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OUYER PLANET PROBE ENGINEERING MODEL
STRUCTURAL 12STS

BY: J. A. SHITTKAMP, W. H. GUSTIN AND M. W. GRIFFIN
MCDONNELL DOUGLAS ASTRONAUTICS COMPANY-EAST

SUMMARY

A series ui proof-of-concept tests have partially verified the structural and
thermal design concepts of the Outer Planets Probe. The tests were performed at
NASA Ames Research Center (ARC) and engineering support was provided by MDAC-EAST
under NASA contract NAS2-9027.

: Tests simulated shock loads resulting from booster separation, launch dynamic é

\ environment, and 800 ge's deceleration loads resulting from planetary atmospheric entry. |

] Prior to testing, spin balance and weight measurements were made un the full scale
engineering Model test article. Preliminary analytical prediction of structure j

response to the 800 ge's deceleration loads is compared to test data.
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INTRODUCTION
An atmospheric entry Probe s being developed by NASA Ames Research Center (ARC)

to conduct in situ scientific investigations in the atmospheres of the outer planets.
Launch is followed by interplanetary cruise when the Probe is attached to the space-
craft bus. The Probe is released by the bus close to the outer planet and func-
tions autonomously thereafter. The Probe enters the planet's atmosphere on a
ballistic trajectory, decelerates in the atmosphere, and during subsonic freefall
collects and transmits data about the atmosphere.

McDonnell Douglas Astronautics Company-East (MDAC-EAST) designed a Probe for
Saturn and Uranus under NASA contract NAS 2-7328 (Reference 1)and supported ARC in
the fabrication of a full scale engineering Model of the Probe (Reference 2). |

A series of proof-of-concept tests, listed in Figure 1, were conducted at ARC
using the Model as the test article to verify the structural and thermal design
concepts of the Probe. MDAC-EAST supported these tests under contract NAS 2-9027.

This report describes the structural tests. The results of the thermal test

are presented in Reference 3.

TEST SIMULATED FLIGHT ENVIRONMENT

SHOCK RELEASE OF PROBE FROM BOOSTER

DYNAMIC LAUNCH VEHICLE BOOST VIBRATIONS
BASED ON TITAN [HIE DATA

STATIC 800 ¢’s ATHOSPHERIC ENTRY DECELERATION
THERMAL | INTERPLANETARY CRUISE
VACUUM
SPIN BALANCE | NONE
WEIGHT
TEST PLAN SUMMARY

FIGURE 1
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TEST PLAN

Tests were designed to provide a data base which would build confidence in
the Probe structural design. Proof-of-concept tests which utilized a full scale
Probe engineering Model as the test structure were planned and maximum use was made
of NASA ARC facilities.

Mission events which are critical to the Probe structural design were selected
for test simulation. Four tests were planned: structural tests to evaluate the
effect of shock, dynamic, and static loads and a spin balance and weight test.

The structural tests series was based on a Saturn/Uranus Probe mission with a
Titan III launch vehicle. Although the Shuttle is prime launch vehicle, the Titan

I11 was chosen as being representative of launch vehicles. In addition, a Titan

adapter and hardware were available for testing and the launch environment was defined.

The shock test subjected the Model to pyrotechnic shock environment resulting
from simulated separation from the boost vericle.
The dynamic test subjected the Model to the simulated dynamic environment of

launch.

The static tests simulated up to 125 percent of quasi-static loading expected
during an 800 9 deceleration during planet atmospheric entry.
The spin balance and weight test was conducted to obtain preliminary mass

properties of the Model.
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TEST MODEL

A full scale engineering Model of the Probe was fabricated by NASA ARC to
serve as the test structure. The Model was fabricated per engineering drawings of a
MDAC-EAST Probe designed during a preliminary definition study for NASA ARC (Reference
1). An external view of the partially assembled Model supported by a machining
fixture is shown {n Figure 2. The Model has a spherically blunted conical forebody, a
hemispherical afterbody, a maximum diameter of 35 inches and a bogey weight of
250 pounds. The afterbody has an access door (shown in the figure) and three
recessed attach fittings (one of which is shown in the fiqure) which allow attach-
ment of the Probe to the spacecraft bus conical adapter. Simulated equipment was
also fabricated and is shown in Figure 3 installed on the equipment support rings
of the Model. The simulated equipment approximated the shape, size, mass and
attachment pattern of anticipated equipment. Figure 3 also shows the three

attach fittings in more detail.
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MODEL

RECESSED
ATTACH — ACLESS
FITTING — DOOR
MACHINING
FIXTURE

FIGURE 2

AEROSHELL

SIMULATED EQUIPMENT IN AEROSHELL FIGURE 3
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STRUCTURAL CONFIBURATION

The structural subsystem of the Probe is schematically filustrated in Figure

g e SN Gt W LSRR

<. The primary structure consists of a honeycomb sandwich aeroshell having 2

LA AL T

fiberglass outer facesheet and an aluminum inner facesheet. Four equipment support

rings are integrally machined with the aluminum facesheet. The aerosheil acts as a

decelerator, protects the equipment during 800 gE‘s ballistic deceleration and pro-

vides continuous support for the forward heat shield.

L B

sl

The rings distribute con-

FENEE

centrated equipment inertia loads into the aeroshell. Three attach fittings

e st M

located in the afterbody provide for attachment of the Prcbe to the spacecraft

conical adapter. The fittings attach to the base ring and afterbody and transfer

all Probe launch loads to the spacecraft conical adapter. The fittings were

fabricated of steel for the Model. The afterbody is a fiberglass honeycomb <and-

wich structure. It has cutouts for the attach fittings and an access door. The

afterbody supports the aft heat shield and is mechanically attached to the base :
| ring. :
?A FIBERGLASS HONEY COMB ATTACH FITTING
| (10F 3) :
AFTERBODY | e’ BANE =
. RING !‘"
’ FIBERGLASS NG ol
FACESHEETS » A
\\\\\\_,/-// J--“-~.-n.-
x ALUMINUM FACESHEET ;
L 7075-T7351 RD RING
FIBERGLASS AEROSHELL
HONEYCOMB :
r FIBERGLASS 2NO RING
s FACESNEET IST RING

.
e
=
s
i

3

1 I

STRUCTURAL CONFIGURATION FIGURE 4
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SHOCK TESTS

Separation of the Probe and spacecraft from the lasu stage of the launch
vehicle is accomplished by the release of a V-band clamp ring attaching the
spdcecraft conical adapter to the launch vehicle. The clamp ring disengayes when two
diametrically opposite preload bolts are cut by pyro actuated bolt cutters. The
resulting shock could be critical on the ball lock bolts which attach the Probe to
the conifcal adapter at the attach fittings. The ball lock bolts are actuated by
pyro generated pressure allowing the Probe to separate from the conical adapter.
and could be sensitive to shock loads. The primary objective of the shock test
was, therefore, to determine the effect of shock on the operation of the ball lock
bolts. Two shock tests were conducted and provided test data for the extreme
positions of bolt cutters relative to the ball lock bolts.

The shock test setup is schematically illustrated in Figure 5. The Model with
simulated equipment was mounted in the conical adapter. This subassembly was then
attached to the cylindrical adapter of the Titan IIi with a V-band clamp ring.

A closeup photograph of the test hardware is stown in Figure 6. The photo-
graph shows the conical adapter, the cylindrical adapter, the V-band clamp ring,
one of the pyro actuated bolt cutters and one of the three ball lock bolts. Two
3-axis accelerometers are shown, one directly above the bolt cutter and the other
by the ball lock bolt. Also shown are air pressure lines connected to the ball
lock bolt. These lines were used to provide air pressure to actuate the bolts in
lieu of pyrotechnic pressurization.

Accelerometer locations are shown in Figure 7. A total of seven 3-axes
accelerometers were used. Accelerometers were located to monitor the bolt cutting
shock, structural response on both sides of the Probe/conical adapter attach fitting
interface and response of one of the equipment support rings.

The first test was conducted with the bolt cutters rotated a minimum of 30°

away from the nearest ball lock bolt. The bolt cutters were actuated and the V-band

NG
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CONICAL ADAPTER

ENGINEERING MODEL
WITH SIMULATED
EQUIPMENT

V-BAND CLAMP RING
AND BOLT CUTTERS

CYLINDRICAL

ADAPTER B

J77777777777777777
SHOCK TEST SETUP

FIGURE 5
CONICAL
_— ADAPTER
-,
BAL' LOCK
BOLT
V-BAND CLAMP
_v RING
CYLINDRICAL
ADAPTER
| BOLT
j, CUTTER
R
PHOTOGRAPH OF SHOCK TEST HARDWARE
FIGURE 6
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clamp ring disengaged. Accelerations at all of the gages were continuously recorded.

After all structural response tu the shock had died down, a Model/conical adapter
separation test was conducted and the three ball lock bolts operated successfully

allowing separation. The Model and conical adapter were then rotated so that one

of the bolt cutters was aligned directly beneath a ball lock bolt and the second
test was conducted.

Maximum accelerations recorded at each location for each test are given in
Figure 8. Maximum acceleration of 1920 g's was recorded at an attach fitting during
the second test. Maximum acceleration at the ball lock bolts was 800 g's recorded
during the first test. Accelerations at the equipment support ring were very small

for both tests. These accelerations are acceptable.

In addition to supplying the accel~ration data which can be used to aid defini-

tion of payload structural specifications, these tests demonstrated proof-of-concept:

(1) The two pyro bolt cutters actuated successfully allowing the V-band clamp
ring to properly disengage.
(2) Following each shock test, the three ball lock bolts were successfully

actuated and the Model separated from the conical adapter.

(3) No structural failures occurred and the structure significantly attenuates

the shock loads and significantly reduces shock requirements for equipment.

Shock test data are presented in Appendix A.
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GAGE
NUMBER

TEST 1

LINEAR ACCELERATIONS (gs)

-

TEST 2

LINEAR ACCELERATIONS ( l;-l

VERTICAL | RADIAL

TANGENTIAL

2
12
800
920

15

15
580

3
6 !
e
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15

15

575

2
90
3%
1300
15
4]
475

VERTICAL

650
680

1920

RADIAL

625
530

1350
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SHOCK TEST DATA

TANGENTIALJ

350
850

100

FIGURE 8
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DYNAMIC TESTS
The launch dynamic environment may be critical for the attach fittings which
transmit launch accelerations and environments to the Probe. The primary objective
of the test was to determine the structural response of the attach fittings to
simulated Yaunch dynamic environment. A secondary objective was to obtain qualita-

tive information ca the dynamic characteristics of the structural design.

A photograph of the longitudinal test setup is shown in Figure 9. The setup

| was similar to that of the shock tests except that aircraft bolts were used in

' lieu of the ball lock bolts and V-band clamp ring preload bolts. The setup used a

} LING A300B shaker, a head expander to accommodate the large diameter cylindrical

| adapter and team tables to ensure that only longitudinal (vertical) motion occurred.

Instrumentation consisted of eight 3-axis accelerometers. Locations of the

accelerometers on the Model are schematically shown in Figure 10.

| Six tests were conducted; sinusoidal and random along each of the Model

s orthogonal axis. The longitudinal axis was tested first with the setup shown in
Figure 9. The shaker table was ther rctated to a horizontal position, the vertical

team tables were removed and tests of the two lateral axes of the Model were

conducted. Input environment was controlled at the head e¢xpander. The input
environments were those given in Figure 11 with one exception. Due to equipment
limitations (primarily shaker output capability vs mass of the test specimen and
fixtures) the test level obtained for the longitudinal axis was down approximately
8 dB, 3.169 rms instead of 8.16g rms for the overall random vibration.

The structure appears to have good dynamic characteristics. No major prob-
lems were detected. The only significant amplifications (qreater than 10) of the
input environments occurred at the simulated relay box and simulated antenna. A

maximum amplification of 34 at 12 Hz occurred at the relay box during lateral

sinusoidal vibration and an amplification of 18 at 86 Hz occurred at the antenna
during the longitudinal axis sinusoidal vibration. Close attention to the designs

of the actual relay box and antenna will be required to reduce these amplifications.
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PHOTOGRAPH OF DYNAMIC TEST HARDWARE

FIGURE °

(5)

(1) ANTENNA
(2) BOOTSTRAP BA ITERY
(3) NOSE PROBE

(4) MASS SPECTROMETER
(5) ATTACH FITTING

(6) PRESSURE GAGE

(7) NEPHELOMETER
(8) RELAY BOX

(8)

DYNAMIC TEST ACCELEROMETER LOCATIONS FIGURE 10
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VIBRATION FREQUENCY | ACCELERATION
AXIS SHEEPRAAE (H2) (g's O-PEAK)

L

LONGITUDINAL | 1 OCTAVE/MIN 5-12 30
12-50 30
50-200 2.25

BOTH LATERAL | 1 OCTAVE/MIN 5-10 1.95
10-22 1.95
22-200 1.5

Sinusoidal Test Vibration Schedule

VIBRATION | TEST DURATION |FREQUENCY| POWER SPECTRAL DENSITY (PSD)
AXIS (MIN. EACH AXIS) (H2) LEVEL (g°/H2)

20-100 0.056 AT 100 Hz INCREASE BY
6 dB PER OCTAVE FROM 20-100 Hz

ALL 3 AXIS 4 100-1000 | 0.056

1000-2000 | 0,056 AT 1000 Hz WITH ROLL OFF OF
12 dB PER OCTAVE FROM 1000-2000 Hz

Random Vibration Test Spectrum and Duration

DYNAMIC TEST LEVELS
, FIGURE

Dynamic test data are given in Appendix B.

During testing, local structural failures occurred in the afterbody ne the

cutouts for two of the three attach fittings. The failures were minor and were

not dJdetected until all <ix tests were completed. It is not known which test

initiated the failures. One of the failures is shown in the photograph of Figure

12. The afterbody honeycomb sandwich facesheets separated from the core near the

core reinforcements. The fairlures are primarily attributed to the cantilever

design of the attach fittings. As illustrated in Figure 13 the fittings require

a reaction at the afterbody (R“,) to be in static equilibrium when an attach loed

KPAPPl ”D) is applied. The load induced in the afterbody may have caused the local

structural failures.

A modified attach fitting design shown in Fiqure 14 is recommended. The

modified design provides adequate load paths so that all applied loads can be
reacted at the base diameter ring. A fiberqlass shel! is used to close out the

cutout in the afterbody.
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STATIC TEST

The aeroshell supports the equipment under 800 gE's inercia Yoading balanced
by the forebody aerodynamic pressure during planetary atmospheric entry. Primary
objective of the static tests was to verify strength of the aeroshell under this
loading. Secondary objective was to compare test results with preliminary analyti-
cal predictions,

The static test setup is schematically illustrated in Figure 15. The Model
aeroshell and an especially designed static test fixture were used. The fixture
was designed and fabricated by NASA ARC.

The fixture applied hydrostatic pressure to the forward side of the aeroshell
to simulate atmospheric deceleration pressure. Loads to balance the pressure were
applied by hydraulic pistons to the aeroshell equipment support rings to simulate
inertia loads of equipment. All loading simulated loads at zero angle of attack
(i.e.. no lateral loads). The aeroshell was centered in the fixture by a yuide ring.
Thick plates distributed the hydraulic piston loads to the aeroshell rings. Linear
bearing assemblies were placed between the plates and rings to prevent radial
restraint of the rings by the plates. A photograph of the linear bearing assemblies
used on the first ring is given in Figure 16. The assemblies are mounted on the
thick plate used to distribute load to the first ring.

A photograph of the test setup is given in Figure 17. The aeroshell is mounted
inside the test fixture and is not visible in the photograph. A1l of the hydraulic
piston lines are connected to a common reservoir and pump. The fluid for pressuriz-
ing the forward surface has a separate pump. All instrumentation wiring is con-
nected to a Hewlett-Packard digital recorder as illustrated in Figure 18.

Instrumentation o. <+he aeroshell consisted of 10 deflectometers, 19 biaxial strain
gages and 16 uniaxiai strain gages. Locations of the deflectometers are given in
Figure 19 and }ocations of strain gages are given in Figure 20. In addition 16 of
the hydraulic piston load rods were instrumented with uniaxial gages to monitor

applied loads.
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A total of three test loadings of the aeroshell were completed and are sum-
marized in Figure 21. The first test utilized multipoint loading of the rings not
exceeding 1imit load. The positions of the linesr bearing assemblies rn each ring
are shown in Figure 22. The first test closely simulated axisymmetric uniform
loads and test results are compared with preliminary structural analy-
sis predictions later in this section.

The other two tests were at limit and ultimate (ultimate = 1.25 x limit) load
respectively and utilized more discrete loading of the rings by grouping the linear
bearing assemblies as shown in Figure 23. These tests closely simulated the dis-
crete ring loading conditions expected during flight.

The ultimate load applied to each ring is given in Figure 24. The load distri-
bution corresponded to the payload weight distribution given by Reference 1. Load
corresponding to a total weight of 134.8 pounds was simulated and is representative
of the Reference 1 design without the forward heat shield material and irsulation
blanket.

The aeroshell withstood 1imit loads without detrimental deformation and ulti-
mate loads without failure. Complete test data is given in Appendix L. Signifi-
cant data and results are discussed here.

Maximum measured aeroshell strains as a function of load are presented in
Figures 25 to 27. The maximum strain of the aluminum skin was at the base of the
third ring where 1imit strain of -0.166% was measured during the second test as
shown in Figure 25. The strain did not change appreciable between the first and
second test and was linear with applied load. A strain of -0.21% was measured at
ultimate load.

The maximum strain of the fiberglass skin was under the second ring wnere
limit strain of +0.292% was measured during the first test as shown in Figure 26.
The st . in did not change appreciable between the first and second tests. Slight
nonlinearity of measured strain with applied load is evident. A strain of +0.356%

was measured at ultimate load.
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The honeycomb core cell wall compression maximum strain was under the second
ring where limit strain of -0.205% was ncasured as shown in Figure 27. An increase

in strain of about 10% is evident between the first and second tests and is attri-

buted to higher local loads present in the second test. Slight nonlinearity of

measured strain with applied load is also evident in this fiberglass core. A
strain of -0.254% was measured at ultimate load.

The largest strain recorded occurred on the outboard s}de of the first ring

ER IR

stem and was +0.477% in the vertical direction at ultimate load. The ring was

theoretically loaded as shown in Figure 28(a). This loading would result in

st b £l Tyt A e e s st

vertical compression strains in the stem. The actual ring loadiny may have been

as shown in Figure 28(b). The offset loading results in vertical tensile strains

on the outboard side of the stem as measured in the test. A permanent strain of

+0.03% resulted.
Test data indicates that the more discrete ring loads present in the second

and third test generally did not result in significant additional strains over

I e o el

strains present in the first test.
Deflections measured during the tests are given in Appendix C but are not

considered to be reliable. As shown in Figure 29 the base ring vertical deflection
' as a function of applied load was not repeatable. Deflections have not been further

evaluated.
: Photographs of the aeroshell after testing are presented in Figures 30 and 31.
Figure 30 shows the fiberglass skin side of the aeroshell. The strain gages on the
skin are shown and two plugs a% circular cutouts in the aeroshell are visible. No

failures of the skin were detected. Figure 31 shows the aluminum skin side of the

aeroshell. The four equipment support rings are shown. Strain gages and wiring

are still on the aeroshell. No failures of skin or rings were detected.

Preliminary predictions of aeroshell internal strains were completed for com-

parison with test data. An analytical model formulated for the Structural Analysis

31
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of Axisymmetric Solids (SAAS II1l) computer program was utilized and is {1lustrated
in Figure 32, Axisymmetric solid ring elements represented the isotropic fiberglass
skin, orthotropic fiberglass honeycomb core, isotropic aluminum skin and aluminum
rings. Linear mechanical properties were utilized. Axisymmetric loads representa-
tive of the first test were applied to the model a'.d internal strains obtained.

The predicted 1imit strains and strains measured during the first test at selected
locations are given in Figure 33. The aluminum skin and fiberglass skin strains

are in fairly good agreement. The honeycomb core cell wall strains are in poor
agreement. The core cell wall test strain possibly included axial strain plus

wall bending strain resulting in substantially less strain than predicted. Back

to back strain gages should be used in future measurements of core cell wall strains,
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SPIN BALANCE AND WEIGHT TEST

A spin balance and weight test of the engineering Model was conducted to verify

the Model mass properties prior to the other three structural tests. Testing

measured the weight, center of gravity location, the spin axis

moment of inertia and defined mass requirements to null the spin axis

cross products of inertia. The partially fabricated Model was tested without the

soft ablator in the aft heat shield, forward subassembly of fiberglass honeycomb
core and facesheet, and forward heat shield; none of which were available at time
of testing. The simulated equipments were mounted inside the Model.

Figure 34 shows the spin balance test setup used to determire lateral c.q. and
cross products of inertia. The Model is attached to a tooling fixture which in furn

is attached to the Treble spin balance table. The tooling fixture was balanced prior

to the test.

The moment of inertia test setup is shown in Figure 35. The tooling
fixture was used to interface between the Model and mass inertia table. The mass
inertia of the tooling fixture was measured prior to the Model test.

Results of the mass properties tests are given in Fiyg. ~ 36. Measured test
data is listed under "AS MEASURED". Test results ag.2e well with predictions.

Addition of 3.39 pounds of ballast to the Model as shown in the figure was calculated

to null the cross products of inertia. The values given under "CALCULATED FROM TEST

DATA WITH BALLAST" and under "PRELIMINARY REQUIREMENT" indicate that preliminary mass
property requirements are met with the possible exception of the x c¢.g. location,
However, as noted on the chart the 9.53 inch value given for the x c.g. location

is predicted to change to 8.64 inch when the fiberglass core and facesheet and heat

shields (i.e., a complete Model)} are present on the Model.
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o BT IR S T P

AS CA r PRELIN
MASS PROPERTY PREDICTED | weasuren DATA WITh BACLASTS Reoumémavr
WEIGHT (LB) 96,06+ 946 95.5 1
X C.G. (1N, g.42ee 9.5 g,530%ws 8.78
Y C.G. (N, 0.04 0.06 0 ~0
Z C.G. (IN.) 2.2 ~0.09 0 ~0
Iy (SLUG FT?) 2,055 1877 192
l (SLUG FT) 131 NM, NM. (NOT MEASURED) MESRYR
ly (SLUG FT) 1,280 N, N
PXY (SLUG FT?) 0000 0.000 0 ~0
PXZ (SLG Frd | -0.023 0012 0 ~0

* BALLAST ADDED AS SHOWN AT RIGHT

339 LB OF
BALLAST

e

** INCOMPLETE MODEL CONFIGURATION
*++ 8,58 WITH STRUCTURAL SANDWICH AND
HEAT SHIELDS
*++*+ 8,64 WITH STRUCTURAL SANDWICH AND
HEAT SHIELDS

4]
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MASS PROPERTIES MEET REQUIREMENTS

FIGURE 36
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ADVANCED TEST PLANNING lé,
This completed series of structursl tests have partially verified and enhanced |
confidence in the probe structural concept; no further early developmental tests é

of the engineering Mbdel are reconmended. However, additional structural tests

beyond the scope of these proof-of-concept tests are required to fully verify the

probe structural integrity and should be conducted on a full scale engineering Model

of the final probe flight hardware design. A brief summary of future structural

/
£
i
;

tests and recommended test fixtures is given in Figure 37.

|
I

TEST COMPONENT TEST FIXTURE
STATIC FORWARD AEROSHELL CENTRIFUGE OR SRET TYPE FIXTURE EXCEPT USE ‘
| FLUID BAGS FOR FOREBODY PRESSURE APPLICATION
| AFT AEROSHELL CENTRIFUGE OR FLUID BAGS/FIXTURE \.
,l EQUIPMENT CENTRIFUGE
DYNAMIC COMPLETE PROBE ASSEMBLY | SHAKE TABLE WITH APPROPRIATE LOAD/MASS CAPABILITY :
SHOCK COMPLETE PROBE ASSEMBLY | NONE REQUIRED

RECOMMENDED FIXTURES FOR FUTURE TESTS

FIGURE 37
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% : This appendix contains the test data .ecorded during the three static te<ts.
The data for each test consists of several "RUN" data groups which correspond to
various load levels. The load level is given by the value of "P2" which is the
pressure applied to the forebody. The value of P2 at limit load is 127 PSI,
Within a RUN data group is given: (1) the time of the data recording, (2) the

A hydraulf. pressvre (P1) in PSI, (3) the hydrostatic pressure (P2) in PSI, (4)

3 hydraulic actuated rod loads in pounds, (5) deflections of the deflectomeier in
inches, (6) and strains measured by the strain gages. The rod loads, deflections ‘ g
and strains are preceeded by a channel number which corresponds to gage numbers
as given fn Figure C1. The locations of gages are given in the main report (except

no gages ure shown for the rods).
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GAGE NUMBER VS CHANNEL NUMBER

GAGE
NUMBER

30
3
32
33
kKT

35
37

39
40

4)
42
43
44
45
46
47
48

49
50

51

CHANNEL

NUMBER

22
62
61
20
60
21
26
39

5
4

1
48
45
73

6
49

8
47

9
72

4
n
32
33
75
69
37

0
29
36

17

Channels 12 to 19 and 52 to 59 for load rods
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o 45 O, 800844 0 -0,000071 29 0.euai48 35 0,00038; 46 -9,0008224
o 7 o~0, 008134 22 -9,000138 52 =0, 308145 7V 09, 030204
s
o R 10 .
:
; % TIME 95:0%:12:338512 Ptz 1121 L2= 14
’ K
; g ROn LOKDE IN lB”
i 15 4NG7 2313 S5, 2390 u% 231, 2 5997
i 12 engp 5* §997 13 Bhne. 54 B0V 14 £999
18 3027 19 31&7 % ] C hE 3210 B 279
17 A0
TEFLECTIONS THCHES +IMTO GENSOR
S0, 00 79 4,008 31 -a.00 11 ~G,018 G5B -2,024
42 0.957 S1  3.948 18 3,848 O R T veOB 9239
STRAING IN/INM
VO o-B, 031639 39 -9.000727 B B IR T bt 34 -9.0513584 29 ~8.,960021
B -G, 0000642 38 ~0,.000517 43 -0.0091358 2% -0, B8RRLER €4 -0.000853"
GERET M LIS 2 a.00319 3 o=R.0B0545 0 SE B, ea2any TE  N,.DG02EH
2 R000H292 87 ~9,0022749 27 . ~0. 001054 P < P TS 1314 €5 9.0R6230
o -G, 009169 32 0.000219 5 G.003304 d1 -A HInR3Es 75 -0,801436
&3 0,006115 T0.0095%7H g% IR R 1 I B 11 o PO IS 1% ) Pegck 49 Q,000e3%¢
B8, 02760 47 R, ubdnEg b < (TS YR TEO-B.0na973 4 #,001938
7Y o =-8,013867 32 6,008321 32 o.e028287 bl ST T DY B B €0 0.001264
(8 T Y 4197 T b 21 -0, 6014490 BE LR, 001160 1 B.ei0zen 43  5,000352
45 9, 800044 8 -5,006079 «? #.000153 36 B, Bpe383 4 -2,800224
T, o129 22 -9, 000124 B2 -0, 360140 7V v, 006209
TEST 1 DATA (CONTINUED)




o meshai

RUN 11
TINE 0505313134845  Pis=s 1255 2= 12€
ROD LOADS IN LBS
1% 5100 16 2860 %6 2565
12 o748 83 o7l4 13 6735
13 3314 19 3374 59 477
17 2997
nFFtECTlﬁNS INCHES +INTN SENSOR
38 ~0 BOS 7o ~0.006 31 -0.903 14
42 6.062 51 Q.949 16 V.42 B3
 STRATHS INZIN '
T3 -0, 091824 39 -@,1300801 T4 ~-0,000700
€3 -0,000579 46 ~0.000571 43 =0, 003168
44 -0, 1185 2 0.,801503 3 -0,abu715
28 2,009218 67 ~0,000293 a7 -0.001162
56 =0, 122 38 0.800342 &  9.005%5
£9 0 @,00013 37 a,000529 T3 0. 00100
3 0002954 47 9.00910% 3 Boannill
71 -9.002679 32 9. eHIal3 33 -0, ulku°w
61 B,H00033 21 -D.001630 26 G.0013
4% 0.900066 @ -0.880033 29 8. Hﬂn!.u
7 -0.000145 2% -0.0D020% 62 ~D.o0s1N
RUN 12
TIHE  @5:0%:13:35:43  P1= 1253 Pa= 120
ROD LOADS IN |8~
15 Ja89 15 2520 56 2%685 -
12 6/BS 53 6v33 13 €723
13 3307 19 332 99 2491
1?7 2040
DEFLECTIONS THCHES +INTO SENSOR
38 -9.0096 70 =0, 0 31 -0, 805 11
42 0.053 51 @,95) 19 9,044 &
STRAINS IN/IN
T9o-0,891321 39 - 6.000800 T4 ~0,0002R2
w3, DRasg? 40 -0, NERSE9 43 -y, a00119
i =0, B0 96 2 D.a0l6sE? 3 =N 00723
ITC I A 5% ) €7 -0, anany 27 ~f,ung iy
uE —-0, ﬂOHl’I & f.oanahg S 0.000342
ER Y P T3 15§ B4 37V 000603 73 -8.001117%
2 Q. DU“QU? 47 0, 08101 9 4,900,
vio-g0.000074 32 RS T B
XS I S PS5 110 Jod= 21 ~e,00152% 2e L e ALY
A5 3, 400062 ¢ ~0,p08107 29 0.BeG1vR
PO, 008139 22 -4.080200 62 ~8,9ui]5q

RUH 13

=
h
o

2]

K <

O R SR ou ]
s (e )
T OI T

ﬂwwwz

[
E-Y

Fl= 18

R B AT
=4 =4 12D

ULFLELTIDN

THCHES « INTD “CHSOR

50 2500 52 6724
‘B 548 14 €748
& 3uit S7 - 2970
R YD Bl S0 ~3,008
. 150 TE  N.0832
24 -3, 801502 29 =8, Qdons7
2 ~3.800194 &4 =0,000953
350, 0009568 7€ 9,000298
25 A, 006736 85 0,800231
4! -5, Ga00.2S TE ~-3,801623
Y S Y BRc 43 B.000171
Y o-9,001039 4 H.001173
200 -0, CRLILER €0 g.081422
1 0,0068321 42 4,0004562
36 0. 06Ed52 4€ =3,800251
Y 0,006551
% 2% 92 6?31
54 6738 14 &v21
53 3598 .7 2980
3012 D -O.BED
0, bS5 73 0,032
qq -0, 81520 24 -9, HaRG 37
o =0, 006132 4 -3, 000069
29 B, 003117 7€ ©,000298
5 A.unavhe 55 0.0900232
G4 -3,000625 7S ~0.991872
& ~-9,801418 49  §.000587
Ve -0, B899 4 B.3801172
7B -8,001831 €0 0.00142%
{0 B,.000321 42  9,000402
a5 9. 00043y 4& =-9,008251
F7 A,000361

e KR L I v (X 3
42 9.664

vR-08,000 31 ~0, 0907
81 8.0%2 9 a.062

Q.01

1}
B8R0, ane

TEST 1 DATA (CONTINUED)




i
1

RUH

ki

STRAING TH- LN ;
74 *H.nnﬂexé W9 =G, 00d 4
IO YIRS Y T 40 £, BO00S
44~mwmm@ A, 0007
SR DOONNG u? ~{} . OGS 2G
g et IR 33 9, 000002
62 i, 00NNZ 37 .00 7
EI S Y TUTCT N Ty 47 0, Hhoo)
1~ BOHOHE 32 0.800003
G -0, ROOS 21 -0, 000G
15 9. 0aNone O -0, 000015
P -0,000012 28 -0,I80i4
Y !
TINE Q910513541002 Pt= 9
RON LORADS IH LES
15 10 15 3
12 93 53 o7
& 17 ] 14
17

1S I IS TED | 70 -0, 0081
12 9.u82 51 0.00)
WIREHIHG l“fl" )
R TSI I T 29 -0, DHONIG
TR VI 5 [} {572 I 40 0, Mt
v 0u.uuvuh9 O Y Y RS I
RO T4 IS TP 67 0L NN A
P T TS IS A 1] e R I X1 3 TET S TY b
B b, DG MY e & IR R T & TR TR T
6, uunie N S PR (L TTETHY |
S ST} LTS T HE OB, BRguny
vl 0, I g S P T TR TA
%% 0, g AT I X 1 ETET NI A
P S TX T TN TS 25 i, BORHIS
i%
TidE  nRiaSs (30420 Fl=
FON LOMDE M L By
1% 14 i 3
i 20 53 3]
1 i 19 -1
iv 1.2
BEPLECTIONS IHCHED +I0TO -
AU s PRV TRTY ) B NS TB )
4 0L and 1 ~0.000

STRALIES

NV IR S P YT WY i
TOREINRET S B TR S TN E 1)
ST O s TR I Y 2
D -, RS
D A Y X T TR TS T )
ORI N Y 1 TR 1Y Ty X
G, R
bl T P S YRR TR LA
S T
L TR 15 AR AT
A [T g

IH-TH

a4
H

[ A3
e

S NI R:
O, NS
YRR S TS AT

g 5 R | YRR §

-43 ML TRIREAS |
Q. AN

-8, DEMI

23
¥
0%

R E 15 HIATER
N XTI HIE!
[U T 1] e
EYS I S To (4] 515

14

A
43

ﬁu
1

56
12
59

13
PEFLECTIONS [NUHES +IHTO SENHSUOR
3 ’ "B; 0‘1‘6
X 18} 6F

a,

4
n
w

SEMSUR

ul
13

-,
-0,

'y
G2

il
s

A7:$
ot
29
hJ

w3, RN
B, (ARG
¥ BN S
=, (I ¢
£, OONGY
I Y AT
8, 002019
G, DOk 6
0, 000011
'El . ﬁi)”‘?n l

Pi= 1

ay
1

20
-3

-3 QG
U, N 8
B S SIS LR TR THITY
CISPRETE TR R Oy
@, e
), TR0
W, GEBHNTY
13, ALY
13, DN
a, Qa2
=4, GRAGN>

XS0 11
il (i3

=, b
P, e
T E Y TRIR I R
seli, b )
(AT TR TP
IR BT T A
w1, 60 Wik
P, W
u.L'HUUJ
Via n'.,.‘i‘j
R PRV

11

Thb R EUNIDD <L )
27 4,60m3 £9
el O 1 [ i -] Yeé
25 [ aimy 65
E AW NI ST L) s
G =3, ADA0GA #9
o0, N00n3 4
©g -0, audoLa 1 ]
i 0. anin2 48
T I YT TR 45
FPo8,u00M %
3% aa 82
<2 29 14
©3 - 57
~13, BO2 a0 ~0,006
o, 0 7u 9,80
SISO B R TV LR B 24
B T O <11 11T P |
SY G, R 1ag ]
2% 41, BOGeRnY . f,
S8 L Sutadn <]
S I A1 S ) 43
Voo BLobein2 4
s -0, BURRngG &n
13, 000unE 43
Sn 1, 000001 16
AN & A 1] 6T o el
] 19 &
bl 16 14
wh ~13 av

T
i, B0 ]

W
ok
R
&5
11

f;;
V7
LG

4

L]

TEST 1 DATA (CONTINUED)

R AP A S B 24
3, QORIS ;
IR [S IR IR Ve
<, Dt 2 4]
(SIS TETEIN TG 1 S
0, Q0

NS TSTATER

A, oG

AN IRt

O R g
U BHEEAR

«@, QOUNLN
-0, 008019
@, 0Nnous
<8, N0y

-, 000013

7, 800623
0, 000313
0.280013
=0, BO0KaY

0, BODARD
=1, RONORS
o, 80044
=0, 000005
0, BNa13
Q. B2
0, 80639
., BOBB07
0. (AN
-, Qeonig

-

' LA ]

YIS TEISIS TSI
.30
1, e
~@, Gy
n Az 2
L RGAMM
m.ﬁamuug
o, B000UG
G, BR8N
-3, BABE




RUW 15
TIME 05:0%93 13844209 Pi= 8 P&}
QD LORDS IN LBS
15 -] 16 =10 g5 =10 65 1? %2
12 4 %3 10 13 =23 54 -3 14
{% 1& 19 -17 b -29 59 =30 87
DEFLECTIONS INCHES +INTO SENSOR | ,
38 0.061 7O ~0,801 31 =~6,004 11 ~6.002 59 -0,004
43 e a0y 51 ~8,000 10 =-0,001 €3 -1, any 73 0,000
. M’Rmu IN/IN
79 =0, 00003 39 -0, 000002 74 =0, 600007 34 ~0,.0000368 29
€3 -0, 000025 40 0., a2 43 =0, 0000173 23 0, 0000080 64
S 0,000030 2 -@.800014 3 -0, BRnGn] e a.aaae 5 e
23 ~@, MEHes &7 -0.000789 2P =0, D0A006 35 -3, B0en2y GS
LR s 1§ 151515 ) 32 -9, 000005 S A,000800% 41 u,euunns Fé-
63 -, DBOOR3 37 -A, 000001 73 0. 000028 & -8, 5000249 49
& -Q.0asa1e 47 =0, 600032 9 -0, 0N Y& B, 00M00 4
71 0, 000003 32 -90.a00300 33 0.008065 20 2. 600002 69
&1 B,00801% 21  n, 0000885 26 8,880001 1 ©.000003 38
45 6.00000% @ 0, 000004 29 =R, 000802 36 0.000008 46
7 B, 000003 22 d.990008 62 9,000000 7Y -9, H00ang
RUN 17
TIME ©05:0%5:13:48222 Pil= P2e 0
ROD LORADS IN LBS
15 ~ig 16 =17 56 7 55 3 52
12 -3 g -3 12 -ar 4 -13 14
}* 3 19 -7 59 .27 58 +33 8?7
v -7
PEFLECTIONS THUHES +ihT0 SENSOR .
15 B« Y ¢ 1 O -0, 00k, 31 -0,002 11 -8.003 S0 vd, 002
43 0,000 51 0,01 14 -0, 002 62 -0.081 ‘72 -9, 000
STRAINS INZIN
T -0, HENADA 39 6. 000000 T4 =0, 000008 S -8, 000015 24
€3 -0, 000043 40 0, H0B092 43 ~0,800038 23 -0, 000655 64
494 O 9a0E0s 2 -0, 092055 3 A, ABNOH 25 B,900022 7o
20 ~0.0690010 67 -0, 001EA1L 27 0.600002 26 -0, 500647 65
or B, QURRH9 38 -8, 00013 5 4, 0au0m0) 41 HO0A0R32 7S
€0 -0, BOEBN1 37 -R.006008 ?3 -0, GRONN2 £ ~0.900014 49
& -0, 800023 47 =0, 33060t Q =y, BOIONE T2 A.008001 4
P O P TN T T 1S 22 =0, D00BHG R s IS Ty TN e 1) 20 0806898 50
108 S PR TR 11T e e 21 Q.005Hm7 26 =0, BOONNS 1 U, oneens 438
45 &, 2egans 0 0. 008008 29 -G, 08009 36 -0, 000001 46
vo0, 008001 22 ), 0800R7 82 B, o000 ¥7 -0, 000008
FUN 13
TINE @S5:aGe1d: 15127 Fi= 1 P3s @
RAOD Lnana IN LBS
15 16 -2 L1 K] ug -3 52
12 —1, A -5 13 -7 54 33 - 14
18 -13 19 «1" g% -7 55 17 s?
17 19
DEFLECTIONS IHCHEL +IHTO SEMSOR
a0 -5, 815 7O B.u0S 31 -0,.962 RSN 1T} 54 0,899
42 g.000 S1 -a. 09 1 ~9,801 88 -3, 00| T3 -0,000
TEST 1 DATA (CONTINUED)

,.'(IV):.

9, DEOLN9
0, 450904
8,800063

~8,200013
9.000023
6,090012
-8, 0001
6,0800004
0.000003
~3,0006084

~-13
-39
-7

8,0300812
g, 862602
. 0000682
=1, BE0H22
9. 009333
0.009016&
-, 080964
-8, 900001
@, 000001

-9, 09080062

-13
-13
-3




STRAING lelN

-5, BNI003
-1, DENDY3
-3, HEH0
-g, QuGH0d
G =0, B0Ro0o
c "ﬁ 0ouni v
¥ LS TSy ]S g
9, ENaasD
B, Guiosd
0. HERDGY

- 2
T LTI

»~

1303 S Gu sk &y

3Tt T F

L824

B, 8002 0, 000008 kL]
=0, GaaLsg $3 g, p0nL2Y o3
N A hnl KO PR IR IS T 35
“ d v 3? Q-GGQU‘U ?,:D
“4, 0UHUa$ L A TXTE TR TR 41
'f.‘. ‘i@‘.‘Ul ﬂ ?3 0. &.‘00” lu 'f
=@, O o @, 0anwmi0 Fg
-1y, BONGN oIS I CHTRIS oy KeH]
€, OUNanS 265 -0 0008 1
-, DROEG1 29 =~ UNanny %ﬁ

w

-, BODL 62, DOPIRRE

TEST 1 DATA (CONTINUED)

-

0, BHEHH2
-, 000010
~1, 50N0n3

£, OV §
=3, 6undnl

0, GRRens

3. BUaYNy
=i, 000N
-, Q1000
=&, INONH

0,992607
@,200003
9,800001

85 -0, R00V23

-0, DODDO?

=, 03D00%

3 -0, dOBHO1

0, 000004




RUN 1
TIME 05813:812:30238 Ned N0
ROD LOADS IN LBS ,
15 0 B8 56 5]
12 %) 53 %) 13 4]
i? g 13 a 59 (%)
DEFLECTIONS [NHCHES +INTO SEHSOR
o1t I 8 800 v »,008 31 B.BE 11
42 9.080 51 0,000 10 0,000 63
STRAINS INZIN
79 6.0800000 3%  @.000000 74 0,000008
6% ©.000000 40 ©.000000 43 08.0800080
14  B.000000 2 ©.080000 3  0.000000
28 0, 000090 7 8.000000 27 0.000000
&5 0, ABHON6 38  ©.006008 5 §.080000
£9  0.000000 37  0.000000 73 . 0.000000
g 9,000000 47 0.D06000 %  0,000008
71 0,800000 32 B.008080 33  B.00D080
L 0.000000 21  0.000000 26 B,B09DB6
45  B.800000 6 0.080000 29 @, 000000
7 R,000000 22 0.000009 62 @.90e850
RUN 2
TIME @5:13:12:36:38 PleO P20
ROD LORDS IN LBS
15 16 16 16 56 -1@
12 5 53 ) 13 3
18 ~20 19 3 59 17
17 19
DEFLECTIONS INCHES +INTO SEHSOR
G 0,008 7O 0,000 31 ~@, 306 11
42 9.000 51 9.909 18 8,88 i)
STRATHS TH-TH
Y9 0L BBODRY 2% 8 BapEan P4 -3, BEDHE]1
£3 -0, ROAGHT 40 O eRpnat 43 ©.088001

44 1, 0eEen1
EE w1, DOBOMT

gF 1 0006R1.
pe

v, BRDOe
o, HOEDEN
DU, B3RN0y
o H Matabig
At eend o PO,
R R 51 L {4 1S IO

TIME a5

o e (3L T
T =3 =il ~1h,

¥
£

FETES

2 -8, 50gun ]

B, BEafa6
—u Buuaﬁn
uuuﬁbnnl
A, 300008
A [ TSTS Ta R
B, ARREIGHH
b, 360

~8 ., R0
4, GRaRoe
B, AOEEa1
B, BRRAEEH
B, 30080
U Duunﬁﬂ
M uumnul
~@, afan?

o

=J
Todtomis e 2 o0 03 £ =} 03 (0 Ja

RV

i

D12 e Plehl6 P2s i3

ROD LORDS IH LES

15 1726 16 9t 1) 241

o 28949 53 253 13 2242

12 18835 1% 164 59 1065

171878

DEFLECTIONS IMNCHES +INHTO SENSOR
38 -0, 801 A ~-9,968 21 -6.608 il
42 8,821 51 1,022 16 0,018 &3

TEST 2 DATA

55 86%
54 2219
58 1118

8,019

£, BRABE2

=~
2

S

o, 825

X

@
=S

58 1] B2
54 g 14
se a 57
1, 860 54 6,000
a, 8un 78 D,000
24 6,000000 4
22 B, 0008080 &4
35 9. 000000 V6
25  0a.608000 65
41 @.,0800880 73
& A,260000 49
72 B,p00000 4
& 7. Beaang &
1 9.008880 48 .
36 9, 908009 45
77 B, 806080
r:'q __3 2
54 -1 14,
bt 5] a7
=&}, A3 5A B, 860
=1, GE v o-, 988
A, BRBoG 24
P I 5 14 15 L6 B 4
35 8, 0BRaE2 Ve
25 <0, puasal 55
I TR & T 15 1 e fa=)
foo-lL BRRDR ] 49
V-1, SeBing 4
SR -0, poaane £
PR S R S PP S
Too Boadian T

bt B 8 AV

e g
L O

0, Banasa
&, Bununy
@, ganeoa
9. Boe0an
4, 060D
@, 0eBP0G
0. 0RBas
€, Besnada
4. 860000
@, 99085

L5
&

8, REnng
-5 BRI
-0, AREaH
-, A3R800

i3, BHAEHN

8, AaRR0nG
G, 8813831
-G, BRRENG

1, BIBNGe

B, BB

224z
2269
1395




- KUN

RUH

i
i
LA
}
i

STRAING IN!Ig

T8 -0, 000748 % -8, 000227 74 -0, 200645 B -1, 000418 24
63 -0, 900639 46 ~g, Daov4a 45  0,00D805 on 3, BR0R22 54
44 «@, 000871 2 0.00B%79 3 -3. 080235 a5 B.0011n ?
%8 8.000103 67 -0, 000133 27 -9, 000304 250, R85 G5
1A N T T o 38  ©,000378 5 §.0008171 41 =8, PORNS3 75
£3  H,A00038 37 6,0800153 73 -0, AABSS6 50, 8008411 49
3 B,.PR1065 47  0.000026 % 0,0008116 T8, 008350 4
1 -0,000700 32 0,000143 3 6, 000300 20 -3, AR0SS 7 &0
£t Q,383199 21 -0, 000559 26 0,000427 1 -8.000076 48
4% @, 880037 8 0,080002 29 @,000074 BB, 00076 46
7 -0, 008056 22 -, BOOBRSS 2 ~0. 080056 PP DL 000156
]
TIME ©5:13:12¢20338 NNell? N3
ROD LOADS IN LBS
15 1747 16 994 86 @51 5y 8yl 52
12 2256 53 2256 12 2246 54 22ED 14
}g igzg 13 1945 59 1081 nE 1125 57
DEFLECTIONS INCHEZ +INHTO BEHSOR
35 -0, 291 78 -9,H03 31 -0.868 11 -B.819 58 -8,0824
4z B8.6821 51 0.822 16 0,018 68 b,BIG 75 9,011
STRAING ITH/IN
7Y -8, ORETAT 39 -9, 008329 794 -, G0aH4E PR TS < acR] 24
f3-B, BRRET 40 -1, BHB045 43 B.0¢ JEXSR - 5 <1 Pl B4
44 ~0, 995072 2 B.,88a52 3 2 S, ALY 7E
2 0, BARLB0 £57 -0,908134 27 ~-0.80aE67 5,031 55
AE B, URBA9T 38 0. 00388 5 G.O80170 41 -8, BR0RS3 75
Y9 . 880838 3T @.0081S57 73 -0, 000527 60, B00s 1A 49
4B, Be1e7e 47 0. ORG24 9 0,088119 Te -8, peenns 4
T1o-W, ARETHR 129, A0E158 33 O, 600308 LS IR DR CIs 6 butad £
A1, GauaD 210, 000565 26 0B,008430 t -, BaeaTy 43
WD R, BRBASE G TS TS 29 @, 008873 16 B, BR80T 45
Ve, (O E 20 B, BOLRRYE GE -G, GRR0SG Y 1T R
TINE @S:i13012:230: 38 ns=80 F2s8)
RO LOADS IH LES
15 3311 16 1655 56 1535 S5 1642 52
12 4285 853 4275 12 4235 54 4158 14
15 1BSS 19 2820 59 20659 q8 F1e9 87
17 1%es
DEFLECTIONS IHCHES +IHTO SENSOR
36 -8, BE 70 -0,318 21 -8, Dl 11 -8.043 53 -8, 044
42 B.042 51 B.AL6 19 @a.814 65 0,838 T B,A1%
STRAIHE IH-IH
TH -0, 01350 39 -2, 90567 Y4 -0, 800115 1d -8, PROSEE 24
£3 -0, A38350 43 -5, 000134 43 @.801688 eI W T2 T T bt 64
44 -6, 309131 2 A,.A8R%%1 F ~0.8869%7 A5 9, GBlVEe 75
28  0.9009054 67 -9, 80207 27 -0, 980686 258, 0A04656 £5
56 0088239 38 6.000599 5 0.9089745 41 -3, BaB0SY 7S
9 0, 088065 37 8.000314 73—, BEOTE9 & ~B, 0850 49
% B,0018%2 47 0. p0aasg 9 0,880204 T2 -8, BRRET1 4
71 o-9,0891343 2 0.000276 33 @.008524 28 -3, 801047 %)
&1 08.0003&4 21 ~-0.901951 26 ©.B9RR3 1 -9,860133 42
45  3.980087 A -8.000033 29 5.6008126 Z6 0.B06165 46
7 -0,00807% 22 -0,000104 62 ~5,Ban0S89 77 A, 080290

TEST 2 DATA (CONTINUED)

~f, DBEBH9
-1, BOQE52
0, NoBL7e
0. 508135
-8, HOB439
@, nea173
‘B, 890351
3. 398492
¢, BaRnHY
~@, BRBE37

-3, BBaE49
-, 0BBeS1
8.886177
B, 9ae135
-8, Dpasos
0. 388176
A, 357
AL pEEd 90
1, BEBHSY
-, 9E8R3ET

- fa I

RS RO ]

$o LI 0D
fo P 02

~8, 886151
-3, 886841
a.pa635%8
8. B0a159
-8.883328
2, 888366
B, 88063
G, 90944
g.800131
-3, gBR1ae




RUN ¢
TIHE 9511311230338 N7 mr«:h
ROD LOADS IN LBS V
15 3322 16 1665 56 1529 55 1665 52 4385
12 432% 83 4295 S 4258 54 4214 14 4352
18 18b6 19 2058 59 2045 55 2122 57 1942
17 1989
DEFLECTIONS INCHES +INTO SENSOR ,
a0 -0,001 70 ~8,010 31 -0,001 11 -0.044 50 -0,045 i
42 9.042 51 0.018% 19 a.914 &8 0,028 . T3 8,018 e
STRAINS IN/IN .
9 ~-0,001352 3% -0,000574 74 ~3,000115 34 ~0. 900908 29 -0,000153
1 63 -0,008331 40 ~-{, 000194 42 0.0011%4 23 ~0,000074 64 ~0,0800040
: 44 -0, 800135 2 8.np1001 3 -0,000443 35 2.0019880 76 ©,000354
o 28 Q,000047 &7 .~0, 000208 27 -0.00069¢ 25  ©,000479 €% 0,0800160
86 0.000248 38 0.000617 5 0,000349 41 -0, 000090 75 -0.000963
i 59 9,000063 37 0.000318 73 -0,000793 & ~-0,00035% 4% 9,000370
: 3 0.0018867 47 0,000053 9  0,000206 72 ~0.,000893 4  0,00D686
71 -0,001348 32 0.900279 33 0, 000525 20 ~-0,0010%7 €8 9. 9800950
61 0,000384 21 -0.0010614 26  0,000837 { -0,000140 43 0,000177
45  ©,000083 8 -0.D0R01E 29 0,000116 3¢ ©,000187 46 -0.000107
. 7 -0.,000077 22 -9.000107 €2 -0,000090 T 0.000303 '
KU 7
TIME 0581281238838 P = 2021 2 = 108
b KOO LORDS TH LBS 3
S 15 4245 16 2126 56 2182 8% 21a 2 5488 ;
[ 12 8540 3 5430 13 S480 54 5432 14 5570 o
i 18 2369 19 2618 59 2630 I 57 2503 4
17 2593 S
DEFLECTIONS THULHES #INTD SEHSOP A
3 - 0. 0atl TH «p,01@ -9, 801 11 - 8,49, 50 -0, 055 '
4F 0,050 51 8,010 1o 0,011 62 0,028 REEI < D -
STRATHS TN IH
T, 001703 39 -@,00Tn3 T o-it, 009155 el 001166 24 ~0.0ap32a7
€7 11, DouRE 40 -0, 880082 43 (. 001492 FA -, BB0RRS &4 ~0,008073
4 -1, 00817 29, 8012e3 3 -0, 009554 2% 03,0023 TE 6. 400464
T (G L G0 -0, 0Ra24y 27 0, ABHE TS MY R 80R%TY 65 @,ne0108
0, RERE Y 3G 6,000778 S 0, 000457 11 0. 00019 TE ~0, 801250
BB, QBB 37 0. 000495 73 -0, 000954 g -8, 881107 49 1, 000481
IS 15 P S 47 0, 00D A6, 000057 Teo -8, 000E9Y 4 B,000832
TiooH,0e1veR 20 0,6808598 33 0L 00061 S8, B0e13%e 58 ®,001219
!, 000493 21 0,0601355 26 @.88107¢ RS I TE [P e 4% 0,000238
A% 8,.000113 8 -, BB 2s 29 0.008158 £ B.0021¢€ 46 -0, 008153
V-8, 000087 23 -0.000128 62 ~0.BA009S FY0, 00408
RUNH &

TINE a%:13:1, )2 e 203

ROD LOADS IN L
2089
5459
2636

Q@

14
ar

L A x5}
L 03 Fe
L RS iV
¥ La ¢
(XS RN R 7]
[2eR SR¥

INTO SENSOR
38 -8, BBI 31 -@,001 : Z 58 -8.0%6
42 a.0%0 10 a.011 78 0,822

TEST 2 DATA (CONTINUED)




= STRAING IN/IN o |

o 79 -0,001696 I -0.000703 74 ~0.000154 24 -D,001156 24 ~B, 000203
63 -0.000822 40 -0.000283 43 0.001559 23 -0.006091 64 ~0,000030
44 -0.000179 2 0.001317 3 -0,000558 35 0.002438 76 ©,000451
28 0.900030 67 ~0.000249 27 -0.00087% 25 0,000587 65 8,000101

STRRIMS THAIN

Ll £5 ©,000351 3% 0,009801 5 0,0004%7 41 -0.000110 TS -0.001283
i 69 0.000089 37 0.000487 73 -0.000960 6 -3,001101 49 0,000480
Fao 6 0,002332 47 0.000069 5 0.000258 2 -Q,00089% 4 ©.000882
P 71 ~0.0017826 32 0.000354 33 0,000612 20 -0.001347 €0 0.001212
Fv 61 ©0.000499 21 -0.001350 26 0.001073 1 -3,000173 48 0.000234
v 45  0.900110 0 -9.000038, 29 0.000151 326 0.000213 46 -0,000149
(i . ? -0.000085 22 -0.000128 62 -2.000095 77 0.000422
b, g RUH
koo : b
i : TINE 0531312130138 nenss nsnt
= ROD LOADS IH LBS . ;
15 4677 2325 56 2299 5% 2323 52 §097 t
12 8114 sq €030 13 6064 54 G044 14 6151 §
18 2506 19 2930 59 2927 &3 2987 §7 2790 ~
17 2810
DEFLECTIONS INMCHES +INTO SEHSOR
| 34 - 0,081 70 -0, 010 31 -, 001 11 - 9. 055 5A -1, 052
f 12 B.0S3 51 0.910 16 0,010 &5 @007 ' 6,024
: STRAING THALIN
TY - R.001874 29 -0.0007S6 T4 -0.000178 - 54 ~B.a01301 24 -0,008242
ey o4 -B,POBRES 40 -0.800335 43 0.0017208 &3 -0,000089 64 -0, 000031
bl 44 - 61, QIRZ00 2 0.001459 3 8.@99@15 35 Q002696 7 0.00B517
e 28 0,080029 67 -0.888265 27 -0,000960 25 0.900635 65  ©.D00048 |
frions e ne B,000386 35 ©,080881 5 0.000514 41 -@.000iia 7S -8,0801439 L
a £ @, 000106 7 0.000457 73 -0,981054 6 -0,001227 49 0.000548 E
WA, 002672 7 9.000077 9 0,000282 T2 -0,001008 4 0,000903 3
: T1o-B, 001922 32 0.B08I92 33 0,000650 10 -0.001437 68 0.001348 g
i £1 ©,000543 21 -0,001500 26 0.001198 I -0, 000189 48 0,000204 e
S g 4% O, E0129 0 -3, 000048 29 0.080817y S 0, 800292 46 -0, 300172 i
o Jo-0.080094 22 -0,000142 62 -0,800102 77 0.00047% i
g RUH 1@
: TINE ©S:13:12:308 Nasllsh P2ellbh 3
FOD LOADS IH LBS i
15 4698 16 2342 56 2323 55 2333 52 6118 4
12 6124 ‘83 6100 13 6077 54 B064 14 6167 :
18 2573 19 2950 59 2927 S8 2960 57 2797 d
17oasy e
DEFLECTIONS_IHUMES +INTO SENSOR .
a0 R, 001 70 8,810 31 -0,001 11 -0.855 Sy -, 058 3
42 Q067 51 9.016 i8¢ 8,810 R 0,829 VRO, 824 %
A
79 -0,001874 29 -0,009077 74 -B,BO81TS 34 -0.BA1306 24 -0.000244 |
£3 ~0.000218 40 -0.000343 43 2,0081787 23 -0, 000038 64 -0, 080039 !
44 -9, 0PDRDT 2 0.0081530 3 -3.08061% 35 0.0023089 76 0,0B0518
23 0.000022 €7 -0.008267 27 -0.000959 25 0.008644 65  ©,000041
§6 0.00039] 38 0, 000908 5 5.0080514 41 -3,000112 TS -0,001475
59 9,800105 37 0.000461 73 -0,001859 £ -R,BB1289 49 ©,A00540
§ B.002571 47  0.900077 9 @,000285 72 -0,001004 4 0,000983
71 -0.801927 32 0.008393 33 0,800652 26 -0,001502 60 ©.001352
51 0,000556 21 -9.001504 26 ©.001199 1 -8,000189 45 0.000264
45 0,000129 @ -0,000057 29 0.080172 06 0.800241 46 -0, 000172
7 -8,000093 22 -0.0M0145 62 -0.000104 77 0.080497

TEST 2 DATA (CONTINUED)




4

%E

L —— - s -

b b B a3 e es s L

RUN 11

1% {6 2%66 B 2578
12 8?71 53 6?55 13 5725
18 2900 19 3294 59 3294
17 311¢
DEFLECTIONS [HCHES +INTO SENSOR
30 -8.081 8 ~0.010 31 ~0.006 11
42 9,088 51 6.010 10 9.010 60
 STRAINS IH- xn
9 -Q,002060 9 -, 0082 74 -0, 000202
232 -0, 300958 48 -, BORARY 43  8,00191%
4 -0,000228 2 0.,00165% 3 -, 800679
28 0,00001% 67 -0, 000238 27 -0 0j1esg
o 0,000321 38 0.000973 5 B.0R0%ES
9 0,0001108 37 0. 000508 ¥3 -0.0011c0
8 0,00282% 47 8, 008082 9  0,000310
1 -90,807140 32 9.0008433 23 0.8684691
&l  §,000576 21 =3, BD16%9 26 0,901324
45 0.000{42 8 -8,00M061 29 0.0001§5
T -9,880102 22 0,001 60 62 ~u,000169
RUH 12
TIHE D5 13:12130: 38 n = 2255 7”2 =128
RODN LDRD* IN LBS
1“ S1e7 16 25%e ¢ 2876
12 ovas 93 673 13 &701
18 2902 19 3247 59 3284
17 3104
DEFLECTIONS THCHES +IHTU SENSOP
34 ~@.001 PO -0,0i0 31 ~0.007 14
42 6,058 81 a.040 19 9,410 6
STRAIMS IN-TIN
P IR M6 e Sl et 39 -, B0EE 30 T4 -0, oBvsae
3 -1, 800921 40 -y, 880401 43 @.p019u
34 wU.OOBB“S P DY ¢ 1% g 3 ~@, godeey
o0 1000012 GY -3, B0B28E 27 ~9.881045
et . ARRATEH W 0, 000995 S 0,9805%q8
£ fLopa1l2 3T 37000500 73 0,011
50,2824 Ta,.aa0aa2 R YR 1 T D
P B S % 1 PR B R IR S &1 1 T e 33 0, 0880u)
1 0, 080553 G SRR 6 A 1 B 8. 1 26 0.081°%00
35 M, et ag &, aeearsh 29 ¢.000190
VR, R0 22 -@.,080183 o2 ~Q.800a14y
RUN 1
TINE 0513812808130 flee0 PRel
KON LHHDQ IN LEBY
1% 15 &3 56 iv
12 ’Q %3 47 13 27
is %] & 23 5% 40
17 18
DEFLECTIONS THUHES +IHTO SENSOR
A4 -0,009 78 —-R,gi0 31 -8,004
<420 0,008 51 &.910 184 9,004 6%

TIME O5:179:12830:38

ROD LOADS IN LBS
188

Ne12% el

TEST 2 DATA (CONTINUED)

s% 2553 52
854 E7L4 14
893 3aad 57
=i, 157 508 =0, 060
@, 031 T8 0,926
ool alidde 29
<3 -0, guanay )
39 0.002048 7
2508, 000621 33
41 -8.08812a 78
6 =, 13RS 49
72 o-@. 081134 4
S -3, 001652 115
1 =1, BaR204 43
2o 0,000.:°0 46
YV Q.000576
Lk 2NPR 52
54 Lbead 14
w3567 57
B PR L LETS B S I s Tt
wop B HES
REUE TS B R 6 L
ol BaanE e i
s S P | €1 3 B e
RIS ¢ PR GTAT s T ns
41 B BuRt1s 749
o4, 101 2es 493
IR IS TS5 15 B Ue <
RTINS N 5 1< B Y1t &8
1o-u,angoed 48
N N UQEhEB 1
SY0, 00000
L) 33 5
54 1@ 14
at] 17 57

11 -a.a13

1, 3G S

So-9.0012

LT e

6788
6821
3134

~8., 000271
-2, 080031
0.800577
-, 900003
-0, 801633
9. 00061 1
A, 001035
R, 001495
0. 008238
-0, 000194

6749
5795
3184

~@, DBH2E3
~3.0080820
0., 0508577
0. BRDARS
@.881671
8, BEfeUY
d.281088
(. 081495
G, Bea2 N
-6, 88019

59
19

SR &




Ei'l'
i" S Ruk:
=

EUH

STRAIHS TR IH

o=k, DRDen2 9 -0, dguHo9 f4 0,000003 1 B, 080612 2%
¢ 0.000021 QB 0, 00007 42 O, 080634 S5 8, 000003 o4
44 =i, 1poe12 & 9.006127 3 -0, 080007 3% B, 00159 ™
2G - 0. 000010 6V -0, 000017 eF ~9,0900% S5 8, 00000 oh
&6 4. 080001 8 8,800026 S B, DR300y 41 G.40001% )
69 0, 000003 3 8, doaso? 73 -0, 000075 o0, OR0onE - 49
¥ 0.800029 ¥ ~0,0868004 9 ,000009 S =i, R06RG ¥
#1008, 000005 32 0,000001 33 U, 00001 S0 -3, u00R10 43
€1 0,000023 21 -3.808007 26, B0a0na 1 -8, 000087 &
40 L, BUBeaY 0 =0, ap06o7? 2% 0, 000007 a6 A, 000040 4@
v ~U.QQBEB? 28 -6, 000009 62 -0, 0aaony Y-8 00015
14
TIME @9:13:12130:38 Pl esd 2e)
FOD LOADE IN LES
19 10 16 13 56 4] b3 i 52
12 3 82 33 13 18 San i 14
12 {B 19 13 59 27 48 Fa a7
17
DEFLECTIONS TNHCHES +INTQ SLHSOR
48 -0.,000 'a -0,018 31 -8, 404 11 -a,012 a0 -6,011
42 0,005 51 0.019 18 0,004 g 49,0059 2 9,803
STRAINS IH-IH
9 -3, DOGEnH 39 -9, 990009 74  0,000011 Sa 2, 3pasar 29
£2 -8, 000002 49 0, 080005 43 0,000018 23 0,800003 64
G4 -0, 0R0DOY 2 8,000051 2 0.000001 0 0,000635 e
S5 R, 0e0eit 7Y ~8,000009 27 -0, D0a02s 2% 0.000012 65
65 80, 400063 ag o, op000% 5 Q.080007 41 @.0368012 75
€9 -0, AEDNRS 3T 8.080805 ¥3 -0, 80805 R, Be0ans 43
2 0.9000821 47 -0, BO0B04 9 a,00000u T2 -0 800004 4
71 -0, 00000 32 -1, 000091 33 4.080010 29 -8, 088097 &0
&1 6,000016 21 -0,000003 26 B.000005 1 ~8.8006006 48
45 3, 9paone g  0.800001 29  Q,808802 35 0.080001 46
Vo~ 080688 22 -98,000007 £2 -0, 800008 77 -8,600010
15‘2
TIME @S:13:12:3 38 lesd F2s)
KOD LOADS IN LES
1 i¢ ¥ 12 1 ) il 23 52
1 -7 53 13 13 g g 1y 14
L& ~18 {9 a 59 13 ok 1 LY
17 -10
BEVLECTIONS THUHES +INHTO SENSOR
8, pun e -3,018 31 -0, 862 11 a0 58 -1, g0
G 0804 51 O.018 18 8,08z N PRI TE O O,aen
STRATHS TH-IN
-0, DOB001 J% Q. BRnEDT T, Q0G0 Tebd, aueay wd
£33, 380038 49 @, pDBane 43 0, 800D RS ¢ s 15 15T Th G4
44 -0, 308001 2 R.380005 I I 1 T T T e -0, 0gann2 o8
28 -0, D8BODG &7 -4, BOuaas 27 =-8.,60u8012 S5 R, BRBRog 65
L6 8, 000001 38 @.80u0R2 5  Q,000004 41 8, "peng? 7S
e ~8, BE0en2 37 B.2QDBO3 7R -0, 0000 £ ¥, RRonnT 49
GoA,.ap0mv 47 -0,008002 33, 003004 PO A 61115 TE R 4
Y1 -6, popant 32 -0, 008001 33 @, popoay CBA, 0nae0e 58
vl 0, 000661 21 -B,.03000 26 ~{t, Biinui i -3, 008883 4&
45 ©, 0R00as B 9.0800803 280, A0ounn G 3, 2001 46
T, 00Rn2 22 -3, a0h002 52 B, 880000 SV, GRBB LS

TEST 2 DATA (CONTINUED)

-5, 0001
-0, 000012
0, DO0PVs
9. 000014
~), D007
~, DODD2S
9, 00081 1
0.000012
9. 0000s
Q. DRE0YI

8, 0BBgon
-8, 0000190
0, B000R
0.000011
. 080000
-8, BOBBZEZ
0. 000007
@, 000007
0, aaoany
0.000007

1a

0, doain:
-0, BHUBOE
&, 0BHaasS
i, BRDaBE
4. 3e8015
A, 0D20ns3
3, 880a02
7, 080003
B, 0eR0u9




RFUH 15

TINE 0913312030030 NeH e
ROD LORDS IN LBS ‘ .
15 10 16 10 56 3 e 13 55
12 10 53 30 13 12 B0 14
e =17 12 ¥ 59 £ 3 57
15 3 |
DEFLECTIONS IHCHES +INTO SEMSOR o
B0, 000 70 ~0,910 31 -0, 00 11 w0y an-w, 800
42 0.604 51 4.010 10 9.0u: 6% B, B SUOM, B
STRAING TH- TN ; .
V43, D000 3% -0, 0o0aaT T4 BLupuBiy S8, ainn? o
£ -0, 000032 48 9, 000004 43w, 0pORGE 230 @, 000u02 64
44 -G, 10001 < 0,000004 3 0, 000004 5o-id, 00u0ns e
S8 -0, 000006 67 -8, g0agod 27 -R, 804801, SHd, GUOBBE 5
£ro 41, 080001 36 0.000002 5 @, ae0u0 41 W, 000067 75
e -6, 30R003 37 o, 000083 £33 g, Bahuds L H, Biuiueg Ty
BoOW, 300018 47 -8, 80601 9 0, 600003 0S -0, Bue004 4
Vo0, 300801 & 4. 008000 33 woupnngy S8 -8, pg0au? 25}
i e B, 000008 21 -8, 000 26 -8, B80RLA 1 -0, 00006 48
: 4% @, 008081 8 0, 0008001 29 ©@.000000 R TS T e T 46
‘ : S0, BONGHY 28 -1, 000001 52 8, Qgaunt SR, 0600815
(. RUN 17 '
TIME @5813:12130133 RNe <0 20
' ROD LORDS IH LBS
= | ] 16 ié 1@ 5¢€ 3 R i3 82
, 12 -13 53 3 13 c 54 17 14
[ ig a 19 2 59 28 53 20 av
v -1
| DEFLECTIONS INCHES +INTO SENSOR
30 0,000 70 -0,0114 31 -0.000 11 ~a.911 50 -0, 067
42 0,004 51 8.010 18 0.003 68  @.004 72 8.083
STRAINS IH-IN
7Y -0, 800001 3% -, 00ROAS 74  0.000010 4 0.000017 24
: ; 63 0, DU | 48 0, 000003 43 @, 2080009 ‘w38, 000003 64
: b 44 0, 200008 2 9.000002 2 0.,500000 3% -0, 008004 6
; g 29 -, BRRONY a7 -0,000003 27 -0,000011 SN -0, 00Ba7 £5
i fe 0, DRG0 32 0, 00000 5 0,000004 41  B,000007 5
i £9 -0, DENRa L 3T 9. 000001 ?3 -0, 0080038 eo-0, 000002 44
i Y0, 008017 47 -0, 308003 9 B, 000003 fe 4, 000a0S 4
3 # o0, Ae0ne03 3 -3, 0p0aHG 33 4, 008905 S -3, BesaY .6
5 1 o, B0BGHG 21 -0.000003 26 -0, GA00] 1 -4, 008N 4
4% 1, AR0e0o 8 9. 000802 29w, 000801 3¢ -8, Q00001 46
T o-0,000001 22 Q.000000 62 0,000080 TY O -0.080019
FUH 13
TIME 8521311230838 =0 P20
FOD LOADS IH LEBS
15 18 1€ v 513 -3 55 2 50
1 -7 53 3 13 7 i .3 14
S 19 13 59 v L 20 57
1e -3
. DEFLECTIONS ITHCHES +IMTO SENSOR
‘ 0 8,080 TUo-@. 811 31 -1, 600 11 -9.611 TSI I ey
s 42 f.004 51 @.916 18 0,803 65, e oL ORa
TEST 2 DATA (CONTINUED)

148

L e han

[ D

0, 300003
=, BORIUE
3. 0ApDng
-, DOn00a
a, 4Bads
¢, 900w 3
4. 000003
4. 000002
@, 080009

—
L3 =3

44

0, BR00OE
-0, Q8aa0s6
&, 900003
i, 000082
9.060014
~0. 600011
5. 008003
O, GE000 )
0, 0a80n 3
o, Beaons

1 -
o Lok e




74«0, 000800
£ -G, 000042
% 0, 000001
<8 - B, 000806
a6 1, 000004
P, De00a2
O B gnoms
I 6. 000008 3
1 8, 300000
[ IS 181618 TS g
A S s 151518 1814

LTRAING IH- IN

-0.000008 P4 0000010 4
8.00000! 43 0,000009 .7
0, 0060 | 3 -0.000000 35

~0.080003 27 -0.000011 0%
i, 08000 S 0,000004 i
0, 000002 73 -0,000022 €

-8, 00083 9 0,080004 12

~3.000001 33 0.000056

~0,800003 26 ~0.A00001 i
8.000003 29 0.000000 U6

~B,000001 62 0.000001 77

TEST 2 DATA (CONTINUED)

8, 000967
1, 008003
=43, 800004
-4, DRuD
4. guaoay
-, 0003
-1, BOB0DY
<8, DORRGg
-0, 808083
=1, 008
~8,368013

4
&4
b

u‘s

b3

49

4
£0
43
46

f.ﬂ

8, 900004
~1). B0BDHE
0, 390N 1
£, BO0DH2
6.30081 3
=13, B96010
0. 600560
@, BBOoLS
. Da0no:
0. 060565

=g

—
R

N A

S I A




%]

RUN 1 : .
TIME 05816:091185102 Pls ¢ * P3As O
FOD LOADS IN LBE
1% 0 ib 4] 5¢ Q 55 3]
12 a 53 s 13 0 54 a
ig g 1% 1) 59 @ 58 1)
£
DEFLECTIONS ITNCHES +INTO SENSOR
30 0. 000 8 0,000 31 9.900 11 8.0068 54
42 6,000 51 0,000 19 9,000 €2 ¥,00) e
~ STRAINS IN- IN
79 0,n00000 8. 8ad900 74 ©.000000 3 9,.000000
&3 0,000000 46 1, Dabpno 43  &,000000 £33 4,000000
44 2, 0080000 2 A.000000 3  0.000000 35 B, R00uB0
<5 B, DpBoDo &7 @, naudng 27 8,D90000 25 4.080800
56 0, @88000 38  @.008000 5 0,080000 41 98,008000
69 £, y00Dno a7 o,008000 73  0.000000 € 9,000000
£ g,000000 47 8, 000000 9 ,980000 72 B.000080
P S (NS 15 ¢ < 2T 32 0.000000 33 9.908800 28 6, 808000
61 0,008000 21 "0, 000000 26 6,000000 1 6.806000
4% @,000000 & ©.000000 29  6,800008 SE 83, 080809
1 Y8, 000000 22 9,000000 62 9.0008000 o 8, 880800
ey FUH 2
R
TINE 05:16:99:18:02 Pls ¢4 P2
ROD LORADS IH 158
i 15 ic io 3 12 -3 0% v
S 1 0 53 {7 13 2 S -12
F : 16 13 i9 1¢ 9 (X £ a
b v 3
v DEVLECTIONS INCHES +IHTO =EHS0OR
R 15 15 S, (00 31 -3.000 SR § PR A £5 15 e
VO Y 121 51 6,000 16 -3, 8066 (=S (I S TE ¢ L
“TRRING TN~ IN
S, Beano 3 ST TETeTa1e] i B A 5 [ TXTES ) I s S TR (5151351
. ST Ik 15 YTy 1E B | Jb O, aReoes 43 =@, Gubed | AT Y P16 T TS TR TS
ri 43 B, BEHH00 ? -0, 0083001 2 -0, 000801 M@, 8800n1
e L0, BOOOGD 67 0, duhunn 27¥ B, 0800601 ST & s £ 515 10
S wh ~13, BB0O000 3% N,800Byal SRS I kT 15 TTs I A NRR s BRS [515 {STE01
; ORI & S 1575 1 T Bl 3V 0, 80000] PRCIR e ISt TS T v 8anE
i toit, UA0YAY 7w, 0000nd 3 -0, 8u0an, GRS M T[S B
: B TR 11 o155 3 32 -4, 006001 33 =0, o] 28 @ auhan®
- ; e B, EDEL 21 0.0800000 26 1. 00000 P, OEet
g ! o L DEe0] B -0, BOR0a3 29 0, upBiang FOOR S IRSTC TS RIS
i SO, duang g Je i, aehans G2 ~H, g PR S 1215 IS TR R
[
TIME nedeiugwiiuial P » 12463 rpari2?
ROI LOADS IN LB
; 1% H20d 16 2ens 56 L5732 T P9k
i 18 677 I ac 13 758 b4 £V
1% 3116 19 3381 59 S314 T SN2
17 3234
DEFLECTIONS INCHES +INTO <ENSOR
30 -0, Be0 78 0.888 31 -B.0823 11 b
42 8,058 51 @.ai2 18 8,019 [ & I Vi
TEST 3 DATA

150

g2
14
a7

8, 008
.0060

24
€4
?b
Lv
)
49
4
&8
48
46

[f: el
~3 e T2

-1, Bl
<3, (B0

&

SRR SRS 10 2 ]

N LaaD LR T B

o~

Sz
14

5y

Sl -4, @ny

PRI & M

e

@, OpaueE
8. 080anna
0. 2PN
&, 990000
0. 000600
0. 3BH00
9. 08a0aY
0. 0A0ROE
0. OBABOD
. 000000

~13, BROBHY
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