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1. INTRODUCTION

1.1 General

A significant characteristic of modern building design is lighter
cladding and more flexible frames. These features produce an increased
vulnerability of glass and cladding to wind damage and result in larger
deflections of the building frame.

The building geometry itself may substantially influence the wind
loading on the structure. Wind forces may be modified by nearby
structures which can produce beneficial shielding or adverse increases
in loading. Overestimating loads results in uneconomical design; under-
estimating may result in cladding or glazing failures. In flexible
structures, wind-induced motion may cause occupant discomfort if not
anticipated during the design phase.

Techniques have been developed for wind-tunnel modeling of proposed
structures which allow the prediction of overall structural loading and
top floor accelerations. Accurate knowledge of the base moments permits
adequate but economical design of cladding strength to meet selected
maximum design winds and overall wind loads for the design of the frame
for flexural control.

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

the full-scale flow, that the turbulence characteristics of the flows be



similar, and that the Reynolds number for the model and prototype be
equal. For the velocity profiles and turbulence intensities see
previous report reference [4].

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 equal with reason-
able wind velocities. To accomplish this the air velocity in the wind
tunnel would have to be as large as the model scale factor times the
prototype wind velocity, a velocity which would introduce unacceptable
compressibility effects. However, for sufficiently high Reynolds
numbers (>2x104) the pressure coefficient at any location on the struc-
ture will be essentially constant for a large range of Reynolds numbers.
Typical values encountered are 107-108 for the full scale and 105-106
for the wind-tunnel model. In this range acceptable flow similarity is
achieved without precise Reynolds number equality.

Modeling of the building's dynamic response required that dynamic
tests of the structure be performed. For the dynamic tests, a rigid
model was supported on a force balance with high natural frequencies of
the three degrees of freedom of the model. The natural frequencies of
the balance were significantly higher than the frequencies in the aero-
dynamic loading spectrum of the wind-induced forces. This enables
direct measurement of the fluctuating wind loads on the building.
Mathematical computation using dynamic properties of the full-scale
building in combination with wind-tunnel measurements of loading spectra

allows the building response to be determined.



1.2 The Wind-Tunnel Test

. The wind engineering study was performed on the Jenkins/Empire
building modeled at a scale of 1:400. The structure was modeled in
detail to provide accurate flow patterns in the wind passing over the
building surfaces. To achieve similarity in wind effects, the area
surrounding the test building was also modeled.

The building and its surroundings were mounted on a turntable which
could be rotated to get wind from different wind directions. The entire
360-degree range was covered at 10-degree intervals.

Data were recorded, analyzed and processed by an on-line
computerized data-acquisition system. Using wind data applicable for
the building site, representative wind velocities were selected for each
wind directionality sector (see Table 1).

The dynamic loading information obtained by the high-frequency
dynamic balance was used to estimate the maximum base moment response
for two natural periods and two damping ratios of the real prototype
building.

The following pages discuss in greater detail the procedures
followed and the equipment and data collecting and processing methods
used. In addition, the data presentation format is explained and the

implications of the data are discussed.



2. EXPERIMENTAL CONFIGURATION

2.1 Wind Tunnel

Wind engineering studies are performed in the Fluid Dynamics and
Diffusion Laboratory at Colorado State University (Figure 1). Three
large wind tunnels are available for wind loading studies depending on
the detailed requirements of the study. The wind tunnel used for this
investigation is the Industrial Aerodynamics Wind Tunnel shown in
Figure 2. The tunnel has a flexible roof adjustable in height to
maintain a zero pressure gradient along the test section. The mean
velocity can be adjusted continuously in the tunnel to the maximum

velocity available.

2.2 Dynamic Model

The dynamic model was designed to study the dynamic loading of the
fundamental mode of vibration of the building in three independent
components; tramslation in two orthogonal directions and rotation about
a vertical axis. The position of the coordinate axis is shown in
Figure 3. The model was built up by styrofoam and cored through the
center to accept a 1 1/2-in. diameter aluminum tube. This tube was
bolted to the force balance to provide the high rigidity required to
give the system a high enough natural frequency. The force balance

system is described in Section 3.2.

2.3 Model Environment

A circular area of 1300 ft (400 m) in radius surrounding the
building was modeled in detail. Structures within the modeled region
were made from styrofoam and cut to the individual building geometries.

The model and its surroundings were mounted on a turntable near the



downwind end of the test section. Any significant buildings or terrain
features which did not fit on the turntable were placed on removable
pieces and placed upwind of the turntable for appropriate wind
directions. A plan view of the building and its surroundings is shown
in reference [4], Figure 7. This environment was used both for the
pressure model and the dynamic model.

The region upstream from the modeled area was covered with a
randomized roughness constructed using various sized cubes placed on the
floor of the wind tunnel. Spires were installed at the test-section
entrance to provide a thicker boundary layer than would otherwise be
available. The thicker boundary layer permitted a somewhat larger scale
model than would otherwise be possible. The spires were approximately
triangularly-shaped pieces of 1/2-in. (1.3 cm) thick plywood 6 in.
(15 cm) wide at the base and 1 in. (2.5 cm) wide at the top, extending
from the floor to the top of the test section. They were placed so that
the broad side intercepted the flow. A barrier approximately 8 in.
(20 cm) high was placed on the test-section floor downstream of the
spires to aid in development of the boundary-layer flow.

The distribution of the roughness cubes and the spires in the
roughened area was designed to provide a boundary-layer thickness of
approximately 4 ft (1.2 m), and a velocity profile power-law exponent
similar to that expected to occur in the region approaching the modeled
area for each wind direction. 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 Wind Velocity

Mean velocity and turbulence intensity profiles were measured
upstream of the model, using a hot~film anemometer, to confirm that an
approach boundary-layer flow appropriate to the site had been estab-
lished. The profiles are shown in reference [4], Figures 7-8. Tests
were made at one wind velocity in the tunnel. This velocity was well
above that required to satisfy Reynolds number similarity between the
model and the prototype as discussed in Section 1.1.

A pitot tube was placed in the middle of the wind tunnel at 36-in.
height, which corresponds to the gradient height. This pitot tube is
meant to monitor the gradient wind velocity during test runs, but that

velocity is used to nondimensionalize the data.

3.2 Force Balance

The force balance used in this project is shown in Figure 4.
Basically, it is a strain-sensing apparatus consisting of three main
parts: a heavy steel reaction or inertia ring, a steel sprung plate
supported by steel cross-beams, and a stem of aluminum tubing. The
reaction ring is bolted to the wind-tunnel turntable just below the
floor level. The entire balance rotates along with the model on the
turntable, and thus defines a body-centered coordinate system. This
right-handed coordinate system (Figure 3) is oriented with the z-axis
coinciding with the model and force balance vertical axis, and the x
and y axes in the horizontal plane. The bending moments are the
result of wind forces on the entire building model.

The strain‘gages are attached to necked-down segments of the steel

cross-members which connect the sprung portion of the balance to the



reaction base. The dynamic balance spring deformations are very small,
so semiconductor gages, which have high sensitivity, were used. All
strain gages are p-type silicon semiconductor electrical resistance
gages, having a nominal gage factor of about 140. The gages are type
SPB3-20-35 by BLH. Gage excitation and amplification were provided by
Accudata Model 218 gage control/amplifiers, manufactured by Honeywell.

The balance was designed to have a high natural frequency of
vibration to permit the measurement of dynamic loading without excessive
resonant amplification.

Calibration of the entire force balance system was performed in the
wind tunnel using the same electronics and data-acquisition system used
during testing. Weights and a fish line were used to pull on the stem
at certain positions and the output was monitored at the same time. The
resulting calibration curves are extremely linear.

The strain-gage output has a tendency to drift as the tunnel
temperature changes. To minimize this drift, a zero measurement was
taken before and after each wind-tunnel run. If an unusual drift was

observed the test was repeated.

3.3 Signal Processing

The analog signal processing system consists of three parts: gage
amplifiers, low-pass filters, and the pressure measurement system. The
analog signals from the strain gages are increased by gage amplifiers to
approximately %10 volts full scale.

The analog filter system, which is used to roll off mechanical
resonant amplification in the force balance, and to minimize aliasing in
the digital spectral calculations, was adjusted to accommodate the

mechanical properties of the building model. The first filter, part of



the Accudata 218 gage amplifier, was a 2-pole (12 dB/octave) Butterworth
low-pass filter set to a cut-off frequency (-3 dB) of 100 Hz. Secondly,
a Wavetek Model 852 8-pole (48 dB/octave) Butterworth low-pass filter
was used, primarily for anti-aliasing, although it also helped
compensate for force balance resonance. It was set to a cut-off
frequency (-3 dB) of 90 Hz for these tests.

The frequency response of the complete filter system was determined
from actual measurements using a sine-wave generator, frequency counter,
and rms amplitude calculations on the laboratory data acquisition
system. The mechanical admittance of the force balance is the
analytical function,

1
[1-(£/£ )2 12+ (28 8/£ )

1D | * =

This function is plotted in Figure 5 assuming a low damping ({ = 0.01),
along with the filter admittance curve. The balance-model system had a
natural frequency of 173 Hz (see Figure 5). The resultant spectral
window also shown in Figure 5 is the product (or sum, in terms of
decibels) of these two curves. The resultant response is within *0.5 dB
bounds up to 60 Hz, and within #1.0 dB bounds up to 90 Hz.

The sampling rate of the A/D conversion system for the study was
223 samples/second.

The reference pressure is measured by a pitot-static tube located
along the tunnel centerline at the gradient height (1200 ft full scale).
The total and static pressure tubes from this sensor were routed to a
differential pressure transducer, which provides an output signal pro-
portional to the dynamic pressure- 1/2 pUz. The transducer and a

dedicated gage control/amplifier are maintained and calibrated together



as a unit, and produce a high-level signal precisely related to the
reference pressure.

The analog to digital conversion is accomplished by a Preston
Scientific 12-bit, 50 kHz, 16-channel AD. The computer software
involved was developed by ERC-FDDL personnel. The main computer is an
HP 1000 21MX E-series. It includes a disc drive, printer, plotter and

tape drive.

3.4 Scaling of the Data

The dynamic force balance measured the wind loading in base moments
in 1b-in model scale. These results were then scaled and expressed in

moment coefficients, defined as

where q 1is the dynamic reference pressure pUi/Z, A 1is a reference
area, and L is a characteristic reference length such as the height of
the building. Measured coefficients are applicable to both the model
and prototype.

The spectral plots presented herein are in these coefficient units.
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4. RESULTS

4.1 Mean Base Moments

The mean base moments measured by the dynamic force balance were
compared to the moment values obtained by the pressure integration,
which are reported in reference [4]. The agreement between the two
methods is very good, reinforcing each other. The comparison is shown
in Figures 6a and 6b. The mean torque is so small that comparison is
neither meaningful nor important. The sign of the moments was
established by the right-hand rule about the axes.

To estimate the mean, 8,192 samples were taken of the dynamic
moments at 223 samples per second which corresponds to about 36-sec test

duration.

4.2 Dynamic Base Moments

A longer time series was required to calculate the load spectra
than to get the mean. A time series containing 32,768 samples was taken
for each load-component. At 223 samples per second, this corresponds to
2 1/2 minutes running time. The sample duration time was selected based
on the repeatability of sampling runs and required resolution of the
load spectra. This data was stored on magnetic tape. To calculate the
load-spectra this time series was divided into 8 segments of 4,096
samples each. The spectra were then calculated for each segment and all
8 spectra averaged together. The load spectra for Mx and My are
presented on pages A-3 to A-110. The Mz spectra are shown on
pages A-111 to A-155. Printouts of the spectra accompany the plots.
The torsional load spectra have some noise in them at high frequencies,
because of the very low torsional signal. This noise does not affect

the response calculation, because the integration of Eq. (C.9)
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was only carried out up to reduced frequency of 0.425. This does not
result in loss of accuracy because almost all the response energy is at
lower reduced frequencies.

The moments are multiplied by the load-factors for each wind
direction, because gradient height wind speed varies and the probability
of wind coming from each wind direction is different (see Table 1).

From the raw wind-tunnel data it is evident that wind coming from
150 degrees results in the highest dynamic loading (see load-spectra on
A-48). This is caused by vortex shedding from the tall glass building
which stands upwind for this wind direction, but fortunately wind does
not come very often from this direction.

From the information contained in the load spectra it is possible
to calculate the rms response of the proposed structure, given some
reasonable assumptions about the structure. For a detailed explanation
of that process, see Appendix C. As described in Appendix C the moment
at the base of the structure is treated as the fundamental response
parameter. The "total" base moment is the sum of the mean and fluctu-
ating parts. By using a so-called 'peak factor," g, as explained in
Appendix C, the maximum (or minimum) expected peak response can be esti-
mated. The peak factor (g) for Mx and My turns out to be 3.83 and
for Mz’ 4.02. The peak factors are considered independent of wind
direction.

As described in Appendix C, the rms response can be calculated for
many different building characteristics, by integration of the response
spectra. The only important properties for this phase of the study are
the natural period (or frequency) of vibration of the building and its

critical damping ratio. The natural period T and mass distribution
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with height was specified by the personnel of Lev Zetlin Associates,
Inc.

Figures 7a to 7f show the expected maximum base moments for the
100-year mean recurrence wind velocity. The plots show results for two
natural periods, 4.5 seconds and 5 seconds. The damping ratio in the
structure, {, 1is assumed to be 0.01 (1 percent of critical), which is
considered a reasonable lower limit for this type of skyscraper. The
peak values shown may be interpreted as '"the expected value of the
largest peak excursion occurring in a 1l-hour period during the most

severe wind storm which occurs, on the average, every 100 years."

4.3 Equivalent Static Loads versus Height

Structural frame loads in the form of pressures on 7 zones of the
tower were calculated. Based on the peak base moments for each wind
direction and incorporating a plausible vertical distribution of pres-
sure the structural pressures were estimated. This distribution of
structural pressures approximates the equivalent static loads. The
equivalent static loads could be calculated more precisely using the
exact building mode shape and generalized mass, which were not
available. The loads presented herein should be quite close to the
equivalent static loads. Figure 8 shows the zones used for the
calculations. Table 3 shows the resulting pressures for each of those

zones.

4.4 Accelerations

The building acceleration 1is primarily studied because of the
possible discomfort felt by the building's occupants. The acceleration
increases linearly with height but since the highest office level is at

403 ft, that is the height at which the acceleration was calculated.
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Since the discomfort is felt over a long time, the rms acceleration is
considered a better indicator than the peak acceleration. Because the
acceleration caused by the torsional component was negligibly small
compared to the other two, the rms acceleration was calculated using
only moment around the x and y axes.

The wind directions were split idinto 8 wind directionality
sectors and one wind direction in each sector selected to represent that
sector.

The rms values were calculated for two different natural periods of
vibration of the building, 4.5 and 5 seconds, and for two critical
damping ratios, 1 and 1.5 percent. For each one of these cases, wind
velocities for return periods of 5, 10, 50 and 100 years were studied.
The corresponding gradient wind velocities are shown in Table 2.
Table 4 shows the rms levels of acceleration calculated for each case.
It is evident that wind coming from the seventh sector causes the
highest accelerations. Figure 9 shows that sector in more detail. All
the different cases shown are below the recommended highest value from
the Canadian Building Code [5], for 10-year recurrence wind. For an
explanation of calculation procedures see Appendix B.

For further information about the effect of acceleration on humans

see references [6,7].
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Table 1. Wind Velocities and Wind Directionality Factors

Wind Speeds by Direction for Pittsburgh Airport*:

100-yr Fastest Gradient
Wind Direction Mile Wind, 33 ft Wind Speed Load Factor
(mph) (ws) mph (ws/max ws)
N 55 79 0.71
NE 42 61 0.42
E 40 59 - 0.39
SE 44 65 0.48
S 51 74 0.62
SW 51 74 0.62
W 66 94 1.00
NW 59 84 0.80

*Data obtained from National Climatic Data Center,
Asheville, NC.
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Table 2. Gradient Level Velocities for 5-, 10~, 50- and
100-year Return Winds

5 10 50 100

N 51 58 73 79
NE 42 47 57 61
E 42 47 35 59
SE 47 52 61 65
S 51 56 69 74
Sw 60 63 71 74
W 69 75 88 94
NW 61 67 79 84
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APPENDIX A

TEST RESULTS



Wind Direction

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350

0-20
30-50
60-80
90-110

120-140
150-170
180-200
220-230
240-260
270-290
300-320
330-350

LIST OF LOAD SPECTRA

Components

Run No.

13
14
15
16
17
18
19
20
21
22
23
42
43
40
38
30
29
28
36
37
33
32
31
25
26
27
44
45
46

OV W N =

6,13,14
15,16,17
18,19,20
21,22,23
42,43 ,40
38,30,29
28,36,37
33,32,31
25,26,27
44,45 46

47,1,2
3,4,5 v

M and M
X ¥

5
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1)



fSCF), (Coeff.)un2

RUN NO. 6 WIND DIRECTION B Deg. VEL. U= 48,7 fps
‘a—s T LN ML B SN M B N I UL AN NA SLA NNDNL ANEN NRSLENN SN AN MNLEN N SR § r Y T""“"IIII""Y“I’"'I":
m JSBe6! - MX 3
* JS@@e62 - MY =
TN :
3
] :Ya\'\,/}.. - ;
VA W\ ™y ]
u p
\k g ]
*\ 4
m- -
-4 ek \ -
19 '\ A\ =
ex 3
\ & 3
* E‘ 7
\ix\q :
Y f
5ku1| 2
*» on )
1 " -
*J %, )
= Y A a2 b s s s b aasabo s b b ol dalad s PUNNET IS VRS SR WY ST U N UR I W SENNT NN W A NEPYE BV P
1% 1o 1 19

Reduced Frequency fD/U



°¢ OF 1905

DAY

17

s

4

TINEC

RUN NO.

SPECTRAL FILE JS0061

FOWER

5
UNITE

CHANNEL MX IN Coeff.

' 40.70 FFS
DIRECTION: 0

WIND VEL
NON-DIMENSIONAL SFECTRUM F%S(F) OF MX VS,

A,
n

CONFICURATION

(el o I A8
Ol
L= B p
s QMM
e +ovt

lonn
-
L3
<<

638
o .

L3
*

Fxn/u

2 SEGMENTS OF

MEAN

= 144.8 SEC.

SANMFLE TINE

TOTAL

4074 SAMFLES AT

ROOT(AREA) = .2915E-01
FRS(F)

+2930E-01

= ~,5247E-01 RMS

FRE(F)

Fxh/

FXS(F)

Fxn/U

Fxn.u

FRS(F)

FRIvY

TTHRNNNNDDRNRNEYYCYO
CSOO0OCOOOOOOOOOOCOOO
LI U T U T T U O U TN U U U U U N
L Lod L b Lad e L L ad Ll L L L L b L
CHTONMHNGHONORnQOoOMO
CrOQeHONHONOM TR AT MM T
He OOV VT AP T
- o * & B B b g bt s gt e

NOONHOMHINMVTlITO ~
QOVUNMRNOCNNOTOOOCT -
NVUVWIANOONQAEMEOs + « + »

* o+ 2 s 0 b s b sripirioed

ToTgTCTTTTTTTCTTTT
COCOOCOOOCOOOCOCCO0
R T T T T T U T T TN N N SN N N N
Ld el b gt g Gt b Ll L L W L L )
CREMOAMINRMNTHOR MO
CAMOSTINHOANMEMOQaTH
NSO T M CI N O (ol Tt vt ot

L I L R IR T I I K B

Mt N THHOO VST OIS
TN MO0 O0
giicicimMmf IS et TN

L I R T I N T R

MmMEmrMMaMmRaRnanmaaEanN
00 000000000000000
[ O T A T D U SN U A S B N M|
Wbl bt b bl ps
MM YDA 00
CMONNITHMHCIONOCI
CACI I A CA T et i vt

LR R . L T S P S

.1s§E~

rtodrivirieirietried
SOOQOOOOTO
LI O R T
Wil
HOHNOPIGVNNNAOOCICND
OO TONTMO~AGCIMNVENO
TNV IONDOO Attt vt 4

LU R T U U O P S S Y

nNesTsToTaMmMmMmmmmMan
lelelolelelelolelolelolelolelololole]
LI T T U U T U U U T U U U AN N A
Lod b g ad g Lod g it Lot b g B b o g lad g L

QO OoONMOMNTHIINOHOOM
O ONMANTHO-CONIM =gy
SIS OO0 AN A CA Y I CE 0 04

[ = T I T T T T U S 3

MITICICACICICI TN U Tt et v ot 7t et vt
OOCOOOTOOOCOOOLOOOCO
U
Wbl b b b b b b L L L b
QWM -MT AR NOCNNWMINCINS
CIN-IONANGOONHTac-scaMmM
ST VO =S IMM

[ I I I A I



¢ 0OF 1965

DAY

17

-

3

TINC

&2
RUN NO.

SPECTRAL FILE J3G00

FOWER

UNITE

b

CHANNHEL MY IN Coeff.

»
¥i

CONIMIGURATION

=~

o
+ L3035
Z L.
ot lie o od

SO
Ofveatn
Lo JELT SN 4
~OOM
1 ordt

HHuH

P
3
<
3646
ot § acf

+*
*

Fxn/u

NON~-DIMENSIONAL SFPECTRUHM F¥S(F) OF MY VS,

£ SEGMENTS OF

= 144.8 SEC.

SANFLE TIME

TOTAL

4096 SAMFLES AT

+ 3630E-01

F¥DU

RMS = 3876E~01 ROOT (AREA)
FXE(F)

“01694

MEAN

FRE(F)

FXE(F) Fxn/u

FxD/u

FXS(F)

FaDuu

NRNNIN<YSYYYOYY
feletololslelololatelol
N TR TS T N S NN N
L Ll bl i
IO PO N0 i 0
I O O30l
55631865322

LI R I T N P Y

+SO00E-05

COMNOMMIIMOTITO
RS PHIC N T OO O
GOSN OG0 + + + o
LR A L B R R P L ]

e oI
COCOCOCOLOCO0O
P N T T S S T N N N S N T I
Lo g bl e Rt ad Ao Led Lo R L ad Ll
QNN OPIHGaMG 0
M GNSE QO HCII0 T
FICHIt Tt vt Tt vt e = 03 GO N

LI PN P S R S R

.435E*04
+ 34IE~04

<
0
r._
"2}
o
3

.630E 04

Ml N IO OV IO T DI M O N
AT NN mPNeANOC~MINOOr
i Mmfmaa T Taoln

LI R AR B R B B I RN N

MIMGMAMIMMMNING NPT o <
OOOOOOOOOOOOOOW
[ T T T T T T T T I N
Lid ol o Lad ik L Gl Gad b lad b ad e Ld
LI QAC QOO TNO (O
MMM TINOOMNNG
CACICE T CIC  TAmt l rd v  O 00

* o % p P ke e koAt e

ot et 0t o vt et vt g v d
COOCOOOOOOO
RN EEEE
G bl L b Bl L Wi e
“H OO JUINI SOOI NN
OIS TUNITMOMHNMNINNO
P IO GO0 vt et ord vt vt £

LI B I S T Y IR T IR TP

G LLMIFI MMM
OOOOOHOCOOHOOOOO

075115028873543
O et Ch et MM I R o

o T I T T U S

0
9
S
1
é
3
7
8E
4
il
O
e
1
7
9379E*03

I I I P I I IR I I 2 R P P e D
OWOOOWOWOOQOOOOWOW
i | 2 I i | 2 T T T T I i
Lo bbbt L fot Lot Qa bid Lot b Lot BB L Lot Lad Lud
SOCIN T OO OO NI~
SN HBIONACONOT OO
“EI et O IO O et et ot w1 P D

€3 & 4 & & & 4 o 2 & % 2 b o s 3 e



RUN NO. 13 WIND DIRECTION 18 Deg. VEL. U= 48.6 fps

fSCF), (Coeff.)uw2

LN ANEY NSRS B L B I RN A NN SN AN AN M AN ELA O v v LANMEL B L A S S A S NN N N NN SR AN SLANE SR AN M |
u Jsei13t - MX
* JS8{32 - MY

*/ \“‘N/ \

/ A,
y  wN\
X 1
‘Pd\iﬂ\?\xih E
if\ \ E
*da\ é
L ‘;
X% J
o i
AL )
\ % _
NP SN TP P B S TP T Y JA.L....LJ..M,
e 19

Reduced Frequency fD/U

s a s ateaaalaanl b tatalat




¢ OF 1985

18154 nAY

TIHE

RUN NO.

SFLCTRAL FILE 3801321

FOWER

13
CHARNEL MX IN Coeff. UNITS

i

CORFIGURATION

QMG
O
O+ +
« et
Ier ovde

[

-4

3%

<L <%

3¢ 3

o oo g

4
+

SFECTRUM F¥B5(F) OF MX V8. FiD/U

NON~-DIMENSIONAL

4094 SANFLES AT

2 SEGMENTS OF

= 14&4.8 SEC.

SANFLE TIME

TOTAL

+2764E-01

Fxo/y

-+ P215E-01 RM3 = ,2B22E-01 ROOT(AREA) =
FRES(F)

MEAN

FRE(F3

Frosy

FRE(F)

Fin/u

FRE(F)

Friu

PRnnniinnninninninn eoug
COOOCOOCOOCOOCOSOOOO
LS U T T TR U TN TN T AT T T O NN
Lt L bl b Lt Ld L g Lad L Rl g Bl
HTT QIO MINQOTHNOT UM
OLHMOCIO AV VOMME M
PN 0T T I Mt ot et P ot
L I I I I O A U T,
e S S P L b B s D 1 (N X L
CTOCOIVNMNOCIATIOOS v
RNNOVAOOQMeE0s + + + o
LR N B N R B Y e K D ]

ST G T I LT qTTTTTCTN
COCOOOTOOCOOGOOOOO
20 T T T T T T T T A T N T O O O
Ll L bt U L Ll W L L
IO IN O
FINTAOS e H O I IO N PIIQ O P
Cv P OIRI e Mt ™ttt vl et i 8

LI S PO T T T TR O R S SRy

CHONOMHOMNNMNEONNMoON
L ORGP DO iy
A MMM St o T TN

L I T O e R T

TMIFIMI MMM MFIMINMMPERNMN
o0 0000000000000
il | H T O T TS T S S A
wiid EEEEEEEEEEEEE
OQUHINMEINOINE O T TG
T NI MINC OGN MM e
CACHCI A ot GOt P it e vt

L I R A I R T .

s
<
Wi

+256E-02
1746E~03
.198E—0’

ot ol 7t e o ot et et et
COOQOOOOO0
S T T T T T T T O
L bl L bd L L bl
MO GINOQROMCIOGO IO N
(IO RNITMOANMMNT--OO
CAUIN DO OO0t ot vt et ot vt g 04

D O T T e T TR O I R

ieradgaasgrMMmrmaMmMaMm
0000000000000%0000
[ T T TN T U TS TN S N N TS N UNS N AN A
Lodbad fadbod pud badiad bt g Bk L o L) el Lt g Lad
SN O -HMNTOOO-IONeINo
SUNJIOCTOUNIDNNMMNARTOD
It T PINOC O At et CICICI 00N

[ T O T P e I R

M CICECACE TN CA G Tl vt vt ot et vl et o4
OGOOOOOOOOOCOOTOOOO
IS U (N T N U NN U SN NN AN T N NN N AN AN |
Lad Lad b Ld b L Ll b Ll L e L b b Rl g Lad
SOMNONT VRO OOMINIe<ToOMO
COmONIONOO AT O OMM
..511234578911112233

[~ T I T L R A



?° 0OF 1985

18154 DAYy

TIKE

RUN HNO.

SPFCCTRAL FILE JE80132

FOUWER

UHITS

12

CHANNEL MY IN Coeff.

40.56 FFPS
10

o b

~O

NI VE
RECTION

- -t

A

CONFIGURATION

-
I

4t

* LI 3E
Z L. s
. d.d

Sl
[oYigl:s]ov)
O 4] -
~o0mmM
PIE ovd

[N

Fan/su

NON-DIMENSIONAL SFECTRUM F¥B(F) OF MY VS,

2 SEGMENTS OF

MEAN

SAMFLE TINE = 144.8 SEC.
+3403E-01

Frbsu

TOTAL

SAMFLES AT

4094
RMS

ROOT(AREA)Y =

FRE(F)

+3426E-01

'3

—.165

FXS(F)

Feivvu

FRG(F)

Fxhuu

FES(F)

FxD/

NINNNNIINEINNNNYoU0wo
COOOOOOOOOCOOOOOOO
[ I T T TR T T T N A T N N U NN N N A |
LWitgldiu b et b e bad Lot Lt Lol Ll Gd Lt Lad Lud
CHOHTHAHA OO et O D
OGNV IO TOO DTN
NS TaMPIT T DMt
- -

LS T R I T T S I Y

DA A T IV OO NI O
SO OVOMNONMIGTOOOO
NNNOOVONNOOOMN0s « « + »
4 2 2 st s d et s aririvieg

ST g TT
GO 0000000
2 T T T [
EEEEEEEEE
TG NNOON M T OO
MOt ONEOONa i iies
NGreifitit vt et et QO g3

L PO T R T S I I T R B 2

oo
000
TN

E- 05

T
00
EE

E—OS
E-05

SOOI NINPMOO
(e ORGP 0nOaMMIm i~
Cig iMoo Ty

LRV T TR T TP PO SRR TP R

Ll Dt Il gl Tttt Bz R It d o Bl A bl o
COO0OOOOOOOOOOOOOTOo
20 T T T T N T S TR TN AN D S N N SN B N
Wit bl bt b b b g Wt bl g
HOVOoWM—ONTIOtianIMAOu
NN ~ONONMM O AN
FICICICICIC T A i i v e - 300N 0
> & % & ® 4 * 4 b 4 b 4 v s s e
o o] vt o vt e vE o T el
COOOOOTOTO
200 T U I I S I R A |
Wit bl gl )

MO ROOMOI-O OIS0
amnNO et TS ~tinpMnt-n o
R Ta Ty R e RN RN F o <2 B NEE P P PO T o

P P T

g eMMMImMMNMmNMMaMaM
(el elo el 0000000000000
I SR N T I | I T T T T T I |
EEEEEEEEEEEEEEEEEE
COUCHUNNNTMEeMNOTOOH WO
COomNOOVNnTollciTEoMN~—
e Gt T MM e
o B T T TP e P I T
PACACICACLCI OO Pl vt T gt vt e vl et v
000000000000000%0%
I S T T T T T A T I O A 1
Lo Lad g Gt b Dad Ll Lad Lad it Ld g Led Lad Bad Lad Lad
CoOMHOMeVBOHOOMINGTLOMO

SOmAnUOG-aciT g aMmi
AT TN et OO G MY

[ B . T T T O S SR



fSCF), (Coeff.)ux2
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RUN NO. 42 WIND DIRECTION (28 Dag. VEL. U = 408.5 fps
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FOWER SFECTRAL FILE J30421 TINE 22133 nay 100 oF 31205
WIND VEL ¢ 40.31 FFO RUN NO. 42

CONFIGURATION A RIRECTION? 120 CHANNEL MX IN Coeff. UNITS
NON-DIMENSIONAL SFECTRUM FXS(F) OF MX VS. FxI/U ¢ D = 5.000 IN,

U = 40.51 FFS

=A = 8663 LRS

kAL = 13.0 LEXIN

8 SEGMENTS OF 40%&6 SAMFLES AT 223.21 8/86 TOTAL SAMFLE TIME = 1446.8 SEC.
MEAN = -,1297 RMS = .3325E-01 RODT(AREA) = .3232E-01
Fxon/su FES(F) Fxh/u FRS(F) Frhvu FRE(F) Fap/u *8(F)

0.00 0.00 +423E-01 ,250E-03 e224 +21DE~-02 « 047 +202E-04
+S561E~03 ,751E~05 +468BE-01 .223E-03 242 +208E~03 + D65 +18B3E-04
+112E-02 L211E-043 +«S13E-01 ,351E-03 + 260 +165E-02 +592 +153E-04
+1468BE-02 ,275E-04 +338BE-01 ,227E-03 278 +125E-03 +610 +133E-04
+252E-02 .567E-04 +403E-01 305E-03 e 296 +131E-03 + 663 +123E-04
+364E-02 ,788BE-04 +647E~01 ,353E-03 +314 +879E-04 +681 +110E-04
+477E-02 730E-Q4 +692E~01 2705E-03 s 032 +011E-04 + 735 +PSBE-05
+SB9E-02 .104E-03 +760E-01 ,345E-03 + 330 +792E-04 753 +P54E~05
+701E-02 ,102E-03 +B49E-01 ,33BE-03 » 347 +S07E-04 +BO7J +F22E-0D
+B13E-02 ,583E-04 +P3%E-01 .400E-03 + 385 +317E-04 +825 +892E-05
+P81E-02 +143E-03 +103 +371E~03 +403 +360E-04 .87 «642E-05
+121E-01 ,105E-03 +112 +407E~03 +421 +402E-04 +897 + I47E-05
+143E-01 .144E-03 1121 +466E~03 +43% +414E-G4 + 250 +290E-035
+165E-01 173E-032 +130 +3BZ2E-03 +437 + 334E-04 768 +236E-05
+199E-01 .162E-03 + 139 +470E-03 + 475 +295E-04 1.02 +127E-05
+244E-01 ,174E-~02 3152 «373E-03 +493 +270E~04 1.04 +B4BE-04
+289E-01 ,224E-03 +170 +319E-03 511 +242E-04 1.09 +746E-06
+334E~01 239E-03 1686 +204E-03 +H529 +202E-04 1.11 +635E-Q&
+378E-01 236E-03 + 206 +249E-03

oy-v
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FOWER SFECTRAL FILE 450422 TIKE 22133 DAY 100 OF 1985
WIND VEL 3 40,51 FFS RUN NO. 42

CONTIGURATION A DIRECTION: 120 CHANNEL HY IN Coeff., UNITS
NON-DIMENSIONAL SPECTRUM FXS(F) OF MY VS, FXhi/u ¢ D = 5,000 IN,

U = 40,951 FFS

Q=A = 284863 LEBS

AxARL = 13,84 LEkIN

B8 SEGMENTS OF 40%4 SAMPLES AT 223.21 /% TOTAL SAMFLE TIHME = 1446.8 SEC,
MEAN = ,1959 RMS = +3675E-01 ROOT(AREA) = .3623E-01
FxDh/U FXS(F) Fxn/u FXS(F) FxDsu FRE(F) Fxp/su *8(F)

0.00 0,00 +423E-01 ,399E-03 + 224 +10SE~03 +547 +130E-04
+361E-03 . 248E-04 +44BE-01 ,271E-03 e 242 «104E-03 13 +117E-04
+112E-02 .609E-04 +D13E-01 ,263E-03 + 260 o 7B3E-04 + 3922 +108E-04
+168BE-02 ,4689E-04 +358E-01 ,313E-03 +278 »745E-04 + 610 +T47E-05
+252E~-02 .954E-04 +603E-01 ,26%E-03 2594 +670E-04 +HED +P21E-05
+364E-02 ,219E~03 +547E-01 J199E~-03 +» 314 »S583E-04 + 681 +B5BE-05
+477E-02 +150E-03 +6F2E-01 L261E-03 e 332 +353E-04 + 735 +850E-05
+3BPE~-02 ,2286E-03 +760E~-01 ,2248E-03 + 350 +367E-04 + 7293 +BP7E-05
+701E-02 ,2346E-03 +B42E~-01 ,204E-03 e 367 ¢ J29E-04 + 307 +T16E~0S
+B13E-02 ,188E-03 +239E-01 ,287E-03 + 383 +307E-04 + 825 +10BE-04
+98B1lE-02 .389E-03 +103 1 263E-03 +403 +2897E-04 8379 +B48E~0S
+121E-01 .223E-03 112 +231E-03 1421 +289E-04 1897 +346E-0S
+143E-01 .332E-03 +121 +221E-03 +» 439 +203E-04 + 250 +180E-05
+165E-01 .313E-03 +130 +239E-03 + 457 +188E~-C4 + 748 +117E-03S
+199E-01 .35BE-03 + 139 +177E-03 «171E-04 1.02 +FO06E-04
+289E-01 L,3463IE-03 +170 +159E-02 +153E-04 +6AKE-O
+334E-01 J402E-03 +188 +149E-03 +137E-04 yASPE~-06
+378E-01 ,2B4E-03 1206 +131E-03



£5(f), (Coeff.)wx2

RUN NO. 43 WIND DIRECTION 138 Deg.

VEL. U = 48.4 fps=
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FOWER SFECTRAL FILE 4504321 TINE 221490 DAY 100 OF 1905
WIND VEL ¢ 40.40 FFS RUN NO., 43

COHFIGURATIOHN A RIRECTION? 130 CHANNEL MX IN Coeff. UNITS
NON-DIMENSIONAL SFECTRUM FXS(F) OF MX VS, F¥Di/Uu ! I = 5.000 IN.

u = 40,40 FFS8

Q%A = ,B614 LES

) AxAxL = 13.78 LBXIN
8 SEGMENTS OF 4096 SAMFLES AT 223.21 §/8 TOTAL SAHMFLE TIME = 144.8 SEC.
MEAN = -.,1239 RMS = ,3148E-01 ROOT(AREA)Y = 3076E-01
Fxhv/u FXS(F) Fipsu FRS(F) Fip/su FXS(F) FxDp/u FXE(F)

.00 0.00 +424E-01 .316E-03Z ¢ 225 +138E-03 + 5486 +20BE-04
+S62E-03 +4671E~05 +A469E-01 L, 254E-03 + 243 +132E-03 1366 +10BE-04
+112E-02 ,20BE-04 +S514E-01 .225E-~02 261 »111E-03 + 993 +164E-04%
+169E-02 ,258E-04 +SS9E-01 ,300E-03 279 +217E~04 +611 +129E-04
+253E-02 ,232E-04 +604E-01 ,245E-03 257 +B4BE-043 e 665 +129E-04
«36BE-02 ,67BE~-04 +H49E-01 L, 25BE-023 +315 +7928E~04 +683 +109E-04
+478E-02 .758E~-04 +6F4E-01 ,24%E-03 + 333 +6L0E-04 « 237 +109E-04
+390E-02 ,59BE-04 e 762E-01 ,231E-03 +351 +S94E-04 ¢ 755 +B5%9E-00
+703E-02 .5SBIE-04 +B3S2E-01 ,239E-~-02 + 369 +320E-04 + 309 +227E-05
+815E~-02 ,973E-04 +P42E~01 J277E~03 + 386 +473E-04 «B27 +862E-05
+9B84E~-02 ,121E-03 +103 + 290CE-03 +404 +441E-04 081 + 707E-05
+121E-01 ,206E-03 +112 +319E-03 422 +329E~-04 «8%99 + 3F4E-0S
0143E'01 0161E“"03 0121 0262E"‘03 0440 0335E‘°4 1-953 .LBEE-—OS
+166E-01 +212E-03 +130 +298E~-03 +458 +310E~-04 971 + 26BE-0D
+200E-01 ,251E-03 +139 «243E-02 + 474 +250E-04 1.03 +135E-03
+245E-01 ,296E-03 +153 +236E~-03 +474 +2B1E-04 1.04 +103E-05
+290E-01 ,291E-03 171 +207E-02 +912 +2172E-04 1.19 +FO01E-06
+334E-01 J274E-03 +189 +186E-03 +330 +230E~-04 1,12 1 7S2E-06
+379E-01 ,284E-03 + 207 +135E-03

ey-v



FOWER SPECTRAL FILE JS0432 TINE 22340 DAY 100 OF 1785
4
I

] WINDR VEL 3 40.40 FFS RUN NO. 3
CONFIGURATION A DIRECTION? 130 CHANNEL HY IN Coeff. UHNITS
NON-DIMENSIONAL SFECTRUM FXS8(F) OF MY VS. FxD/U ¢ D = 5.000 IN,
u = 40.40 FFS
Q%A = .Bé614 LRS
QkAxXL = 13.78 LBXIN
8 SEGMENTS OF 4096 SAMPLES AT 223.21 &/8 TOTAL SAMFLE TIME = 146.8 SEC.
MEAN = .18764 RMS = +3%68BE-01 ROOT(AREA) = 3948E-01
FrIvU FXS(F) FiIv/u FRS(F) Fxhv/ F%S(F) FxD/sU FRS(F)
0,00 6.00 +424E-01 +342E-03 + 225 +144E-03 348 «149E-04
+S62E-03 L 247E-04 +469E-01 ,38B7E-03 243 +134E-03 + D66 +130E-04
+112E-02 .58%9E-04 +914E-01 ,3I07E-03 261 +753E-04 + 583 «11BE-04
+1469E-02 ,785E-04 +IDPE-01 ,423E-03 + 279 +847E-04 611 +112E-04
+253E-02 .832E-04 +604E~-01 L442E-02 e 297 +305E-04 465 +104E-04
+36BE~-02 J199E-03 +649E-01 .288BE-03 +315 +375E-04 + 4683 +BB9E-05
+478E-02 .218BE-02 +694E~-01 J272E-03 332 +484E-04 737 +9585E-03
+D90E~02 152E-03 +762E-01 L, 323E-03 + 351 +464E-04 + 755 +850E-05
+703E-02 .,213E-03 +B52E-01 .300E-03 + 369 +454E-04 +BOY +109%E-04
+B13E-02 ,253E-03 +942E-01 .403E-03 » 386 +416E~04 + 827 +127E-04
+9B4E-02 ISBLE-03 +103 +306E-03 +404% + 36PE-04 +E81 +F12E-05
+121E-01 .444E-03 +112 +314E-03 + 422 +307E-04 +899 +38SE-05
+143E-01 .4467E-02 121 +291E-03 + 440 +247E-04 + 253 + 226E-05
+166E-01 ,360E-03 +130 +287E-03 + 458 +218E-04 971 +1461E-05
+200E~-01 ,480E-03 +139 +20ZE-03 476 +23IBE-04 1.03 +12BE-0S
+245E-01 .507E-03 +153 +209E-03 +494 +191E-04 1.04 +101E-05
+290E-01 .S01E-03 171 +183E~-03 512 +1856E-04 1.10 +BABE-0&
+334E-01 .412E-03 »189% +167E-03 +3530 +161E-04 1.12 «703E-06
+379E-01 .354E-03 207 +145E-02

Y9-v



fSCF), (Coeff.)nx2

RUN NO. 48 WIND DIRECTION (48 Deg.

VEL. U = 48.3 fps
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FOWER SPECTRAL FILE 450401 TINE 21133 DAy 100 OF 1985
WIND VEL ¢ 40.34 FPS RUN NO. 40

COHMIGURATION & DIRECTION? 140 CHANNEL MX IN Coeff. UNITE
NON-DIMENSIONAL SPECTRUM FXS(F) OF MX VS, FxDh/U0 ¢ D = 5.000 IN.

u = 40,33 FFS

axA = L,0589 LRS

QAL = 13.74 LBXIN

8 SEGMENTS OF 4076 SAMPLES AT <23.21 B8/8 TOTAL SANMPLE TIHME = 1446.8 OEC.
MEAN = -.803%9E-01 RHS = ,32035E-01 RODOT(AREA) = .318%E-01
Fern/u FES(F) FxD/U FXS(F) Fxp/y FXS(F) Faivu FXS(F)

¢.00 0.00 +425E-01 21BE-03 + 225 +22FE-03 + 949 +274E-03
+S63E~-03 ,5678BE-05 +470E-01 ,2346E~03 + 243 +214E-03 + 967 +25%9E-04
+113E-02 ,162E-04 +915E~01 J220E-03 261 +162E-03 k] +221E-03
+169E-02 ,904E-05 +360E-01 .233E-03 279 +161E-03 612 +183E-04
+2B3E-02 .342E-04 +SH00E-0L L 271E-03 e2%7 +129E-03 -1 +16BE-043
+366E-02 ,479E-04 +SS0E-01 .249E-03 + 315 +127E-03 + 604 +139E~-04
+479E-02 L 663E-04 +SP5E-01 L2B0E-03 + 333 + 722E-04 + 738 +152E-04
+DP1E-02 +653E-04 +763E-01 ,364E-03 + 351 +836E-04 + 756 +120E~-04
+704E-02 .629E-04 +853E~-01 . 340E-03 369 +825E~-04 +010 «109E-04
«8B1l6E-02 ,128E~03 +$43E-01 ,274E-03 + 387 +&641E-04 + 828 +PFEE-OT
+P85E~-02 ,118E-03 +103 +260E-03 +405 +S93IE-04 083 +220E-05
+121E-01 ,160E-03 +112 +382E-03 +423 +442E-04 + 201 +»37BE-05
+144E-01 .143E-03 +121 +3734E~03 +431 +474E-04 + PO +336E-00
+166E-01 +234E~-03 +130 +359E-03 +459 + 3P6E~-04 + 9723 +261E-05
+200E-01 ,193E-03 «132% +3IBE-0Z e477 +SF0E-04 1,03 +149E-00
+243E~-01 J215E-03 +153 +346E-Q3 + 495 +351E-04 1,04 +P446E-06
+290E-01 .221E-02 +171 +340E-03 +9132 e 22CE-04 1.190 +BLOE-06
+335E-01 ,236E-03 + 189 +341E-03 + 531 +297E-04 1.12 +704E-06
+3BOE-01 .267E-03 + 207 +294E-03

9%-v
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fSCFI, (Coeff.)nn2

RUN NO. 38 WIND DIRECTION 1658 Peg.

VEL. U = 48.4 fps=s

19

| LA A A e 2 e v r.,.,ﬁrrﬁil
l\

SN N

N ™~

-1
18
Reduced Frequency fD/U

™y

R

\

T

u JS@381 — MX
* JS@382 - MY

| SN SH NN NALNE ENLAN SN SR

8y-v



FOWER SPECTRAL FILE J80161 TINE 212319 DAY 100 OF 1285
WIND VEL 3 40.40 FFPS RUN NO. 38

CONFIGURATION A DIRECTION? 150 CHANHEL MX IN Coeff. UNITS
NON-DIMENSIONAL SPECTRUM FXS(F) OF MX VUS, FxD/U ¢ It = 5.000 IN.,

u = 40,40 FFPS

akA = L,B614 LES

QkAaxL = 13,78 LBXIN
B SEGMENTS OF 4096 SAMFLES AT 223.21 8/8 TOTAL SAMPLE TIME = 1446.8 SEC.
MEAN = -,271%9E-01 RMS = .418B0E-01 ROOT(AREA) = .412BE-01

Fxp/u FRS(F) Fin/U FRE(F) FES(F) FxD/U FXS(F)

0.00 0,00 +424E-01 ,213E-03 + 2295 +S94E~03 + 948 +35BE-O4
+S&62E-03 ,37BE-05 +469E-01 L 311E-03 +243 +S10E-03 1966 +321E-04
+112E-02 .,48B7E-05 +9314E-01 ,255E-03 1261 +421E-03 +5%3 +301E-04
+169E~02 ,726E-05 +SSPE-01 .363E-03 + 279 +305E~03 +611 + 2920E~04
+253E~-02 ,129E-04 +604E-01 ,AJ1E~-0Z + 297 +29BE-03 + 6698 +23BE-OS
+365E-02 .260E-04 +649E-01 ,4546E-03 + 315 « 232E-03 + 683 +209E-04
+47BE-02 J256E-04 +&F4E-01 L 474E-03 «333 +1905E~-02 + 7237 +205E-04%
+3P20E-02 .477E-04 +762E~01 J666E~03 + 351 «162E-03 +799 +175E-04
+703E-02 +400E-04 +852E-01 .8485E-03 + 369 +110E-03 + 309 +180E-04
+815E-02 ,6B6E-04 +P42E-01 +929E-03 +386 +131E-02 +827 +143E~-04
+IB4E~-02 J837E-04 +103 +973E-03 + 404 +772E~04 » 081 +114E-04
+121E~-01 ,599E-04 112 +120E-02 +422 +804E~04 +899 +&76E-05
+143E-01 .B29E-04 +121 +125E-02 + 440 +380E-04 + 293 +997E-05
+166E-01 ,836E-04 +130 +126E-02 + 458 +&641E-04 971 +399E~0S
+200E-01 ,B96E-04 139 +121E~02 474 +616E-04 1.03 +203E-05
+245E-01 .110E-03 +153 +724E-03 1494 +DS2E~04 1.04 +116E-05
+290E-01 L, 133IE~03 +171 +F34E-03 +912 +B27E-04 1.10 +110E-Q3
+334E-01 ,200E-03 +189 +835E-02 + D530 +435E-04 1.12 +SDBE-0Q6
+379E-01 ,231E-03 207 +707E-03

67—V



FOWER SFECTRAL FILE JS0382 TINE  21:19 DAY 100 OF 1985

N WIND VEL 3  40.40 FPS RUH NO. 38
COHFIGURATION A DIRECTIONS 150 CHANNEL MY IN Coeff. UNITS
NON-DIMENSIONAL SPECTRUM FXS(F) OF MY VS, FXD/U : I = 5,000 IN,

U = 40,40 FFS

B%¥A = .B614 LES

. QkA%L = 13,78 LDXIN
8 SEGMENTS OF 40%6 SAMPLES AT 223,21 S/S TOTAL SAMFLE TIME = 144.8 SEC.
MEAN = .2199 RMS = .5164E-01 ROOT(AREA) = ,5140E-01
FxD/U FXS(F) FRD/U F¥S(F) FXDR/U FYS(F) FRD/U %S (F)

0.00 0.0 +424E-01 ,77CE-03 ., 225 +212E-03 . 548 +374E-04
\S562E-03 +460E-04 V449E-01 . 684E-03 .243 V212E-03 566 v 36PE-04
+112E-02 ,703E~04 +513E~01 ,S560E-03 1261 +184E-03 , 593 '277E-04
+169E-02 ,149E-03 .559E-01 .655E-03 0279 +144E-03 vb11 +297E-04
+253E-02 ,245E-03 +604E-01 ,701E-03 . 297 +136E-03 665 +243E-04
+365E-02 ,249E-03 +649E-01 ,648E-03 315 +106E-03 683 +252E-04
+478E-02 .444E-03 +694E-01 ,S34E-03 L 333 +102E-03 737 +215E-04
+SP0E-02 ,369E~03 J762E~01 712E-03 . 351 +$25E-04 .755 +211E~04
+703E-02 ,294E-03 +852E-01 .720E-03 369 +7BCE-04 . 809 +225E-04
+815E-02 ,519E-03 +942E-01 ,601E-03 386 ' 766E~04 827 +224E-04
+9B3E-02 .3B0E-03 103 +S95E-03 404 +673E-04 861 +163E-04
+121E-01 ,472E-03 112 +618E-03 . 422 + SOBE-04 .899 + 64BE~0S
+143E-01 .693E-03 W121 +475E-03 + 440 +SO2E-04 953 + 368E-05
V166E-01 ,747E~03 +130 +524E-03 4583 +S516E-04 L971 +245E-05
+200E-01 .649E-03 1139 +A52E-03 L4746 +471E-04 1.03 +170E-05
+245E-01 ,709E-03 153 +A14E-03 c494 v420E-04 1.04 +11SE-05
+290E-01 .691E-03 V171 . 325E-03 512 +425E-04 1.10 +102E-05
+334E-01 ,643E~03 189 +330E-03 530 +A21E-04 1.12 . 748E-06
+379E-01 .72BE-03 $207 V27IE-03

0s-v
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RUN NO. 328 WIND DIRECTION 168 Daeag. VEL. U = 48.3 fps
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OF 19885

SO

&7

DAY

SPECTRAL FILE J00301%

FOWER

20
CHANNEL MX IMN Coeff. UNITS

RUi NO.

A
Fi

CONFIGURATION

Qe
OPMNINN
O i) -
«OCIM
YIST oot

waeun

Fxn/u

NON-DIMENSIONAL SFECTRUM FXS(F) OF MX VS,

2 SEGMENTS OF

144.8 GCC.

SANFLE TIME =
+3270E-01

TOTAL

SANFLES AT

3096

= L,3286E-01 ROOT (AREA) =
FX3(F)

~+«1454E-01 RNS

=

MEAN

FXS(F)

FxD/u

FRE(F)

Fxn/

Fxn/u

FES(F)

Fxhi/u

A-52
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@+ 6 & 4 e L 4 s st et s o

SOUIMNNO N AN SIIMIMIINO 0
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29 OF 19€S

22116 DAY

TINE

RUN HNO.

FOWER SFECTRAL FILE

UNITS

30

CHANNEL MY IN Coeff.

1B

»,

CONMIGURATIOH

Ovtar i
[ o2 128 &8
(=284 £ 3
+OM
TIT ot

SPECTRUM FXS(F) OF MY V8., FiDv/U

NON-DIMENSIONAL

134,88 SCC.

SANFLE TIHE

TOTAL

3.21 8/8

4
Cd

40746 SAMFLES AT

8 SEGMENTS OF

+4217E-01

Fin/u

+4237E-01 ROOT(AREA) =
FE3(F)

+1805 RMS

MEAN

F%8(F3}

Fin/u

FXS(F)

Firn/u

FRS(F)

Feli/u

A-53
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RUN NO. 28 WIND DIRECTION 170 Deg. VEL. U = 4.4 fps
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¢ 0OF 1985

nay
Coeff. UNITE

29
IN

RUN NO,
CHANNEL MX

SPFLCTRAL FILE 450291

FOUWER

ONFIGURATION A
NON-DIMENSIONAL SPECTRUM FXS(F)> OF MX VS.

-
"

{

oul
« U3 I
Za. e
il

QS
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S +g -
+QCIM
NI o™

(i3 BT

-l

3

aTx

3¢ 36
o o ag]

L 4
[

Fxn/u

FRES(F)

sKc.
Fxn/s

146.8

FRG(F)

SAMFLE TINE

=  +2967E-01

TOTAL
Fxpsu

ROOT (AREA)

FRB(F)

+2980E~01
FxI/uU

4096 SANMFLES AT

+2001E~01 RNMS
FRS(F)

8 SEGMENTS OF

MEAN

Fxnsu
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?¢ 0OF 1905

nAay

4
o

TINE

RUN NO.

JE0292

FOWER SFECTRAL FILE

UNHITS

29

CHANNEL MY IN Coeff.

CONFIGURATION A

>t
« U300 96
Zh.mea
el fd

QO
Qs
Q + ¢
< QLM
T ow

nnnu
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*

<T<T

3% 3%
[=J=iadiai

4
*

FiRn/u

NON-DIMENSIONAL SPECTRUM FXS(F) OF MY VS.

8 SEGMENTS OF

136.8 &LC.

TOTAL SAHNFPLE TINE

40946 SAMPLES AT

+3224E-01

Fxpsu

+328BE-01 ROOT (AREA) =
FX3(F)

RMS

1166

MEAN

FRES(F)

Fin/u

FRS(F)

FRR/U

F¥8(F)

Frp/u
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RUN NO. 28 WIND DIRECTION 188 Deg.

VEL. U = 48.5 fp=
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*7 0OF 1785

DAY

i

*s

€

TINE

RUN NO.

SFECTRAL FILE

FOWER

UNITS

IN Coeff.

28

CHANNEL MX

40,49 FPS
180

COHFIGURATION A

FxLo/u

NON-DIMENSIONAL SFECTRUM FXS{(F) OF MX VS.

28 SEGMENTS OF

MEAN

SAMNFLE TIHME = 144.8 SEC.
+2726E~01

Fxn/u

TOTAL

4096 SAMFLES AT

ROOT (AREA)
FRS(F)

+2B19E~01

Fxpsu

+73B7E-01 RMS =

FRE(F)

FRIv/u

FXS(F)

FXS(F)

FxD/U
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FOWER SFPECTRAL FILE JS0282 TIHE 221 1 DAY o0 Oor 17945

WIND VEL 3 40,49 FFS RUN NGO, 28
CONFIGURATION A DIRECTION? 180 CHANNEL MY IN Coeff. UNITE
NON-DIMENSIONAL SPECTRUH FXS(F) OF MY VS, FXD/U ! D = 5,000 IN,
U = 30,49 FFS
%4 = 8454 LES
Q¥AXL = 13,85 LEXIN
8 SEGMENTS OF 4076 SAMFLES AT 223,21 S/S TOTAL SAMFLE TIME = 144.8 SEC.

65~V

MEAN = .8351BE-01 RMS = . ,223BE-01 RODT(AREA)Y = .2202E-01

FxO/u F¥S(F) F¥D/u FERS(F? FiR/u FRE(F) FxnRv/u FXS(F)
0.00 0.00 +423E-01 ,945E~04 + 224 +132E-03 + 547 +114E~-04
+DH1E-03 219E-05 +46BE~-01 .P04E-04 242 +108BE-03 + 965 +102E-04
+112E-02 .356E-0D +B13E-01 L10BE-03 + 260 +B12E-04 392 +BB3E~05
+168E~-02 ,522E-05 +3538E-01 ,118E-03 278 +528BE-04 1610 +794E~-05
+252E-02 +979E-0S +603E-01 L153E-03 e 296 +923E-0G4 + 663 +764E~05
+36BE-02 L121E-04 +H548BE~-01 .143E-03 + 314 +S06E-04 +682 +H563E-05
+A77E-02 .8B91E-¢S +693E-01 J162E-03 « 332 +3F0E-04 e 736 «HIBE~0D
+3BFE-02 +145E-04 +760E-01 J193E-03 « 350 +33SE-04 +754 +673E-05
+701E-02 .104E~-04 +BS0E-01 267E-03 + 268 +264E-04 + 307 + 724E-05
+B13E~-02 ,118E-04 +F3RE-01 L291E-03 + 386 v2746E~04 825 . -
«FB2E~-02 J278E-04 +102 ¢+ 344E~03 + 404 +214E-04 +87% + -
+121E-01 .246E-04 «112 +307E-03 +422 +199E-04 +897 . -
+«143E-01 .2346E-04 «121 + 2B5E-02 ki +1B6E-D43 + 951 . -
+165E~-01 +367E-04 +130 +27SE-03 7 +176E-04 + 769 .
+199E~-01 .S34E-04 +13¢ 1 22PE~-03 9 +152E-04 02 .
+244E-01 ,437E-04 +152 v274E-03 3 +136E-04 1.04 .
+289E-01 .712E-04 +170 +120E-032 i +127E-04 1.09 ’
»334E"'01 08895‘04 0188 01865“03 9 01215“"04 1011 [3
+379E-01 .763E-04 + 206 +3163E-03



fS(F), (Coeff.)wx2

RUN NO. 36 WIND DIRECTION 198 Deg. VEL. U = 41.08 fpe
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100 OF 1905

DAY

17148
36

TIHE

RUN NO.

FOWER SFECTRAL FILE JGO03ét

UNRITS

CHANNEL MX IN Coeff.

41.00 FFS
i%0

CONFIGURATION A

It
u

0 4
*

Fxn/u

NON-DIMENSIONAL SFECTRUM FXS(F) OF MX VS.

8 SEGMENTS OF

= 144.8 SCC.

SANFLE TIME

TOTAL

4096 SAMFLES AT

+2731E~01

Fih/u

ROOT(AREA) =

FXS(F)

+2957E-01

Fxn/u

+83577E~01 RMS =

MEAN

FRE8(F)

Friv/u

FXS(F)

FRS(F)

Fxn/u

A-61
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FOWER SFECTRAL FILE J30362 TINE 114 RAY 100 OF 1785

9V

’ WIND VEL 3 41,00 FFS RUN NO. 36

COHNTIGURATION & RIRECTION? 190 CHANNEL HY IN Coeff. UNITS
NON-DIMENSIONAL SPECTRUM FXS(F) OF MY VS. FxIwvt ! D = 5.000 IN.

u = 41.00 FPS

Q%A = .8072 LES

QkAxXL = 14.,1% LEBXRIN

B8 SEGMENTS OF 4076 SAMPLES AT 223.21 8/8 TOTAL SANFLE TIME = 146.8 SCC.
MEAN = ,8655E-01 RNS = ,2228E-01 ROOT(AREA) = ,2205E-01
Fxp/U FRS(F) FER/y FX8(F) FxDhsu FRG(F) F¥D/U FXS(F)

0.00 0.00 +418E-01 .114E-03 + 221 +HBZE-04 + 540 +®70E~-05
+S54E-03 . 373E-05 +463E~01 L145E-03 239 +S71E~04 +558 + 772E-05
+111E-02 .957E-05 +307E-01 L192E-02 + 257 +450E~-04 + 985 +740E-05
+l66E-02 .142E-04 +991E-01 ,121E~03 274 +36CE-04 + 602 +SPBE~05
+249E-02 .209E-04 +396E~-01 ,144E-03 + 292 +427E-04 + 656 +60PE-0D
+360E-02 .247E-04 +640E~-01 .216E-03 +310 +297E-04 + 673 +S23E-00
+471E-02 .345E-04 +6B84E-01 L165E-03 + 328 1 275E-049 o 727 +D9PE-05
+OB2E-02 ,544E-04 +751E-01 ,194E-03 + 345 +234E-04 +744 +320E-05
+SP2E-02 L606E-04 +B39E-01 .200E-03 e 3&3 +215E-04 797 +469E~05
+803E-02 ,283E-04 +928E-01 ,192E-03 + 381 +2046E-04 + 815 +494E-05
+P69E-02 .48B8E-04 102 +207E-03 + 399 +1B85E-04 +B468 +3B0E-05
+119E-01 ,840E-04 +111 +158E-03 +416 +176E~04 +886 +159E-05
+141E-01 .8B35E-04 +119 +135E-03 +434 +150E-04 + 239 +FB3E-06
+1463E-01 .7B7E-04 +128 +143E-03 +452 +116E-04 957 +SD6E~06
+1%7E-01 L111E-03 +137 +14%E-03 + 469 +154E-043 1.01 +4929E-06
+241E-01 ,111E-03 +150 +126E-03 487 +109E-04 1.03 +311E-06
+285E-01 .104E-03 + 168 +101E~-03 « 905 +107E-03 1.08 +21BE-06
+330E-01 ,108BE-03 +186 +264E-04 + 323 +P14E-05 1,10 +167E-06
+«374E-01 .100E-03 204 +790E-043
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RUN NO. 37 WIND DIRECTION 288 Deg. VEL. U= 41.1 fps
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CONFIGURATION A
NON-DIMENSIONAL SFPECTRUM FXS(F) OF MX VS,

g SEGMENTS OF

MEAN =
Fxn/u

e o comt ot arws ot b o S A oot s da0t ees e oma tese

* * » e 9 o
oo Uld el
O QOO
DO
mmmmmm
RN

] i
[elelololalalalotatelalel ol ol
P WY el NI STSYSTX] N

- " 9 © 9 € 9

(NEAFS1 S o o

mmmmmmmm
]

+1104

FXS(F)

0.00

+110E-04
+200E-04
+382E-04
+392E-04
+BS4E-04
+B24E~-04

+332E-03

4096 SAMPLES AT

FOWER SPECTRAL FILE J50371%1 TIHE 20340 DAY
WIND VEL 3 41.05 FPS RUN NO. 37
DIRECTION! CHANREL MX IN Coeff, UNITS
s I = 3.000 IN.
u = 41.0%5 FFS
Q%A = ,80%96 LES
QGXAXL = 14.23 LERIN
223.21 /8 TOTAL SAMFLE TIME = 146.8 SCC.
+ 3097E-01 ROOT (AREA)Y = ,2954E-01
FxIn/u FXS(F} Fap/uy FXS(F) Fansu
+418E-01 .25BE-03 221 +O0B&E-04 + 530
+462E-01 .264E-03 +239 +723E-04 +957
+S0AE-01 .322E-02 + 256 +634E-04 + S84
+350E-01 .1B6E-03 274 +488BE-04 602
+39SE-01 L218E-03 292 +366E-043 + &35
+63PE-01 ,227E-03 + 310 +327E-04 e B72
+SH03E-01 223E-03 + 327 +S19E~-04 726
+790E-01 ,220E-03 +34% +284E-04 +743
+B83BE-01 .212E-03 + 363 +231E-04 + 796
+F27E-01 L,214E-03 + 380 +218E-04 +814
0102 021°E—03 398 017°E’°4 0867
+110 +202E-03 +416 +161E-04 + 885
+119 «1720E~-03 + 433 +144E-04 + 238
d28 d?O&@Z 0451 440504 0956
+137 +161E-03 + 369 +130E-04 1.01
+150 +136E-03 + 487 +121E-04 1.03
+168 +135E-03 2304 +112E-03 1.08
+186 +114E-03 +822 +106E-04 1.10
+ 203 +Q04E-04

100 OF 1285

FEXS(F)

- e v cme et e ot cpan oo

+260E-05
5824545
+770E-03
+H54E-05
+D26E-05
+462E-05
+43JE~05
+371E-08

02?“?06

9~V



100 OF 1985

nRAY

20140
37

TIKE

RUN NO.

JS0372

FOWER SFECTRAL FILE

URITS

CHANNEL MY IN Coeff.

CONIIGURATION &

I
u

L
*

FxDR/u

NON-DIMENSIONAL SPECTRUM FXS(F) OF MY VS.

144.8 SEC.

SAHPLE TINE
+2787E-01

TOTAL

4076 SAMFLES AT

B SEGMENTS OF

ROOT(AREA) =
FRS(F)

+278B4E-01

+1138 RMS

MEAN

FES(F)

Fxh/u

FXS8(F)

FDv/y

FxD/u

FXS(F)

Fxiv/y

A-65

BINNHNNNNDINNINYN009Q
SCOOOOCOOOCOQOCOOCOOOOC
| T T T N U U U U I I B I BN O |
Lol lad bad fad Lid dad Lad Lot tad Lad ad Lod ad Lo ad Lad Lad tad
QOCNCIM MO TNNONY OO
Pt IO O IO OO T T TN
CONNONIN TN T T 40O 0t
¢ & & & & b 4 4 & b At a0

SN NANOMOTN IO RO
THNACNPNTOHOOMNCOS -
OOV OPNINF 00000 ¢ « « o

TR AR I T Y B N B AR X R R ]

LT T T T T TN
SOCOOQOUOOOOOOOOLOD
N N
Ll it bdta i Wit ta L tad ad tad fad i Ll L
HAN QT OO TN OO N
HEIGGMIANMNOTHONON-Og
CINI TN ™ vt vt g i On

LI T I S U B I R T I I U S N

OO PO INIMO WO NN\ T
MPRAGCLITI0-MNYOONy
O MMM @ T o <t TN

LI S T IR T I IR R R R R I IR T I Y

MIMMEFMMMMERMR NN e
(elelelolelolelolelolelulololelolelolel
[0 20 T T T T T TN U R U O T AN TN A O |
Gadtad bad Lot Lad Lot Lk et ol ot e Lt Lo Lad ad Ll lad Lt L
I ONMOMONONNOE w0
QNI OVIDIN N T et 1]
Cd ot T vt vt O v o vt v vt oo o o] vt o i O
* & & 5 & & % b s b &t s s s

wed el vt ol v o wf oo v ]
COCOOOOOLO
{ 2 TN T T N R B N O |
Lad g bad Lof Lad Lot bl Lad Lad Lad
ONUONOMNOANNONONOROM
OO N MUINIMENOM-NMNYRS
LN VONOO vt vl it et et 0

L S S L L I I I I A L

QageTmmeEMmmnMmMmamMMmMnmeg
SOOOODOOOTOCOCOOOD
| DL T T T T T T T T UL O O I I
Wi ad bl Gl Ll g bt Log Lad g 4 Lt Lt g Lad
SINNNNMOMNNTMMOACNNTNO
QMM T N OO NM NN M
M EMOL OOt et vt et N N
Lo B R I I N A A T I )

OMNI OO ~“NNOO MO
O OTIONDO QOO T OO TON
St T OB O it = (I

[ T P D P Y



fS(F), (Coeff.)wx2

RUN NO. 33 WIND DIRECTION 218 Deg. VEL. U = 41 .8 fps
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100 OF 1i9€S5

nay

r

..

1o

TINC

RUN MO,

SPCCTRAL FILLC

FOWER

UBHITS

Coeff.

M

5
I

CHANNREL HNX

CONFIGURATION A

QLT
N ovd

-

3%

<<

96 3¢

= pn F -

[
]

FiD/U

NON-DIMENSIONAL SFECTRUM FXS(F) OF MNX VS.

8 SEGMENTS OF

SEC.

136.8

SAHFLE TINE =
+2223E-01

TOTAL

SABFLES AT

4096

ROOT(AREA) =

RMS = .318B7E-01
FxDsu FRS(F)

+1160

MEAN

Fx8(F)

Fxbp/u

FE(F)

FxD/U

FRS(F)

Fehv/u

A-67
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FOWER SPECTRAL FILE J50332 TINE 18:13% pay 100 OF 19€0
WIND VEL ¢ 40.96 FFS RUN HO. 33
CONTIGURATION & DIRECTION? 210 CHANNREL MY IN Coeff. URITS
NON-DIMENSIONAL SFECTRUM FXS(F) OF MY VS. FXI/U ¢ I = 3.000 IN,
u = 30.%96 Fre
QXA = .DO054 LEBS
arAkL = 14,17 LERIN
B8 SEGMENTS OF 4096 SAMFLES AT 223.21 8/8 TOTAL CAMFLE TINE = 146.8 SCC.
MEAN = ,1145 RMS = +3501E-01 ROOT(AREA) = ,3442E-01
FRIv/Y FES(F) Fxhvu FRE(F) FxDR/ U FRE(F) Fxn.ou FX8(F)
0,00 0.00 +417E-01 .352E-02 e222 + 720E-04 +031 +704E~05
+555E-03 .108E-04 +463E-01 .2%4E-03 237 +S40E-04 + 959 +68BE-05
+111E-02 .S19E-04 +307E-01 J23VE-03 + 297 +S03E~-04 +583 +677E-05
+166E-02 ,439E-04 +382E-01 .342E-03 279 +418E-04 + 603 +u73E-05
+250E-02 .4671E-04 +3F6E-01 .Z41E-03 293 +331E-04 16356 +DILE-0D
+360E~02 ,103E-03 +640E-01 256E-03 + 310 +3IPE-04 1674 +426E-05
+471E~02 .150E-03 +&608E-0 J272E-03 s 328 +220E-04 727 + I72E-035
+382E-02 L,119E-03 +731E-01 .265E-03 + 346 +223E-04 + 745 +361E-05
f6F3E-02 L 316E-03 +840E-01 J23ISE-Q2 + 363 +213E-04 + 798 +356E-03
+804E-02 ,265E-03 +P29E-01 L2146E-03 + 381 +169E~04 +B16 +400E~05
+P70E-02 ,339E-03 + 102 +2B3E-03 1358 +1BZE-04 +B69 +3ILHE-05
+119E-01 .28%9E-03 +111 +201E-03 +417 +142E-04 + 887 +144E-05
+141E-01 .343E-03 +119 +200E-03 +433 +124E-04 + 740 +6HBBE-06
+164E-01 .403E-03 +128 +164E~-03 +432 +116E-04 » 758 +478E-06
+197E-01 J393E-03 +137 +1467E-02 +470 +117E-04 1.01 +363E-06
+241E-01 .38%9E-03 151 ¢126E-03 +488 +P26E-05 1.03 +22BE-06
+2B6E-01 .334E-03 168 +110E-03 + 305 +372E-0S 1.0 +153E-0&
+330E-01 ,282E-03 +186 +B&9E-04 + 523 +748BE-05 1,10 +121E-06
«374E-01 .334E-03 203 +746E-04

89-vV



£SC(F), (Coeff.)nx2

RUN NO. 32 WIND DIRECTION 228 Deg.

VEL. U = 41 .8 fps
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100 OF 1205

10131 DAY

TINE

RUN NO.

FOWER SFECTRAL FILE J50321

UHITS

Coeff.

2
N

3
I

CHANNEL MX

4]

CONMIGURATION

e o

L
-
3¢

<
36 36
[ pwindas

-
*

Fen/u

NON-DIMENSIONAL SPECTRUM FXS(F) OF MX VS,

SANFLE TIME = 144.8 SCC.

+3044E-01

TOTAL

4074 SANFLES AT

8 SEGMENTS OF

RMS = +404BE-01 ROOT(AREA)
FXS(F)

1366

MEAN

FR8(F)

FRn/u

FYG(F)

Fxn/s

Fxn/u

FXS(F)

FRDi/u

A-70
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FOWER SFCCTRAL FILE 4850272 TIHE <1153 Ay 2% 0OF 1905
WIND VEL ¢ 40.38 FPS RUN HNO. 27
CONFIGURATIOHN A DIRECTIOM: 260 CHANNEL MY INMN Coeff. UNITGS
NON-DIMENSIONAL SFECTRUM FXS(F) OF MY VUS. FxI/U ¢ I = 5,000 IN,
u = 40,38 res
axA = L0606 LE3
QrAxL = 13.77 LEBXIN
8 SEGMENTS OF 4074 SAMFLES AT 223.21 8/8 TOTAL SAMFLE TIME = 146.0 CEC.
MEAN = -.1741E-02 RMS = ,2520E-01 ROOT(AREA) = .2507E-01
Fxhi/uU FRE(F) F¥D/u FXS(F) Fn/u FXE(F) FxbsU FXE(F)
0.00 0.00 +420E-01 L128E-03 + 225 +147E-03 + 349 +143E-04
+S62E-03 ,232E-05 +470E-01 ,157E-03 + 243 +10%E-03 1967 +138E-04
«112E-02 +601E~-0D +S15E-01 +167E-02 r2bl + FO0E-03 + 994 +119E-04
+1469E-02 .508E~0S +360E-01 ,18%9E-03 279 +806E~-04 » 612 +1035E~-04
+253E-02 ,109E-04 +&05E-01 L1B9E-03 297 +765E-04 +bb6 +S21E-05
+366E~02 ,167E-04 +&650E-01 232E-03 +315 +b643E-04 + 684 +813E-05
+478E-02 ,200E~-04 +675E-0 L253E-03 +a33 +S561E-04 + 738 +&22E~0D
+IP1E~-02 313E-04 +762E~01 ,225E~-03 + 351 +436E-04 + 756 +H97E~-05
+703E-02 ,426E-04 +8352E-01 .274E-03 v 369 +401E-04 +310 +6P2E-0O5
+816E-02 ,519E-04 +P42E-01 .234E-03 + 387 +402E-04 +328 +SFIE~00
+984E-02 +691E-04 +»103 +297E-02 + 405 s S24E~-04 +0B2 +SS0E-0T
v121E-01 .472E-04 +112 +314E-03 +423 +302E-04 + 9200 + 228E-05
+143E~-01 .BS3E~04 +121 +32CE-0Z +441 °4GE-04 754 +125E-05
+166E-01 ,712E-04 +130 +274E-03 +459 245E-04 772 +871E-06
+200E-01 ,914E-04 .13% +261E~-03 1477 .227E 04 1.03 +&05E~-Q6
+245E~01 ,104E-03 +153 +226E-03 + 495 +183E-04 1.04 +417E-06
+290E-01 +117E-03 171 v 272E-03 +913 +17%2E-04 1.10 +»2B3E-04
+335E-01 .102E-03 +189 +209E-03 +931 +154E-04 1.12 +281E-06
+380E~01 .11BE-03 + 207 +145E-03



£SCF), (Coeff.)n2

RUN NO. 44 WIND DIRECTION 278 Deg. VEL. U = 48.2 fps
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Reduced Frequency fD/U
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FOWER SFECTRAL FILE J30441 TINE 22148 RAY 100 OF 1985

WIND VEL ¢ 40,23 FFS RUN NO. 44

CONFIGURATION A DIRECTION: 270 CHANNEL MX IN Coeff., UNITS
NON-DNIMENSIONAL SPECTRUM FXS(F) OF MX VS, FxDh/U t I = 5.000 IN.

U = 40.23 FFS

Qxa =  .8543 LRS

QkAXL = 13.67 LEXIN

B SEGMENTS OF 4096 SAMFLES AT 223.21 8/8 TOTAL SAMPLE TIME = 146.8 SEC.
MEAN = .,1470 RMS = +3149E-01 RODT(AREA) = .3071E-01
Fxb/U FXS(F) Fxh/u FXS(F) Fxh/u F¥S5(F) FxLli/u FXS(F)

0.00 0.00 +426E-01 ,208E-03 224 +BOSE-04 +951 «142E~04
+965E-03 L 179E-04 +471E-01 .194E-03 + 244 +O16E-04 1569 +150E-04
+113E-02 ,28B3E~-04 +517E-01 .218E-03 1262 +867E-04 596 +1446E-04
+169E-02 ,265E-04 +DH2E-01 L202E-03 + 280 +793E~-03 614 +126E-03
+254E-02 ,476E-04 +&607E-01 ,23BE-03 298 +O87E-04 + 6468 +110E-04
+I67E-02 L4L67E-04 +632E-01 J171E-03 +316 +S07E-04 686 +110E-04
+4B0E-02 .,166E-02 +697E-01 L 190E-03 + 334 +470E-04 + 740 +103E-04
+O9P3E-02 J149E-03 +765E-01 ,204E-02 + 352 +406E-04 +758 +233E-05
¢ 706E-02 ,19%E-03 +855E-01 J216E-03 + 370 + 368E-04 +8113 +974E-05
+819E-02 +151E-03 +?446E-01 .208E-03 . 388 +314E-04 +831 +849E~-0D
+98BE-02 ,249E-03 +104 +172E-03 406 +312E-04 + B85 +6BBE-05
+121E-01 ,23%E-03 +113 +159E-03 +424 +237E-04 +203 +482E-05
+144E-01 .336E~03 +122 +163E-03 442 +245E-04 257 +47ZE-05
+167E-01 ,236E-03 +131 +139E-03 + 460 +245E-04 + 279 + 314E-05
+200E-01 .365E-0Q3 +140 +149E-03 478 +221E-04 1.02 +123E-03
+244E-01 ,283E-~03 +153 +119E-03 + 496 +181E-04 1.05 +712E-06
«291E-01 ,2%5E-03 +171 +134E-023 +318 +1792E-04 1.10 +3B7E~04
+336E-01 ,20BE-03 +189 +101E~03 + 533 +156E~04 1.12 +310E-06
+3B1E-01 ,223E-03 + 207 +9F2E-04

G8-Vv



FXS(F)

nAY 100 OF 198605
UNITS
1446.8 SEC.
F¥Dh./U

22148
44

TINE
FR8(F)

RUN NO.
CHANNEL MY IN Coeff.

+2672E-01

Fahsu

TOTAL SAMFLE TIHE

=

*
*

FFS

FxDn/u
ROOT{AREA)

FRS(F)

223.21 8/8
e s o e e e e it e e e

FxD/

FOWER SPECTRAL FILE JS0442
+126B6E-01

40946 SANFLES AT

FXS(F)

~+95613E~-01 RMS

8 SEGMENTS OF

MEAN

NON-DIMENSIONAL SPECTRUM FXS5(F) OF MY VS,
Fxlv/y

OHFICURATION A

.
=

¢
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£SCF), (Coeff.)un2

RUN NO. 45 WIND DIRECTION 288 Deg. VEL. U = 48.2 fps
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100 OF 1985

221595 RAY

TIHE

RUKR NO.

FOWER SFECTRAL FILE JS80451

UNITS

45

CHAMNEL MX IN Coeff,

40,23 FFS
280

A
¥

CONFIGURATION

VI vt

[ 1]

1318
TOTAL SANFLE TIHE

n
u
Q%A
Q%A

4
+

Fxn/u

NON-TIMENSIONAL SFECTRUM F¥S(F) OF MX VS.

SEGMENTS OF

136.8 SBEC.

3.21 §/%

m
A

4096 SAMFLES AT

&
MEAN

+3364E-01

Fxiv/uy

ROOT(AREA) =

FRS(F)

+3409E-01

Fxhv/U

RMS

+1647

FXS(F)

FxIn/U

FRS(F)
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100 OF 1985

22135 DAy

TINE

RUN NO.

FOWER SFECTRAL FILE JS504352

UNITS

45

CHANNEL MY IN Coeff.

CONFIGURATION A

FxDh/U

NON-DIMENSIDONAL SPECTRUM FXE8(F) OF MY V8.

144.8 BEC.

=

SAMFLE TINE
+2724E-01

TOTAL

4074 SAMFPLES AT

SEGHMENTS OF
-+?085E-01 RMS

8
MEAN

+2744E-01 ROQT (AREA)
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fSCF), (Coeff.)ns2

RUN NO. 46 WIND DIRECTION 298 Deg. VEL. U = 40.3 fps
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100 OF 19€5

DAY

1

..

23

TIKE

RUN NO.

FOWER SFECTRAL FILE JS0461

UNITE

46

CHANNEL MX IN Coeff.

CONMIGURATION &

4+
¢

FxIt/U

NON-DIMENSIONAL SPECTRUM FXS(F) OF MX VS,

= 146.8 SEC.

SAHFLE TIHE

TOTAL

40946 SAMFLES AT

8 SEGHMENTS OF

+3093E-01 ROOT(AREA)Y = ,3078BE-01
FRS(F)
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100 OF 1960

nAY

SPECTRAL FILE J80462

FOWER

UNRITS

44

CHANNEL MY IN Coeff.

RUN NO,

40.26 FFPS
250

*swe

N

~40
L

WIND V
DIRECT

CONIMIGURATION A

-
LA IGE
e od

I
u

.
¢

Fxoi/u

NON-DIMENSIONAL SFECTRUM FXS8(F) OF MY VS,

1346.8 SEC.

TOTAL SANFLE TIHME

223.21 8/s8

SAMFLES AT

40%¢&

B SEGMENTS OF

MEAN

+ 3086E-01

Finsu

ROOT(AREA) =

FRE(F)

+3072E-01

Fxn/u

RMS

-+1051

FRS(F)

Fxhsu

FX8(F)

FRS(F}

Fxn/u
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RUN NO. 4 WIND DIRECTION 348 Deg. VEL. U = 498.6 fps
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4
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fSCF), (Coeff.)nn2

RUN NO.

5 WIND DIRECTION 358 Deg.

VEL. U = 48.5 fps

‘a—s‘ Y LN AN B A S DN B iy (LN N I RNSRLASNN N NN NN T AN EM AN SR | T T T B B ALIAR SN BELAE I B B B
B JS@est - MX
* JS@@62 - MY
x ]
Y
K\w/ *\\// *\f\ . - E
VR AR TV Y 3
"’u/\\a’/ - r\ :
. N .
1e A\ E
i’\ q\ i
X 3
My,
k4| ]
-5 Y aala s aab 2 b a b ot atalal N o oa s s s b aasal o }M
19 =T
12 12 12

Reduced Frequency fD/U

80T~V



'y ]
¢
O~

£~
£~

nay

44
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SFECTRAL FILE JS00
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IN Coeff.

CONFIGURATION A
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FxIv/u

NOM~DIMENSIOMAL SPECTRUM F¥S(F) OF MX VS,

SKe.

146.8

o=

SANPLE TINE
+3183E-01

TOTAL
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Reduced Frequency fD/U

RUN NO. 6 WIND DIRECTION @ Deg. VEL. U = 42.7 fps
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SPECTRUM F¥S(F) OF MZ

NON-~DIMENSIONAL

134.8 GCC.

TOTAL SAMFLE TIME

SAMFPLES AT

OF 4094
+1712E-01 RMS

£ SEGMENTS

MEAN

+4731E-01 RODT(AREA) = L1703E-01
FXS(F)

A-113

FES(F)

Fiiv/u

FXS(F)

Fiosu

Fxhsu

FRS(F)

Fn/su

ST TN TTTTTCINGIOD
COOOOOCOOOOOOOOOCO
L AR J00 T T U N T U TR N Y A NN N N O
L b bl b b Wit W b bl g bl bl L
MOOMIOTYTTOOWUNI0
Cled IO A = IO INICI MM O
ettt e 1M I N O T

LR R R R R I T N Y N Y

Ol et TOINIT OO0 PN I O et
TOUCOVOMNOHNMOTIOOO -
NNV OIRNNOOQROGNN + + «
LI A R I I R e e latula]

R i D b i b il B
ﬁOh.»OJUOA.vOOOOOOOOOOO
P i i RN
Ll bl Ll b W L L L b g L ad lad g
HACIMUN NN T = TNV
MM O™ QNN MG N
CACICACCACL A0 v ot vt vt vt oot Ol v et

L IR IR R R I B T I I Y I B .

SHONTIM AN ANNFMO0
e AP MA@ OCIPINIT N0y
CHEIOCIIM MMM M ST <t ¢ T T 1310

PR R T T T T TR PO G O

R R AR R I A i i - -
(efeolelelelolololelelolelelole) 000
| N N T NS T AN NS T S S U NN N B N A |

EEEEEEEEEEEEEEEEEE
MOOMBO-HONNGNIGMOOG
CNOCOCOMNNI MO OO
YAl eine TTIMMMMe]

L e T R T T T A SO S S

.2&8E~04

P g Tt g Tt ] g v
COSOOOOLO0
[N T I TN TR N SRR
Ll g i G bl bl L
MEOGNGINGOQOMM-HOONCIOND
N0 TMOGNMMNNO O
T UIPI VOO OO ot vt et vt g vt et (o

PP O I T R IR TP I TSR RPN

NegtadTaTatTaTTTe Tt
OCOCOLOOCOOOOTOoOoT
IR S U T T TN T T N A N N NN L N |
bl b bl et bt L Gl g L g L g il
SO T O TR O N D riNeOr@
CrBOTMTUNT U T 0O
et T N 9O

06&#00076000‘0600!0

PICACICACICACICA O oot v g et vt ef v
OOCOOOOCOOOOGOOCOT
T T T T A O T D T U T A T A R N B
Wilddbd it bl bbbl bl bl g by
SOMNOMNTUNCHOOMNC-<TWMO
QUGN ONOCHOMNT OO
I M TNt 1IN

[ I I R I I R




FOWER SPFECTRAL FILE JS0143 TINE 1¢t 0O npay ¢¢ OF 1985
WIND VEL ¢ 40.57 FPS RUN NO. i4

CONFIGURATION A DIRECTION: 20 CHANNEL MZ IN Coeff. UNITS
NON-DIMENSIOMNAL SFPECTRUM FXS(F) OF MZ VS. FxDI/U ! D = 35,000 IN,

U = 40,57 FFS

%A = ,8487 LEBS

QxAXL = 2.172 LEXIN

£ SEGMENTS OF 40946 SAMFLES AT 222.21 8/8 TOTAL SAMFLE TIME = 146.8 SEC.
MEAN = .4%90BE-01 RMS = ,.5833E-01 ROOT(AREA) = +1351E-01
Frp/u F¥S(F) Fxh/U FRS(F) Fxh/U FRG(F) FxIrv/uU FRE(F)

0.00 0.00 «423E-01 .3295E-04 223 +209E-04 D44 +117E-04
+SA60E-03 L,122E-04 +467E-01 .S54SE-04 242 +2346E-04 + 564 +109E-04
+112E-02 ,462E-05 +S12E-01 ,504E-04 + 299 +2435E-04 + 991 +115E-04
«168BE-02 .58BBE-05 +357E-01 .354E-04 + 277 +187E~-04 + 609 +440E-04
2892E-02 . 752E-05 +60Z2E-01 .421E-04 + 299 +182E-04 663 +SFEIE-0D
» 3LA4E-02 . 706E-0T «6547E-01 . 401E-04 +313 +158E-04 + 680 +241E-05
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RUN NO.
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18

10

12

18

RUN NO. 18 WIND DIRECTION €8 Deg.

VEL. U= 48.6 fp=
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RUN NO.

FOWER SFECTRAL FILE US0193
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RUN NO.

FOWER SFECTRAL FILE JS02032
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CHANNEL MZ IN Coeff.
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fS(f), (Coeff.)un2

Reduced Frequency fD/U

RUN NO. 21 WIND DIRECTION S0 Deg. VEL. U = 48.6 fpe
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¢ OoF 1985
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20110

~
-

TINC

RUN NO.

JCO233

SFECTRAL FILE

FOWER

DHITEC

Coeff.

3
N

Cit

M

CHANNEL

40.59? FFG
110

COMFIGURATION A

OGOt
QUIC T
S e
+OC1
T o4

Fxn/u

NON-DIMENSIONAL SFECTRUMN FXS(F) OF MZ VS.

CANPLLE TINEC

+1151E- 01

FxDv/u

TOTAL

SAMFLES AT

4096

8 SEGMENTS OF

MEAN

ROOT (AREA) =
FRO(F)

+143%E-01
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2 3 LI
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£S(f), (Coeff.)ns2

Reduced Frequency fD/U

RUN NO. 42 WIND DIRECTION 128 Deg. VEL. U = 48.6 fpe
'34 L. L & v r‘ v fl'l'f'_" f. v r"""‘.r L L2 L L 2 r" T'lr‘l"'r L] ' L J ‘I "'"r'-
" ® JS8423 - MZ .
C ® JSP433 - MZ i
i * JSB483 - MZ -
- -
R -
-
- | -
12 - .
- ]
I ]
- ol
e =1
18 1o 12 18

LT~V



FOWER SPCCTRAL FILE J850423 TINE 221332 pAY 100 OF 1905
WIND VEL ¢ 40.51 FPC RUN HNO. 42

COHF IGURATION A DIRECTION: 120 CHANNEL MZ IN Coeff., UHITS
NON-DIMENSIONAL SPECTRUM FXS(F) OF MZ VS, F¥Ii/td t I = 35.000 IN.

u = 40,31 FFS

ax = ,B&63 LES

. Qiaxl = 2.166 LEXIN
B SEGHENTS OF 4076 SAMPLES AT 223 .21 S8/8 TOTAL CANFLE TIME = 1446.8 SBEC.
MEAN = 37B4E~01 RMS = ,27B1E-01 ROOT(AREA) = 1924E-01
FxDsuy FRS(F) Fips/u FX8(F) FiRo/u F3(F) Fap/u FYS(F)

0.00 ¢.00 +423E-01 J6B2E-03 223 +623E-04 + D47 1 223E-04
+361E~-03 .B17E-0S +468BE-01 ,698BE-04 + 242 +&648BE-04 + 9495 +200E~04
+112E-02 .183E-04 +S13E-01 LEQ2E-04 + 260 +BA43E-04 372 +370E~04
+168BE-02 ,102E-04 +358E-01 ,701E-04 +278 +S32E-04 + 5610 +40BE-04
+202E-02 .174E-04 +603E-01 ,720E-04 296 +335E~-04 1663 +198E-04
+364E-02 JA46BE-04 +S47E~01 L L22E-04 + 314 +S14E-04 + 681 +1838E-04
+4727E~02 335E-04 +y692E-01 .89BE-04 + 332 + 366E-04 + 735 + 202E-04
+IBPE~02 ,331E-04 +760E-01 +445E-04 + 350 +475E-04 + 793 +»19BE-04
+701E-02 .368BE-04 +B849E~-01 ,755E-04 + 367 +416E-04 + 807 +207E-04
+B13E-02 ,S66E-04 +939E-01 JOS0E-04 « 385 ¢+ 367E-04 D25 +270E~04
+?81E-02 ,585E-04 +103 +208E~04 +403 +354E-04 +879 +3H0E-04
+121E~01 .3546E-04 +112 +329E-04 +421 +S02E~04 L0877 +370E-03
+143E-01 ,BO4E-04 121 +102E-03 +43%9 ' 297E~04 + 280 »433E-04
+165E-01 .B47E-04 +130 +?00E-04 + 457 +2?21lE-03 + 768 e JIV2E~-04
+199E~01 ,6B0E~04 +13% +F15E-04 + 475 +290E~-04 1.02 +S6B7E-0T
+244E-01 .427E-04 +152 +B392E-04 +453 +241E-04 1.04 +173E-05
+289E-01 ,592E-04 +170 +R02E-04 +511 +260E-04 1.09 +1272E-06
+334E~-01 .B13E-04 +188 +B831E-04 e D2F +237E-04 1.11 +346E-06
+378BE-01 ,790E-04 + 206 +210E~04

8C1-V



FOWER SFECTRAL FILE JS04233 TINE 22140 RAY 100 OF 1985

WIND VEL 2 40.40 FFS RUN NO. 43

COMFIGURATION A DIRECTION? 130 CHANNEL HZ IN Coeff. UMNITS
NON~-DIMENSIONAL SPECTRUM FXS(F) OF MZ VS, FxIi/U I I = 5,000 IN.

u = 40.40 Frg

QxA = ,B614 LRS

QkARL = 2,153 LEXIN

8 SEGMENTS DF 4094 SAMFLES AT 223.2% 8/8 TOTAL SAMPLE TIHE = 146.8 SEC.
MEAN = ~,.6401E~-02 RMS = ,2202E~01 ROOT(AREAR)Y = L1979E-01
Fxn/su FRS(F) Fxo/U FRS(F) Faisy FRS(F) FeQv/u FRS(F)

0000 0,00 04245:"‘01 0790E“’04 + 2285 .571E-—0-3 0548 02385"‘04
+362E-03 ,105E-04 +A4692E-01 L703E-04 +243 +338E-04 + 566 +244E~04
+112E-02 .70BE-05 +D14E~-01 .623E-04 261 +S41E-04 +593 e 266E-04
+169E-02 ,154E-04 +359E-01 .BASE~-04 +279 +459E~04 1611 +S11E-04
+253E-02 J197E-04 +S04E-01 ,754E-04 + 297 +488E-04 + 6468 1 220E-04
+36BE-02 .542E-04 +b649E-01 L615E-04 + 315 +B14E-04 +683 +187E-04
+A78BE~-02 578BE-0D4 +6F4E-01 L777E-04 « 333 +413E-04 + 737 +199E-04
+DF0E-02 ,542E-04 +762E-01 ,B14E-04 + 351 +S23E-04 + 798 +201E~-04
+703E-02 +401E-04 +BS2E-01 .B852E-04 « 369 +454E-04 + 809 +240E-04
+8B15E-02 .47BE-04 +242E-01 L,108E-03 + 386 + 378E~-04 +827 +302E~-04
+9B4E-02 ,722E-04 +103 +972E-04 +4303 P 352E-04 +B881 + 306E-04
+121E-01 ,654E~-04 +112 +F27E-04 +422 +301E~04 +B99 +337E-04
+143E-01 .BO%E-04 123 +8B20E-04 430 +291E-04 + 252 +476E-04
+166E-01 ,740E-04 +130 +B879E-04 + 438 + J03E-04 + 221 +444E-04
+200E-01 .B32E-04 +139 +670E-04 476 +277E-04 1.03 +100E-04
+245E-01 ,908E-04 +153 +v673E-0Q4 + 494 +268E~-04 1.04 +239E-0S
+290E-01 .761E-04 +171 + 700E~-Q4 + 512 +271E-04 1.10 +110E~05
+334E-01 .887E-04 +18% +H645E-04 +530 +274E-04 1,12 +771E-06
+379E-01 .747E-04 + 207 +B23E-04

621~V



100 GF 1985

DAY

33

*s

21

TIHE

RUN NO.

FOWER

SPECTRAL FILE J30403

UNITS

40

CHANNEL MZ IN Coeff.

Ry
ta ]

COHTMIGURATION

<L -
g 204

HHHER

In

U

QxA
AxAaxL

+
*

Fxlv/u

Vs,

NON-DIMENSIONAL SFECTRUM FXS(F) OF MZ

8 SEGMENTS OF

SAHFLE TIHE = 1346.8 SEC.
+1B833E~01

TOTAL

4096 SANFPLES AT

~+2386E~01 RKMS = ,2B43E-01 ROOT (AREA) =
FRE(F)

MEAN

FRE(F Y

FaDu/u

FXS(F3

Fxpsu

FxDh/U

FRS(F)

Fxi/u
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f8(f), (Coeff.)n2

Reduced Frequency fD/U

RUN NO. 38 WIND DIRECTION 168 Deg. VEL. U = 48.4 fpe
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FOWER SPCCTRAL FILE J50383 TIHC 21312 DAY 100 OF 1985
WIND VEL 40.40 FFS RUN NO. 30
COHNFIGURATION A DIRECTION? i50 CHANNREL MZ IN Coeff. UNITS
NON-DIMENSIONAL SPECTRUM FXS(F) OF MZ VS. F%D/U ¢ D = 5,000 IN,
U = 40.40 FFE
%A = L8614 LES
Qxakl = 2.154 LEXIN
8 SEGMENTS OF 4075 SAMFLES AT 223.21 /8 TOTAL SAMPLE TIHME = 146.8 SEC.
MEAN = -.,46463E-02 RNMS = ,L,3793E-01 ROOT(AREA) = +2630E-01
FxD/u FRS(F) Fxnp/su FES(F) Fap/u FX5(F) Fxo/su FXS(F)
0.00 0.00 +424E~-01 .205E-03 +228 +100E-032 +D48 +455E-04
+562E-03 .10BE-04 +4469E-01 ,240E-0Z + 243 +341E-04 +966 +473E-04
«112E~02 +453E-05 +314E-01 .240E-03 vebl +271E-04 + 393 +B17E-04
+169E-02 J923E-05 +ISPE-01 ,221E-03 + 279 +360E-04 +611 +472E-04
+253E~-02 .119E-04 +»604E~-01 ,252E~-03 + 257 +100E-02 + 665 +423E-04
+365E-02 J235E-04 +649E-01 .298BE-03 + 315 +?10E-0Q4 + 683 +415E-04
+478E-02 .245E-04 +694E~01 L, 2051E-03 + 3232 +7B2E-04 + 737 +3B81E-04
+S90E-02 ,2%94E-04 +762E-01 ,357E-03 + 351 +707E-04 ¢ 795 +457E-04
+703E-02 .318E-04 +852E-01 .354E-03 + 36 +C15E-04 + D09 +363E-04
+B15E-02 .55BE-04 +P42E-01 277E-03 + 386 +7836E-04 +827 +37BE-04
+984E-02 .443E-04 +1032 +203E-02 + 403 +620E-04 081 e 724E-04
+121E-01 .517E-04 112 +2854E-03 + 422 +&35E-04 + 899 +&73E-04
+143E-01 .433E-04 +121 +222E-03 +430 +613E~04 + 953 +F11E-04
+166E-01 ,792E-04 +130 +250E-03 +458 +S65E-04 +2721 +771E-04
+200E~-01 .797E~04 +13% +203E-03 + 476 +683E-04 1.03 +178E-04
+245E-01 .94BE-04 +153 +161E-03 + 4924 +S42E-04 1.04 +332E-05
+290E-01 ,121E-03 171 +127E-03 + 512 +365E-04 1.10 +142E-05
+334E-01 +156E-03 +18% +108E-03 + 930 +482E-04 1.12 +779E-06
+379E-01 .214E-03 + 207 +114E-03

AN S



OF 1985

L
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nay

02032

J

SPCCTRAL FILL

FOUWER

UNITE

0
H Coeff.

2z
I

HZ

RUN NO.
CHANNREL

CONPFIGURATION A

-
« 4001 3¢
g N~ 3]
b ol o

Omer
OrIr.
Q ¢l
<O +
e 04

nRRh

FxD/y

NON-DIMENSIONAL SPECTRUM FXS(F) OF HZ vs,.

SCAHFPLE TIHME = 1346.8 SCC.
+17283E-01

TOTAL

4096 SAMFLES AT

8 SEGMENTS OF

MEAN

= W2242E-01 ROOT(AREA) =
FXE(F)

+83550E~-02 RMS

FRE(F)

Fxpsu
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Fxiv/u
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?%9 0OF 19285

DAY

JG0223

POWER SPECTRAL FILE

UNITS

29

CHANNEL MZ IN Coeff,

RUH NO.

CONFICURATION A

L 4
[3

FxIi/u

NON~-DIMENSIONAL SFECTRUM FXS(F) OF MZ VS,

= 146.8 CEC.

SANPLE TIME

TOTAL

4076 SAMFPLES AT

8 SEGMENTS OF

+1871E-01

Fyhsu

+1974E-02 RMS = 21859E-01 ROOT(AREA) =
FRS(F)

MEAN

FXS(F)

Fxhv/u

FXS(F)

Fxnsu

FES(F)

FRDi/U

A-134
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£S(F), (Coeff.)uw2

RUN NO. 28 WIND DIRECTION 188 Deg.

VEL. U= 490 .5 fps
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Reduced Frequency fD/U
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9% OF 1985

nay

FOWER SFECTRAL FILE JS50283

28
CHANNEL MZ IN Coeff. UNITS

RUN NO.

CONFIGURATION A

<30
Za.on
s

LEXIN

000

+ 3634

2.163
SAHNPLE TINE

+1463E-01

O
<

.
5
<

S.

i}

u

Q%A
QRAXL
TOTAL

4
L 4

FxD/U

NON-DIMENSIONAL SPECTRUM F¥S(F} OF MZ vS.

8 SEGHMENTS OF

146.8 SEC.

4096 SAMFPLES AT

ROOT(AREA) =
FXS(F)

+2385E-01

Fin/u

=

«2771E-01 RMS

MEAN

FRE(F)

FxhDsu

FRS(F)

Finsu

FX8(F)

Fxh/u

A-136
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LI N T A 4
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+477E-05
+ 228E-05
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+115E-04
¢ 782E-05
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+106E-043

CICE vt vt vt vt et e
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100 OF 1985

17140 DAY

TIKE

RUH NO.

JS03632

SPECTRAL FILE

FOWER

UNITS

36

CHAMNNEL MZ IN Coeff.

41.00 FFS
190

CONFIGURATION A

I
u

L3
*

FxD/U

NON-DIMENSIONAL SPECTRUM FRS(F) OF MZ VS.

144.8 SLC.

SANFLE TIHE =

TOTAL

4076 SANFLES AT

8 SEGMENTS OF

MEAN

=  +1124E-01

+4303E-01 RMS = ,44463E-01 ROOT (AREA)
FRS(F)

FXS(F)

FxDh/U

FRS(F)

Fan/u

FxDn/u

FXS(F)

Fxn/u

A-137
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100 OF 19865

20340 HED

TINE

RUNR NO.

450373

SFECTRAL FILE

FOUWER

32
CHANNEL HZI IN Coeff. UNITS

CONFIGURATION A

4
*

F¥D/u

NON-DIMENSIONAL SPECTRUM FXS(F) OF MZ VS,

136.8 BEC.

TOTAL SAHFLE TIME

8/8

223.21

4076 SAMFLES AT

8 SEGMENTS OF

=  L1068E-01

= L2200E-01 ROOT (AREAS
FXS5(F)

+19201E-01 RNMS

MEAN

FRS(F)

Fxnsu

FXE(F)

Fxrip/u

Finsu

FXS(F)

FxDv/y

A-138
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RUN NO. 33 WIND DIRECTION 218 Deg. VEL. U= 41.8 fps

fSCF), (Coeff.)un2

Reduced Frequency fD/U
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100 OF 1205

DAy

[ 2N

L L]

TINE ig

RUN NO.

JS0333

SFECTRAL FILE

FOWER

F¥S(F)

UNITS
144.8 SEC.
Fxn/y

IN Coeff.

32

FXS(F)

SANFLE TIHE

CHANNEL HZ
+1038BE-01

TOTAL
Fxhv/y

4
*

FxD/u
ROOT(AREA)

FXS(F)

SANFLES AT
= +1843E-01
FxDhsu

4096

FXS(F)

-+ 3531E~-01 RNMS

€ SEGHENTS OF

MEAN

DHFIGCURATION A
NON-DIMENSIDNAL SFECTRUM FXS(F) OF MZ VS,

FxD/uU

-
"

{

A-140
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100 OF 1205

183131 DAY

TIHE

RUN NO.

J50323
41.00 FFS

SFECTRAL FILE

FOWER

UNHITS

32

CHANNEL MZ IN Coeff.

220

A
¥l

COHFIGURATION

SO T
QO
Q +Q0i
evril] o
e 0N

FxD/y

NON~-DIMENSIDNAL SPECTRUM FXS(F) OF MZ VS.

146,88 SEC.

SAHPLE TINE =

TOTAL

SANFLES AT

4096
+1673E~01 RMS

8 SEGMENTS OF

MEAN

+1273E-01

Fxh/U

+4661E-01 ROOT (AREA) =
FRS(F)

FXS(F)

FxD/u

FR3(F)

Fxn/u

FXS(F)

Fin/u

A-141
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FOWER CFECTRAL FILE J50312 TIHC 10123 DAY 100 OF 1905
WIND VEL 3 +03 FFS RUN NO. 31

COMFIGURATION A RIRECTION: auo CHANNEL MZ IN Coeff. UNITS
NON-DIMENSIONAL SPECTRUM FX¥S(F) OF MZ VS, FxD/uU ! I = 5,000 IN,

u = 41.03 FPrS

axA = ,3883 LES

QxAxL = 2.221 LBXIN

8 SEGMENTS OF 4076 SAMFLES AT 223.21 878 TOTAL SAMPLE TIME = 146.8 GEC.
MEAN = ,3318E~01 RMS = (3651E~01 ROOT(AREA) = ,1494E-01
Fxn/u Fx8(F) Fxi/u FR8(F) Fxp/u FRO(F) FiD/U FRS(F)

0.00 0.0 +418E-01 .411E-04 s221 +S17E-04 +9530 +131E-04
+D54E-03 o553E 05 +462E-01 ,557E-04 e 239 +326E-04 + 358 +137E-04
+111E-02 ,49BE-05 +S07E-01 .642E-04 v 237 +Z246E~-03 +SB4 +134E-04
+1846E-02 ,907E~03 +901E-01 ,78B4E-04 274 +246E-04 +502 +47BE~04
+249E-02 ,123E-04 +D20E-01 .464E-03 + 292 +2D0E-04 + 635 +114E-03
+360E-02 ,125E-04 +S3PE~01 .5BBE-04 + 310 +2b62E-04 1673 +113E-04
+A471E-02 J221E-04 +684E-01 (43BE-04 o 327 +234E-04 + 726 +113E-03
+3B1E-02 ,223E-04 +750E-01 .631E-04 + 345 +247E-04 744 +118E-04
+6F2E-02 247E-04 +B837E~-01 ,595E-03 + 363 +226E-04 297 +143E-04
+BO3E-02 ,175E-04 +P27E-01 .477E-04 + 381 +222E-04 +815 +187E~-04
+FHPE~02 L239E-04 +102 +SP1E~-04 + 398 +185E-04 +O6B +30BE-043
+119E-01 ,326E-04 +110 +526E-04 +416 +175E-04 + 885 +307E-04
+141E-01 ,428E-04 +119 +4924E-04 + 434 +178E-04 + 239 +334E-04
+163E~-01 ,43BE-04 +128 +498E-04 +451 +148BE-04 +« P56 +438BE-04
+197E-01 .378E-04 + 137 +360E~-04 + 4469 +172E-04 1.01 +143E-03
+241E-01 ,310E-04 +150 +452E-04 +487 +150E~04 1.03 +269E~05
+2B5E-01 .545E~-04 +168 + J95E-04 95095 +130E-04 1.08 +BA7E-06
+329E-01 ,58BE~-04 +184 +3S52E-04 + 222 +139E-04 1.10 +32BE-06
+374E-01 .647E-04 + 203 +378E~-04

-V



£S(F), (Coeff.)ns2

RUN NO. 26 WIND DIRECTION 248 Deg.

VEL. U = 48.56

fpm
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Reduced Fregquency fD/U
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7% 0OF 1965

TINMEC 213130 DAY
25

RUN NGO,

JC0250

SPFECTRAL FILLE

FOWLR

URITS

IN Coeff.

CHANNEL HZ

i

CONIMIGURATIOH

(= e
o a3
S 40w
+3C +
e o«

W ui

Fxn/u

NON-DIMENSIONAL SPECTRUM FXS(F) OF MZ VS.

SLe.

134,00

CANFLE TIHME =

TOTAL

40746 SAMFLES AT

8 SEGMENTS OF

+1770E-01 ROOT(AREA)Y = +1721E-01
Fxhsu FRE(F)

+2130E-01 RMS =

MEAN

FRS8(F)

Fxhv/u

Fro(F)

FxIv/

FRS(F)

Fxp/u

A-144
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OF 1905

[a K n]

s

21145 DAY

TINC

RUN HO.

JEO24LT
40.15 FFO

SPLCTRAL FILC

FOWER

UNITE

IN Coeff.

26

CHAHNREL NHZ

250

CONIMIGURATION A

=

-1
* (3
Zhane
e i

QIN-ars
el Tolgl
QO Nt
QL3 +
Ier (4

Wruni
-

3

T

36 36
SOCo

*

FxD/uU

NON-DIMENSIONAL SPECTRUM FXS(F) OF MZ VS,

= 134.6 SCC.

SANFLE TINE

TOTAL

7y ]
ul

2]

L8]
4

4076 SANFLES AT

8 SEGMENTS OF

+1711E-01

Fxonsy

=  .1B1SE-01 RODT(AREA) =
FXS(F)

+23B1E-01 RMS

MEAN

FRES(F)

Fxo/

FX8(F)

Fxit/U

FXS5(F)

FRI/U

A-145
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APPENDIX B

MEASUREMENT AND ANALYSIS OF ACCELERATION

This appendix deals with the acceleration of a given floor--say the
top floor--of a tall building. It is assumed that the motiom occurs
entirely within the horizontal x-y plane. The motion of an arbitrary
two-dimensional body is indicated in Figure B-1. At any given point
P(x,y) the acceleration vector a can be resolved into two orthogonal

components of magnitude a g and ay:

a=ai+ ayi (8.1)

Two accelerometers would be both necessary and sufficient to determine
the acceleration at this given point. Since the body can rotate about
the point 0 (its own 2z-axis), however, the two accelerometers are
insufficient to determine the acceleration at any other point; that is,
a

a and therefore a are functions of x and y as well as of

x’ Y’

time.

The entire acceleration field can be specified using three

variables X, ¥, and O, as shown in Figure B-2:

.

i + §j + rot (B.2)

ﬁ(x,Y)

where

I

total acceleration at a point P(x,y) having distance

r= x2 + y2 from center of twist 0

E(X’Y)

X = acceleration due to translation of body along x-axis
¥y = acceleration due to translation of body along y-axis
6 = angular aéceleration (in radians/secz) due rotation
of body about z-axis (assumed center of twist)

t = unit tangent vector = -(y/r)i + (x/r)j
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Figure B-1. Total Acceleration Vector at Various Points
on a Two-dimensional Body

-

Figure B-2. Total Acceleration Vector as the Sum of Three
Components in the X-Y Plane
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This equation can be easily expanded to the form of Equation (B.1),
which clearly indicates that a, is due to both X, ©, and ay is

due to both ¥, 0:

i+ §j - (y/r)(ré)i + (x/r)(ré)i

?_(X)Y)

(¥-y0)i + (§+x0)j = axi + ayi

Now the magnitude of the acceleration is given by

2 2 2.2

a“ =a" + a? = ﬁz -2y X6 +y'0 2

x +§2+2x§ie+xa

2 + §2 + (x2+y2)62 - 20 - 20(Xy-xV¥)

%

Statistics of the acceleration are determined by time-averaging this

equation over a period T as follows:

2 2
a =

+ r20% - 8(iy-xy)dt

O ey =3
W
[» W)
-
H

T
;e
o

=3
3|

§2 + ?2 + r282 + x y6 -y X6

If the rotational motion is assumed to be independent of the transla-

tional motions, then the cross-correlations vanish, resulting in

/'E’_ 2 2 2
o,V a -<J o; + cﬁ t ol (B.3)

Now what we measure is the base moments which can be related to
displacement at the highest office level by using the frame stiffness.
The moment and therefore displacement can be decomposed into a sum of

sine waves and for each of those waves

#(t) = x(t)w? - sinwt



so to get the variance of the acceleration we integrate over all

important frequencies

[+ ]

2
o2 = 4 g f?'sm(f)df - L
[+]

X~ K¥
where K* is the generalized stiffness and L is the height at which

the acceleration is to be calculated.
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Reduction to SDOF System Using Modal Analysis

A common analytical model of a tall building, suitable for the
analysis of dynamic horizontal loading, is to consider it a chain of
lumped masses, connected in series by beam elements. Displacements in
the x-direction, y-direction, and rotations about the (vertical) z-axis
are considered independently. For each of these components, the
structural "frame" model will have n degrees of freedom, corresponding
to the side-sway (or rotation) of each floor or lumped mass point. The
system may then be described by an n x n stiffness matrix [k], with an
"input" n-component load vector {P}, and an "output" n-component
displacement vector {x}.

In a static system, these are related by the familiar equation
{P} = [k]{x}

When the loading varies with time and height, however, a complete

description would be

[m} {%} + [c]{x} + [k]{x} = {P}

where [m] is the matrix of lumped masses, [c] is a matrix of damping
coefficients, and {x} and {P} are now functions of time. This
represents a system of n simultaneocus equations, which would be dif-
ficult to solve even if {P} could be determined. If a transformation
to a system of "generalized coordinates"‘is applied, these simultaneous
equations are simplified to n uncoupled equations. Each equation
corresponds to one of the generalized coordinates, §i, which also has an
associated natural frequency fi and mode shape {¢}i. Furthermore,
due to the frequency distribution of wind energy, almost all of the

excitation occurs in the fundamental mode associated with the lowest
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natural frequency. It is then only necessary to consider the first of

the generalized coordinate equations, which appears as

wrE + c*f + K¥E = px (c.1)
where
{61 [m] {4}
= {4317 (c) {0}
{617 [K] {6}
(017 ¢p}

[g)
YR
" | ]

T
i

These are referred to as the generalized mass, damping, stiffness, and
load, respectively. This governing equation is that of a conventional
single-degree of freedom system. The solution of the system, £, is

related to the actual system by

{x} = £{¢} . (C.2)

It can be shown that the natural frequency of the system is

1
= — Jk*/m*

fo T k*/m* . (C.3)

A further key property of tall structures is that the mode shape

may be approximated by a straight line, that is ¢, = az, or {6} =

afz}. Since the magnitude of a mode shape is arbitrary, a may be taken

as unity. The generalized mass then becomes
m* = {z}T[m]{z} = Zmizi (C.4)

which is approximately the mass moment of inertia, I, about the base.

The generalized load is

P¥ = {z}T{P} = ZPizi (C.5)
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which is the moment about the base, M. The displacement vector is
{x} = £{z}, or x(2) = &z

which shows that § is the rotation of the structure (which remains a
straight line by assumption) about its base, 6. By analogy to the SDOF
system the generalized stiffness k*¥ is equivalent to a simple rota-

tional stiffness ke. Introducing the critical damping ratio,

¢ = c _¢cx _ _c*
c c*
cr cr  2Jk*m*
= 2m%*w
o

where w 2nf° is the natural circular frequency, the governing

equation (C.1) may be rewritten as

10 + 21§woé + k.0 = M(t) (C.6)

6

Solution of the Governing Equation Using Random Vibration Theory

Equation (C.6) is most easily solved in the frequency domain when
the loading M(t) is random in time, since amn arbitrary function of
time can be described by a superposition of sinusoidal functions. For

such a harmonic function at frequency f,
M(t) = M _sin(2nft + ¥),
the solution is (in magnitude, ignoring phase)

e(t) =

WI#—'

H({f) - M(t)

6
where the frequency response function H(E) is defined as
1

2
/[1—(,f/f0)21 + (2te/5)°

H(f) =

In terms of the spring load M , which is equal to



the solution is simply
M(t) = H(f) - M(t)

Note that M(t) and M(t) are both moments, and that H(E) is
dimensionless. If the driving frequency £ is near the structure's
natural frequency fo, and the damping ratio { is low, this function
is an amplification factor describing a condition known as resonance.
M(t) is properly described as an externally applied base moment,
whereas M(t) is an internal or "response" base moment. Note that if
M(t) were externally applied to the structure and a static analysis
performed, the calculated response (displacement or internal forces)
would be the same as the actual response due to the real fluctuating
load M(t).' Thus M(t) is also referred to as a "static equivalent
load."

When the 1loading M(t) is random in time, its statistical
description as a superposition of harmonics is its “power spectral
density," denoted SM(f)‘ The response moment is then also described as
a power spectral density, SM(f). The general result of random vibration

theory is the relationship between these two, which is simply
- 2,
Sy(f) = [H(£)| - S, (£) (c.7)

The relating function ]H(f)|2 is just the square of the frequency
response function, and is referred to in general as the transfer

function:

|B(£)|? = 1 (c.8)

2
[1-(£/£ )71 + e/t )’

This particular transfer function is also referred to as the "mechanical

admittance."
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The principal usefulness of the power spectral density of a
function is that its variance may be computed as the area under the

spectrum:

—-—
-

%y SM(f)df (c.9)

Oy B

The integration of equation (C.9) was performed on the computer
using numerical integration. Another accepted procedure in the present

context is to use the so-called white noise approximation; then

2 * 2
o, = Sy(£,) { |H(E) | %aE

The integration can be performed analytically, with the result
oA=L ¢ s (£) ' (C.10)
M~ 4% "o "M*'o )

The square root of this is the desired rms dynamic response Oy- Note
that any value of natural frequency fo and damping ratio §{ may be
incorporated after the test results, SM(f), are obtained. The results
from the two techniques were compared and gave similar results. For
quick estimates of the rms response one can read the coefficient
Cf SH(fo) from the load-spectral graphs in Appendix A. To convert this
co:fficient to foSM(fo) which can be used in equation (C.10) x and y
values have to be multiplied by 985 and z-values by 154. This can be
done for any reduced natural frequency of the model.

The response is expected to be normally distributed (Gaussian)
statistically, and thus can be completely described by its variance 02
and mean value M (note that the mean response ﬂ is equal to the mean

load M). Since the structural damping is very low, the response is

also '"narrow band," i.e., it can be loosely described as vibration at a



single frequency fo with randomly varying amplitude. Each cycle of
vibration has a maximum and negative "peak" value associated with it.
It is this series of peaks which are of interest insofar as structural
design for strength or stiffness is concerned. It can be shown that
these peak values obey a Rayleigh probability distribution, which is
easily obtained from oﬁ. The expected value, variance, etc. of these
peaks could be easily found from the Rayleigh distribution. What is
more desirable, however, are statistics describing the largest peak
which is likely to occur. Such an analysis is beyond the scope of this

review, and the following result is simply stated:

M=M+ gPOM (c.11)

Here M is the expected value of the largest peak M occurring during

a duration T of the loading M. The so-called '"peak factor" g _ is

P
calculated as follows [C3]
g =+ 222 (C.12)
P u2-1
where pu = J24nvT + f0y200vT
J28nvT
v =f J8F

o
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Nomenclature

[c]

cx

Damping matrix

Generalized damping

Natural cyclic frequency of fundamental mode
Peak factor

Mechanical admittance (transfer function)

Mass moment of inertia of fundamental mode approximated by
straight~line shape

Stiffness matrix
Generalized stiffness

Rotational stiffness of fundamental mode approximated by
straight-line shape

Resultant base moment of externally-applied wind load
Response (internal, static equivalent) base moment
Mass matrix

Generalized mass

Mass lumped at floor i

Vector of Pi

Resultant force of wind load acting at floor i
Generalized load

Power spectral density of ( )

Vector of floor displaceﬁents

Vector of z,

Height of floor i

Critical damping ratio

Rotation of fundamental mode approximated by straight-line
shape

Generalized coordinate

Standard deviation (fluctuating rms) of ( )
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Variance of ( )

Mode shape

Phase angle

Natural circular frequency
Temporal mean of ( )

Expected peak value of ( )



C1.

c2.

C3.

c-10

APPENDIX C--REFERENCES

Clough, Ray W., and J. Penzien, Dynamics of Structures, McGraw-Hill
Book Company, New York, 1975.

Crandall, Stephen H., and William D, Mark, Random Vibration in
Mechanical Systems, Academic Press, New York, 1963.

Davenport, A. G., N. Isyumov, H. Rothman, and H. Tanaka, "Wind-
Induced Response of Suspension Bridges - Wind Tunnel Model and Full
Scale Observations," Wind Engineering, Proceedings of the Fifth
International Conference, Cermak, J. E. (ed.), Fort Collins,
Colorado, July 1979, Pergamon Press, Oxford, 1980, Vol. 2, pp.
807-824.




	CER_Thoroddsen_0001
	CER_Thoroddsen_0002
	CER_Thoroddsen_0003
	CER_Thoroddsen_0004
	CER_Thoroddsen_0005
	CER_Thoroddsen_0006
	CER_Thoroddsen_0007
	CER_Thoroddsen_0008
	CER_Thoroddsen_0009
	CER_Thoroddsen_0010
	CER_Thoroddsen_0011
	CER_Thoroddsen_0012
	CER_Thoroddsen_0013
	CER_Thoroddsen_0014
	CER_Thoroddsen_0015
	CER_Thoroddsen_0016
	CER_Thoroddsen_0017
	CER_Thoroddsen_0018
	CER_Thoroddsen_0019
	CER_Thoroddsen_0020
	CER_Thoroddsen_0021
	CER_Thoroddsen_0022
	CER_Thoroddsen_0023
	CER_Thoroddsen_0024
	CER_Thoroddsen_0025
	CER_Thoroddsen_0026
	CER_Thoroddsen_0027
	CER_Thoroddsen_0028
	CER_Thoroddsen_0029
	CER_Thoroddsen_0030
	CER_Thoroddsen_0031
	CER_Thoroddsen_0032
	CER_Thoroddsen_0033
	CER_Thoroddsen_0034
	CER_Thoroddsen_0035
	CER_Thoroddsen_0036
	CER_Thoroddsen_0037
	CER_Thoroddsen_0038
	CER_Thoroddsen_0039
	CER_Thoroddsen_0040
	CER_Thoroddsen_0041
	CER_Thoroddsen_0042
	CER_Thoroddsen_0043
	CER_Thoroddsen_0044
	CER_Thoroddsen_0045
	CER_Thoroddsen_0046
	CER_Thoroddsen_0047
	CER_Thoroddsen_0048
	CER_Thoroddsen_0049
	CER_Thoroddsen_0050
	CER_Thoroddsen_0051
	CER_Thoroddsen_0052
	CER_Thoroddsen_0053
	CER_Thoroddsen_0054
	CER_Thoroddsen_0055
	CER_Thoroddsen_0056
	CER_Thoroddsen_0057
	CER_Thoroddsen_0058
	CER_Thoroddsen_0059
	CER_Thoroddsen_0060
	CER_Thoroddsen_0061
	CER_Thoroddsen_0062
	CER_Thoroddsen_0063
	CER_Thoroddsen_0064
	CER_Thoroddsen_0065
	CER_Thoroddsen_0066
	CER_Thoroddsen_0067
	CER_Thoroddsen_0068
	CER_Thoroddsen_0070
	CER_Thoroddsen_0071
	CER_Thoroddsen_0072
	CER_Thoroddsen_0073
	CER_Thoroddsen_0074
	CER_Thoroddsen_0075
	CER_Thoroddsen_0076
	CER_Thoroddsen_0077
	CER_Thoroddsen_0078
	CER_Thoroddsen_0079
	CER_Thoroddsen_0080
	CER_Thoroddsen_0081
	CER_Thoroddsen_0082
	CER_Thoroddsen_0083
	CER_Thoroddsen_0084
	CER_Thoroddsen_0085
	CER_Thoroddsen_0086
	CER_Thoroddsen_0087
	CER_Thoroddsen_0088
	CER_Thoroddsen_0089
	CER_Thoroddsen_0090
	CER_Thoroddsen_0091
	CER_Thoroddsen_0092
	CER_Thoroddsen_0093
	CER_Thoroddsen_0094
	CER_Thoroddsen_0095
	CER_Thoroddsen_0096
	CER_Thoroddsen_0097
	CER_Thoroddsen_0098
	CER_Thoroddsen_0099
	CER_Thoroddsen_0100
	CER_Thoroddsen_0101
	CER_Thoroddsen_0102
	CER_Thoroddsen_0103
	CER_Thoroddsen_0104
	CER_Thoroddsen_0105
	CER_Thoroddsen_0106
	CER_Thoroddsen_0107
	CER_Thoroddsen_0108
	CER_Thoroddsen_0109
	CER_Thoroddsen_0110
	CER_Thoroddsen_0111
	CER_Thoroddsen_0112
	CER_Thoroddsen_0113
	CER_Thoroddsen_0114
	CER_Thoroddsen_0115
	CER_Thoroddsen_0116
	CER_Thoroddsen_0117
	CER_Thoroddsen_0118
	CER_Thoroddsen_0119
	CER_Thoroddsen_0120
	CER_Thoroddsen_0121
	CER_Thoroddsen_0122
	CER_Thoroddsen_0123
	CER_Thoroddsen_0124
	CER_Thoroddsen_0125
	CER_Thoroddsen_0126
	CER_Thoroddsen_0127
	CER_Thoroddsen_0128
	CER_Thoroddsen_0129
	CER_Thoroddsen_0130
	CER_Thoroddsen_0131
	CER_Thoroddsen_0132
	CER_Thoroddsen_0133
	CER_Thoroddsen_0134
	CER_Thoroddsen_0135
	CER_Thoroddsen_0136
	CER_Thoroddsen_0137
	CER_Thoroddsen_0138
	CER_Thoroddsen_0139
	CER_Thoroddsen_0140
	CER_Thoroddsen_0141
	CER_Thoroddsen_0142
	CER_Thoroddsen_0143
	CER_Thoroddsen_0144
	CER_Thoroddsen_0145
	CER_Thoroddsen_0146
	CER_Thoroddsen_0147
	CER_Thoroddsen_0148
	CER_Thoroddsen_0149
	CER_Thoroddsen_0150
	CER_Thoroddsen_0151
	CER_Thoroddsen_0152
	CER_Thoroddsen_0153
	CER_Thoroddsen_0154
	CER_Thoroddsen_0155
	CER_Thoroddsen_0156
	CER_Thoroddsen_0157
	CER_Thoroddsen_0158
	CER_Thoroddsen_0159
	CER_Thoroddsen_0160
	CER_Thoroddsen_0161
	CER_Thoroddsen_0162
	CER_Thoroddsen_0163
	CER_Thoroddsen_0164
	CER_Thoroddsen_0165
	CER_Thoroddsen_0166
	CER_Thoroddsen_0167
	CER_Thoroddsen_0168
	CER_Thoroddsen_0169
	CER_Thoroddsen_0170
	CER_Thoroddsen_0171
	CER_Thoroddsen_0172
	CER_Thoroddsen_0173
	CER_Thoroddsen_0174
	CER_Thoroddsen_0175
	CER_Thoroddsen_0176
	CER_Thoroddsen_0177
	CER_Thoroddsen_0178
	CER_Thoroddsen_0179
	CER_Thoroddsen_0180
	CER_Thoroddsen_0181
	CER_Thoroddsen_0182
	CER_Thoroddsen_0183
	CER_Thoroddsen_0184
	CER_Thoroddsen_0185
	CER_Thoroddsen_0186
	CER_Thoroddsen_0187
	CER_Thoroddsen_0188
	CER_Thoroddsen_0189
	CER_Thoroddsen_0190
	CER_Thoroddsen_0191
	CER_Thoroddsen_0192
	CER_Thoroddsen_0193
	CER_Thoroddsen_0194
	CER_Thoroddsen_0195
	CER_Thoroddsen_0196
	CER_Thoroddsen_0197
	CER_Thoroddsen_0198
	CER_Thoroddsen_0199
	CER_Thoroddsen_0200
	CER_Thoroddsen_0201
	CER_Thoroddsen_0202
	CER_Thoroddsen_0203
	CER_Thoroddsen_0204
	CER_Thoroddsen_0205
	CER_Thoroddsen_0206
	CER_Thoroddsen_0207
	CER_Thoroddsen_0208
	CER_Thoroddsen_0209
	CER_Thoroddsen_0210
	CER_Thoroddsen_0211
	CER_Thoroddsen_0212
	CER_Thoroddsen_0213
	CER_Thoroddsen_0214
	CER_Thoroddsen_0215
	CER_Thoroddsen_0216
	CER_Thoroddsen_0217
	CER_Thoroddsen_0218
	CER_Thoroddsen_0219

