.950
23 -.113 «140 +380 ~e521 59 ~.45R .137 ~.019 =1.160
24 -.009 «179 «872 -e617 A0 o400 «126 1.055