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Foreword

An important part of numerical or physical simulation of a physical process, such as wind
effects on structures, is validation. In the case of the wind hazard simulation, validation of two
components is desirable: (1) validation of the wind flow characteristics (input); and, (2) validation
of the measured pressures on the test specimen (output). The validation of these two components
of the simulation should, ideally, be made with data collected in the natural environment on identical
structures.

Personnel at the Wind Science and Engineering Research Center have collected data on
several full-scale buildings and other structures since 1989. Wind and wind-induced pressure data
collected in natural winds are available for a full-scale test specimen. This dataset provides the
opportunity for comparison with simulation data collected in a physical facility or generated using
computational fluid dynamics..

This report provides the time histories and summary statistics for 15-minute duration
records with flow direction acting through our 160 ft high meteorological tower and then impinging
on the Wind Engineering Research Field Laboratory test structure. In addition, we provide the
available drawings for the test structure along with a drawing and a table showing the location of the
instrumented pressure taps installed on the test structure.

This research was supported by the National Science Foundation Grants BCS-88-21542 and
the CSU/TTU Cooperative Program in Wind Engineering, Grant No. CMS-9411147. and the NIST/TTU
Cooperative Agreement, Windstorm Mitigation Initiative.
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1. Introduction

Mitigation of wind-induced damage, such as the roof covering damage shown in Figure 1 that
occurred during hurricane Ike, is an overarching goal for wind engineering. The mitigation of
damage from wind hazard peril is investigated by the wind engineering community using model-
scale simulations in the wind tunnel, full-scale simulations (e.g. those conducted at the Institute of
Building and Home Safety, IBHS) and numerical simulations. Regardless of the simulation source,
the input (flow characteristics) and the output (flow-induced pressures) should be validated with
data collected in the natural environment.

To assist researchers in validating their wind hazard simulations, we identify and provide
time histories and summary statistics for 15-minute duration records with flow direction that acted
through our 160 ft high meteorological tower and then impinged on the Wind Engineering Research
Field Laboratory test structure. In addition, as part of this task, we provide the available drawings
for the test structure along with a drawing and a table showing the location of the instrumented
pressure taps installed on the test structure.

2. Wind Engineering Research Field Laboratory

The Wind Engineering Research Field Laboratory (WERFL) was constructed in Lubbock,
Texas on the campus of Texas Tech University in 1989. Since that point in time it has produced high
quality data that is commonly used for validation of wind tunnel [1-4] and computational fluid
dynamic results [5-7]. The facility consists of a 160 ft meteorological tower instrumented at 5 heights
(8’,13’,33’,70’, and 160°) and a 30°x45’x13’ high test structure. Wind flow from an azimuth angle of
approximately 280° flows through the tower and then impacts the test building (see Figure 2). Each
component is briefly described below. Additional details about the facility are given in [8, 9].

2.1. Meteorological Tower

The 160 ft high meteorological tower is a guyed lattice structure (see Figure 3) instrumented
at 5 heights. Meteorological instrumentation is mounted on a boom arm that extends toward the
Northwest, thus wind from this azimuth angle is not influenced by the tower structure. The
meteorological instrumentation used on the tower is provided in Table 1. UVW instruments were
used at all 5 heights to measure wind speed and wind direction. A three-cup anemometer and a
direction vane are mounted on a separate 13 ft high pole between the test structure and the
meteorological tower for redundancy. A three-component sonic wind speed instrument is mounted
at 19 ft above the geometric center of the flat roof (see Figure 4).

2.2. Test Structure



The flat roof configuration for the test structure is shown in Figure 4. Construction details
for the building and the supporting rotation system are given in supporting document.. Omega
differential pressure transducers were used to collect the differential pressure data on the surface of
the building as well as internal pressures. Table 1 provides additional information on the Omega
pressure transducers. Pictures of the instrument organization for roof pressure measurements and
wall pressure measurements are given in Figure 5 and Figure 6, respectively.

Construction of the pressure taps has been significantly changed since the procedure
reported by [8]. Instead of dimpling the flat stock skin, installing the tap and then using body putty
to make the surface smooth again, copper tubing is flared at one end and inserted into a predrilled
hole. The tap is held in place by a rubber sleeve that is set flush with the back face of the wall and
held in place by a hose clamp. On the exterior surface, the tap projects out from the flat stock sheet
approximately 1/32”. The new tap configuration is shown in Figure 7.

The effects of the projection beyond the flat stock sheet were established by installing the
new tap geometry adjacent to an old tap and data collected for multiple angles of attack. The data
from the two taps showed no statistically significant difference using the Kolmogorov-Smirnov (KS)
test at the 99% level of significance. Time to install a tap dropped from several hours to about 5
minutes. This made installation of the large number of taps for measurement of overall loads
tractable.

Pressure tap locations on the surface of the building are designated using a 5 digit code, sxxyy,
where s is the surface number, xx is the nominal dimension in feet from the origin defined for the
surface in the x direction and yy is the nominal dimension in feet from the origin defined for the
surface in the y direction. Figure 8 provides an exploded view of the WERFL building showing the
origin for each building surface and Table 2 provides the nominal tap designations and actual
dimensions to each tap for historic as well as for Mode 1001. Angle of attack of wind on the test
structure is also defined in Figure 8. Tap designations and angle of attack definitions are the same as
originally defined in [8].

3. Data

3.1.Typical Data Characteristics

The sampling rate for all the data, meteorological and pressure, provided is 30 Hz. Each
record is 15 minutes in duration, thus each channel has 27000 samples in the record. The records
are stored in comma separated value (CSV) format without column headers. The file structure
(column headers) for each record is given in Table 3. Each 15-minute duration record in CSV format
is approximately 82 MB in size. In Table 3 the local coordinate column refers to the tap designation,
sxxyy. As an example, data column 30 has the local coordinate is [ 1 - 30 - 4 ] which corresponds with



tap designation 13004 which is located on Surface 1 at xx = 30 ft and yy = 4 ft (see Figure 8 and Table
2).

3.2. Data Validation Process

The three step validation procedure described in [8] remains essentially in place. Daily
checks are performed and problems with instruments noted and repaired. In general, validation of
the data however has taken a slightly different approach. With over 200 pressure transducers alone,
the volume of paper and the time involved prevent scrutiny of individual time histories for each 15-
minute duration record. Instead plots of summary statistics of pressure coefficients are used to
identify anomalies in the pressure coefficients for an individual run. Typical plots for mean and
standard deviation pressure coefficients on the building are shown in Figure 9 and Figure 10,
respectively. Similar plots for meteorological data are provided for validation as part of the detailed
printout of the record. The detailed printout of each record selected for distribution (see Section 3.4
below) is provided in zip format.

3.3.Data Selection Criteria

To validate simulation data, the flow characteristics directly upwind of the structure (before
impinging on the test structure) and the wind induced pressures arising from the flow are required.
A wind azimuth angle of 280° meets this requirement. We provide 16 records with an azimuth angle
between 275° and 285°. In addition to the azimuth angle requirement, the records are stationary in
both speed and direction and have a mean wind speed at 13 ft height greater than 15 mph. The last
requirement is imposed to ensure that the turbulence present in the flow is mechanically generated
and not due to thermal convection.

3.4. Selected Records

The 16 records selected from Mode 1001 meet the wind azimuth, stationarity criteria, and
mean flow speed criteria discussed above. Both summary statistics and time history data are
provided for each 15-minute duration record. Table 4 provides a basic summary of the selected
records. The time histories and summary statistics given in the detailed printout for each record was
reviewed. Table 5 provides information on the instruments that are considered malfunctioning
during the run.

4. Conclusion

Wind data from the Wind Engineering Research Field Laboratory (WERFL) is provided to
researchers for the purpose of validating simulation results. The data provided includes summary



statistics as well as time histories. Details on the locations of the pressure measurements and the

construction details for the test structure are also provided.
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6. Tables

Table 1 Instrumentation used at the Wind Engineering Research Field Laboratory (WERFL) facility on 4th Street.

Measurement Type Instrument Type Manufacturer and Model Manufacturer Website

Speed and Direction uvw R.M. Young Gill UVYW [10]
Anemometer Model 27005
3-cup and vane R.M. Young Gill Microvane  [11]
and 3-cup anemometer

12002/12005
Ultrasonic UVW Gill Model R3 [12]
Meteorological Barometric R.M. Young Barometric [13]
Pressure Pressure Sensor Model
61201
Relative Humidity = R.M. Young Model [14]

and Temperature  41372VC/VF

Differential Pressure Omega Omega Model PX163- [15]
005BD5V




Table 2 Tap locations on the test structure at the Wind Engineering Research Field Laboratory on 4th Street.

Tap X ft Xm Y ft Ym Tap X ft Xm Y ft Ym
(0ld) (Old)
11407 14.17 4.32 6.75 2.06 22304 23.06 7.03 3.5 1.07
(New) 22306 23.06 7.03 6.42 1.96
22312 23.06 7.03 11.83 3.61
10004 0.25 0.0762 3.88 1.18
10008 0.25 0.0762 8.4 2.56 (New)
10013 0.25 0.0762 12.58 3.83
10404 3.94 1.2 3.88 1.18 20004 0.025 0.008 3.88 1.18
10408 3.94 1.2 8.4 2.56 20008 0.025 0.008 8.4 2.56
10413 3.94 1.2 12.58 3.83 20013 0.025 0.008 12.58 3.83
10804 7.63 2.32 3.88 1.18 20504 5.19 1.58 3.88 1.18
10808 7.63 2.32 8.4 2.56 20508 5.19 1.58 8.4 2.56
10813 7.63 2.32 12.58 3.83 20513 5.19 1.58 12.58 3.83
11104 11.31 3.45 3.88 1.18 21004 10.12 3.08 3.88 1.18
11108 11.31 3.45 8.4 2.56 21008 10.12 3.08 8.4 2.56
11113 11.31 3.45 12.58 3.83 21013 10.12 3.08 12.58 3.83
11504 15 4.57 3.88 1.18 21504 15.06 4.59 3.88 1.18
11508 15 4.57 8.4 2.56 21508 15.06 4.59 8.4 2.56
11513 15 4.57 12.58 3.83 21513 15.06 4.59 12.58 3.83
11904 18.69 5.7 3.88 1.18 22004 20.06 6.11 3.88 1.18
11908 18.69 5.7 8.4 2.56 22008 20.06 6.11 8.4 2.56
11913 18.69 5.7 12.58 3.83 22013 20.06 6.11 12.58 3.83
12304 22.58 6.88 3.88 1.18 22504 24.94 7.6 3.88 1.18
12308 22.39 6.82 8.4 2.56 22508 24.94 7.6 8.4 2.56
12313 22.39 6.82 12.58 3.83 22513 24.94 7.6 12.58 3.83
12604 26.06 7.94 3.88 1.18 23004 29.88 9.11 3.88 1.18
12608 26.06 7.94 8.4 2.56 23008 29.88 9.11 8.4 2.56
12613 26.06 7.94 12.58 3.83 23013 29.88 9.11 12.58 3.83
13004 29.75 9.07 3.88 1.18 23504 34.81 10.61 3.88 1.18
13008 29.75 9.07 8.4 2.56 23508 34.81 10.61 8.4 2.56

13013 29.75 9.07 12.58 3.83 23513 34.81 10.61 12.58 3.83
24004 39.75 12.12 3.88 1.18
24008 39.75 12.12 8.4 2.56
24013 39.75 12.12 12.58 3.83
24504 44.69 13.62 3.88 1.18
24508 44.69 13.62 8.4 2.56
24513 44.69 13.62 12.58 3.83

30207 2.17 0.66 6.75 2.06 30004 0.25 0.0762 3.88 1.18
30210 2.17 0.66 9.75 2.97 30008 0.25 0.0762 8.4 2.56
30211 2.17 0.66 10.75 3.28 30013 0.25 0.0762 12.58 3.83
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50310
50315
50320
50325
50330
50335
50340
50344
50501
50505
50510
50515
50520
50525
50530
50535
50540
50544
51001
51005
51010
51015
51020
51025
51030
51035
51040
51044
51501
51505

39.75
44.69
44.69
44.69

0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
2.79
2.79
2.79
2.79
2.79
2.79
2.79
2.79
2.79
2.79
5.29
5.29
5.29
5.29
5.29
5.29
5.29
5.29
5.29
5.29
10.29
10.29
10.29
10.29
10.29
10.29
10.29
10.29
10.29
10.29
15.29
15.29

12.12
13.62
13.62
13.62

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
0.85
1.61
1.61
1.61
1.61
1.61
1.61
1.61
1.61
1.61
1.61
3.14
3.14
3.14
3.14
3.14
3.14
3.14
3.14
3.14
3.14
4.66
4.66

12.58
3.88
8.4
12.58

0.54
4.94
9.88
14.82
19.76
24.7
29.64
34.58
39.52
44.46
0.54
4.94
9.88
14.82
19.76
24.7
29.64
34.58
44.46
4.94
0.54
9.88
14.82
19.76
24.7
29.64
34.58
39.52
44.46
44.46
0.54
4.94
9.88
14.82
19.76
24.7
29.64
34.58
39.52
44.46
0.54
4.94

3.83
1.18
2.56
3.83

0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51



50918
50923
50927
50944
51123
51138
51232
51423
51501
51502
51503
51505
51507
51509
52323
52923

8.87

8.67

9.17

9.17

11.17
11.17
12.25
14.08
14.67
14.67
14.75
14.75
14.75
14.75
22.58
29.25

2.64
2.64
2.79
2.79
3.4
3.4
3.73
4.29
4.47
4.47
4.5
4.5
4.5
4.5
6.88
8.91

18.17
23.17
27.17
44.17
23.17
38.17
32.17
23.17
1.17
2.17
3.17
5.17
7.17
9.17
23.17
23.17

5.54
7.06
8.28
13.46
7.06
11.63
9.8
7.06
0.36
0.66
0.97
1.58
2.18
2.79
7.06
7.06

51510
51515
51520
51525
51530
51535
51540
51544
52001
52005
52010
52015
52020
52025
52030
52035
52040
52044
52501
52505
52510
52515
52520
52525
52530
52535
52540
52544
52801
52805
52810
52815
52820
52825
52830
52835
52840
52844
53001
53005
53010
53015
53020
53025
53030
53035
53040
53044

15.29
15.29
15.29
15.29
15.29
15.29
15.29
15.29
20.29
20.29
20.29
20.29
20.29
20.29
20.29
20.29
20.29
20.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
27.79
27.79
27.79
27.79
27.79
27.79
27.79
27.79
27.79
27.79
29.71
29.71
29.71
29.71
29.71
29.71
29.71
29.71
29.71
29.71

4.66
4.66
4.66
4.66
4.66
4.66
4.66
4.66
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
6.18
7.71
7.71
7.71
7.71
7.71
7.71
7.71
7.71
7.71
7.71
8.47
8.47
8.47
8.47
8.47
8.47
8.47
8.47
8.47
8.47
9.06
9.06
9.06
9.06
9.06
9.06
9.06
9.06
9.06
9.06

9.88
14.82
19.76

24.7
29.64
34.58
39.52
44.46

0.54

4.94

9.88
14.82
19.76

24.7
29.64
34.58
39.52
44.46

0.54

4.94

9.88
14.82
19.76

24.7
29.64
34.58
39.52
44.46

0.54

4.94

9.88
14.82
19.76

24.7
29.64
34.58
39.52
44.46

0.54

4.94

9.88
14.82
19.76

24.7
29.64
34.58
39.52
44.46

3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55
0.17
1.51
3.01
4.52
6.02
7.53
9.03
10.54
12.05
13.55




Table 3 File structure for time histories of data collected at the Wind Engineering Research Field Laboratory (WERFL) on 4th
Street

Column # Name Local Coordinates

1 Internal 1

2 Internal 2

3 Calibration Check

4 13 ft 3 Cup (Master)

5 Internal Power

6 Cal Check Power

7 8 ft North

8 8 ft West

9 8 ft Vertical

10 13 ft North

11 13 ft West

12 13 ft Vertical

13 33 ft North

14 33 ft West

15 33 ft Vertical

16 70 ft North

17 70 ft West

18 70 ft Vertical

19 160 ft North

20 160 ft West

21 160 ft Vertical

22 13 ft Temp

23 13 ft Rel. Humidity

24 13 ft Bar

25 13 ft 3-Cup

26 13 ft Vane

27 30 ft Building North

28 30 ft Building West

29 30 ft Building Vertical

30 A_01_G001 [1-30-4]
31 A 01_GO002 [1-30-8]
32 A_01_G003 [1-30-13]
33 A _02_G004 [1-26-4]
34 A_02_G005 [1-26-8]
35 A _02_GO006 [1-26-13]
36 A_03_G007 [1-23-4]
37 A 03 G008 [1-23-8]
38 A_04_GO009 [1-23-13]
39 A 04 G010 [1-19-4]
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40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

A 04 _G011
A_04_ G012
Board 1 Power
Board 2 Power
Board 3 Power
Board 4 Power
B_05_GO013
B_05_G014
B_05_GO015
B_06_GO016
B_06_G017
B_06_G018
B_07_GO019
B_07_G020
B_07_GO021
B_08_G022
B_08 G023
B_08_G024
B_09 G025
B_09_GO026
B_09 G027
Board 5 Power
Board 6 Power
Board 7 Power
Board 8 Power
Board 9 Power
C_10_GO028
C_10_G029
C_10_G030
C_11 G031
C 11 G032
C_11_GO033
C 12 G034
C_12_G035
C 12 G036
C_13_G037
C 13 G038
C_13_G039
C_14_G040
C_14_G041
C 14 G042
Board 10 Power
Board 11 Power

11

[1-19-8]
[1-19-13]

[1-15-4]
[1-15-8]
[1-15-13]
[1-11-4]
[1-11-8]
[1-11-13]
[1-8-4]
[1-8-8]
[1-8-13]
[1-4-4]
[1-4-13]
[1-4-8]
[1-0-4]
[1-0-8]
[1-0-13]

[2-45-4]
[2-45-8]
[2-45-13]
[2-40-4]
[2-40-8]
[2-40-13]
[2-35-4]
[2-35-8]
[2-35-13]
[2-30-4]
[2-30-8]
[2-30-13]
[2-25-4]
[2-25-8]
[2-25-13]



83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

Board 12 Power
Board 13 Power
Board 14 Power
D_15_G043
D_15 G044
D_15_G045
D_16_G046
D_16_G047
D_16_G048
D_17_G049
D_17_GO050
D_17_GO51
D_18 G052
D_18_GO053
D_18 G054
D_19_GO055
D_19 G056
D_19_GO057
Board 15 Power
Board 16 Power
Board 17 Power
Board 18 Power
Board 19 Power
E_20_G058
E_20 G059
E_20_G060
E 21 GO61
E_21_G062
E 21 G063
E_22_ G064
E_22 G065
E_22_ G066
E_23 G067
E_23_G068
E_23 G069
Board 20 Power
Board 21 Power
Board 22 Power
Board 23 Power
F_24 G070
F 24 G071
F_24 G072
F 25 G073

12

[2-20-4]
[2-20-8]
[2-20-13]
[2-15-4]
[2-15-8]
[2-15-13]
[2-10-4]
[2-10-8]
[2-10-13]
[2-5-4]
[2-5-8]
[2-5-13]
[2-0-4]
[2-0-8]
[2-0-13]

[3-30-4]
[3-30-8]
[3-30-13]
[3-26-4]
[3-26-8]
[3-26-13]
[3-23-4]
[3-23-8]
[3-23-13]
[3-19-4]
[3-19-8]
[3-19-13]

[3-15-4]
[3-15-8]
[3-15-13]
[3-11-4]



126
127
128
129
130
131
132
133
134
135
136
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

F 25 G074
F_25_G075

F 26_G076
F_26_G077

F 26_G078

F 27 G079

F 27 G080

F 27 G081

F 28 G082
F_28 G083

F 28 G084
Board 24 Power
Board 25 Power
Board 26 Power
Board 27 Power
Board 28 Power
G_29 085
G_29_086

G_29 087
G_30_088
G_30_089
G_30_090
G_31 091
G_31_092
G_31 093
G_32_094
G_32 095
G_32_096
G_33 097
G_33_098
G_33 099
Board 29 Power
Board 30 Power
Board 31 Power
Board 32 Power
Board 33 Power
H 34 G100
H_34 G101

H 34 G102
H_35 G103
H_35 G104
H_35_G105

H 36_G106

13

[3-11-8]
[3-11-13]
[3-8-4]
[3-8-8]
[3-8-13]
[3-4-4]
[3-4-8]
[3-4-13]
[3-0-4]
[3-0-8]
[3-0-13]

[4-45-4]
[4-45-8]
[4-45-13]
[4-40-4]
[4-40-8]
[4-40-13]
[4-35-4]
[4-35-8]
[4-35-13]
[4-30-4]
[4-30-8]
[4-30-13]
[4-25-4]
[4-25-8]
[4-25-13]

[4-20-4]
[4-20-8]
[4-20-13]
[4-15-4]
[4-15-8]
[4-15-13]
[4-10-4]



169
170
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
205
206
207
208
209
210
211

H_36_G107
H_36_G108
H_37_G109
H_37_G110

H 37 G111
H_38_G112

H 38 G113

H 38 G114
Board 34 Power
Board 35 Power
Board 36 Power
Board 37 Power
Board 38 Power
I_39_G115

|_39 G116

| 39 G117

| 39 G118

| 41 G124

| 41 G125

| 41_G126

| 41 G127
I_43_G133

|_ 43 G134
I_43_G135

|_43 G136
|_45_G142
|_45 G143
|_45_G144
|_45 G145
|_47_G151

| 47 G152
|_47_G153

| 47 G154
Board 39 Power
Board 41 Power
Board 43 Power
Board 45 Power
Board 47 Power
J_40_G119
J_40_G120
J_40_G121
J_40_G122

J 40 G123

14

[4-10-8]
[4-10-13]
[4-5-4]
[4-5-8]
[4-5-13]
[4-0-4]
[4-0-8]
[4-0-13]

[5-0-45]
[5-3-45]
[5-5-45]
[5-10-45]
[5-0-40]
[5-3-40]
[5-5-40]
[5-10-40]
[5-0-35]
[5-3-35]
[5-5-35]
[5-10-35]
[5-0-30]
[5-3-30]
[5-5-30]
[5-10-30]
[5-0-25]
[5-3-25]
[5-5-25]
[5-10-25]

[5-15-45]
[5-20-45]
[5-25-45]
[5-28-45]
[5-30-45]



212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254

J 42 G128
J_42_G129
J 42 G130
J_42_G131
J 42 G132
J_44 G137
J 44 G138
J_ 44 G139
J 44 G140
) 44 G141
J 46_G1l46
J_46_G147
] 46 G148
J_46_G149
J 46_G150
J_48_G155
J 48 G156
J_48_G157
J 48 G158
J_48_G159
Board 40 Power
Board 42 Power
Board 44 Power
Board 46 Power
Board 48 Power
K_50_G164
K 50 G165
K_50_G166
K 50 G167
K_50_G168
K 52 G173
K_52_G174
K_52_G175
K_52_G176
K _52_G177
K_54_ G182
K 54 G183
K 54 G184
K_54 G185
K_54_ G186
K_56_G191
K_56_G192
K 56 _G193

15

[5-15-40]
[5-20-40]
[5-25-40]
[5-28-40]
[5-30-40]
[5-15-35]
[5-20-35]
[5-25-35]
[5-28-35]
[5-30-35]
[5-15-30]
[5-20-30]
[5-25-30]
[5-28-30]
[5-30-30]
[5-15-25]
[5-20-25]
[5-25-25]
[5-28-25]
[5-30-25]

[5-15-20]
[5-20-20]
[5-25-20]
[5-28-20]
[5-30-20]
[5-15-15]
[5-20-15]
[5-25-15]
[5-28-15]
[5-30-15]
[5-15-10]
[5-20-10]
[5-25-10]
[5-28-10]
[5-30-10]
[5-15-5]

[5-20-5]

[5-25-5]



255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

K_56_G194 [5-28-5]
K_56_G195 [5-30-5]
K_58 G200 [5-15-0]
K_58 G201 [5-20-0]
K_58 G202 [5-25-0]
K_58 G203 [5-28-0]
K_58 G204 [5-30-0]
Board 50 Power

Board 52 Power

Board 54 Power

Board 56 Power

Board 58 Power

L 49 G160 [5-0-20]
L_49 G161 [5-3-20]
L 49 G162 [5-5-20]
L_49_G163 [5-10-20]
L 51 G169 [5-0-15]
L_51_G170 [5-3-15]
L 51 G171 [5-5-15]
L_51 G172 [5-10-15]
L 53 G178 [5-0-10]
L_53_G179 [5-3-10]
L 53 G180 [5-5-10]
L_53_G181 [5-10-10]
L_55_G187 [5-0-5]
L_55_G188 [5-3-5]
L_55_G189 [5-5-5]
L_57_G190 [5-10-5]
L 57 _G196 [5-0-0]
L_57_G197 [5-3-0]
L 57 _G198 [5-5-0]
L_57_G199 [5-10-0]

Board 49 Power
Board 51 Power
Board 53 Power
Board 55 Power
Board 57 Power
8 ft Wind Speed

8 ft Wind Direction

8 ft Along Wind Comp.
8 ft Cross Wind Comp.
13 ft Wind Speed

13 ft Wind Direction
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298
299
300
301
302
303
304
305
306
307
308
309
310
311

312

313
314
315
316
317

13 ft Along Wind Comp.

13 ft Cross Wind Comp.

33 ft Wind Speed

33 ft Wind Direction

33 ft Along Wind Comp.

33 ft Cross Wind Comp.

70 ft Wind Speed

70 ft Wind Direction

70 ft Along Wind Comp.

70 ft Cross Wind Comp.

160 ft Wind Speed

160 ft Wind Direction

160 ft Along Wind Comp.

160 ft Cross Wind Comp.

13 ft (3cup/Vane) Along Wind
Component

13 ft (3cup/Vane) Cross Wind
Component

30 ft (Sonic) Wind Speed

30 ft (Sonic) Wind Direction
30 ft (Sonic) Along Wind Component
30 ft (Sonic) Cross Wind Component
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Table 4 Summary statistics of wind flow characteristics for selected records from WERFL.

Mode Run Building Angle of Wind Azimuth  Mean Wind
Number Name Run Date  position Attack Angle Speed, mph
1001.01a 276 1/9/2003 270 7.7731018 277.7731 18.28
1001.01a 277 1/9/2003 270 6.3760991 276.3761 19.46
1001.01a 279 1/9/2003 270 9.6672058 279.66721 18.13
1001.02a 620 2/9/2003 270 6.2192988 276.2193 25.18
1001.02a 623 2/9/2003 270 6.3705139 276.37051 25.4
1001.02a 958 2/27/2003 270 7.0049129 277.00491 21.8
1001.02a 966 2/27/2003 270 6.6520081 276.65201 17.97
1001.02a 1851 4/4/2003 285 352.65479 277.65479 16.74
1001.02a 1912 4/6/2003 285 351.7236 276.7236 19.97
1001.02a 1920 4/6/2003 285 354.81601 279.81601 21.04
1001.02a 1926 4/6/2003 285 352.8945 277.8945 15.37
1001.02a 2071  4/16/2003 285 354.77051 279.77051 29.93
1001.02a 2072 4/16/2003 285 352.74301 277.74301 28.56
1001.02a 2190  4/19/2003 285 352.16959 277.16959 19.02
1001.02a 2292 4/24/2003 195 81.648277 276.64828 16.71
1001.02a 2637  5/10/2003 195 83.331207 278.33121 15.99

Table 5 Malfunctioning instruments for each run.

Mode Record Malfunctioning instrument
1001.01 276

277

279 Tap 52000
1001.02 620 70> WS & Dir

623

958 70> WS & Dir

Tap 42004, 42008, 42013, 41504,41508, 41513,41004, 41008, 41013,
40504, 4-508, 40513, 40004, 40008, 40013
966 70° WS & Dir
Tap 42004, 42008, 42013, 41504,41508, 41513,41004, 41008, 41013,
40504, 4-508, 40513, 40004, 40008, 40013

1851
1912 70> WS & Dir
1920 70> WS & Dir
1926
2071
2072 70’ WS & Dir
2190 70’ WS & Dir
2292 70’ WS & Dir
2637 70> WS & Dir
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7. Figures

Figure 1 Roof damage from Hurricane lke
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Figure 2 Orientation of meteorological tower and the test building (North is towards the top of figure and the 160 ft tower
has an azimuth angle of approximately 280° relative to the center of the WERFL building location).
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Figure 3 Meteorological tower located at the Wind Engineering Research Field Laboratory (WERFL) on 4th Street.




Figure 4 Flat roof configuration of test structure corresponding to the data provided.
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Figure 5 Organization of instruments and tubing for roof pressure measurements on the test structure.
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Figure 6 Organization of instruments and tubing for wall pressure measurements on the test structure.
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Figure 7 New pressure tap installation used for Mode 1001 data.
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Transverse Axis

-+—Longitudinal Axis

AA=0 deg. ;

Figure 8 Tap locations on the test structure.
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Flat View Report -- Rotating Building -- (Means) 5/19/2010

Experiment: Mode 1001.02a
Run #: 620
Time History: Processed Run Data

Angle of Atack
6.2
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Figure 9 Plot of mean Pressure coefficients for record 620.
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Flat View Report -- Rotating Building -- (SDs) 5/19/2010

Experiment: Mode 1001.02a
Run #: 620
Time History: Processed Run Data
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Figure 10 Plot of standard deviation pressure coefficients for record 620.
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