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QUALIFICATION -

This report documents the seismic resistant capability
of the equipment supplied on F-40101. Testing and
supplementary analysis qualify the structural and
functional operability of the equipment supplied when
subjected to the operating and seismic loads defined
under Operating Conditions contained in this report

and also under Loading and Design Criteria in E/L20361.



PURPOSE.

This report documents testing and analysis performed to
~qualify F-40101 to the following seismic environment:

I}fﬂFor rigid (f 33 HZ) components not fully qualified
: for test static coefficients of 1.5 g are applied ‘
simultaneously and orthoganally at applicable locations. .

2. Equipment was tested to the RRS's as shown in E/L
© 20316. This report also documents the test specification
. complied with by the test laboratory.

Attached report, E/L 20361, Supplementary Analysis documents
analysis. performed to qualify specific equipment supplied for

" 'F-40101 which is either markedly different than that tested

. or is similar to that tested but whlch could not be fully 1oaded
durlng the test. S R S

‘Figure- l, Terry dwg 96553E outllnes the equlpment tested. Flgure-
2, Terry dwg. 100357E outlines the equlpment supplled on F- 40101.

The follow1ng Table (1) itemizes the type of quallflcatlon per-
~ formed or requ1red on all components supplied.

oo F-40101
AVTYPE QUALIFICATION
: TABLE 1 -
o N " BY
: R ANALYSIS _ TEST OTHERS
TURBINE CASE S L
Pedestal-Gov. End X
Hold Down X
Guide Blocks. X
Pedestal-Coupl. End B X
Hold Down X X
Taper Pins X X.
Bearing-Radial X X
Bearing-Thrust . X X
. ‘Flanges-Loads X
ROTOR X X
TRIP & THROTTLE VALVE X
Motor Operator X
Solenoid Trip X
Limit Switches X

Spring Support X



GOVERNOR VALVE

Valve Body

‘Flanges

Servo
Valve Linkage
Limit Switches

OIL COOLER

Tube
Shell
Head
Baffles
Support
Piping

0il Piping

Drain Side
Feed Side
Control
Supports

PANEL-ELECTRIC

Support
Governor
Motor Starter
Structure

BASE-SUPPORT

(1)

ANALYSIS

x(2)

TEST

>

LI e o R

PR HENX X

VIRNVEVEV

BY

OTHERS

e

x (1)

THIS BASE MUST HAVE EQUIVALENT STIFFNESS AND MASS TO

THAT TESTED AND SHOWN ON PAGE 22 OF E/L 20361.

(2) PIPING MUST BE SUPPORTED AS SHOWN ON TERRY DWG. #L-2119.



Horsepower
RPM

Inlet Pressure

Inlet Temperature

Exhaust Pressure

OPERATING CONDITIONS

F-40101

RATED

876 HP
3570 RPM
1210 PSIA
569°F

2.0 PSIG

NOZZLE LOADING

LOW STEAM

36 HP
1130 RPM

65 PSIA

298°F

2.0 PSIG

Maximum allowable piping load combinations for normal plus
. upset and emergency conditions shall not exceed the following
relationship for each nozzle, or for combined resultant at the

exhaust centerline.

Where FR (lbs.

is the resultant

FR + Mr <1

of the three external orthogonal

forces (Fx,Fy,Fz) and MR (ft-1b) is_the resultant of the three

_ external orthogonal moments Mk,
coordinates and nozzle.

the table below for each loading condition.

STEAM INLET

o
LB

LOADING COND.

Normal plus Up-

set. 1170

STEAM EXHAUST

,'z) for the same reference
The values of Fo and

are given in

COMBINED

o
FT-LB LB
3500 2325

FT-LB

(o}
LB FT-LB

1950 3910
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ABSTRACT

This report supplements E/L 20299, Wyle Laboratories Test
Report, documenting seismic resistant capability and design
justification of the GS-2N turbine for F-40101. Components
which were not fully seismically tested because of no-load
operation limitations are further qualified by analysis in
this report. Also analyzed are major components supplied

with F-40101 which are significantly different than that
tested.
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LOADING AND DESIGN CRITERIA

The seismic loading used in this supplementary design
documentation is reporsented by eguivalent static co-
efficients applied simultaneously in two horizontal

and One vertical direction. ' These coefficients are 1.5
in an orthogonal coordinate system. Multiplying the
coefficients by the weights of affected components pro-
duces equivalent static forces for analysis of components.

Material specifications and allowable stresses are clearly
shown for individual components analyzed. .9 times material
minimum yield stress at design temperature is the basic allow-
able stress for SSE analysis of rigid components.

D



ANALYSIS AND QUALIFICATION TABLE

l. Turbine Shaft.........ceueeee. cecessccsesssessccsesas 6
2. Thrust Bearing.......... ceseeesesneeserenns Y A
3. Journal BearingS......ceeceeeenen ceeeearnseanes ceeeeenn 8
4. Hold Down BoltS........... e ecassessoscnns ceeneeseanas 9
5. Coupling End Taper Pins......... e e esaescseer e 12
6. Governor End Guide BlOCKS....ceececcececsccssccsccssss 14
7. Panel SuUPPOrt...ccciececccsrsscesosssvososassascscacs ..+15
8. Lubrication Feed Piping......ceceeee. chesscsescnensn 18
9. Turbine Support......... tecesanees cssecesencacns ee-a22

SUMMARY OF TESTED EQUIPMENT VS.THAT SUPPLIED FOR F-40176-40180

The following components were seismically tested but not supplied
on F-40101.

1. Base
2. Flanged and welded lube pressure piping

The testing was conducted with base shown on drawing on page 22.
'ne base this turbine is mounted on must have equlvalent or
greater stiffness.

The following components are supplied of F-40101 and qualified
by supplementary analysis.

1. Lubrication feed piping
2. Panel support structure



@ ™ r N
I |

AN

M -

1.S5.-

Diameter

Area

lMoment of Inertia
Section Modulus-

Length

- Modulus of Elasticity

Modulus of Rigidity"

Hoxsepowex

Mass

Stiffness'
Frequency

Moment

Margin of Safetv'
Force

Load

Resultant

Period of Vibration

Ty—Reaction Torgue

Sx

Sy

Sz

e

SUBSCRIPTS

X,Y,Z - Coordinate A#eé
B - Bending ,
Bo— Bolt, Coupling End
Bg- Bolt, Governor End
T - Tensidn

rl- Total_ iﬁ
C - Combinegd, Coupii@g
Cl-Compressiog '
;ALL - Allowaﬁle

¥ - vield

D - besign

P_—.Taper Pin

X-X

S - Shear
Y-Y —X,¥,2 Bxes
Z-Z Respectively .-

AB - Anchor Rolt .

C,~ Neutral Axis To‘

Outermost Surface

Static Coefficient; X,Y,2 directions, 1.5

Lo
s 2

GREEK S

g - Principal Stress
7’ - Shear Stress

A -~ Displacement

) - Speed
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¢S-2 TURBINE
SEISMIC TEST SPECIFICATION

PURPOSE

The turbine system shall be subjected to loadings which
simulate a hypothetical earthquake. The results shall

be evaluated to determine the adequacy of the turbire system
design to this seismic environment. Testing shall be in
accordance vfth the guidelines set forth in IEEE-344-1975.
and this specification.

MOUNTING

Specimen Orientation

The turbine system, 75" long x 36" wide x 63" high, weighing
approximately 5200 pounds, hereinafter called the specimen,

will be placed on a multi-axis simulator table such that its

base will be flush with the top of the test table. Ther specimen
will be oriented such that its longitudinal axis will be parallel
with the longitudinal axis of the table. For the second axis

of test, the specimen will be rotated 90 degrees in the horizontal
plane. At all times the normal vertical specimen axis shall

be maintained parallel with the vertical axis of the test table.

Specimen Tie-Down

The mounting . hole pattern in the base of the specimen will be
transferred to the test table. These holes will be drilled in
the table, and the specimen will be attached using commercially
available bolts, nuts, and washers. An acceptable alternate
mounting method would be to bolt to a rigid interface plate,
with this plate welded to the test table.

EXCITATION

Resonant Search

A low level (approximately 0.2g) sine sweep from 1 HZ to 35 HZ
will be performed to establish major resonances of the turbine
and its attached accessories. The sweep rate will be one octave
per minute. The turbine shall be operating at no load during
these tests. Each orthogonal axis must be investigated indivi-
dually. :

Biaxial Execitation

Each horizomtal axis will be excited separately, but each one
will be excited simultaneously with the vertical axis
(longitudinal simultaneously with vertical, then lateral
simultaneously with vertizal).
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Seismic Tests

The seismic qualification of the specimen shall demonstrate

its ability to perform its required function during and after
the time it is subjected to the forces resulting from one Safe
Shutdown Earthquake (SSE) with 27 damping. In addition, the
equipment must withstand the effects of five (5) Operational
Basis Earthquakes (OBE) with 2% damping prior to the application
of the SSE. These tests shall encompass the response spectrunms
provided in Figures 1 and 2. These Figures are based on SSE
conditions. OBE values are 2/3 those for the SSE. :

The preferred method of creating the TRS (Test Response Spectrum)
is through the use of completely random motion input applied
simultaneously to the vertical and ome horizontal direction.

The random motion shall be controlled by a bank of parallel
one~third octave band width filters, over the frequency range

of 1.0 Hz to 33 Hz as necessary to emnvelop the respomse spectrums.
However, due to the nature of the vertical and horizontal RRS
with their requirements for relatively high levels of energy

at low frequencies, the test input method may have to be a
combination of random and another kind of input sigmal. The
testing laboratory must clearly define and justify any proposed
corbined method. As a minimum, any proposed test method must
meet the following criteria:

1. The peak acceleration of the resultant input
shall meet or exceed the ZPA (Zero Period
Acceleration), of the respeétive RRS, except
at low frequencies where the value of the RRS
devcreases below and stays below the ZPA.

2. The minimum duration of any one test shall be
fifteen seconds. 1If the test can be accomplished
with the pure random, a thirty-second test is
required.

3. The amount of available random input shall be
maximized. The test lab shall advise the range
over which the random input will envelop the-
RRS. The expected resultant ZPA must also be
stated. The maximum actual ZPA shall not exceed
3.0 times the ZPA of the applicable RRS.

4. To show the TRS envelopes the RRS, the input
motion must be analyzed every 1/12th octave
throughout the range of 1 to 35 Hz.



Seismic Tests (continued)

An acceptable combined method is to superimpose sine beats omn
the random signal. If proposed, the sine beats shall be input
onse frequency at a time, with twenty (20) oscillations per beat,
and two (2) seconds between each beat, to preclude superposition
of input motion. The numbe: of beats at each frequency, if -
required, shall be as follows:

1 to 8 Hz 2 beats
"8 to 16 Hz 3 beats
16 to 33 Hz S beats.

The number of frequencies at which sine beats will te imposed
shall be specified by the test lab. Inputting sine beats at
1/3 octave intervals is acceptable, provided it is shown that
RRS is met when analyzed at 1/12th octave intervals. '

The basic tolerance on the RRS is minus 10% at no more than
five points. However, deviations will not be allowed at
frequencies coincident with resomnant requipment frequencies
as determined in the resonant search (Paragraph 3.1).

If the time phasing of the inputs in the vertical and horizontal
directions is such as to result in a rectilinear input, the

test must be run twice -- once with the vertical and horizontal
inputs in phase and again with these inputs 180° out of phase.
If independent random signal sources are used for the vertical
and horizontal inputs, in-phase and out-of-phase runs are not
applicable. The actual test method used shall be subject to
approval by Terry Corporation.

During each of the five (5) OBE tests, the operational mode of
the turbine shall be as follows: :

First -- Nomn-operational.

Second : -— The turbine shall be quick started
with no load to normal operating speed.

Third through ' .
Fifth -~ Operational, no load at normal operating
speed.

The turbine shall be operating at no load, normal operating
speed for all SSE testing.
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Test Sequence

(1) With the specimen oriented such that its longitudinal
axis is parallel with the longitudinal axis of the table,
perform a resonant search in both the horizontal and vertical
directions.

(2) Rotate the specimen 90° and perform the other hocizontal
regonant search. ' ’

(3) Perform the seismic test specified in section 3.3.

(4) Rotate the specimen 90°. Perform the gseismic test
specified in section 3.3.

INSTRUMENTATION

Control accelerometers shall be located at suitable points to
{insure the correct seismic input to the specimen. As a
minimum, one accelerometer shall be located near the driving
point for each axis.

Specimen Response

A quantity of 12 specimen response accelerometers will be
mounted on the specimen at locations to be mutually determined
by a Terry Corporation representative and the test lab. During
the resonant search testing, each accelerometer respomnse will

be recorded using an oscillograph or other suitable device.

For the SSE Testing, the accelerometaer responses shall also

be recorded oa magnetic tape and anmalysed using a shock spectrum
analyser. :

Functional Monitoring

The speed of the turbine (0 to 1.0 mA), the govermor output
(+10 VDC) and govermor input (0 to +15 VDC) shall be monitored
and recorded during the testing. The recorders shall have a
minimum input impedance of 20000 OHMS. In additionm two strain
gauges must be mounted on the inlet valve at a location _
specified by Terry Corporation. The strains must be monitored
during all biaxial testing.

Test Equipment Tolerances

The following test equipment tolerances shall apply:
Acceleration and Displacemenf +£107
Frequency ‘ +52

Test Duration +102, -0Z
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REQUIRED ENERGY SOURCES

Electrical Power

125 Volts DC at a maximum of 1 ampere must be provided fbr
operation of the specimen. This power supply must be well
filtered.

Air Supply .

A source of air is required to spin the turbine for these tests.
5000 1b./hr. at 125 PSIG and 80° F minimum temperature will.be
adequate. ' ’

IN-PROCESS INSPECTION

The records shall be checked for equality of performance aftew
each test. The specimen shall be examined for possible damage
following each phase of testing. Physical tightening of
hardware will be performed after each test. All important
vibration effects will be logged. Photographs will be taken
of any noticeable physical damage that may occur.

REPORTS

Ten (10) copies of a certification type report including at
least one easily reproducable copy, shall be issued subsequent
to completion of testing. The report shall be signed by a
Registered Professional Engineer and will summarize the maximum
g levels, natural frequencies, details and recommnendations
concerning deficiencies and repairs, photographs of test set-uvs,
accelerometer locations, and failures. Test procedures, TRS
plots, and response spectrum plots of equipment accelerometers
(SSE) shall be included. The report shall also contain a list
of test equipment used, calibrations, and instrumentation data
sheets. E :

NOZZLE LOADING

During all seismic biaxial testing forces must be applied to
the inlet and exhaust as shown in Figure 3 (K-13150). Due to
the fact that there may be some relative displacement between
the point of force application and the actuator foundation
the forces must be well regulated to prevenat high transients.
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REFERENCES
Terry Corporation Purchase Order Number WP72954.

Wyle Laboratories Test Plan No. NDS761014 dated 4 March 1976.

PROCEDURES

Receiving Inspection

Prior to testing, the specimen was subjected to a visual examination
for evidence of damage. Specimen identification information was
recorded on a receiving inspection data sheet included in the body
of this report.

Test Fixture and Specimen Orientation

The test fixture consisted of a one-inch thick steel base plate.
The specimen was bolted to the plate using six one-inch bolts
through the standard mounting holes. The plate was subsequently
welded to the test table. Throughout testing the specimen remained
in its upright position. To obtain the second horizontal axis the
plate was cut off the table and the specimen was rotated about its
centerline. The plate was then rewelded. The required nozzle
loads were applied through the use of pneumatically-driven
cylinders. Each flange, both input and output, was equipped with
welded-on extension arms (on the Terry-supplied blind flanges).

A swivel pad was, in turn, welded to each extension arm and the
pneumatically generated loads were applied through them. Pressure
regulators ensured constant loads throughout the test series. A
ten per cent higher pressure was applied to each cylinder to allow
for frictional effects. A schematic of this setup is shown in
Figure 1, Page 11.

In addition, a spring support device, designed and comstructed
at Terry Corporation, was installed on the underside of the input
nozzle per Terry directioms.

The axes directions with respect to the specimen are defined in
Table I, Page 8.
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2.3 Instrumentation

Instrumentation consisted of fourteen accelerometers: twelve response
and two control, one near the drive point of each axis. All the
accelerometer outputs were recorded on two oscillograph recorders
and also on magnetic tape. (Number 14 was not recorded omn tape.)
The magnetic tape data were subsequently analyzed and plotted with
the use of a shock spectrum analyzer. The oscillograph recording
was accomplished throughout the resonance search and seismic test-
ing programs, i.e., every test run. On the same oscillograph
records were placed the output of two strain gages which were
located on the trip and throttle valve yoke in the areas

_ of lowest crossectional area or highest stress. Also recorded,
on a separate oscillograph recorder, were two governor signals
(the input and the output) and the speed output signal (with a
low pass filter on the output). These signals were recorded for
each test run in which the turbine was operating.

. The response accelerometer locatioms and orientations are described
in Table I, Page 8, and in the attached photographs. The loca-
tions and orientations were specified by Terry personnel.

2.4 Functional Testing

A 1200 scfm compressor was supplied to provide turbine operating
power. The turbine was seismically tested in the non-operating
mode, in the operating mode, and in the quick start mode. The
mode for each particular test run is given in the comments sections
of the following data sheets (Pages 12 through 17 ). Note that
actual procedures necessarily varied somewhat from the planned
procedures (Reference 1.2) in this regard.

125 vdc power was supplied for the control electronics as well as
the valve operator motor and quick operate valve solenoid.

2.5 Seismic Testing

Following iterative "bare table" motion calibrations the specimen
was subjected to biaxially applied random motions with sine beat
motions superimposed at specific frequencies.
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The biaxial random motions were amplitude controlled with a bank
of one-third octave bandwidth filters. 'The center frequencies of
the filters were tuned one-third octave apart from 1.25 to 32 Hz.
The output of each filter was adjusted with its owm independent
attenuation control such that the random test response spectrum
(TRS) enveloped as much of the required response spectrum (RRS)
as possible. Due to the limited inherent amplification of a-
purely random waveform, machine capability limits, and the
necessity to keep the ZPA's within established levels, sine beats
were superimposed at specific frequencies within the amplified
band of each RRS. Twenty oscillation per beat sine beats were
superimposed at frequencies of 1.0, 1.25, 1.6, 2.0, 2.5, 3.15,
4.0, and 5.0 Hz. The 5.0 Hz frequency was applicable for the
SSE tests only. Two beats were applied with a two-second inter-
beat delay. The vertical versus horizomtal excitation phasing

. was incoherent for the random waveforms and in phase only for the

sine beat motioms.

-

The duration of each test run was dictated by the sine beat
durations and by the established minimums of 30 and 15 seconds
for the OBE and SSE tests respectively. For example, all the OBE
tests were 30 seconds duration except the 1.0 Hz sine beat fre-
quency test which was 40 seconds. The SSE tests were 30 seconds
from the 1.25 Hz to the 2.0 Hz sine beat frequency conditionms,
and 15 seconds for sine beat frequencies above 2.0 Hz, and 40
seconds for the 1.0 Hz sine beat conditiom.

The table and fixture response spectra were generated with the
use of a shock spectra analyzer, tuned in one-twelfth octave
frequency increments from 1.0 to 100 Hz. The data were formatted
in plots of acceleration versus frequency. All test data are
included in the following pages.

Prior to any seismic exposure, the specimen was subjected to a
low level (0.2g peak) sinusoidal frequency sweep or resonance
search from 1.0 to 35 Hz in all three orthogonal axes separately.
A logarithmic frequency sweep rate of one octave per minute was
employed.
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(continued)

The specific test procedure sequence actually followed is listed
as follows:

. Three orthogonal axes resonance searches.

. Seven separate sine beat/random test runs (to 4.0 Hz sine
beat frequency only) in the Z-Y biaxial plane which comprise
or envelop one OBE spectrum.

Eight separate sine beat/random test rumns (to 5.0 Hz sine
beat frequency) in the X-Y biaxial plane which comprise or
envelop one safe shutdown earthquake (SSE) spectrum (1-1/2
times the OBE spectrum levels).

. Repeated the OBE simulation after rotating the specimen 90
degrees about its vertical centerline (X~Y biaxial plane).

Repeated the SSE simulation in the X-Y biaxial plane.

The requirement to perform five OBE tests (Reference 1.2) was con-
sidered more than met by the seven 30-second test runs necessary

to envelop the OBE spectrum with sine beats spaced one-third octave
apart; i.e., the equivalent of seven OBE tests, per biaxial plane,
were conducted on the specimen. The justification for enveloping
the OBE spectrum only once lies in the fact that the specimen’s
first resonance frequency occurred far above the sine beat test
frequency range and the TRS ZPA was being generated solely by the
random components of excitation. (See Notice of Deviation No. 4,
Pages 155 and 156.)

RESULTS

Receiving Inspection

Inspection of the specimen revealed no visible damage due to ship-
ping. Receiving inspection data and specimen identification are
shown on the included data sheet. :

Test Fixture

No anomalies occurred as a result of testing, with respect to the
mounting bolts or mounting methods in general.
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Functional Testing

-A number of anomalies occurred during seismic testing; i.e., the

emergency trip mechanism on the trip and throttle valve tripped
during OBE testing. Stud nuts on the bearing pedestals repeatedly
loosened on OBE and SSE test runs. The bearing pedestal shim fell
out during an SSE test. One pedestal bearing stud fractured during
SSE testing. Sparks issued from the turbine outlet on one SSE test
run. A dowel pin on the outboard bearing pedestal base fractured
during an SSE test run, and both the high and low pressure leak-off
pipes failed.

The premature tripping problem encountered onm the trip and throttle
valve was cured by the installation of a stiffer latch spring;
solenoid operation of the trip was verified. The bearing pedestal
nuts (only two could be reached on the inboard side) were tightened
after each test rum.

The shim was repositioned and gave no further trouble; however, the
fractured parts were a greater problem. The tests were simply con-
tinued without the dowel pin and both the high and low pressure
leak-off pipes; however, in the area of the broken stud it was
necessary to weld the pedestal and turbine easing castings together,
as it was not possible to repair the stud without significant time
delay. Only two test runs remained, but the strength of the welded
joint was in doubt; therefore the testing was completed with the
turbine in a nonoperating condition. After the completion of the
seismic tests, operability of the turbine was verified.

All the above negative test results are documented in the attached
Notices of Deviatioms Nos. 1 through 10, Pages 152 through 162.

The point in the test sequence- where each deviation occurred is
documented in the data sheets on Pages 14 through 17.

No significant perturbations in the speed or governor input signals
were noticeable in the records; however, parturbations in the
governor output signal were evident during seismic testing. The
perturbations were not serious enough to necessitate shutdown of
the turbine. :

Failure criteria development and pass/fail judgments shall
necessarily be the responsibility of the Terry Corporation.
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Seismic Tests

The seismic results are shown in the included plots. The test
response spectrum (TRS) is plotted for each test run and for each
axis. 1In addition, the response accelerometer data were analyzed
and plotted for the 3.15 Hz sine beat conditions for the OBE test-
ing and for the 4 Hz sine beat conditions in the SSE level tests.

These data are also presented in the included plots. Note that
the response accelerometer plots are all plotted with a 27 damping
factor and that the zero period amplitudes (peak response at each
accelerometer location) in many cases is indeterminate due to.
acceleration content at and above 100 Hz. The ZPA cannot be

read off the strip chart information since the galvanometers
become less sensitive above 60 Hz. The response plots are
therefore of reduced utility since the actual damping of each
device was not known.

The table response spectrum (TRS) met or exceeded the required
response spectrum (RRS) at all the frequency points except two
very low frequency points; namely, for the SSE test at 1.0 and
1.25 Hz. Machine stroke limitations prevented reaching levels
at those two points.

As described in the Notices of Deviations attached, the TRS ZPA's
were, in some cases, higher than the specified limits in order to

envelop the RRS as much as possible with a purely random waveforn.

The OBE test consisted of seven separate test runs: i.e., one
each for sine beats at 1.00, 1.25, 1.65, 2.0, 2.5, 3.15, and 4.0
Hz frequencies. One more frequency, 5.0 Hz, was necessary for
the SSE testing.

With regard to specimen resonance frequencies, Table II, Page 9,
has been prepared showing resonance frequencies and acceleration
levels for each axis and accelerometer.

The highest recorded seismically generated strains on the throttle
valve yolk were 700 microinches per inch for the Z-Y axes SSE test
condition, and 900 microinches per inch for the X-Y axes SSE con-
dition. :
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TABLE II
RESONANCE FREQUENCIES AND
APPROXIMATE RESPONSE AMPLIFICATIONS
(0.2g Peak Input)
Frequency Amplitudes for the accelerometer number listed
(Hz) 3 5 5 6 7 8 9 10 11 12 13 14
Y Axis
22 - 3.6 2-6 3.0 - 5.0 - - - - - -
32 - 8.0 - 2.6 - - - - - - - -
X Axis
f
15

.0 6.5 2.5 =~ - - - - - - - -
2

23 . - - - - 300 205 - - 2.5 - -
‘ 34 - - 4 - 255 - = e = ==

w1 O
.

Z Axis
15 2.5 2.5 - - - - - - - - - -
21 2.5 2.5 - - - - - - - - - -
27 - - - - - 9.3 =~ - - - 6.7 -

NOTE: For this table, resonance frequencies are defined as those frequencies
where one or more response accelerometers showed an amplification of
2.5 or greater. "

(o\
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