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ABSTRACT

The equipment reviewed in this report is an 'Electric Overhead Crane',
consisting of two separate top running trolleys and a monorail underhung
hoist unit with the track mounted on the side of girder 'B'. 'he crane
is designed and rated for a maximum capacity load of 150 tons with
limitations of 150 tons on the main trolley,,20 tons on the auxiliary
trolley or 1-1/4 tons on the monorail hoist unit.

'he

crane was analyzed for the resistance to the specified Operational
Base Earthquake (OBE) and the specified Safe Shutdown Earthquake (SSE).
This was done with a load of 60 tons and no load on the main hook and the
trolley at mid-span, quarter span and both ends of span. The auxiliary
trolley was unload'ed and parked on the south end for the loaded cases.
Additional unloaded cases were run with both trolleys at various
positions. 'For all cases the monorail hoist unit was unloaded and
located on the north end.

The crane was mathematicaly modeled as a multi-degree of freedom
system of node points, interconnected by various finite.elements.
"ANSYS", a large scale general purpose computer program was used
to per'form a static and a reduced modal analysis. It was found
that excitations paralled to the runway (Y, direction) would
produce slip. This excitation was then proportioned to produce
a maximum Y reaction that would not produce slip. Those components
not directly analyzed by the computer program were manually analyzed
with 'loadings from the computer program.

't

was found that the stresses in the principal structural components
did not exceed the allowable stresses with a 60 ton load on the
mai n hoo k. '
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ANALYSIS DESCRIPTION

The crane was analyzed to determine the effect of seismic
excitations. 'or this analysis, the matrik displacement
method was used based upon'finite element techniques. 'The
crane was mathematically modeled as'a system of node points
interconnected by various finite.elements representing straight
beams. All masses and ineitias were distributed among the nodes
whose degrees of .freedom characterize the response of the, structure.
The interconnecting finite elements were assigned stiffnesses
equivalent to that of the actual structure.

The mathematical model represents as accurately as possible the
flexibilityof the bridge girders, hoist rope, and girder end
connection. The trolleys, the drive units and the bridge trucks
were represented as rigid bodies.

'he

crane was analyzed with the main trolley at mid'-span, quarter
span and both ends of span. 'or these positions the analysis was

done with a 60 ton'oad on the main hook and with no .load; For all
loaded cases the auxiliary trolley was unloaded and parked on the
south end. Additional unloaded cases were run with both trolleys
at various positions. For all cases the monorail hoist unit on
girder B was unloaded, and located on the north end., In order to
simulate the additional pendulum effect of the monorail hoist unit
hanging under the track>a torsional spring was included in the model.

The dynamic analysis was of the mode frequency (NODAL) type,
solving for the resonant frequencies and the mode shapes that
characterize the crane. The modes with meaningful parti ci pation
in a given direction are directly expanded by the computer program
to yield the expanded mode shapes, the element stresses and the
reaction values. This type of analysis is linear and plastic
deformation, sliding, friction, and slack rope are not taken
into account.

The amplified response spectra used in the analysis are shown in
Appendix 'A'. These include the three orthogonal excitations for
the specified eqrthquakes. Also included in this Appendix are
the mode coefficients and natural frequencies for mode shapes
considered.
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The normal mode approach was employed for the analysis of the
components. All si gni ficant ei gen-values and ei gen-vectors were
extracted, and these modes were combined by the method specified
by the U. S. Nuclear Regulatory Commission, Regulatory Guide 1.92,
Rev. '1, Section 1.2.2 (Combination of Modal Resp'onses with
Closely Spaced Modes by the 10% Method). Those modes with
mode coefficient ratios less than those shown in table 1-1
were dropped because their contribution is proportionally
small when compared to the largest mode coefficient of the
related directional excitation. 'he results'of the three
orthogonal dynamic excitations were combined by the squareroot of the sum of the squares method (SRSS) and'hen
absolutely added to the results of the static condition;
Because the y reaction exceeds the frictional resistance o fthose bridge wheels that are braked, sli p will occur. The
maximum acceleration in the y direction will be reduced from
that predicted by the modal analysis. The primary y mode was
therefore reduced by a scale factor such that the resulting
y reaction approaches the maximum that could be sustained
before sli p. The resul ts were then resummed as previously
des cri bed.

For the spec'i fied seismic excitations it is required that
the crane retain control of and hold the load and that the
bridge and trolley remain in place on their respective runways.

In order to assure structural integrity, the job specification
requires that the maximum stresses not exceed the minimumyield strength of the material divided by 1.5 for the OBE
and 11 for t'e SSE.

The crane i s constructed o f ASTM A36 structural steel exceptfor components which are speci fically noted in the report.
A36 material has a speci fied minimum yield strength of 36ksi. The combined bending and axial stresses are limited
to 24 ksi for the. OBE and 32.7 ksi for the SSE.

The actual properties of the specified materials show a great
deal of variation and are generally considerably higher than
the minimum r equired by the material speci fication. Also
the maximum stresses occur only at a point on a section
and cannot of themselves be indicative of the tendency of
the section to permanently deform, especially when the nominal
stresses on the extreme fibers of the adjoining faces aresignificantly lower. It is therefore conservative to compare'he combined bending and axial stresses at the'corners with
the speci fi ed al lowables to assure structural integrity.
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Impact factors for wheel flange to rail contact, etc., have been
considered negligible. The state of the art today is such that
these impacts cannot rigorously be studied; however, independent
time history analyses have been run in many cases, all indicating
slow relative motion between the rail and the wheel. This is
because of the time dependency of the forcing function coming from
the building into the crane. Note that the only coupling through
which these forces can be transmitted is dynamic friction. Upon
reaching the rail the wheel will first rise through the corner
radius and then contact the rail. During this period, the structure „

is starting to deflect as the end of the crane in this direction
is flexible.

The computer analysis was performed using ANSYS, a large scale
finite element program.
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SUMMARY OF RESULTS

The crane was mathematically modeled using finite elements. On

the basis of preliminary runs, the number of degrees of freedom and
the significance criteria foi modal expansion were adjusted. Static
and three load step reduced modal runs were made and the results
sunmed. 'Because slip occurs, the y excitation was proportioned and
these results summed again.

'he

crane was analyzed with the main trolley at mid-span, quarter
span and both ends of span. For these positions the analysis was
done with a 60 ton load on the main hook and with no load. For all
loaded cases the auxiliary trolley was unloaded and parked on the south end.
Additional unloaded cases were run with both trolleys at various
positions. For all cases the monorail hoist unit on girder B was
unloaded and located on the north end. Appendix A summarizes the load
positions considered and the dynamic response of the crane for these
cases. The cases considered provide maximum loadings on the principal
components for the s peci fied sei smi c events when the cr ane i s
handling loads up to 60 tons.

Tables 2-1 and 2-2 slnmarize the maximum stresses in the members used
the finite element model. Tables 2-3 and 2-4 summarize the

maximum stresses from the m'anual calculations using the loadings
from the finite element ~odel. All stresses are, with the allowables
required by the job specification with a 60 ton load.

Table 2-5 sumarizes the buckling stability of the girder web which
is also within the allowables required by the job specification.
The stresses in the monorail track exceed the allowables required by
the job specification but the maximum loadings do not exceed the
ultimate load from a plastic analysis. Because the monorail track
is not required to retain control of and hold the load or maintain the
bridge and trolley in place on their respective runways, it is not
necessary to meet the specification allowables as long as the track
does not become detached from the crane. The results as sumnarized
in Table 2-6 show that the maximum loads do not exceed the ultimate
loads.
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Table 2-7 summarizes the rope load from the finite element model.
Because of the seismic acceleration a slack rope condition was
found to exist under certain conditions. This cannot be truly
simulated with a linear modal analysis. However our experience with
time-history analyses shows that a modal analysis tends to produce
conservative results. The rope load predicated by the modal analysis
is well below the allowable rope load.

Table 2-8 sunmarizes the maximun crane bridge wheel loads. When the
excess dynamic rope load (that which produces a slack rope) is
deducted, a small upkick is produced by the loading conditions
examined. 'Mhen the wheel loads parallel to the runway are compared
with the vertical wheel load time the coefficient of friction, it
is found that the crane bridge will tend to slide under certain
loading conditions examined. This sliding is oscillatory in nature
and the loadings predicted by a modal analysis are conservative.

.The repor ted wheel loads, have been adjusted to account for
frictional effects.

Although some non-linearities are produced by the specificed
exci tati ons the speci fied linear analysis will conservatively
predict the behavior of the crane durning a seismic excitation.

Additional information on the response of the crane may be found
in Appendix 'A'.

The crane was found to meet the job specification requirements for a
seismic excitation with a'0 ton load on the main hook.
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GEOMETRY SECTION

The equipment analyzed in this report is an 'Electric Overhead
Crane'hichis designed and rated for a capacity load of 150 tons on the

main hook. ~ An auxiliary trolley is supplied which is designed and
rated for a capacity load of 20 tons on its hook. For this analysis,
the li fted load is limited to 60 tons on the main hook and the minimum
loaded main hook approach is 10'-3-1/4 to the Left Hand End of the
crane. The auxiliary trolley is unloaded for all cases analyzed and
is in a parked position at'the Right Hand End of the crane when there
is a load on the main hook. 'The monorail hoist'nit on Girder B is
unloaded in a parked position at the Left Hand End for all load cases.
The mathematical model of the crane with node numbering and global
coordinates is illustrated on pages 3-8 through 3-J6.

The boundary conditions tabulated in table 3-1 are selected to provide
the most realistic linear approximation to actual conditions in a
seismic event as -follows:

NODES - 10101020201, 202

UZ: Simulates wheel to rail contact in the
verti cal di rection.

NODES - 101, 201

UY: Simulates the drive brake which
is automatically set and which provides
stability parallel to the runway.

NODES - 101, 102, 201, 202

ROTX: Simulates the di fferential wheel loads
of a fixed hogi e truck subject to
overturni ng.

NODE - 124

UX: Simulates wheel to rail contact perpendicular
to the runway.

The restraints at node 428 were applied so that a torsional spring
could be employed to simulate the unrestrained swing of the monorail
hoist unit. The other restraints of nodes 123 and 124 were
selected to simpli fy the analysis.
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The nodes which are coupled have the same displacement in the
indicated directions only. Their displacemnts in all other
directions are independent (released). This coupling is used
to simulate load transfer between vaI'ious components and is
tabulated in table 3-2.

BRIDGE TRUCK

NODES - 101-121, 102-122

UX: Simulates the load transfer from the
bridge wheels to the runway rail
perpendicular to the runway.

HAIN TROLLEY

NODES 391 401 392 402 9 393 403 9 394 404

UZ. Simulates wheel to r ail contact in the
vertical di rection.

NODES - 393-403, 394-404,

UX:

NODES-

UY:

AUX. TROLLEY

Simulates the drive brake which
is automatically set and which provides
stability parallel with the girders.

392-402, 393-403

Simulates wheel to rail contact
perpendicular to the girders.

NODES - 341-411, 342-412, 343-413, 344-414

UZ: Simulates wheel to track contact in
the vertical direction.

NODES - 343-413, 344-414

UX: Simulates the drive brake which is
automatically set and which provides
stability parallel with the girders.

NODES - 342-412, 343-413

UY: Simulates wheel to rail contact
perpendicular to the gi rders.
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HOIST UNIT

NODES - 423-425, 424-426

Upi Simulates wheel to track contact
in the vertical direction.

NODES - 423-425

UX'imulates the drive brake which
provides stability parallel with the
track.

NODES - 423-425, 424-426

UY: Simulates wheel to track contact
perpendicular to the track.

NODES - 423-425, 424-426

ROTX: Simulates restraint developed to
rotation after clearance is taken
up in unrestrained swing.
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The master dynamic degrees of freedom for a reduced modal analysis
tabulated in table 3-3 are selected to obtain those modal shapes
which characterize the principal vibrations of the structure.
Placement is such as to include coupled modal shapes due to
eccentricities. Higher degrees-of freedom were not included because
they will not contribute significantly to the system response. This
can be justified by the responses obtained.

The girders, the girder end connections, the monorail track and
track supports are modeled as uniform beams. The rope is modeled as
a spar element which is capable of supporting axial loads only.
These elements have the properties of the corresponding parts of
the actual crane. The trolleys, the drive and certain short
connections are modeled as rigid members capable of transmitting
loads only. The bridge trucks are simulated with a beam to simplify
the wheel load analysis. 'umped masses were assigned to represent
the masses of the trolleys, the bridge trucks, the drive and the
wheels; Additionally the beam members were assigned distributed
masses.

The trolleys and drives were modeled as rigid members because past
experience shows that components'f this type are very sti ff
structures with high natural frequencies in excess of 40 Hz.

The simulation of the restraint of the crane perpendicular the
runway is modeled on only one side consisti ng of a linear spring
and two rigid beams capable of transmitting the load to the bridge
wheels. The spring stiffness is selected so that the resulting
frequency of the x mode yields an acceleration value from the high
frequency region of the response spectrum curve. The resulting
loads are distributed to the two runway rails by the 2/3, 1/3 method.
The reason for the 2/3, 1/3 distribution is to account for
manufacturing tolerances in which case one end of the crane would
tend to contact the runway rail before the other end. The other
end would however carry a portion of the reaction due to frictional
resistance to sliding before flanging of the wheels.

Although certain simplifications are employed in making the linear
mathematical model, these simpli fications are in accordance with
accepted practice. Such simpli fications are employed to provide
a modal solveable with available resources while predicting the
seismic response with reasonable accuracy.
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FX = 6660. 0 LBS.
FY = 53200. 0 LBS.
FZ = 212900. 0 LBS.

««SECTION PROPERTIES o»

AREA IN SQ. IN. 46. 7
VERTICAL NQNENT OF INERTIA—— 6052. 5

C ECTION M ULUS——
VERTICAL CENTER OF QRAVITY—— 436. 2

13.
9'ORIZ.

MOMENT OF INERTIA———
HOR IZ. SECTION NODULUS————— I lib. 9

124. 1

««NAXINUH DEFLECTIONS IN INCHES «»

IN DE L. DUE TO FZ————— 0. 00346
HORIZ. BENDING DEFL. DUE TO FX——————— 0. 00059

R L. DUE TO FZ—————— 0. 02083
HORIZ. SHEAR DEFL. DUE TO FX 0. 00075

WELD SIZES BASED QN ALLOWABLE LOAD OF 14420. 0 0/IN.

FQR B TO TQP PLATE CONN. 0. 246
FILLET SIZE FOR WEB TO BOT PLATE CONN. = 0. 246

5+ WELD STRESS THRV THROAT (PSI) +e ( 5'AGED Ok) 0 Z PG LE&)
R SS AT WEB TO TOP PLT. CONN——— 20396. 0

SHEAR STRESS AT WEB TO BOT PLT. CONN——— 2039'h. 0





n

WHITING R EON. DATE

aV ~~Z PAGE < 3 or-
N J 8 9- 0-S7

FORM N 2494

»» TRUCK STRE. SE. JN PSJ»» (R J POJUT JJO. (n) HAEC. A A)
BEADING
BEND INC
BENDINC
DENDl NG
DENDINC
DENDING
DENOINC
DENDINC

STRESS
STRESS
STRESS
STRESS
STRESS
STRESS
STRESS
STRESS

TOP FLANGE DUE TO FX-———
BOT FLANGE DUE TO FX——--
TOP FLANQE DUE TO FY———
BQT FLANGE DUE TQ FY.---""-
TQP FLANGE DUE TO FZ------
BOT FLANGE DUE TO FZ --—--
QN WEB DUE TO FX —---———
QN WEB DUE TO FY—---—---

1110. 44~4
1110. 4 (S)
1890. 3 {If{jy)
1890. 3 (z,;(~)

10098. 0 .'i;('q')
l0096. 0 ~Z'(5)

570. g (zi
0. 0 (3)

TRANSVERSE SIIEAR ON FLANGE DUE TO FX——— 415. 1 (I)(2,
TRAI'ISVERSE SHEAR ON WED DUE TQ FZ-———— 11579. 5 (i)

N DUE TQ FX———
TORSIONAL SHEAR QN FLANQE DUE TO FZ———
DIRECT TENSILE STRESS DUE TO FY—————
TOIP>TITITAI BIIEAR ON NES OUE TO FX————-
TORSIONAL SHEAR QN WEB DUE TO FZ-———--

287. 2
0. 0 (>')

1139. 5~AI L)
574. 4 (3)

0.0 (Z)

++ ALLOWABLE BENDINQ ~ 24000. 0 %+ ALLOWABLE SHEAR ~ 14400. 0

BEND. STRESS IN TOP FLQ. DUE TO FY 8( FZ— 11988. 3 (< )

BEND. STRESS IN BOT. FLQ. DUE TO FY 5 FZ- 11988. 3

TOTAL TORSIONAL SHEAR STRESS IN FLANQES-
TOTAL TORSIONAL SHEAR STRESS IN WEB——.——

. h(3)
287. 2 (I)(2,)
57~4. 4

MAX TENSILE STRESS IN TOP FLANGE————— 14238. 1 PSI (0)
"'*" "' '" *" —- —— ~N)

I)
HAX SHEAR STRESSMENTER BOT FLANQE———— h601. 4 (2)
MAX SHEAR STRESS-CENTER WEB 12193. TJ Phl 3~

6, Z46
gELD Sl PESb POR ACTUAL SJTE ZCJ 5'E< —= IC 080 PSIO.'BIZ

1





FORM N 9494

WHITING REQN. 7~ OATE

BY ~ PAGE + '~
OF~gH 'l-V-87

i950$ < AL P BL 6QT LOAD + BRIDGE DRIVER TRUCK ~ OBE

»» ANALYSIS OF TRUCK END DUE TO TORSION»» (SSC. lb 5)

ADDED DIl'IENS IONG — 82 = 5. 125 IN
AL = 10. 188 IN.
CL ~ 7. 750 IN.

TORSIONAL RESISTANCE
SHEAR CENTER FROM CENTER OF TOP PLT--

4. 9 IN+~4
1 i. 115 IN.

WARPING CONSTANT 37301. 4 IN~~6
WARPING MOMENT 103230. 0 IN-LBS.
ANGLE QF TWIST — 2ND DERIVATIVE———0. 4697E-06

3RD DERIVATIVE——-- 0. 9225E-07

TRUCK END STRESSES IN PSI

TENSILE STRESS DUE TO WARPING RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. A———— 969. 8

TENSILE STRESS DUE TO WARPING RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. B——— 3396. 0

SHEAR STRESS DUE TO WARPING RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. C J

AT A DISTANCE (Y) i. 824 IN. FROM
THE INSIDE FACE QF THE WEB

SHEAR STRESS DUE TQ WARPING RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. DF
AT A DISTANCE < Z) 11. 490 IN. FROM
THE TQP FLANGE

391. 7

1259. 0

TRANSVERSE SHEAR STRESS IN FLG DUE TO FX-
TRANSVERSE SHEAR STRESS IN WEB DUE TQ FZ-

493. 3.
10229. 4

MAX SHEAR STRESS IN WEB 8 PT. D—-——---'- 11488. 4
MAX SHEAR STRESS IN DOT FLANGE—--———— 1742. 6

STRESS CALC. CALLED 2 TIMES



e



FORM N 2494

'VQ
WHITING REQN. ~ ~ OATE

8Y Z PAGE + ~7 OF
MJNI 9 II 87

/950$ + AEP» 60T LOAD» BRIDGE IDLER TRUCK» OBE

TRUCK SI ZE I TQP PLT = 0 75 X 18 00 IN.
BOT PLT = 0. 75 X 18. 00 IN.

A WEB PLT = 0. 38 X 26. 25 IN.
DISTANCE BETWEEN WEB PLTS = 8. 50 IN.

GREET SAGE = 2'7I. 38 IN.
COEF. OF FRICTION = O. 250

RAIL TQ CENTER OF TWIST = 15. 500 IN.

~
~

»» FORCES IN THE GLOBAL COORDINATE SYSTEN»»

FY 0. 0 LBS.
FZ = 142900. 0 I BS.

»» SECTION PROPERTIES

AREA IN SG. IN. 46. 7
VERTICAL I IOI IEhlT OF. INERTIA—— 6052. 5

VERTICAL CENTER OF CRAVITY—— 13. 9

HQRI Z. SECTION NODULUS———— 124. 1

»» llAX IN'EFLECTIONS IN INCHES

O.
HOR IZ. BENDING DEFL. DUE TQ FX———--——0. 00021

HORIZ. SHEAR DEFL. DUE TO FX 0. 00053

WELD SIZES BASED ON ALLOWABLE LOAD OF 14420. 0 8/IN.

II+ pRqVIUGDFILLET SIZE FOR WEB TO BOT PLATE CONN. = O. 173

WELD STRESS THRV THROAT (PSI> lttt (SASEID ON ~ 0,'75 LES)

AR STREE AWNY TG TOP PE.. CONN——— 20396. 0
SHEAR STRESS AT WEB TO BOT PLT. CONN——— 20396. 0

~ ~ ~ t





fORM N 4494

WHITING REQN. 7~ ~ OATP

BY ~ + PAGE + 8 0F
Hls M V ~-87

TRUC)( STRESSES IN PS I

" BENDINQ STRESS TOP FLANGE
BENDING STRESS BOT FLANGE
BENDINQ STRESS TOP FLANGE
BENDINQ STRESS BQT FLANGE
BENDING STRESS TOP FLANGE
BFNDING STRESS BOT FLANGE
BENDING STRESS ON WEB DUE
BENDING STRESS QN WEB DUE

PoigT IGO, (n) EE.C. A-P)
DO~0 T=X:-"-'"-— 788. 4 T4T
DUE TO FX-——— 788. 4 (5')
DUE TQ FY—--— 0.0 0')(4
DUE TO FY-——— O. 0 ~z)<S)
DUE TO FZ-——— 4812. 3 ~I'y
DUE TO FZ ——-- 481~ 3 (K i-'
TO FX—————— 405. 1 i')%~I
TO FY—----—-- 0. 0 {3)

TRANSVERSE SHEAR ON FLANGE DUE TO FX---—
TRANSVERSE SHEAR ON WEB DUE TO FZ-——-—
TORSIONAL SHEAR ON Ft ANGE DUE TQ FX———
TORSIONAL SHEAR QN Ff ANGE DUE TO FZ———
DIRECT TENSILE STRESS DUE 0 FY—————
TORSIONAL SHEAR ON WEB DUE TO FX-————
TQRSIONAL SHEAR QN WEB DUE TO FZ---————

7772. 3 Qy

me~7. a i)(Z)
0.0 (Z)
0

574. 4 (3)
0. 0 (3)

w> ALLOWABLE BENDINQ = 24000. 0 %+ ALLOWABLE SHEAR = 14400. 0

BEND. STRESS IN TOP FLG. DUE TO FY 5 FZ-
BEND. STRESS IN BOT. FL4. DUE TO FY 5 FZ-

4812. 3 (<)
4812. 3

BENDINQ STRESS IN MEB DUE TO FX h FY——— 405. 2 (Q
TOTAL TORSIONAL SHEAR STRESS IN FLANGES— 287. 2 l)(2)
TOTAL TORSIONAL SHEAR STRESS IN WEB——— 574. 4

MAX TENSILE STRESS IN TOP FLANGE-———— 5600. 6 P~I C+)
MAX TENSILE STRESS IN BOT FLANGE-———— 5600. 6 PSI (5
MAX SHEAR STRESSMENTER TQP FLANGE——— 2506. 6 (I)
MAX SHEAR STRESSMENTER BOT FLANGE———— 2506. 6 (z)
MAX SHEAR STRESSMENTER MEB 8349. 1 Pbl

gI I75
WELD STREE> FOIL ACTOAL SIZE ZO 3OIIo = I< IIO FBI

',2'



FORM N >494

WHITING REQN. ~ + 8 OATE

8Y 8-Z PAGE I OP l8 K
gJM V-0 S7

7<508 k AEP i'OT LOAD + BRIDGE IDLER TRUCK + QBE

ANALYSIS OF TRUCK ENO OUE TO TORSION PP (SEC ~ Bt 5)

ADDED DIMENSIONS — 02 = 5. 1 5 IN
AL = 10. 188 IN.
CL = 7. 750 IN.

TORSIONAL RESISTANCE
SI.IEAR CENTER FROM CENTER OF TOP PLT--

4. 9 IN~»4
11. 115 IN.

WARPING CONSTANT 37301. 4 IN4~6
WARPING MOMENT 103230. 0 IN-LBS.
ANGLE QF TWIST - 2ND DERIVATIVE———0. 4697E~6

3RD DERIVATIVE———0. 9225E-07

RUCK END STRESSES IN PSI

TENSILE STRESS DUE TO WARPING RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. A————— 969. 8

TF
THROUGHOUT THE THICKNESS 8 PT. B———— 3396. 0

SHEAR STRESS DUE TO WARPING RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. C J

AT A DISTANCE (Y) 1. 824 IN. FROM
E OF T WEB 391. 7

SHEAR STRESS DUE TO WARPING RIGIDITY
THROUGHOUT THE THICKNESS P PT. DJ
AT A DISTANCE (Z) 1 l. 490 IN. FROM
THE TOP FLANGE 1259. 0

TRANSVERSE SHEAR STRESS IN FLG DUE TO FX-
TRANSVERSE SHEAR STRESS IN WEB DUE TQ FZ-

493. 3
6866. 1

MAX SHEAR STRESS IN WEB R'T. D————— 8125. 0
MAX 'SHEAR STRESS IN BQT FLANGE——————— 1742. 6

STRESS CALC. CALLED 2 TIMES





FORM N 2494

WHITING REQN. ~ ~ DATE

EY A Z PAGE 40 gP
V V-tl

7'P508 ~ AEP ~ 60T LOAD + BRIDGE DRIVER TRUCK + SSE

TRUCK Sl ZE r TOP PLT = 0. 75 X 18. 00 IN.
BQT PLT = 0. 75 X 18. 00 IN.
WEB PLT = 0. 38 X 26. 25 IN.
DISTANCE BETWEEN WEB PLTS = 8. 50 IN.

TRUCK WHEEL BASE ~ 41. 38 IN.
COEF. QF FRICTION = 0. 250

RAIL TO CENTER OF TWIST = 15. 500 IN.

FORCES IN THE GLOBAL COORDINATE SYSTEM

Fx = 1 7oo.o tas.
FY = 7s900.o t as. ~~+ MAx. FY DUE TQ FRICTION = 75875. <

FZ = 303500. 0 LBS.

SECTIQN PROPERTIES

AREA IN SG. IN. 46. 7
VERTICAL MOMENT OF INERTIA—-- 6052. 5
VERTICAL SECTION MODULUS———
VERTICAt CENTER OF QRAVITY—— 436. 2

1'3. 9

HOR IZ. MOMENT OF INERTIA———— 1 1 16. 9
HORIZ. SECTION MODULUS———— 124. 1

MAXIMUM DEFt ECTIONS IN INCHES

VERTICAL BENDINQ DEFL. DUE TO FZ-——--—0. 00493
HORIZ. BENDINQ DEFL. DUE TO FX——————0. 00112

VERTICAL SHEAR DEFL. DUE TO FZ—————— 0. 02970
HORIZ. SHEAR DEFL. DUE TQ FX 0. 00142

WELD SIZES BASED ON ALLOWABLE LOAD OF 19660. 0 0/IN.

FILLET SIZE FOR WEB TO TQP PLATE CONN. = 0. 266 L 5/IQ PROVIDFILLET SIZE FOR WEB TQ BOT PLATE CONN. = 0. 266 J

WELD STRESS THRU THROAT (PSI ) ++ (gpggg Otd 0 ~ ZGG I-E'C, J

SHEAR STRESS AT WEB TO TOP PLT. CONN——— 27807. 6
SHEAR STRESS *T WEB 70 BOT PLT. CONN——— 27807. 6





FORM rC 2494

WHITING REQN. ~ ~ OATE

BY ASZ PAGE + 4/ GP i 82.
HJH 'f-1-8 l

PolLlj Ioo. (rI) BFci, 4-A
)

TOP FLANGE DUE TO FX——— 2117. 3 713
BOT FLANGE DUE TO FX——-- 2117. 3 (5)
TOP FLANGE DUE TO FY-——— 2696. 1 (l)(4)
BOT FLANGE DUE TO FY———-- ~696. 1 /2'„.)
TOP FLANGE DUE TO FZ-——— 14395. 2 "',i4)
BOT FLANGF DUE TO FZ-—"-- 14395. 2 /2)C~)
ON NEB DUE TO FX-————— 1088. 1 ("-;
ON WEB DUE TO FY—--———— 0.0(;

TRUCK STRESSES Ihl PSI

BENDING STRESS
BENDINQ- STRESS
BENDINQ STRESS
BENDI NG S TRESS
BENDING STRESS
BENDINQ STRLSS
BENDINQ STRESS
BENDINQ STRESS

TRAhISVERSE SHEAR ON FLANGE DUE TO FX—-— 791. 6 0 )(2)
TRANSVERSE SHEAR ON NEB DUE TO FZ 16507 2

TORSIONAL SHEAR ON FLANGE DUE TO FX-———
TORSIONAL SHEAR ON FLANGE DUE TO FZ——--
'DIRECT TENSILE STRESS DUE TO FY—————
TORSIONAL SHEAR ON WEB DUE TO FX—————
TORSIONAL SHEAR ON WEB DUE TO FZ-—--——

C~")
"

547. 7
0. 0 (S)

1625. 2 (~I i)
1095. 3 iS)

0. 0 (>)

~++ ALLCMABLE BENDINQ ~ 32700. 0 4+ ALLOIAIABLE SHEAR ~ 19600. 0

BEND. STRESS IN TOP FLG. DUE TO FY Ec FZ-- 17091. 2 (I j
BEND. STRESS IN BOT. FLQ. DUE TO FY 5 FZ- 17091. 2 2
BENDING STRESS IN IEIEB DUE TO FX Sc FY——— 1088. 1 (h)TOTAL TORSIONAL SHEAR STRESS IN FLANQES-'- 547. 7 (I (gTOTAL TORSIONAL SHEAR STRESS IN WEB ——— 1095. 3 3

hIAX TENSI LE STRESS IN TOP FLANGE-———— 20833. 7 PSI (43
hfAX TENSILE STRESS IN BOT FLANGE-———— 20833. 7 Phl 5
MAX SHEAR STRESS-CENTER TOP FLANGE ———— 9453. 5 (I)
MAX SHEAR STRESS-CENTER BOT FLANGE —--- 9453. 5 (>5
hIAX SHEAR STRESS-CENTER WEB 17654. 7 Pbl

BIELD EIjE<> Po< AC>GAL SIZE 2 808 G'BIZ 2'b7 0 PBI
0.24 6



FORM N Z4S4

WHITING REQN. 7~~ OATE ~ - C ~

BY ~Z PAGE 4 '2 pF
MJQ Q-'f 87

r.'7508 R AEP F» SOT LOAD ~ BRIDGE DRIVER TRUCK ~ SSE

ANALYSIS OF TRUCK END DUE TO TORSION «» (SEC. El 5)

ADDED DICKENS IONG — 02 = 5. 125 IN.
A = 10. 188 IN.
CL = 7. 750 IN.

TORSIONAL RESISTANCE
SHEAR CENTER FROtt CENTER OF TQP PLT--

4. 9 IN~~4
11. 115 IN.

37301. 4 IN~~b
WARP INQ MOMENT 196850. 0 IN-LBS.
ANGLE QF TWIST — 2ND DERIVATIVE——— 0. 895bE-Ob

IVATIVE——-- 0. 1759E-Ob

STRESS 5 RP G R GIDITY
THROUGHOUT THE THICKNESS 8 PT. A——---- 1849. 3

THROUGHOUT THE THICKNESS 8 PT. B———— b475. 9

THROUGHOUT THE THICKNESS 8 PT. C»
AT A DISTANCE <Y) i. 824 IN. FRON

SHEAR STRESS DUE TQ WARPINQ RIGIDITY

AT A DISTANCE (Z) 11. 490 IN. FRON
THE TOP FLANGE 2400. 7

TRANSVERSE SHEAR STRESS IN FLQ DUE TQ FX- 940. 7
TRANSVERSE SHEAR STRESS IN WEB DUE TO FZ- 14582. 6

MAX SHEAR STRESS IN WEB 8 PT. D————-- ib983. 3
MAX SHEAR STRESS IN BOT FLANGE—————— 3323. 0

STRESS CALC. CALLED 2 TINES





WHITING REQN. 79 ~~ PATE P-3 -C'7

8Y /4Z PAGE 4 4Q OP
(S—

nlJ< 9-+-87

/9508 'L'.P L 60T LOAD 4'R I DGE IDLEI< TRUCK + SSE

TRUCK SI ZE P TOP PLT ~ O. 75 X 18. 00 IN.
DOT PLT =''75 X 18 00 IN.
WEB PLT = 0. 38 X 26. 25 IhI.
DISTAhICE BETWEEN WEB PLTS = 8. 50 IN.

TRUCK WHEEL BASE ~ 29. 38 IN.,
COEF. OF FRICTION = 0. 250

RAIL TO CENTER OF TWIST = 15. 500 IN.

FORCES IN THE GLOBAL COORDINATE SYSTEM 44

FX = 12700. 0 LBS.
FY 0. 0 LBS.
FZ = 199700. 0 LBS.

o+ SECTION PROPERTIES

AREA IN SG. IN. 46. 7
VERTICAL MOMENT OF INERTIA—— 6052. 5
VERTICAL SECTION MODULUS——— 436. 2
VERTICAL CENTER OF QRAVITY-—— 13. 9

HOR I Z. MOMENT OF INERTIA———— 11 1 b. 9
HOR IZ. SECTION MODULUS—————, 124. 1

MAXIMUM DEFLECTIONS IN INCHES

VERTICAL BENDINQ DEFL. DUE TO FZ--——-- 0. 00116
HOR I Z. BENDINQ DEFL. DUE TO FX——————— 0. 00040

IC SHEAR DEFL. DUE TO FZ—————— 0. 01387
HORIZ. SHEAR DEFL. DUE TO FX 0. Ooioi

WELD SIZES BASED ON ALLOWABLE LOAD OF 19660. 0 ¹/IN. 44

F ILLET SI ZE FOR WEB TO TOP PLATE CONN: = 0. 186 i II pgFILLET SI ZE FOR WEB TO BOT PLATE CONN. = 0. 186 3 '4

PP MELD STRESS THRU THROAT (PS(»P (PAgED DN 0.18(i LEC)
'HEARSTRESS AT WEB TO TOP PLT. CONN—-— 27807. 6

SHEAR STRESS AT WEB TO BOT PLT. CONN——— 27807. 6





FORM N E4B4

WHITING REQN 79 08 DATE

EY
'Z

PAGE ~~OF
rlJN 9-9-87

el'RUCII BTREISSES IN PBI >> (AT PDIIIT NG (<I SEC. 4-A)
BENDING STRESS TOP FLANGE
BENDING STRESS BQT FLANGE
BENDING STRESS TOP FLANGE
BENDING STRESS BQT FLANGE
BENDING STRESS TQP FLANGE
BENDING STRESS BOT FLANGE
BENDINQ STRESS ON WEB DUE
BENDING STRESS QN WEB DUE

DUE TO FX—-——
DUE TO FX———
DUE TO FY—--—
DUE lQ FY-.—-"-
DUE TQ FZ—--—
DV~ TO FZ---——
TQ FX--——--—
TQ FY--———--'--

1503. 3
1503. 3

0. 0
O. 0

6725. 1

6725. 1

772. 5
0. 0

TRANSVERSE SHEAR ON FLANGE DUE TQ FX———
TRANSVERSE SHEAR ON WEB DUE TO FZ ————— 791. 6 (I)t,?)

10861. 6 (3)

~ ~

A ANGE DVE TO FX——— 547. 7 'Z
TORSIONAL SHEAR ON FLANGE DUE TQ FZ——— 0. 0 (3)
DIRECT TENSILE STRESS DUE TO FY————— 0.0 Al i)EAR ON WEB DVE TO FX-—----— 1095. 3 (3)TORSIONAL SHEAR ON MEB DUE TO FZ--———— 0. 0 (3)

««ALLOMABLE BENDINQ ~ 32700. 0 ««ALLOMABLE SHEAR ~ 19600. 0

BEND. STRESS IN TOP FLG. DUE TO FY 5 FZ— 6725. 1 0)
BEND. STRESS IN BOT. FL'Q. DUE TQ FY Zc FZ- 6725. 1 (Z)

2.5 3
TOTAL TORSIONAL SHEAR STRESS IN FLANQES— 547. 7 (>)(p)TOTAL TORSIONAL SHEAR STRESS IN MEB——— 1095. 3

MAX TENSILE STRESS IN TOP FLANGE-———— 8228. 4 P3I (0)
MAX TENSII E STRESS IN BOT FLANGE-————— 8228. 4 PgI

0)MAX SHEAR STRESS-CENTER BQT FLANGE——— 3619. 4 (z)
MAX SHEAR STRESSMENTER MEB 11963. 1 Phl 3

HEI. D STRESS FOR. ACTVhl SIZE 27808
O ZSo

= 2O C BO PSI
OI I 8|Es





FOAM N 4494

WHITING REQN. ~ ~ DATE

BY ~ PAGE ~ + QF
~~M 9-q-87

)'9508 L'LP L" 60 T LOAD + BR I DGE IDLER TRUCK + SSE

I

ANALYSIS OF TRUCK SND DOS TO TORSION s% (SSC. Bl 5)

ADDED DI I'IENS IONS — B2 = 5. 125 ? N.
AL = 10. 188 IN.
CL ~ 7. 750 IN.

TORSIONAL RESISTANCE
SHEAR CENTER FROI'I CENTER OF TOP PLT--

4. 9 INN%4
11. 115 IN.

~ I

WARP INQ CONSTANT 37301. 4 INw~6
WARP INQ MOMENT 196850. 0 IN-LBS.
ANGLE OF TWIST — 2ND DERIVATIVE———0. 8956E-06

3RD DERIVATIVE———0. 1759E-06

TRUCK END STRESSES IN PSI

TENSILE STRESS DUE TO WARP INQ RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. A————— 1849. 3

TENSILE STRESS DUE TO WARPINQ RIQIDITY
THROUGHOUT THE THICKNESS 8 PT. B——--— 6475. 9

SHEAR STRESS DUE TO WARP INQ RIGIDITY
THROUGHOUT THE THICKNESS 8 PT. CJ
AT A DISTANCE (Y) 1. 824 IN. FROM
THE -INSIDE FACE OF THE WEB

SHEAR STRESS DUE TO WARPINQ RIQIDITY
THROUGHOUT THE THICKNESS 8 PT. DA

AT A DISTANCE (Z)'l. 490 IN. FROM
THE TOP FLANGE

747. 0

2400. 7

TRANSVERSE SHEAR STRESS IN FLQ DUE TO FX-
TRANSVERSE SHEAR STRESS IN WEB DUE TO FZ-

940. 7
9595. 2

SAX SHEAR STRESS IN WEB 8 PT. D————— 11995. 9
MAX SHEAR STRESS IN DOT FLANGE——--—-' 3323. 0

I;
.I.

STRESS CALC. CALLED 2 TINES





FOAM N4494

WHITING REQN. ~9 ~ 8 OATE

BY SZ PAGE '4 46RI OF
hf J 5 'f-8-87

Ray. I ASZ ii-Z-87
CIa VIr/ //- f-b 7

IRO'ER TO TRUCK CONIUEC7/ON.

RWI. 'R.I4G
~ii

ti
6V<

—x2< puucH w Au6LE cIuL'f
SLOTNEI.O TONES 5ER>RE DRaI.INQ

l~
HOLES TO TRuCg PLjf.

8gg<l/pygmy

x 37 /+Lg
6xgx~/Z

hing,

«50>.e,

+jg ><HCII w h,gg,i g Q~gy'i cUG NCM 3G %Eh ERFORE,
UrbkVQCL HGGF-'S IG '%AC.Y KY,

.JL,

5y Q SPCS.45

I I

/"-A325 soaT s





fORM N 2494

WHITING REQN. ' ~ OATE '
r'C7 g 2 g I

EY A PAGE + OF
0-8-S7

AL~Q&88LES

/'sx. ao<7s

/VM'L .'s T'H- 3
395'y~yg

=9Z Ks/

GRILL
= —= C/.3 Ks/ '/-//L; ~.4 ass= M,~ Ks/

088 ~Ynsnl

~gLL = —= 83.6 KS/ E//L = 0,6 6„LL= 50,'Z KS/
SSC'- ~VroN

// 'L '

/IIJELQS (FILLET 7h'gV TI/'ROAT)

845E'TR'6: 857K-I3G GygIN =.36 Ksl

NELQ HlgL '70XX EcGciR0DEs Gyp~~ Gp Qsl

L~,qLI = —Q6 = 2Z,8 Zg
08E-

I

= ZOO es
I.S

~ ~ ',:, DPI ALL = /6,'f KS/

0,6 = 9// galuse 57
CL

0.6Hz 36
//
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FORM No/494

WHITING REQN. ' OATE
7aC'g Q ?3 D7

BY ~ ~ PAGE '~ OF
MJ N '7-8 97

Plex. z,oADpva5 peR
T~B<c',g

KIP Py ~ ~ < Fg,=2795 el+ Hx -<74< I<

~'„=F4

g(p Fy = u9'.7'Z- SBZ.Z ~is +, —~8

apt.rE'g CpeeEC7IOu

CQ

Ql
I" eocI Z

(20

0
II8 t I7
0 0
l22.

0
f x z.oo

0

0 0

(lg

0 I07 IOS

0 0
III I I 70 0

0
Ilf
0

0
ll5
0 l07. IO>IO I

0 0 0
IO5 Ip@Iae

0 0 0

Fz I.OAL) I5 TAHNSF9'RIED IN BEHRlhlCr Oi lUEGG gV TJVQg. DTh'c'R lOdbS

PIC TiZWSFFSZED Ih) 4h'CA'R OF BOLT< 80675 rflKC hlOT Ih) 7E4$ /P4,





FORM N 2494

WHITING REQN. 7 ~ 8 OATE

BY A'SZ PAGE 4 49 IOF
MJM 9-8"87

P,gy, I hbZ II-3 87
CI/g %ggsf II-F'-&7

//t/ELOED CON AJE-C/7IOQ

0

I0S
l22

IZI

el Ilo

)20 "I 8
II9

I07

(05

9~/4 5/w

IO8

I09

)0$

IO4

Qi

Fg

55 ss s7
I IS

~ ~

IIS

58
II7

Fx 52 55
~ 0 Ilq

'0
I(3

9 ~/+ sir 8 ~vs,

. 4o'/w /
//4 OIA.

l/4 l=lLLET lilELDS EXING'Pl A5 NO/EL)

9E CHIDE /READS 3HE'OHDED 8Y BOY,i& Te'E'Y I'P8 CarJDIOES:0

IIIEI=RECEIVE III "Z bIRECTIOAJ (hO<I'EIJS(OA))

FLOG Ae'0 SLOi RJELOS lJERE: OMI778O 4HICll 15 COAJGZRVi9riVC.





5

8

2.
3.

t0'~=08 Z-Zi-Z7
CONSYS INPUT DATA LISTING 44+4+
.'z r~c-2 4- 0 0- l9i-

5 10 15 20 25 30 35 " 40 45 50 55 60 65
V V V V V U U V V V V V V

AEP + 150T CRANE + 60T LOAD + TRUCK TO QXRDER + BOLTS + OBE

79508 ASZ 4. i. I.
1. 3. 2. g7
2. 4. 0.

10

5.
6.
7.
8.

10.

1. 36. 8
~f

101.
113.
200.

1.
1. 1.
2.

f2.
1 O.

3.

'15

'1.12.
13.

-1
-6. 6.

1 01.
-26. f25-ll. 75 13. 0625 1. 625

IIS

II17

II8

14.
15.
fb.

102.
103.
1 04.

-16. 75
-21. 75
-26. 75

13. 0625
13. 0625
13. 0625

1. 625
1. 625
i. 625

'") 20

21

22

23

24

17.
18.
f9
20.
21.
22.

105.
106.
1 13.
f 14.
1 15.
1 f6.

-31. 75
-36. 75
-7. 0

7. 0
-7. 0

7. 0

13. 0625 f. 625
13. 0625'. 625
15. 3125 '9. 375
f5. 3125 29. 375
1 2. 31 25 29'. 375
1 2. 3125 29. 375

">28
27

28

"'I 29

30

31

32

134

I',35

PS
32

") 38

39

1421

23m

25.
26.

17

28.
w9
30.
31.
32
33.
34.
35.
36.
37.
38.
39.
40.

f~~0.

121.
122.
200.

9999.
f01. 1. 122.

-1
200. 13. 3

-1
200. 13. 3"

200. -13. 3
-1

200. -13. 3
-1

-7. 0
7. 0

0
7. 0
7. 0
7. 0
0.

57. 5

570 5

57. 5

-57. 5

-12. 3125
-12. 3125.

3 2
1 5. 3125

-4. 5
O.

0.

O.

0.

0.

29. 375
29. 375
29 3 5
29. 375
29. 375
29. 375

0.

-4764.

4764.

-4764.

4764.

143
I
(44'I
I45

148

49

48,

149.

l
,'50

15 I g

152

153)

I54

15 5i
SC

I

41. FINISH,
A A A A" A A „A A A * A A A





CONSYS ANALYSIS PROGRAM +4'+ REQUISITION 79508 DATE 08/21/87!'RS ~ . - J!
~-8-87

AEP + 150T CRANE + 60T LOAD + TRUCK TO GIRDER 4 BOLTS + OBE

++4++ HORST CASE ANALYSIS SUMMARY 4++4+

10

TRANSLATED FORCES..... ~ ...
NSLA

13. 30

DIRECTION

57. 50 0. 00
13

14

17

18

19

NUMBER QF FORCE DEFINITION NODES... 1

AXINUN AB5O 10:~MESS ON ELENENT IA:— E3.,6
COMPARISON FACTOR MATCH ON ELEMENT 14 = 1. 5591524

AEP + 150T CRANE + 60T LOAD + TRUCK TO GIRDER w BOLTS + OBE

23

i>4

LOAD STEP......

TRANSLATED FORCES

X

26
H

27

TRANSLATED MOMENTS......... 3945. 28,
NUMBER OF FORCE DEFINITION NODES... 1

-189. 37 -723. 98

29

30

32

33

%S

136

36

39

40

MAXIMUM ABSOLUTE STRESS ON ELEMENT 20 ~ 23. 6 Kbl
COMPARISON FACTOR MATCH ON ELEMENT 20 EE i. 5591524

AEP + 150T CRANE + 60T LOAD + TRUCK TO GIRDER + BOLTS 4 OBE

DIRECTION
LOAD STEP...... 3 X Y

'RANSLATEDFORCES......,.„..., -13. 30 57. 50
TRANSLATED MOMENTS.......... -3945. 28 . 189. 37
NUMBER OF FORC D 0

0. 00
723. 98

43

MAXIMUM ABSOLUTE STRESS ON ELEMENT 20
COMPARISON FACTOR MATCH ON ELEM T 2

23.6 Y.bl

4S

47

46

49,

,.0I
ls ll
IS

IS3
I
IS4

IS S

I@6

467

LOAD STEP.

TRANSLATEP FORCES.........
TRANSLATED MOMENTS........

-13. 30
39'45. 28

NUMBER QF FORCE DEFINITION NODES...

MAXIMUM ABSOLUTE STRESS ON ELEMENT 14
~ COMPARISON FACTOR MATCH ON ELEMENT 14

DIRECTION

-57. 50
'8~937

23 6 ~l
i. 5591524

0. 00
-7~~98

+++++ HORST CASE ANALYSIS COMPLETE

WORST CASE OCCURED DURING LOAD STEP 1



+++ CONSYS ANALYSIS PROGRAM 4+4i
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 08/ 1/87
BY: ASZ PAGE t =Z OF

a-
3

e-8-87
AEP + 150T CRANE + 60T LOAD + TRUCK TO GIRDER + BOLTS + OBE

++4++ SYSTEM PROPERTIES

7

'c
9

LOAD STEP.. DIRECTION> LOCATION 01 AXIS

10

y I I

12

li3
I

CENTROIDS> X AXIS.........
Y AXIS.........
Z AXIS.........

SHEAR AREAS.......... ~ ....
POLAR MOMENTS OF INERTIA..

0. 00
-12. 59

17. 28
3298. 94

0. 00

-0. 00
17. 28

3298. 94

14. 24
14. 24

0. 00
6728. 02

TRANSLATED FORCES......... 13. 30
TRANSLATED MOMENTS........ -3945. 28

18.

57. 50
-189. 37

0. 00
723. 98

(I9
y)20

I21

122

l23
I

pc
l25
I
126

l28

129

30

32
I

l331

NUMBER OF FORCE DEFINITION NODES... 1

+++++ SYSTEM ELEMENT STRESSES

DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUGHOUT SHEAR AREA
DRX .- b. 8 DRY . 3. 3 DRZ 0. 0

2-D POINT ELEMENT 1 NODE 101 AREA 0. 785 DIAMETER l. 000
STRESS AT NODE 11. 7 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 101

0.7- -l. 4 -15. 1 0. 1 0. 0
FORCES AT NODE 101 FX 0. FY -9. FZ 0.

0. 0

134, 2 D POINT ELEMENT 2 NODE 102 AREA 0 785 DIAMETER 1„000
STRESS AT NODE 12. 2 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 102

f37

I
139,

0. 7='1. 4 -15. 1 -'0. 4 0. 0
FORCES AT NODE 102 FX 0. FY -10: FZ 0.

0. 0

ico 2-D POINT ELEMENT 3 NODE 103 AREA 0 785 DIAMETER 1. 000
4i; STRESS AT NODE 12. 7 ALLOWABLE 36. 8,c2'TRESS EXPANSION FOR NODE 103
i43l
s

i 441
I
lc51

0. 7 -l. 4
FORCES AT NODE 103 FX

-15. 1
0. FY

-1. 0
-10. FZ 0.

0. 0

i46'-D POINT ELEMENT 4 NODE 104 AREA 0. 785 DIAMETER 1. 000
i47 STRESS AT NODE 13. 3 ALLOWABLE 36. 8
~«i STRESS EXPANSION FOR NODE 104
149'50.

15 I 1

0. 7 -l. 4
FORCES AT NODE 104 FX

-15. 1

0.
0. 0-l. 5

FY -10. FZ 0.
0. 0

I
153;

I
ISCI

P

'55
l
1:56.
!

2-D POINT ELEMENT 5 NODE 105 AREA
STRESS AT NODE 13. 8 ALLOWABLE
STRESS EXPANSION FOR NODE 105

0. 7 -1. 4 -15. 1
FORCES AT NODE 105 FX 0. FY

-2. 1

-11. FZ
0. 0

0.

0. 785 DIAMETER 1. 000
36. 8

0. 0





CONSYS ANALYSIS PROGRAM 4w4 REQUISITION 79508 DATE 08/21/87
KH 9-9-97

AEP 4 150T CRANE + bOT LOAD + TRUCK TO GIRDER + BOLTS + QBE

4+4++ SYSTEM ELEMENT STRESSES +44+4

ODE~
STRESS AT NODE 14. 4 ALLOWABLE
STRESS EXPANSION FOR NODE 106

36. 8

FORCES AT NODE 106 FX 0. FY -11. FZ 0.

STRESS AT NODE
STRESS EXPANSION FQR

FORCES AT NODE 107

12. 0 ALLOWABLE
NODE 107

FX

36. 8

-9. FZ
Dll.—

0.

STRESS AT
NODE'TRESSEXPANSION FOR

FORCES AT NODE 108 2. FY

12. 5 ALLOWABLE
NODE 108

'X

36. 8

-10. FZ 0.

STRESS AT NODE 13. 1 ALLOWABLE
STRESS EXPANSION FOR NODE 109'.

36. 8

FORCES AT NODE 109 FX 2. FY 0.

0
STRESS AT NODE 13. 6 Al LOWABLE 36. 8

FORCES AT NODE 110 FX

PO

2. FY -10. FZ 0.

STRESS AT NODE 14. 1 AL'LOVABLE
STRESS'XPANSION FOR NODE'ii-'"'"" 36 8

FORCES AT NODE ll1 FX 2. FY -11. FZ 0.

STRESS AT NODE'4. 6 ALLOWABLE
STRESS EXPANSION FOR NODE 112

36. 8

FORCES AT NODE 112 FX 2. FY -11. FZ 0.

PQ
STRESS AT NODE 22. 1 ALLOWABLE
STRESS EXPANSION FOR NODE 113

36. 8

FORCES AT NODE 113 FX FY 17. FZ 0.

0:-1. FY 18. FZ

l'DBKLELWKKT~A~DD~D~~RM K2S5 ~JAk!EIEB ~DO
STRESS AT'ODE 23. 6 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 114 ~ 0
FORCES AT NODE 114 FX





Qi2

CONSYS ANALYSIS PROGRAM +4+ REQUISITION 79508 DATE 08/21/87ZIS~
gJH 'F -9 ~

AEP + 150T CRANE + 60T LOAD + TRUCK TO GIRDER + BOLTS 4 OBE

i4
Ijl5

I

Ie Q

+44++ SYSTEM ELEMENT STRESSES

5

0

STRESS AT NODE 22. 1 ALLOWABLE
STRESS EXPANSION FOR NODE 115

36. 8

10

) ll
12

FORCES AT NODE 115 FX

2-D POINT ELEMENT 6

-1 ~ FY 17. FZ 0.

13

14

15

(Ie

IS

<~ 20

21

STRESS AT NODE 23. 6 ALLOWABLE
STRESS EXPANSION FOR NODE 116

-0. 9
FORCES AT NODE 116 FX

2-D POINT ELEMENT 17

-1. FY

STRESS AT NODE 22. 1 'LLOWABLE
STRESS EXPANSION FOR NODE 1'17..

36. 8

18. FZ

36. 8

00 0.0—
0.

FORCES AT NODE 117 FX

2- POI

FY 17. FZ 0.

27

STRESS AT NODE 23. 6 ALLOWABLE
STRESS EXPANSION FOR NODE 118

36. 8

25

30

FORCES AT NODE 118 FX

2-D PQINT ELEMENT 9

1. FY 18. FZ 0.

31 STRESS AT NODE 22. 1 ALLOWABLE
STRESS EXPANSION FOR NODE 119

-0 9

36. 8

FORCES AT NODE 119 FX 1. FY
&135

'3e, 2 D POINT ELEMENT 20 NODE 120 AREA
STRESS AT NODE '3. 6 . ALLOWABLE

35 STRESS EXPANSION FOR NODE 12039, «0 9 1. 6

17. FZ

36. 8

0.

40 FORCES AT NODE 120 FX 1. FY
41

42 2-D POINT ELEMENT 21 NODE 121 ARE 85

18. FZ 0.

43i

45

47

45

STRESS AT NODE, 23. 5 ALLOWABLE
STRESS EXPANSION FOR NODE 121

-0. 9 -0. 8
FORCES AT NODE 121 'X -0. FY

2-D POINT ELEMENT 22 NODE 12 REA

36. 8

18. FZ 0.

)51

152

4k(53
I
154

ISS
I

Wise
P7

STRESS AT NODE 23. 5 ALLOWABLE
STRESS EXPANSION FOR NODE 122

-0 9
FORCES AT NODE 122 FX 0. FY

36. 8

18. FZ

FORCE DEFINITION NODE DIRECT ELEMENT 23 lg]P 20
FX 13. 30 'Y 57. 50 > FZ 0. 00
MX -4764. 00; MY ~ 0.00 i MZ 0.. 00

4

0.

MAXIMUM ADSOI UTE STRESS QN ELEMENT 14 23. 6 K&I





REQUISITION 79508 DATE 08/21/87
BY: ASZ PAQE~50F i 8-

CONSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82 9-W7

AEP + 150T CRANE + hOT LOAD + TRUCN TO GIRDER + BOLTS + OBE

REPORT SUMMARY> FOR A 4 LOAD STEP ANALYSIS +++4+

HORST CASE ANALYSIS NO
ELEMENT STRESSES PRINTED..... YES'TRESS SUMMATION MODE NAS DIRECT

ELEMENT STATISTICS

TYPE DESCRIPTION NUMBER USED
2-DIMENSIONAL POINT ELEMENT........ 22
FORCE DEFINITION NODE — DIRECT..... 1

TOTAL NUMBER OF ELEMENTS = 23> NODES ~ 23

SYSTEM PROPERTIES

LOAD STEP...... 1 DIRECTIONs' LOCATION OR AXIS

X

CENTROIDSi X AXIS.......
Y AXISs ~ ~ ~ ~ ~ ~ ~ ~I AXIS.'.'.;....,....

SHEAR AREAS....'......... ~-

0.
00'12.59

17. 28 ""

0. 00
14. 24

~. 00
17. 28 0. 00

POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES...

3298. 94

13. 30

3298. 94

57. 50

6728. 02

0. 00
TRANSLATED MOMENTS........ -3945. 28 -189. 37 723. 98

MAXIMUM ELEMENT STRESSES

NUMBER COMPAR
DESCRIPTION USED: ELEMENT NODE, STRESS ALLOWABLE FACT

2-D POINT ELEMENT " .22 " 14 '114 '"'. 23. 6 KSf 3b. 8 gal 1. 55

JOB COMPLETED



I



1 +9->8 «-z- z7
CONSYS INPUT DATA LISTING I''>+++

4SZ PA(yg 4- "6 <; I82-
l i 5 20 25 30 35 40 45 50 55 60

V V V V V V V V V V V V
AEP w 150T CRANE + 60T LOAD 4. TRUCK TO GIRDER 4 BOLTS ~ SSE
/e.' M 4. l. l.

3. 1. 3. 2. 9-8-87
4. 2. 4. 0.

b. 50. 2
7. -1.

b5
V

)I0
~ :I I

'I Ils
.Ie,

+ I7

)Ie

9. 1 13.
10. 200.
1

12. -b. b.
13. 101.
1 . 102.
15. 103.
16. 104.

i.
2

-11. 75
-lb. 75
-21. 75
-26. 75

-26. 125
13. 0625
13. 0625
13. 0625
13. 0625

12.
10.

1. 625
l. 625
l. 625
l. 625

/l9
20

I

,'2I

I22

.'23' I
(24

1 . 105.
18. 106.
19. 1 13.
2 . 114.
21. 1 15.
22. 116.

-31. 75
-36. 75
-7. 0

7. 0
-7. 0

7. 0

13. 0625
13. 0625
15. 3125
15. 3125
12. 3125
12. 3125

I. 625
l. 625

29. 375
29. 375
29. 375
29. 375

I25

l28

I27

24. 118.
25. 1 19.

7. 0
-7. 0

. 37
-12. 3125 29. 375
-15. 3125 29. 375

28'9

I30

PI
!32

!33

l34
~:.38I

)38

P7
.'38
!
I39

s40

IC2

l43
I

27. 121.
28. 122.

30. 99'99.
31. 1 Oi. 1. 122.

C ~

33. 200. 25. 4
34. -1.

~ C ~

36. -i.
37. 200. -25. 4

39. 200. -25. 4
40. -1.

~ 0
7. 0
7. 0

119. 7

119. 7

-119. 7

-15. 125
4. 5

-4. 5

0.

0.

0.

29. 375
29. 375
29. 375.

-8589.

-8589.

8589.

A A A A A A A A A A A A A

I48

147
I
IC8

l49(
7-0

s

IS
II'e

44 (

af
'S,I

'SS

Ig 0





».'»4«CQIISYS ANALYSIS PPQGPAM I'«»:-
VEPSIQN 4. 2 REI EASED 12/03/82

AEP »» 150T CRANE «. 60T LOAD »» TRUCK TO

I".EQUIS IT ION 79508 DATE 09/08/87
BY: A<Z PAGF. q-~7 QF

HJN! 1 8-BT

GIRDER + BOLTS «SHE

~~»:-««WORST CASE ANALYSIS SUMMARY «.»-.~~«-

AEP «- 150T CRANE «- 60T LOAD»'-. TRUCK TO GIRDER»'.- BOLTS % SSE
:7

~I.
9

IO

LOAD STEP...
DIRECTION

X Y

TRANSLATED FORCES......... 25. 40 .119. 70
TRANSLATED MOMENTS........ -6884. 63 -361. 66
NUI'1BER OF FORCE DEFINITION NODES...

IIs, MAXIMUM ABSOLUTE STRESS ON ELEMENT 14 43. 1~&I

0. 00
1507. 14

16

IIe
19

~ 20

2l

COl'IPAR ISQN FACTOR MATCH ON ELEMENT 14 = 1. 1658974

AEP»» 150T CRANE + 60T LOAD»» TRUCK TO GIRDER 4 BOLTS 4. SSE

DIRE TIO
'22
I~'23
I

e 124

~ l25
I

~<26
I

7

LOAD STEP......

25. 40TRANSLATED FORCES.........
TRANSLATED MOMENTS........ 6884. 63
NUMBER OF FORCE DEFINITION NODES...

-119. 70
-361. 66

0. 00
-1507. 14

28

~129
PO

3I
32

33

MAXIMUM ABSOLUTE STRESS ON ELEMENT 20 43. 1 K-5I
COMPARISON FACTOR MATCH ON ELEMENT 20 = 1. 165S974

AEP + 150T CRANE + 60T LOAD + TRUCK TO GIRDER»I BOLTS»» SSE

~ 35

36
LOAD STEP...... ~ 3 X

DIRECTION
Y.

35

40

TRA A ORC S......... -25. 40
TRANSLATED MOMENTS........ -68S4. 63
NUMBER OF FORCE DEFINITION NODES...

119. 70
361. 66

0. 00
1507. 14

4l
142

MAXII'IUMABSOLUTE STRESS ON ELEMENT 20 43. 1
COl'1PARISON FACTOR MATCH ON ELEMENT 20 = 1. 1658974

45

46
AEP»9 150T CRANE w 60T LOAD»9 TRUCK TO GIRDER + BOLTS»9 SSE

47

49
LOAD STEP..

DIRECTION
X Y

50
I
15),

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

-25. 40
6884. 63

-119. 70
361. 66

0. 00
-1507. 14

IS "j
~ t3(
l54,

NUI'1BER OF FORCE DEFINITION NODES... 1

MAXIMUM ABSOLUTE STRESS ON ELEMENT 14 = 43. 1 KS1
COMPARISON FACTOR I"IATCH ON ELEI'IENT 14 = 1. 1658974

!56!
II

WORST CASE ANALYSIS CQI'IPLETE

WORST CASE OCCUPED DUPING LOAD STEP 1





CONSOLS AhlALYSIS PPQGRAN
VERSION 4. 2 RELEASED 12/03/82

REGIJISITIQN 79503 DATE 09/08/87
BY: ASZ PAGE 4"-.-=2 QF lg i.

HlJM 9 8 7
AEP + 150T CRANE w 60T LOAD 4 TRUCK TO GIRDER % BOLTS a SSE

~
I4 I

isa LOAD STEP.
7 1

SI

SYSTEN PROPERTIES

DIRECTION, LOCATION OR AXIS

'12

~:3

15

)
P 17I

I

I1e',

119
I

~ 20

I I

122

CEN l5IDSi X AXIS.
Y AXIS.
Z AXIS.

~ ~ ~

POLAR NQI IENTS OF INERTIA..

TRANSLATED NOMENTS...

0. 00
-12. 59

17. 28
3298. 94

25. 40
-6884. 63

0. 00

-0. 00

14. 24
14. 24

119. 70 0. 00
-361. 66 1507. 14

17. 28 0. 00
3298. 94 6728. 02

j23I
I241125'+«+«- SYSTEht ELEMENT STRESSES «~~«+

I25

I27

DRX 1. 5 DRY 6. 9 DRZ 0. 0

125

29

I30

l01 A EA 0. 785 DIAMETER l. 000
STRESS AT NODE 19. 2 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 101

I 31
I

.32:
i33I

FORCES AT NODE 101 FX -0. FY -1 5. FZ 0.

134'35

C * *
STRESS AT NODE 20. 3 ALLOWABLE
STRESS EXPANSION FOR NODE 102

0. 785 DIAMETER l. 000
50. 2

l37
I

i3S FORCES AT NODE 102 FX -0. FY -16. FZ 0.

lrl'
,41I

.42l

STRESS AT NODE 21. 4 ALLOWABLE
STRESS EXPANSION FOR NODE 103

0, 785 DIAMETER
50. 2

1. 000

i43'.et

i45
I

147

sce

149,
'5oi

15 I
i

STRESS
STRESS

FORCES

04 At A
AT NODE 22. 6 ALLOWABLE
EXPANSION FOR NODE 104

-2 9
AT NODE 104 FX -0. FY

FORCES AT NODE 103 FX -0. FY -17. FZ

0. 785 DIANETER
50. 2

d. O
-18. FZ

0.

l. 000

0.
0. 0

l5

t"54'TRESS
STRESS

FORCES

FKFtT ~ %)DE DU5=>Qf&~~~ b~AhiFrha l. OOO
AT NODE 23. 7 ALLOWABLE 50. 2
EXPANSION I OR NODE 105

-2. 9 -~6~ -4. 3 O. 0
AT NODE l05 FX -0. FY 0.-19. FZ

0. 0





COhlSYS Al'lALYSIS PROGRAM <<< REQUISITION 79503 DATE 09/08/87
VEP.=-iOW ~.". P.-LEDGED 1 XOOZSV Sy ASZ m*C[- ~-S-.OP.IaL

HJH '7 8 $-7

*EP > 150T CRANE 4 60T LOAD 4 TRUCK TO (GIRDER + BOLTS + SSE

SYSTEi'l ELEMENT STRESSES

P.-D POINT ELEMEMT 6 MODE~RA EPEE ~DEB DZAMEZEP~OO
STRESS AT NODE 24. 8 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 106

4 -5 4
FORCES AT NODE 106 FX

2-D POINT ELEMEhlT

-0. FY -19. FZ 0.

Il3
I 'I 4

ld

I2l

STRESS AT NODE 20. I ALLOWABLE
STRESS EXPANSION FQR NODE 107

i. 4 7

FORCES AT NODE 107 FX 5. FY

2-D POINT ELEMENT 8 NODE 108 AREA
STRESS AT NODE 21. I ALLOWABLE
STRESS EXPANSION FOR NODE 108

1. 4 2 9

50. 2

-15. FZ 0.

~7*,~2X&tlUrQL ~OO
50. 2

122

„m=3
FORCES AT NODE 108 FX 5. FY -16. FZ

2-D POINT ELEMENT 9 NODE 109 AREA 0. 785 D I METER

0.

25

~ 28

27

STRESS AT NODE 22. 2 ALLOWABLE
STRESS EXPANSION FOR NODE 109

1. 4 2. 9 -26. 3

50. 2

-2 ~ 1 0 0 0 0
28

29

30

FORCES *T NODE 109 FX ., 5. FY -17. FZ 0.

2-D POINT ELEMENT 10 NODE 110 AREA 0. 785 DIAMETER 1. 000

'32
I

l33

STRESS AT NODE 23. 3 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 110

1. 4 2 9 -26. 3 -3. 2 0. 0 0 0
34

I
3'5

FORCES AT NODE 110 FX 5. FY -18. FZ 0.

3d

38

39

2-D POINT ELEMENT l 1 NODE 111 AREA 0. 785 DIAMETER 1. 000
STRESS AT NODE 24. 4 ALLOWABLE- 50. 2
STRESS EXPANSION FOR NODE I 1 I

i. 4 2 9'26. 3 -4. 3
FORCES AT NODE 111 FX 5. FY FZ 0.

2-D POINT ELEMENT 12 hlODE 1 12 AREA 0. 785 DIAMETER 1. 000
STRESS'AT NODE 25. 5 ALLOWABLE 50. 2
STRESS EXPANSION FQR NODE 112

1. 4 2 9 -26 3 -5 4 0. 0 0. 0

47
FORCES AT NODE 112 FX 5. FY -19. FZ 0.

2-D POINT ELEMENT 13 NODE 1 13 AREA 0. 785 D IAi'1ETER 1. 000

52

3

STRESS AT NODE 39. 9 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 113

-1. 7 -3. 4 31. 6 1. 3
FORCES AT NODE 113 FX -3. FY 31. FZ

0. 0
0.

0. 0

id'-D POIhlT ELEl'lENT 14 NODE 114 AREA 0. 785 DIAMETER 1 ~ 000
STRESS AT NODE 43. 1 ALLOWABLE 50. 2'158'TRESS EXPANSION FOR NODE 1 14j,l -1. 7 -3. 4 31 6 4

34. FZFORCES AT NODE l14 'FX -3. FY
0. 0 0. 0





f?EGVISITIQN 79508 DATE 09/03/87
DY A~Z PAGP C- r~o OF fan!.

COllSYS AhNLYSIS PROGRAM
VERSION 4. 2 RELEASED 22/03/82

bfJN ~ I!"87
AEP + 250T CPANE s 60T LOAD o TRUC/( TQ GIRDER 4 BOLTS 4 SSE

SYSTEM l ELEMENT STRESSES <G4+ 0 +

8 2-D POINT ELFMENT 15 NODE 115 AREA 0. 785 DIAMETER l. 000
,7

Q 8
I 8

bio

STRESS AT NODE 39. 9 ALLOWABLE
STRESS EXPANSION FOR NODE 115

-1. 7 -2 8 31. 6
FORCES AT NODE 1 1 5 l. X -2. FY

50 2

1 3
32. Fi 0.

2-D POIhlT ELEMENT 16 NODE 1 26 AREA P. 785 D IAMCTER l. PPP
STRESS AT NODE 43. 0 ALLOWABLE 50. 2r:4 STRESS EXPANSION FOR NODE 216-l. T -2. 8 31. 6 4. 4 0. 0 0 0

8i FORCES AT. NODE 1 2 m FX -2. FY 34. FZ 0.
~ 7l

2-D POINT ELEMENT 17 NODE 217 AREA 0. 785 DIAMETER l. 000
STRESS AT NODE 39. 9 ALLOWABLE 50. 2

Q.ao: STRESS EXPANSION FOR NODE 11T
-1. 7 2. 8 31. 6 1. 3 0. 0

FORCES AT NODE 117 FX 2. FY 31. FZ 0.
Q 33!

2-D POINT ELEMENT 28 NODE 128 AREA O. 785 DIAMETER 1. 000.

0. 0

STRESS AT NODE 43. 0 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 118

-1. 7 2. 8 31. 6 4. 4 0. 0 0. 0
128

Q:.o
130

FORCES AT NODE 118 FX 2. FY 34. FZ 0.

2-D POINT ELEMENT 19 NODE 119 . AREA 0. 785 DIAMETER 1. 000

'. 3I

ST S AT NODE 39. 9 ALLOWABLE
STRESS EXPANSION FQR NODE 119

-1
~ 7 3. 4 31. 6

50. 2

1. 3 0. 0 0. 0
~ I34 FORCES AT NODE 129 FX 3. FY 31. FZ 0.

~ %8 2-D POINT ELEMENT 20 NODE 120 AREA 0. 785 DIAMETER 1. 000
(37

4!38
t39

STRESS AT NODE 43, 0 ALLOWABLE.
STRESS EXPANSION FOR NODE 120-17 . 34 31. 6

50. 2

0. 0 0. 0
.4o FORCES AT NODE 120 FX 3. FY 34. FZ 0.

2-D POINT ELEMENT 21 NODE 121 AREA 0. 785 DIAMETER 1. 000
I43;

$ t44;
I

l48

STRESS AT NODE 42. 9 ALLOWABLE
STRESS EXPANSION FOR NODE 121

-1. 7 -1. 0 31. 6

50. 2
'

0. 0 0. 0
«8; FORCES AT NODE 121 FX -1. FY 34. FZ 0.

48l 2 D POINT ELEMENT 22 NODE 122 AREA 0 785 DIAMETER 1 000

4':so.
ST S *T NODE 42. 9 ALLOWABLE
STRESS EXPANSION FOR NODE 222

-1. 7 2. 0 31, 6 0. 0 0. 0
'-'l

Q 83!

FOO?CES AT NODE 122 FX 1. FY 34. FZ 0.

I ~ FORCE DEFINITION NODE DIRECT ELEMENT 23 NODE 200
219 70 J FZ 0.. 00

MX -8589. 00 > l'IY 0 00 i MZ 0. 00

MAXIMUl'l ADSQLUTE STRESS QN ELEl'lENT 24 43. 1 K~I





CONSYS ANAl YSIS PPQCRAi"I
VERSION 4 2 R ELcASED 12/03/02

REQUISITION 79508 DATE 09/08/87
BY: ASZ PACE -r -~> 1 QF l8"

.'I >JR %.8-97
*EP + 150T CRANE ~ 60T LOAD 4 TRUClII TO GIRDER + BOLTS + SSE

.I

4+v%4 REPORT SUMMARY~ FOR A 4 LOAD STEP ANALYSIS
I
lc WORST CASE ANALYSIS......... NO

EC Elf 8 PRINTED.... YES> STRESS SUMMATION l'1ODE blAS DIRECT

10 ~TERAI ST ICS

TYPE DES CR IPT IQN NUMBER USED
. II3>

i4.

!is',

c. C EMEN ........ 22
FORCE DEFINITION NODE — DIRECT.;....

OTAL NUMBER OF ELEMENTS = 23 NODES = 3

li9

'I

SYSTEM PROPERTIES

LOAD STEP...... 1 DIRECTION> LOCATION OR AXIS

i22i

l23
l

~,'2 el
leal

l2s
I

Is I ~

I

cj3 2
.33i

134
I

J 'Ss

1.S

I32

AMISS/l
!39

ice
I

> cil
I I
I42!

~ 43'

~,44'
'45

CENTROIDS. X AXIS.
A So ~ ~ ~ ~ o. ~ ~ ~

Z AXIS.. ~..., .'.
SHEAR AREAS....:...........
P MOMENTS OF INERTIA.

TRANSLATED FORCES. ~..... ~ .

NUl'1BER

2-D POINT ELEMENT 22

X

0. 00
-12.

59'7.

28
3298. 94 ~

25. 40
S .6

114

Y

0. 00

-0. 00
17. 28

3298. 94

119. 70
-361. 66

43. 1 k.bl

14. 24
14. 24

0. 00
6728. 02

0. 00
1507. 14

CQMPAR.
ACTC

50. 2 Ks) 1. 16:





i
I
I
I S

i4
..5

2
3.
4

I5ll+IH5 CONSYS INPUT DATA LISTING +++++ f f/03/87
REV.l hSZ hY ~1~4// // ~=e7 p/CE'-62P( o IBZ

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
V V V V V V,V V V V V V V V V

AEP + 150T CRANE + 60T L'GAD + TRUCK TO GIRDER 4 FIELDS + ODE
79508 ASZ 4. 1. 1. 0. 1. j.

i.
2. 4.

IO

l2

14

I5

20

21

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

-l.
0. 25 20. 4
0. 3125 20. 4

-1
101. 102.
106. f07.
102. 103.
107: 108.
111. f12.
115. 116.
119. 120.
119. 121.
200.

-1.
-S., 5

i. 2.
1. 2.
1.
1.
1.
1. 1.
1. 2.
1. 2.

-18. 625

3.
. 3.

2. 2.

I24

20
21
22

101.
102.
103.

9.
-15.
-28. 75

9. 3125 35. 375
9. 3125 35. 375
9. 3125 35. 375

pi

!25

Isa
"I

27

23.
24.
25.
2
27.
28.

104.
105.-

-4. 4.
111.
112,
113.

-28. 75 9. 3125 29. 375
-9. 75 9. 3125 29. 375

-18. 625
—,9.75 9. 3125 7. 625

-59. 75 ..9. 3125 7. 62S
-59. 7S 9. 3125 '. 625

Pil
!Ssi

p4
ps
55

)ss

I
Iso

140

)4 I
142

145~

!45

145
I
147

f45.

/45'.150

151

1521

iss~

155.
I

p5
71

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

1 14.
20 2
1 19.

-40. 75

4. 625

9. 3125 l. 625
—18.

30. 125
120.
200.

9999.
101. 1. 122.

200. 13. 3

200. 13. 3-i.

9.
0.

57. 5 0.

-57. 5 0.

9.
0.

30. 125
0.

4764.

200. -13. 3

200. -13. 3

57. 5

-57. 5

0. -4764.

4764.0.

FINISH
A A A A A ' A A A A A A A A A



I



«««CONSYS ANALYSIS PROCRAM «»«REQUISITION 79508 DATE 11/03/87
I7E~RION~ARELEQSED LE/Osis Re(IS+ ESZ~AO~A3~RF IRZ.

// E.-77
AEP» 150T CRANE «60T LOAD» TRUCK TO CIRDER «WELDS «OBE

O
S

WORST CASE ANALYSIS SUMMARY «»«»»

0

9

10

DIRECTION
OAD STEP.

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

13. 30
-3601. 75

57. 50
-268. 83

0. 00
1394. 06

NUMBER OF FORCE DEFINITION NODES... 1
14

15

O1V
15

MAXIMUM ABSOLUTE STRESS ON ELEM T
COMPARISON FACTOR MATCH QN ELEMENT 1 ~ 2. 6251454

20

21

AEP » 150T CRANE » 60T LOAD » TRUCK TO GIRDER « WELDS » OBE

QZXP
LOAD STEP...... 2 X Y

24

CS
25

27

TRANSLATED'ORCES 13. 30 - 7 0
TRANSLATED MOMENTS....,.... 3601. 75
NUMBER OF, FORCE DEFINITION NODES... '1

-268. 83
09

-1394. 06,

C 29

50

MAXIMUM ABSOl VTE STRESS ON ELEMENT
COMPARISON FACTOR MATCH ON ELEMENT

2 7. 8'0i
2 ~ 2. 6251454

AEP «1'50T CRANE» 60T LOAD» TRUCK TO CIRDER» WELDS» OBE

'IRECTION

LOAD STEP..... ~ 3 X Y

TRANSLATED FORCES.......... -13. 30
TRANSLATED MOMENTS........ ~ -3601. 75
NUMBER OF FORCE DEFINITION NODES:.. 1

57. 50.
268. 83

0. 00
1394. 06

41

42
MAXIMUM ABSOLUTE STRESS ON ELEMENT 2 ~ 7. 8 Kbl
COMPARISON FACTOR MATCH ON ELEMENT 2 = 2. 6251454

45 AEP «150T CRANE» 60T LOAD» TRUCK TO QIRDER» WELDS» OBE

47

LOAD STEP...... 4
DIRECTION

Y

51

TRANSLATED FORCES...;..... -13. 30 -57. 50
TRANSLATED MOMENTS......... . 3601; 75 ~ 268. 83.
NUMBER OF FORCE DEFINITION NODES... 1

0. 00
-1394. 06

sa

MAXIMUM ABSOLUTE STRESS ON ELEMENT 1 7. 8 E1I

COMPARISON FACTOR MATCH QN ELEMENT 1 ~ 2. 6251454

»»»»» WORST CASE ANALYSIS COMPLETE

WORST CASE OCCURED DURING LOAD STEP 1



CONSYB ANALYSIS PROGRAM ++% REQUISITION 79508 DATE 1 1/03/87
VERSION 4. 2 RELEASED 12/03/82 REV,GABY: ASZ PAGER-6<RlQF l8Z

CVX ~V~@ gi-S-PZ
AEP 4 150T CRANE 4 60T LOAD + TRUCK TO GIRDER + WELDS + OBE

++%++ SYSTEM PROPERTIES +++++

LOAD STEP...... 1 DIRECTION. LOCATION OR AXIS

CENTROIDSe X AXIS...... ~ .
Y AXIS........
Z AXIS........

SHEAR AREAS,..............
POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

0. 00
-24. 24

56. 73
10664. 59

13. 30
-3601. 75

0. 00

-0. 00
56. 73

10664. 59

57. 50
-268. 83

20. 21
20. 21

0. 00
28720. 45.

O. 00
1394. 06

NUMBER QF FORCE DEFINITION NODES... 1

+++++ SYSTEM ELEMENT BTRESSEB

DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUGHOUT. SHEAR AREA
DRX 0 2; DRY" 1 0 DRZ 0. 0

3-D LINE ELEMENT. 1 SIZE 0. 313 LENGTH. 24. 000. AREA 5. 303
STRESS AT NODES 10ii 102 7. 8> b. 6 ALLOWABLE '0. 4
STRESS EXPANSION FOR NODE 101

-0. 4 -0. 5 5. 1
STRESS EXPANSION FOR NODE 102

-0.4 '0. 5 5. 1

i. 6 '. 0 0. 0

0. 4 0. 0 0. 0

3-D LINE ELEMENT 2 SIZE 0. 313 LENGTH 24. 000 AREA 5. 303
STRESS AT NODES 1 06> 107 7. 8> . 6. 6 ALLOWABLE 20. 4
STRESS EX> ANSIQN FOR NODE 106

-0. 4 0. 5 5 1
' 1.6 0. 0 0. 0

STRESS EXPANSION FOR NODE 107
0. 5 5. 1 0. 4 0. 0 O. 0

3-D LINE ELEMENT 3 SIZE 0. 250 LENGTH 13. 750 AREA 2. 431
STR S AT NODES 102'03 6. bi
STRESS EXPANSION FOR. NODE 102

-O. 4 -0. 5 5. 1 0. 4 0. 0

5. 9, ALLQNABLE 20. 4

0. 0
STRESS EXPANSION FOR NODE 103

-0. 4 -O. 5 5. 1 -0. 2 0. 0 0. 0

3-D INE ELEMENT 4 SIZE 0. 250 LENGTH 6. 000 AREA 1. 061
STRESS AT NODES 103'04 5. 9> 3. 9 ALLQ4fABLE 20. 4
STRESS EXPANSION FOR NODE 103

-0.4 'O. 5 5.1 -0.2 '.0
STRESS EXPANSION FOR NODE 104

-0. 2 -0. 5 3. 1 -0. 2 0. 0

0. 0

0. 0





I2

CONSYS ANALYSIS PROGRAM ++5B REQUISITION 79508 DATE ii/03/87
05EBIDN~g SELEAEED IE/03/EE~IBY ABZ~AG~>05 OF IB2.

Ch'k 3>/eGA/ /1- g-$ 7

AEP + 1SOT CRANE + 60T LOAD + TRUCK TO GIRDER + WELDS % OBE

~ I5
Id

12

SYSTEM ELEMENT STRESSES

. ~LENIENT~)~IZF ~250~ESGXH~ 000 .AREA 3 3SIBI

STRESS AT NODES 104. 10S 3. 9> 4. 8 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 104

STRESS EXPANSION FOR NODE 105
-0. 2 -0. 5 3. 1 0. 7 0. 0 0. 0

3-D LINE ELEMENT 6 SIZE 0. 250
STRESS AT NODES 107. 108 6. 6>

5RIQH FJ3~OD~
-0. 4 0. 5 S. 1

STRESS EXPANSION FOR NODE 108
0. 4 0. 0

LENGTH 13. 750 AREA
'5. 9 ALLOWABLE

2. 431
20. 4

0. 0

Id

20

2>

I25

4

25

27

25

50

3-D LINE ELEMENT 7 SIZE 0. 250 LENQTH 6. 000 AREA 1. 061

STRESS EXPANSION FOR NODE 108
-0. 4 0. 5 5. 1 -0.2 . 0. 0, . 0.0

RESS XPANS ON FO D
...~.2 0.5 3. 1 . -0.2 ' 0. 0 0.0~ ~

e

~EEBZI~MDD ~E.E~
STRESS AT NODES 109> 110 3. 9 4 8 ALLOWABLE i 20'
STRESS EXPANSION FOR NODE 109

-0 0
STRESS EXPANSION FOR NODE 110

'-0. 2 0. 5 3. 1 0. 7 0.0, '.0
55

3-D LINE ELEMENT 9 SIZE 0. 250 LENGTH 50. 000'REA
STRESS AT NODES 111> 112 2 S> 5, 0 ALLOWABLE

ES AN ON FO
0.3 ., '0.5 -4. 3 0. 7 , 0. 0

STRESS EXPANSION FOR NODE 112

8. 839
20. 4

0. 0

45

3-D LINE ELEMENT 10 SIZE 0. 250
RESS AT NO S

STRESS EXPANSION FOR NODE 112
0. 3 ~'.~."3'0,,'- -0. 5 -4. 3

ES N
-1 ~ 7 0. 0 0. 0

LENGTH 6. 000 AREA 1. 061LLONBB.~~
-6. 3 -1. 7.- 0. 0 0. 0

42

~ 50

5l

3-0 LINE ELENENT >L B>ZE 0 0 LENG~T 0 AR
STRESS AT NODES 113> 114 7. 0> 6. 1 ALLOWABLE
STRESS EXPANSION FOR NODE 113

0. 5 -0. 5 -6 3 0 0

20. 4

.STRESS EXPANSION FOR NODE 114
~ '0;5 -0.5 -6: 3 -0:8'. 0 0. 0

y 5d
3-D LINE ELEMENT 12 SIZE 0. 250

STRESS AT NODES 1 1 5> f 1 6 2. 7>
RES ~~~~~ODF V.S

0. 3 0. 5 -4.3
STRESS EXPANSION FOR NODE ilh

0. 3 0. 5 -4. 3

0. 7

-1. 7

0. 0

0. 0

0. 0

0. 0

LENGTH 50. 000 AREA 8. 839
5. 1 ALLOWABLE 20. 4





+++ CONSYS ANALYSIS PROGRAN 4+< REQUISITION 79508 DATE 1 1/03/87
VERSION 4, 3 RELE4+FD I~/03/SR~~VIE+ QSZ~/Qg I. 0, RIOF IRZ

C///4 5I/H// //-t- IF
7'EP+ 150T CRANE 4 60T LOAD + TRUCK TO GIRDER + WELDS 4 OBE

5

le
}7

~}e
to

SYSTEM ELE}'}ENT STRESSES

3-D LINE ELEMENT 13 SIZE P. 250 LENGTH 6 000 ARE~1 Obf
STRESS AT NODES f ib> 1 17 5. f > 7. f ALLOWABLE 20. 4
STRESS EXPANSION FQR NODE 1 16

0. 3 0. 5 -4. 3 -1. 7 0,0 O. 0
}
IO

12

STRESS EXPANSION FOR NODE 117
0. 5 0. 5 -b. 3 -1. 7 0. 0 0. 0

I13'.„I

15(

3-D LINE ELEMENT 14 SIZE 0. 250 LENGTH 19. 000 AREA
*

3. 359
STRESS AT NODES 1 17> 118 7. ii 6. 2 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 117

le

3 I'7

11 e

0. 5 0. 5 -b. 3
STRESS EXPANSION FOR NODE 118

0. 5 0. 5 -6. 3

-1. 7

-0. 8

0. 0

0. 0

0. 0

0 0
}IS

O}2O
}21

I 2

Q:23
124

3-D LINE ELEMENT 15 SIZE . 0. 313
STRESS AT NODES 1 f9> f20 5 8i
STRESS EXPANSION FOR NODE 119

-0. 2 p. 4 3. 3
STRESS EXPANSION FOR NODE 120

LENGTH 4. 375'REA 0. 967
6 O~l LONSBLg 20 4

1. 4 0. 0 0. 0
I&5

QI2e
27

-0;2; - -0.4 3. 3

3-'D LINE ELEMENT'6 SIZE 0. 313

Ie I

132
133

STRESS EXPANSION FOR NODE 122-0.2," 0. 4 3;3

2e STRESS AT NODES 1213 122 5. 8i
STRESS EXPANSION FOR NODE 121

'3O-0. 2 0. 4 3. 3

1. 6 0. 0. 0. 0

i. 6 0. 0 0. 0

LENQTH 4 375 ARES 0~62
.,6. 0 ALLOWABLE '0. 4

f. 4 '. 0 0,0

134

(3I35
}>e

3-D LINE ELEMENT 17 SIZE 0. 313 LENGTH 18. 000 AREA 3. 977
STRESS AT NODES 1 f9> f21 5. 84 5. 8 ALLOWABLE 20- 4
STRESS EXPANSION FOR NODE

119'37

be
I
130

'0.2 -0. 4 3. 3
STRESS EXPANSION FOR NODE 121

-0. 2 ' ' 0. 4 3. 3

1. 4

1. 4

0. 0

0. 0

0. 0

O. 0
140

I
142

FORCE DEFINITION NODE DIRECT ELEMENT 18 NODE 200
FX '3. 30 ) FY 57. 50 s FZ O. 00

143

Q 144
I
145

NX '-4764. 00 s NY 0 00 J NZ 0. 00

~4e

@147

I4e

+ eo

51 ~

}52
I

@ l53

15.

he
I

7

MAXIMUM ABSOLUTE STRESS ON ELEMENT 1 7. 8 KS}





I I
I

n,l-"I
I!3 I

m4i
I I

4V.
Jd

< 5

9

10

++49 CONSYS ANALYSZS PROCRAM 494I99 REQUISITION 79508 DATE 11/F03//87
VERSION A. 2 RELEASED 12/03/SS 1!SPIRY: AS1 FADE 4-47RIDF 122.

CA/ K V/9IA'/-f
AEP 99 450T CRANE 99 60T LOAD ds TRUCK TO CIRDER d9 WELDS 99 OBE

REPORT SUMMARY, FOR A 4 LOAD STEP ANALYSIS 49++'ID+

WORST CASE ANALYSIS......... NO
ELEMENT STRESSES PRINTED.... YESF STRESS SUMMATION MODE WAS DIRECT

ELEMENT STATISTICS

DESCRIPTION NUMBER USED

I SI

3-D MENSIONAL LINE ELEMENT......... 17
2, FORCE, DEFINITION NODE - DIRECT..... 1

TOTAL NUMBER OF ELEMENTS 18, NODES = 23

SYSTEM PROPERTIES

~l20
bI

LOAD STEP....'*, 1 DIRECTIONS LOCATION OR AXIS

P2I
,„ I

O'23
l24

~25

~ 25
I
127

CENTROIDSR X AXIS.........
AXISt ~ ~ ~ ~ ~ ~ ~ ~Z'XIS...."......

SHEAR AREAS. -'- ..
0. 00

-24. 24 "

56. 73

0. 00

-0. 00
56. 73

20. 21
20. 21

0. 00
IES

~ JD
1'3O

LlI
I

~132
l33I
134

~ 35
I

d

PGLAR MOMENTS OF INERTIA..

TRANSLATED FORCES..........
T SLATED MOM NTS........

MAXIMUM ELEMENT STRESSES

10664. 59

.13. 30

10664. 59 ~ ., 28720. 45

57. 50 0. 00

COMPARISON D

-3601. 75 -268. 83 1'. 06

37

~ 35

139

>40
I

CP
142

P .. USED
3-D LINE ELEMENT '2
3-D LINE ELEMENT 5

ELEMENT NODE
13 117

1 101

STRESS ALLOWABLE FACTOR
7. 1 XRRi 20. 4 vu 2. 8804

~ 7. 8 xsi 20. 4 v.s,i 2. 6251

I43

49~49w JOB COMPLETEDI

145

14d
I

~l47
l45

149(

Q
!5 II

I5j
~153)

l54,
I55'

159
l

7





4g 7~cgg

14 Ze

3.
4.

«'++«»'ONSYS INPUT DATA LISTINQ +««w+ 11/03/87
ge/lA'12 c* -~s.'<--~ PA&$ 4-68~10I'I 2

65 70 75 E

V V V

7'F508 ASZ 4. 1. 1. 0. 1. 1.
1. i.
2. 4.

5 10 15 20 25 30 35 40 45 50 55 60
V V V V V V V V V V V V

AEP «'50T CRANE «60T LOAD «TRUCK TO QIRDER «L4ELDS «SSE

10

12

IS

14

1$

6.
7.
8.
9.

10.
1

12.
13.
14.
15.
16.

0. 25 27. 8
0. 3125 27. 8

-1
101. 102.
106. 107.
102. 103.
107. 108.
1 1 i. 112.
1 15. 1 lb.
119. 120.
1 19. 121.

1. 2.
'2.

1. 1.
i. 2.
i. 2.

3.
3.

2. 2.

10

20

124(

17.
18.
19.
20.
21.
22.

200.
-1'
-5. 5.

101.
102.
103.

2.

-15.
-28. 75

-18. 625
9. 3125 35. 375
9. 3125 35. 375
9. 3125 35. 375

2$
23.. 104.
24. 105.
25. -4. 4.

-28. 75 'F. 3125 29. 375 ~

-9. 75 . 9. 3125 2'F. 375
-18. 625

+20
30

26.
27.
28.

111.
1 1'2.
1 13.

-9. 75 9. 3125
-5'F. 75 19. 3125
-59. 75 '9. 3125

7. 625
7. 625
1. 625

30.
31.

-2. 2.
119.

9. 3133 1. 433
-18.

4. 625 9. 30. 125
is4
13$

ISS

,l;:i
130

140".
I

142

(43

144
l4$

1401

l40

Q'$0
l$ 1

132

)SS

lsSi+ 1301
I

32.
33.
34.
3
36.
37.
38
39
40
41 ~

42.
43.
44.

120.
200.

'F999.

9.
0..

9.
0.

30. 125
0.

0 .. 2

200. 25. 4 '19. 7 0
-1.

200. 25. 4 -1 1'. 7 0.

-8589.

8589.

ZOO. -25. 4
-1.

200. -25. 4

119. 7 0.

-119. 7 0.

-8589.

8589.
-1.
FINISH

A A A "A A A A A A A A A A A A
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CONSYS ANALYSIS PROGRAM IIIII." REQUISITION 79508 DATE ii/03/87
.6

C I/g >r'8 4 li
AEP + 150T CRANE + 6OT LOAD + TRUCK TO GIRDER ~ WELDS w SSE

hlORST CASE ANALYSIS SUMMARY

AEP + 150T CRANE + 60T LOAD + TRUCK TO GIRDER II WELDS % SSE

IO

DIRECTION
LOAD STEP..:... 1 X Y

TRANSLATED FORCES... ~.....
TRANSLATED MOMENTS........

25. 40
-6169. 50

119. 70
-513. 41

0. 00
2902. 08

l4

NUMBER OF FORCE DEFINITION NODES... 1

I
MAXIMUM ABSOLUTE STRESS ON ELEMENT 1 14. 3 Kbl
COMPARISON FACTOR MATCH ON ELEMENT 1 = l. 9450412

I4 AEP + 150T CRANE dl 60T LOAD + TRUCK TO GIRDER ~ NELDS + SSE
~ 20

21 'DIRECTION
LOAD STEP....., 2

24

22

TRANSLATED FORCES 25. 40
TRANSLATED MOMENTS........ 6169. 50
NUMBER OF FORCE DEFINITION NODES...

-119. 70
-513. 41

0. 00
-2902. 08

20

MAXIMUM ABSOLUTE STRESS ON ELEMENT 2 ~ 14. 3 Khl
COMPARISON FACTOR MATCH ON ELEMENT ~ . 2 = i. 9450409

AEP ~ 150T CRANE + 60T LOAD + TRUCK TO GIRDER ~ NELDS ~ SSE

DIRECTION
LOAD STEP...... 3 X Y

40

TRANSLATED FORCES......'... -25. 40
'RANSLATED MOMENTS........ -6169. 50

NUMBER OF FORCE DEFINITION NODES... 1

119. 70
513. 41

0. 00
2902. 08

42
MAXIMUM ABSOLUTE STRESS ON ELEMENT 2 14. 3 Y,hl
COMPARISON FACTOR MATCH ON ELEMENT 2 ~ 1. 9450412

44

AEP + 150T CRANE Sl 60T LOAD + TRUCK TO GIRDER + FIELDS % SSE
44

44
DIRECTION

LOAD STEP...... 4 X Y

TRANSLATED FORCES......... -25. 40 . -119. 70
TRANSLATED MOMENTS........ 6169. 50 513. 41
NUMBER QF FORCE DEFINITION NODES

0. 00
-2902. 08

MAXIMUM ABSOLUTE STRESS QN ELEMENT 14. 3 KSI
COMPARISON FACTOR MATCH ON ELEMENT 1 1. 9450412

II++++ l4ORST CASE ANALYSIS COMPLETE

WORST CASE OCCURED DURING LOAD STEP 2





CONSYS ANALYSIS PROGRAM Nut REQUISITION 79508 DATE il/03/87
VERSION 4. 2 RELEASED 12/03/82 RGV.GABY: ASZ * +7 I !Z

w>>A'JP>>'I
AEP + 150T CRANE + 60T LOAD + TRUCK TQ GIRDER 4 WELDS + SSE

SYSTEM PROPERTIES

LOAD STEP.. DIRECTION> LOCATION OR AXIS

CENTROIDS X AXIS........
Y AXIS........
Z AXIS........

SHEAR AREAS..........,... ~

POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES..........
TRANSLATED MOMENTS........

0. 00
-24. 24

56. 73
10664. 59

25. 40
6169. 50

0. 00

-0. 00
56. 73

10664. 59

-119. 70
-513. 41

20. 21
20. 21

0. 00
28720. 45

0. 00
-2902. 08

NUMBERS OF FORCE DEFINITION NODES... 1

SYSTEM ELEMENT STRESSES

* * *
DRX 0 4 DRY ': -2 1 DRZ" 0. 0

'3-D LINE ELEMENT 1 SIZE 0. 313
STRESS AT NODES 101> 102 „14. 3.
STRESS EXPANSION FOR NODE 101

-0. 7 0. 9 -8. 8
STRESS EXPANSION FOR NODE 102

-O. 7 0. 9 -8. 8

0. 0 0. 0

O. 0 0. 0

LENGTH 24. 000 AREA -5. 303 .

11. 8 ALLOWABLE '7. 8

3-D LINE ELEMENT 2 SIZE
STRESS AT NODES 106> 107

O. 313
14. 3>

LENGTH 24. 000 AREA 5. 303
11. 9'LLOWABLE 27. 8

STRESS EXPANSION FOR NODE 106
-0. 7 -0. 9'8. 8

STRESS EXPANSION FOR NODE 107
0. 0 0. 0

-O. ? -0. 9 -8. 8 0. 0 0. 0

3-D LINE ELEMENT 3 SIZE 0. 250
S NDD~S102. 1DS 11. 8>
STRESS EXPANSION FOR NODE 102

-0. 7 0. 9 -8. 8
ST XPANSION FOR NODE 103

-0. 7 0. 9'8. 8

LENGTH 13. 750 AREA 2. 431
10. 4 ALLOWABLE 27. 8

0. 0-0. 9

0. 00. 5

0. 0

0. 0

3-D N ELEMENT 4 SIZE 0. 250 LENGTH 6. 000 AREA „ l. 061
STRESS AT NODES 103. 104 10. 4. 7. 0 ALLOWABLE . 27. 8
STRESS EXPANSION FOR NODE 103

-0. 7 O. 9'' " -8. 8
STRESS EXPANSION FOR NODE 104

-0. 4 O. 9 50 3

0. 5 0. 0

0. 0

0. 0

0. 0



I



5

5

9

10

II
12

I'+II CONSYS ANALYSIS PROGRAM +++ REQUISITION 79508 DATE 11/03/87
VERSLDN /L 2 RELEASED IS/03/SE jhS~~y ASZ~AS~'ERR OF~@

. CHA.. '95/4/IV J/. g. pp
AEP + 150T CRANE + 60T LOAD + TRUCK'TO GIRDER.+ WELDS + SSE

+I9IA+w SYSTEM ELEMENT STRESSES 49d54++

LII'IE El EEFNT 5~11@ 0 R50~JQIIEI~Z 000 ARE//~ 359
STRESS AT NODES 104> 105 7. 0, 8. 9 ALLOWABLE - 27. 8
STRESS EXPANSION FOR NODE 104

Q 0
STRESS EXPANSION FOR NODE 105

-0. 4 0. 9 -5. 3 -1.5 " '.0 0. 0

14
Cb

15

Id
17

15

19

20

21

24

5

25

29
1

25

29

$ 0

3-D LINE ELEMENT 6 'IZE 0. 250
STRESS AT NODES 107'08 11. 9i

S~MHRQ2hLEO~QD~
-0. 7 -8. 8

STRESS EXPANSION FOR NODE 108

4 I

3-D LINE ELEMENT ' SIZE '. 250
KSKELJRD~S)S

STRESS EXPANSION FOR NODE 108
-0. 7 -0.9 '8.8

TRESS XPANSION F O.
-0. 4...', .-0. 9, -5. 3

STRESS AT NODES 1 09' 10 7 0>
STRESS EXPANSION FQR NODE 109

-0. 4 -0 9

LENGTH 6. 000 AREA . l. 061

, 0.5

0. 0

0. 0

~ 0. 0

0. 0

8. 9 ALLOWABLE ' 27. 8

LENGTH 13. 750 AREA 2. 431
10. 5 ALLOWABLE 27. 8

-0. 9 0. 0 0. 0

1$ $

\ 4

$5

0

STRESS. EXPANSION FOR NODE 110
-0.4 ~ . - -0.9 50 3

3-D LINE ELEMENT 9 SIZE 0. 250
STRESS AT NODES 1 lii112 ~ 4..25

TRESS EXPANSION FOR N DE 111

"
~ 0. 0

LENGTH 50. 000 AREA 8. 839
. 9. 0 ALLOWABLE . 27. 8

0. 0

$5

$9

0. 6 " „'..;„-"'.0.9'. 3
STRESS EXPANSION FOR NODE 112

2

-1. 5 0. 0 0. 0

-]
44

45

0. 250 LENGTH 6. 000 AREA
OQB

3. 6 =0.

0'-D

LINE ELEMENT 10 SIZE
STRESS AT NODES 112/ 11
STRESS EXPANSION FOR NODE 112

0. 6-;=-'I,.',""", ' 0. 9 '. 3
S ESS E P NSION FOR D 3

i. 061

0. 0

0. 9 0. 9 10. 8 3. 6 0. 0 0. 0

3-D LINE ELEMENT 1 1 SIZE O. 250 LENGTH 19. 000 ARE 3. 359

50

51

STRESS AT NODES 1135 114 12. 45
STRESS EXPANSION FOR NODE. 113

0. 9 0.9 . 10.8

10. 6 ALLOWABLE

O. 0

27. 8

52

~ 5$

54

STRESS EXPANSION. FOR. NODE. 114.
0.9 .

' 0.9' ',10.8 1.7 '.0 . 0.0

Q 55

3

3-D LINE ELEMENT 12 SIZE 0. 250 LENGTH 50. 000 AREA
STRESS AT NODES 1 1 5i 1 16 3 75 8. 8, 'ALLOWABLE
STRESS EXPANSION FOR NODE 115

0. 6 -0.9 7.3 -1. 5 0. 0
STRESS EXPANSION FOR NODE 116

O. 6 -0. 9 7. 3 3. 6 0. 0

81 839
27. 8

0. 0,

0. 0





+++ CONSYS ANALYSIS PROLoRAM ++4 REQUISITION 79508 DATE 1 1/03/87
~l! I.I 1 * E* -72 '~

=Ne red; ti-r. =7

AEP + 150T CRANE + 60T LOAD 4 TRUCK TO GIRDER 4 WELDS 4 SSE

7

e

9

SYSTEM ELEMENT STRESSES

3-D LINE ELEMENT 13 SIZE 0. 250 LENGTH Q. 000 Agggj 1 061.
STRESS AT NODES 116> 117 8. 8> 12. 2 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 116

0. 6 -0. 9 7. 3 3. 6 -a
10

+ ll
12

STRESS EXPANSION FOR NODE 1 17
0. 9 -0. 9 10. 8 0. 0 0. 0

13

14

15

3-D LINE ELEMENT 14 SIZE 0. 250 LENGTH 19. 000 AREA
STRESS AT NODES 117> 118 12. 2 10. 3 ALLOWABLE
STRESS EXPANSION FQR NODE 117

3. 359
27. 8

15

17

le

0. 9 -0 10. 8
STRESS EXPANSION FOR NODE 118

0. 9 -0. 9 10. 8 1. 7

0. 0

0. 0

0. 0

0. 0
19

O 20

21

3-D LINE ELEMENT 15 SIZE
STRESS AT NODES 119> 120

0. 313
10 8>

LENGTH,4. 375 AREA 0. 967

122

OI23
I24

STRESS EXPANSION FQR NODE 119
-0. 5 0. 9 -5. 7

STRESS EXPANSION FOR NODE 120
-2. 9 0. 0 '. 0

f25

25
-05' '9 -5. 7 -3. 4 0. 0 0. 0

27 3-D LINE ELEMENT'6'IZE 0. 313 LENGTH 4. 375 AREA 0. 967
25

29

I30

STRESS AT NODES 1 21 > 122 10. 8>
STRESS EXPANSION FOR NODE 121

-0. 5 -0. 9 -5. 7

l,i. 2 'LLOWABLE

-2. 9 0.
0'7. 8

0. 0
131
I

O 132
I
133

STRESS EXPANSION FOR NODE 122
-0. 5 ~

" -0. 9 -5. 7 -3. 4 0. 0" 0. 0

Q4
I

CJ I35

!35

3-D LINE ELEMENT 17 SIZE 0. 313 LENGTH 18. 000 AREA 3. 977
STRESS AT NODES 119> 121 10. 8> 10. 8 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 119

137
1

~g 135

l39

140

41

42

-0.' 0. 9 -5. 7
STRESS EXPANSION FOR NODE 121

-0. 5 - -0. 9 -5. 7

FORCE DEFINITION NODE DIRECT ELEMENT 18 NODE 200
FX 25. 40 s FY -119. 70 > FZ 0. 00

0. 0

0. 0

0. 0

0. 0

43

44

45

45

MX 8589. 00 s MY 0.00 s MZ 0. 00

47

45

49

MAXIMUM ABSOLUTE STRESS ON ELEMENT 2 = 14. 3 VSI

52

54

155

~ 156

157'





+4949 CONSYS ANALYSIS PROQRAM ++2'EQUISITION 79508 DATE 11/03/87
VERSION 4. 2 RELEASED 12/03/82 ~<lj ~BY: ASZ PAQE I-73RIOF ISZ-

~ Py'2 r~'4'~ )I j. 4 7

AEP + 150T CRANE 49 60T LOAD + TRUCK TO,QIRDER + NELDS 49. SSE
3 f

«4949+49 REPORT SUMMARY'OR A 4 LOAD STEP ANALYSIS 49+494I49

WORST CASE ANALYSIS
ELEMENT STRESSES PRINTED.... YES> STRESS SUMMATION MODE WAS DIRECT

O 0

ELEMENT STATISTICS

TYPE DESCRIPTION NUMBER USED
I3

14

IG

3-DIMENSIONAL LINE ELEMENT......... 17
2 'ORCE DEFINITION NODE —DIRECT..... 1

TOTAL NUMBER OF ELEMENTS 3* 18l NODES ~ 23

SYSTEM PROPERTIES

~ 20

2l
LOAD STEP. ~ ...„ 2 DIRECTIONl LOCATION OR AXIS

e23
24

23

20

~ 29

30

2

33.

CENTROIDSl X AXIS........
Z AXIS.....'.. ~ ..

SHEAR AREAS..
e AR MOM NTS 0 INERTIA..

(

TRANSLATED FORCES....;....
T NECFrd~OHE

X

0. 00
-24. 24

56. 73
10664. 59

25. 40
60. 50

Y

0. 00

-0. 00
56. 73

10664. 59

-119. 70
-513. 41

20. 21
20. 21

0. 00
28720. 45

0. 00
-2902. 08

I~ 33

35

39I

M CERCHT STRESSES

NUMBER

3-D LINE ELEMENT
'

12
3-D LINE ELEMENT 5

10
2

COMPARISON Gl

113 12. 4 IcQ 27. 8 k~t 2. 2343
106 14. 3 kg 27. 8 g > 1. 9450

43 ~+ JOB COMPLETED

~ 140
I

O )43
148.

49(

O -g

~ 03(

34I
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FORM H 2494

WHITING REQN. 7~ ~ ~ DATE

Y A Z PAGE 4 70RlOF
rlav 9-8- &7

REYJASZ lf-$- g7Ch'IL'O'AN // 5'. g 7

Top /UGLY To Wc'owd~e/loM,

2 L/O~a /~ ~~+AJSFQPQE'Q PRO R 7RUCg 70 &EL.L S

CONIJECTIIOC ZI 6" IZ A'/OGLC INIIH CIIILIGR LOP< (<>F /I< FILLET

AND SL8I F/ELDS) IINQ STIFFENIAIG I/.'~/qxg~lf "I8 VIIIILllgDZR

NE/L (/Ici FILLE7 IocLo) (8E'F. FG. 0 —46).

FRow race 4 —67 pue 4- 73 a+xl<ur/ sian'ss ou uzLD

F0R oats L = 78K'/

550 L = /<3 Ks/

gxg)c/g. Q

7/p

JEFF

r /f I rt frrf i/ I/

6'ln 6'l<

Is >@y+
3|s

~l(6 2<

~45

jROCK

l p = 0875+/6,25't67G >6
= Z3. 875/+.

/48+ OF 5LO7 /IIE/.Q

n(aa0'
O III(ZS O.8I).-,

/8f /IV

Tg////L Spy/? pCEA 01 NOLO





FORM N 2494

WHITING REQN. 7 ~~ OATE

BY ~-~ PAGE + 7+~IOF
FIJM 9-8. 87

R~V.I ASZ. II-5-I|7
CA'4 tvH// //- f'-+7

TocAL. ~JE<O C< C +Lz
cHEPR cd'~$ 3

IIELD ~AWE si~E$ S

ZAJ Z GREC IOA1 .~w . 219

889'~.= 279,5 gyp ssE'< 9HZ. 3 gIP (~EF lC. 4.-98)

oar t~ =IAMB est ssc dp = /75 /I;sg

o8E i„«= 20,4 rsi



FOAM N g4ya

WHITING REQN. ~~0 OATE

8'f A~Z PAGE i 7—6 or 182.
IrlJ M 'F-rr-87

r~ Eso TIE Coeuecrioe.
zI) >E

I

I

)Jl

f I
I

g'
I

I

I I
I
r I

I
~ I I

j I
I I

I

s
I I

] I
I

) I
I

a I

I I

i

I -'
~ ~

I

I
I

I

I

I I
I I

I
) I

I
I

e I
lg

I

~I
II
II

V

ll

I'I

I
I

zhSS'jl

SZ

I
~ ~II

I
II
w I
V
ir
lr I

ls I
I I

Ia
w

+-W +-we I. w t-w-+ w+ ~
I+-r+ +g+ + ~ t +-w. + t-4'

~f- — -- J
I—+. + + + +

I

I

I

Irg ~ g %S~ g
ChirI cr ~ ~/ilr

+0
nII

~5
II;

4 +5 )L$ +

f

Ch I)

RXSPFP

O
Q

0
V)

PE w 9t ~~~ 8





PPORM N f494

WHITING REQN. + ~ OATH

BY '4SZ PAGE ~ T PP
RJ 8 'V-'I-8'7

ALc.oNHGcES

/" +ex. soars

Alms,. AS'-8325

Gy~pg =99 Ks/

= 83.tp csi D>L = O,SP 6+~=55 2 as'sc

r - Tpvrtmi

w

AELDS (FMLCT 7HRu.TPPROAT)

EosE HT'R'L: k57H-~hG ~yHw 3~ <~l ..

Ne/O Ni-ai: E7OXX EC.eC-~OaES G YQgN 5 7 K~ I

u. /S Q6 =2Z,9 KS/
oac

0.6 fZ 36
/.S

~
'

" < PI,Ru.
= 2~ < Est

ACq 0 6 9/ /5SG 57
/,/

GdfZ 3C

/,/
~ ~ Lg R~=Z78KE/





FORM P8,g494

WHITING REQN. - ~ OATE - C

8Y ASZ PAGE m 7P PP l8i.
9-'f-87

/AX. LOabltVSS /Oe aS& PER 78/3/Z 8/05.

/>,-7/ SKIP Fp
= 'Q. 8 KIP F<

-Zg KIP / = K4 Illk'lP

8„= /06.9/n/. KIP Nz =9537 /4 KIP

~C IuHL, lOAO/I'J&S FOR ~ PER TABLE 8/86,
reasy W-/O

TROLLS'f LdAD NODE'x
k/P

Fy
KIP

Fg
kIP

<x
/Q. KIP

My
W,KIP

Mg
/A', KIP

M-LHE

AuX-0

Aux-Q

AUX-g

Pl -LHE

M-LIE'

2s/ 43,Z.

No 25/ 3Z,7

uo /s//5 /3,O

/I/O f55' 3Z, 7

0 z55 43.2

0 /S,IS /33, 8

79'5 Z,3

43,6
2,5'/.

7 z,o

44.5 Z.5

8/9 ZS

53 0 g/

8,9

3,2

BZ

/25,6

/447

83,5

/2Z,5'/8,5

9$ ,5

/O5//

42/$

483/

254/

MAX. LOAD/n)Cjg FOR SSE'ZR 7ASLC 8/Og.

Fj< =/~~.8 KIP Fy = 8/5 Zip /Z =Z hf„= 98 W.//P

My = H'4 7 IN. KII Hz = /0 5// uv, g/p





FORM R Z404

i+CAS
WHITlNG REQN /- - -~ DATE

e- '- c

BY ~-'Z- PAGE 4- 7- Of: I8<
0-9-8Z

8o~TE'Q CoeNggriglv

$ .32

~lie-)3I
I. l3

200

3,I3

IZ5

f88

9'/c

~a,
lZ.I l22 l23

I 5'f I'g, le
ZOO I f g Ilo

f26

lb/
l27 IZS IZ9 f30 f3f.

lfO f4l l92 fl3 fhg

0
eq Q.

h"o

IOZ (

lo3 g

IZ.62

Q ll2

A~I /'325 aouS

IOS g

IO6g

I07 9 0 II6

tL >IV

0 loco Q ffe





/ORM 4 2494

WHITING REQN. — ~8 DATE

PAGE P ZO OF /8
h1 J //( 9-'I-87

3,68

ii8 " 5( 60
I I 7

(Oi IO9
(05 I (5

0. 68

II9

Fg,

60
/3/8

59
58
0

%c

/0 Tvp. Z. /8

Ilb, It%

5Q
~ IIS, t(6 122

lOB,ltO ~ Iil,I(2
55

I 25

l05,(06

(Of( IQ2

53

OQ

52
(07( (08

~ (a~, IOO IZO
5(

(02

2.37

(

/.75
/Brs'IO

(05 (07
i((,)is

PL A//

(OA,(08

t(2, it&

A-A

(20, (ZI

IZ2, (~3

~li6 iucE/ ulecos Excepr As //oretc/
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I I UU "'UP

5 10 15 20 25
V V V V V

1..... AEP .+ .150T, CRANE .+ 60T. LOAD
2. 79508 ASZ 1 . 0. 0. 1.
3. 1. 3. 2.
4 2 3 2
5. 3. 5. 0.
b. -i.a.a.... as..a .
8. 1. 0 36. 8
9.

~DD>.k-
1 i. 119.
12. 200.

U 3\

1 .2 .......... iB
2. i. Zb.
3.

8-9/-z7
CONSYS INPUT DATA

LISTINt'S/

PxgC 4-g~ o- t8~
30 35 40 45 50 55 60 65

V V Y V V V V V
+ GIRDER. TO.END TIE 4 BOLTS + OBE

0. 0. 0.'. i. 0.ev 9- I-87

14. -9. 9.
1 5. 101.~UUU—
17. 103.
18. 104..~.9 305.
20. 106.
21. 107.~>~QR
23. 109.
24. -1. i.
U=

Uy

26. -i.
27. 132.
28. 200
29. 9999.
30. 101. 1 .

31..=5.
32. 200. 71. 4
33. -l.~aUU .U

A A

1. 13

1. 13
i. 13

.1. 13..
l. 13
l. 13

i. 13
13.~ JPR
13.

5. 32

1 44.

42. 8

I UP

22. 5
-9. 88 -0. 75
-'R-88 -5 25
-9. 88 -9. 75
-9. 88 -14. 25
.-9 88;,KBM5.
-9. 88 -23. 25
-9. 88 -27. 75-~Q -32 25
-9. 88

4. 5
-12 13 .3

4. 5
-12. 13 3.0.. Q.

2. 3 106. 9 5537.

A A A A A A A A

'I I
~ U5U

I

'Al





CONSYS ANALYSIS PROGRAM»»» REQUISITION 79508 DAJE 08/21/87
OB A .Z....RELEASHLlEIOBIS~~..... E'I'.ASZ,~ACE~.. 8Z J3E. IS~.

9-9 -87

*EP» 150T CRANE» 60T LOAD» GIRDER TO END TIE + BOLTS» OBE

»»»»» SYSTEM

LOEBLRTEE.; ..

PROPERTIES»»»»»

.,MIHECTIONa ..LGCAT.ION..QR AXIS .....

CENTROIDSi X AXIS.........
Y AXIS... ~.....
Z .AXLS

SHEAR AREAS...............
POLAR MOMENTS OF INERTIA..

1. 37
1. 13
3 52 '7 35

34. 56 20. 42
1789. 23 5860. 36

3. 00
-5. 90

14. 14
9163. 40

TRANSLATED FORCES......... 71. 40 42. 80
- TRANSLATED MOMENTS........ 137. 95 530. 60

'NUMBER OF FORCE DEFINITION NODES... 1

2. 30
6357. 19

»»»»» SYSTEM ELEMENT STRESSES »»»»»

0. 0
0. FZ

0. 0
1.

DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUGHOUT SHEAR
AREA'RX

2. 1 DRY 2. 1 DRZ O. 2

'-D POINT ELEMENT 1 NODE 101 AREA 0. 785 DIAMETER i. 000
STRESS AT NODE 15. 9 ALLOMABLE 36. 8

RES% KXMHSLDKJ:"JZLNDQF 1Q1
0.5 13.3 0.0 -0. 9

FORCES AT NODE 101 FX 12. FY

-0, 3 13. 3
FORCES AT NODE 103 FX

2-D POINT ELEMENT 2 NODE 102 AREA
STRESS AT NODE 15. 5 ALLOMABLE

~t'RESS EXPAQSIOPI P~QDE,1.02 .,
0. 1 13.3 0. 0

FORCES AT NODE 102 FX 12. FY

2-D POINT ELEMENT 3 . NODE 103 AREA
STRESS AT NODE 15. 8 ALLOMABLEil~-a3.

B ~ 0. 0
12. FY

0. 0 -0.
9'.

FZ

0. 785 DIAMETER
36. 8

0. 0
0.

-0. 9
FZ

0. 785 DIAMETER
36. 8

i. 000

0. 0
i.

1. 000

0. 0
1.

2-D POINT ELEMENT 4 NODE 104 AREA 0. 785 DIAMETER
.'~i STRESS AT NODE 16. 2 ALLOWABLE 36. 8

S RESS I

l. 000

lk

SOl
I ~

g ~ I

~. 8 13. 3
FORCES AT NODE 104 FX

0. 0
13.

0. 0 -0. 9
FY 0. FZ i.

0. 0

2-D POINT ELEMENT 5 NODE 105 AREA
STRESS AT NODE 16. 6 ALLOL4ABLE

RESS~P~Q ION F~PDg QQ5-i. 2 13. 3 O. 0
FORCES AT NODE 105 FX 13. FY

0. 0 -O. 9
O. FZ

0, 785, DIAMETER 1. 000
36. 8

0. 0





CONSYS ANALYSIS PROGRAM ++ll REQUISITION 79508 DATE
VERSION 4. 2 R ELIASD lg/~Og

MJM '7-+-87
AEP + 150T CRANE + 60T LOAD + CIRDER TO END TIE + BOLTS + OBE

08 i21/87
QF'8 i..

SYSTEM ELEMENT STRESSES

2-D POINT ELEMENT 6 .IJJQDF ~h, .~Eh....0 ZR5 .....DlAMETER 1.
STRESS AT NODE 17. 0 ALLOWABLE'6.8
STRESS EXPANSION FOR NODE 106

~Q,3...,..... Q. 0...... 0. 0.....=0..9.
FORCES AT NODE 106 FX 13. FY 0. FZ

QQQ.

Q. 0
1 ~

0..0 ...
1.

2-D POINT ELEMENT 7 NODE igg AREA 0 'ZQ5 .. DlAMFTFR . 1, 000.
STRESS AT NODE 17. 4 ALLOWABLE 36. 8
STRESS EXPANSION FOR. NODE 107

0,.0 .. 0 0....,.W.9
FORCES AT NODE 107 FX 14. FY 0. FZ

2-D POINT ELEMENT 8 NODE 108 AREA ~9~..1?JA5gTRR . 1 .000
STRESS AT NODE 17. 8 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 108

-2. 4 13. 3 .. 0~..... 9, 0....... f .. W. 9.....0. 0...,FORCES AT NODE 108 FX 14. FY O. FZ 1.

2-D PGINT ELEMENT 9 NODE 109 . ARE'A, 0 .7+5 .QlbMQXER.
STRESS AT NODE 18. 2 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 109-2 8 13 g.~ t.~ -: ~

FORCES AT NODE 109 FX 14. FY 0. FZ

0 Q..
0. FZ

2-D POINT ELEMENT 10 NODE i.k{) AREA ~QQ DIMKTFR...
STRESS AT NODE 4. 9 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 110

. 0, 5. 0..9
FORCES AT NODE 110 FX 4. FY

. 1.. 000

1..000

0. 0

0.

9'-D

POINT ELEMENT . 11...,NODE„.111....„. AREA . 0 .795 .. DIAMETER
STRESS AT NODE 4. 5 ALLOWABLE 36. 8

'TRESSEXPANSION FOR NODE. 111
0. 1 -2. 3 0..0....,.. O..g .....

FORCES AT NODE 111 FX 3. FY 0. FZ

1. 000, .

0. Q.

STRESS AT NODE 4. 8 ALLOWABLE
STRESS EXPANSION FOR NODE 112

-O. 3 2 3 O. 04., FYFORCES AT NODE 112 FX

2-D POINT ELEMENT 12 NODE 112 AREA 0. 785 DIAMETER
36. 8

1. 00,0

O. 0 0. 9,.~ ......, ...Q.O
O. FZ 1,

2-D POINT ELEMENT 13 NODE 113 AREA 0. 785 DIAMETER 1. 000
STRESS AT NODE 5. 2 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 113

-O. 8 -2. 3 O. 0 O. 0 0. 9'. 0
FORCES AT NODE 113 FX 4. FY 0. FZ

O. 785 DIAMETER 1. 000
36. 8

2-D POINT ELEMENT 14 NOD/ 114 AREA.
STRESS AT NODE 5. 6 ALLOWABLE
STRESS EXPANSION FOR NODE 114-i. 2 -2. 3 O. 0 O. O. O. 9.. O..O
FORCES AT NODE 114 FX 4. FY O. FZ i.





CQNSYS ANALYSIS PROGRAM +~> REQUISITION 79508 DATE 08/21/87
VERSION 4. 2 RELEASED 12/03/82 BY: ASZ PACE <-8+ OF I e=

5JN
AEP w 150T CRANE + 60T LOAD o GIRDER TO END TIE

+++++ SYSTEM ELEMENT STRESSES

+ BOLTS. + OBE

2-D POINT ELEMENT 15 NODE 115 AREA
STRESS AT NODE b. 0 ALLOWABLE
STRESS EXPANSION FOR NODE 115-i. 6 20 3 0. 0
FORCES AT NODE 115 FX 5. FY

0. 785
36.

0,,0

DIAMETER 1

8

0. 9
0. FZ

000

0. 0

2-D POINT ELEMENT 16 NODE 116 AREA
STRESS AT NODE 6. 4 ALLOWABLE
STRESS EXPANSIQN FOR NODE 1 16

-2. 0 -2. 3 0. 0
FORCES AT NODE 116 FX 5. FY

0, 785 DIAMETER i. 000
36. 8

0. 0 0. 9
O. FZ

0. 0

2-D POINT ELEMENT 17 NODE 117 AREA 0. 785 DIAMETER i. 000
STRESS *T NODE b. 8 ALLOWABLE
STRESS EXPANSION FOR NODE 117

-2. 4 -2. 3 0. 0
FORCES AT NODE 117 FX 5. FY

36. 8

0. 0
0. FZ

0. 9 0. 0
i.

N

2-D POINT ELEMENT 18 NODE 118 AREA 0. 785 DIAMETER i. 000
STRESS AT NODE
STRESS EXPANSION

-2. 8
FORCES AT NODE 11

2-D POINT ELEMENT
STRESS AT NODE
STRESS EXPANSION

0. 8
FORCES AT NODE 11

7. 2 ALLOWABLE
FOR NODE 118
-2. 3 0. 0 0. 0 0. 9

h ~

8 FX b. FY 0. F2

36. 8

19 NODE 119 AREA 0. 785 DIAMETER 1

18. 1 ALLOMABLE 36. 8
FOR NODE 119
14.9 0.0 -1.2 0. 0

FX 14. FY . 3. F2

000

0

O. 0

0. 0

2-D POINT ELEMENT 20 NODE 120 AREA
STRESS AT NODE 15. 0 ALLOMABLE
STRESS EXPANSION FOR NODE 120

0. 8 11. 8 O. 0
FORCES AT NODE 120 FX 12. FY

2-D POINT ELEMENT 21 NODE 121 AREA
STRESS AT NODE 12. 0 ALLOWABLE
STRESS EXPANSION FOR NODE 121

0..8 8. 7 0. 0
FORCES AT NODE 121 FX 9. FY

-i. 2 O. 0
3. FZ 0.

0. 785 DIAMETER 1. 000
36. 8

-1. 2 0. 0
3. FZ 0.

0. 785 DIAMETER 1. 000
36. 8

0. 0

o.a

2-D POINT ELEMENT 22 NODE 122 AREA
STRESS AT NODE 9. 0 ALLOMABLE
STRESS EXPANSION FOR NODE 122

0. 8 5. 5 0. 0
FORCES AT NODE 122 FX 7. FY

0. 785 DIAMETER
36. 8

-1.2 0. 0
3. FZ

i. 000

a. o
0..

2-D POINT ELEMENT -23 NOD'E i23 AREA 0. 785 DIAMETER i. 000
STRESS AT NODE h. 2 ALLOWABLE
STRESS EXPANSION FOR NODE 123

0. 8 2. 4 0. 0
FORCES AT NODE 123 FX 4. FY

36. 8

-1.2 0.0
3. FZ

0. 0
0.





o++ CONSYS ANALYSIS PROGRAM +++ REQUISITION 79508 DATE 08/21/87
: .*,, rt=t.: t-rr

ma+ .-~-8"
AEP + 150T CRANE + 60T LOAD + GIRDER TO END TIE a BOLTS + OBE

SYSTEM ELEMENT STRESSES 4)++++

P-Q LQ,INI .ELEMENT. 24 ..NOD~24 .. AREA
STRESS AT NODE 4. 9 ALLOWABLE
STRESS EXPANSION FQR NODE 124~..8.. =.0 7....,... 0 .Q.
FORCES AT NODE 124 FX 3. FY

~P PO.BLLKLE5KNI. 25 NODE 125. AREA .

STRESS AT NODE 7. 5 ALLOMABLE
STRESS EXPANSION FOR, NODE 125

-3 8 0 0
FORCES AT NODE 125 FX 5. FY

0 785. DIAMETER i.. 000
36. 8

-1. 2
3.

...0. 0
FZ O.

;.i. 2
3.

. 0. 0
FZ O.

0 785......D IANETER i. 000.
36. 8

0. 0

0. 0

r

~ 4

~ r
I

-QI

-D~IB~LENEET .2A ~ODE ISA .... AREA . 0 TBS ....DIANETElL
STRESS AT NODE 10. 4 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 126

FORCES AT NODE 126 FX 8. FY 3. FZ

~-~UG5I ELBKNI. ~~ NODE i27 ... AREA . 0 2'85 ....DIANETEB.... i.
STRESS AT NODE 13. 4 ALLOMABLE 36. 8
STRESS EXPANSION FOR NODE 127

0 I .......O..Q. -1 2
FORCES AT NODE 127 FX 10. FY 3.

t.ttttlttlt rr .tl . *
STRESS AT NODE lb. 4 ALLOWABLE 36. 8

000..

9. Q.
O.

000.

...QQ....
0.

000....
STRESS EXPANSION FOR NODE 128

0..8 ... =IQ,.Z ........ Q..O .........,
FORCES AT NODE 128 FX i3. FY

—.1.2 ......:....0 .0,...
3. FZ O.

0. 0....

3. FZ

.000.

O.

2-D POINT ELEVEN'.f,29 ..NODE 129„'AREA., 0 785 .. DIAMETER... 1. 000
STRESS AT NODE 19. 5 ALLOWABLE 36. 8

~ -'TRESS EXPANSION FOR NODE 129
..0.0........ -I.2......,.0 0-

FORCES AT NODE'29 FX 15. FY 3. FZ O.

PQ~lI G F1%PLY .2Q 2NQE. 130... AREA...O 785.. DIN1EIER .. 1..00Q
STRESS AT NODE 22. 6 ALLOMABLE 36. 8

i4") STRESS EXPANSION FOR NODE 130
l4 ~ . 0.0. ~P ~0

FORCES AT NODE 130 FX 18. FY 0.

-ILrltttIttttr~ t. =rlt
40( STRESS AT NODE 25. 6 ALLOWABLE 36. 8

STRESS EXPANSION FOR NODE 131
.0. 0 .. =.1

FORCES AT NODE 131 FX 20. FY

0. Q

0 0

r ~ 2-D POINT ELEMENT 32 NOD/ iT32 ...ARQA, 0~85 1Q~E~g 1...000 „,......
STRESS AT NODE 18. 1 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 1321.4~ „0. 0.... ME,.0~.......0. 0
FORCES AT NODE 132 FX ~ 14. FY 3. FZ 0.



»»» CONSYS ANALYSIS PROGRAM»»» REQUISITION 79508 DATE 08/21187
VERSION 4 3 REELS* ED IE/0 ~ JB 887 ESSE 4 -2 DP >8"

P-V-97
AEP» 150T CRANE» 60T LOAD» GIRDER TO END TIE» BOLTS» OBE

SYSTEM ELEMENT STRESSES

Q..O

2-D POINT ELEt'!LENT~~ MP~133 98EA... 0. 785...RIhtlE1ER . 4..000.......
STRESS AT NODE 15. 0 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 133

1.~8 ....0 Q, ..., 1.2....„0. 0
FORCES AT NODE 133 FX 12. FY 3. FZ 0.

E-D POINT ELENENT 34 NOD~El ~E/L,O, 785 ...DIAMETER „„1. OQQ
STRESS AT NODE 12. 0 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 134

0. 8, 8,7 0...0..
FORCES AT NODE 134 FX 9. FY 3. FZ

0., 0,....

2-D POINT ELEMENT 35 NODE 135 AREA 0,.785 ~.~QFTER... f 000
STRESS AT NODE 9. 0 ALLOWABLE 36. 8
STRESS EXPANSION FQR NODE 135

9, 9 ....l.~.... 0, 0 ......Q. Q.....'FORCES AT NODE 135 FX 7. FY 3. FZ 0.

N~DE 104 ABACA....O .Z85 JKAHFTF.R.. 1 OOQ
STRESS AT NODE 6. 2 ALLOWABLE 36. 8
STRESS EXPANSION FQR NODE 136

Q Q .... 1,.R......,... 0.0..., O.Q
FORCES AT NODE 136 FX 4. FY 3. FZ 0.

2-D POINT ELEMENT 37 NODE 1~ QBEA 0. 795 tUA5FT5R.. 1 OOQ.
STRESS AT NODE 4. 9 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 137

-017 0,0 ....,. 1,2....,...0..0....., . 0.0 ..FORCES AT NODE 137 FX 3. FY 3. FZ 0.

2-D POINT ELEMENT 38 NODE 138 AREA, 0..785 . D/AMETER .it 000
STRESS AT NODE 7. 5 ALLOWABLE 36. 8
STRESS EXPANSION FOR NODE 138

0. 8 -3. 8 0.,0,...,,1. 2 ........, .,O. 0.
FORCES AT NODE 138 FX 5. FY 3. FZ ~ O.

2-D POINT ELEMENT 39 NODE 139 AREA
STRESS AT NODE 10. 4 ALLOWABLE
STRESS EXPANSION FOR NODE 139

0. 8 -7. 0 0. 0
FORCES AT NODE 139 FX 8. FY

O. 785 DIAMETER 1, 000
36. 8

1. 2 0. 0. 0. 0
3. FZ 0.

2-D PO INT ELEMENT 40 NODE 1 40 AREA 0. 785 DIAMETER 1 . 000
STRESS AT NODE 13, 4 ALLOWABLE
STRESS EXPANSION FOR NODE 140

0. 8 -10. 1 0.0 .

FORCES AT NODE 140 FX 10. FY

36. 8

1 2.. 0.0 ..0 0t . 4

3, FZ 0.

2-D POINT ELEMENT '41 NOD/ 141 „ARFA
STRESS AT NODE 16. 4 ALLOWABLE
STRESS EXPANSION FOR NODE 141

0. 8 -13,2, 0. 0
FORCES AT NODE 141 FX 13. FY

.1,2 ........0.0,
3. FZ O.

0. 785 DIAMETER it 000
36. 8'

0. 0



+++ CONSYS ANALYSIS PRO| RAM 4m+ REQUISITION 79508 DATE 08/21/87
VERSION 4. 2 RELEASED 12/03/82 BY: AS2 PACE <-P.7 OF t82„

MJN
AEP 4 150T CRANE 4 bOT LOAD + GIRDER TO END TIE + BOLTS + OBE

SYSTEM ELEMENT STRESSES

2-D POINT ELEMENT 42 NODE 142 AREA 0. 785 DIAMETER, 1. 000
STRESS AT NODE 19. 5 ALLOWABLE 3b. 8
STRESS EXPANSION FOR NODE 142

0. 8 -ib. 3 0. 0 1. 2 O. 0
FORCES AT NODE 142 FX 15. FY 3. FZ 0.

0. 0.

2-D POINT ELEMENT 43 NODE 143 AREA
STRESS AT NODE 22. b ALLOWABLE
STRESS EXPANSION FQR NODE 143

0. 8 -19. 4 0. 0
FORCES AT NODE 143 FX 18. FY

1,2 0. 0
F2 0.

0. 785 DIAMETER 1. 000
3b. 8

0. 0

20. FYFORCES AT NODE 144 FX

2-D POINT ELEMENT 44 NODE 144 AREA
STRESS AT NODE 25. b ALLOWABLE
STRESS EXPANSION FOR NODE 144

0. 8 -22. b 0. 0

0. 785 DIAMETER 1. 000
3b, 8

i. 2 '. 0 0. 0
3. FZ 0.

FORCE DEFINITION NODE ABSOLUTE El EMENT 45 NODE 200
FX '1. 40 ) FY 42. 80 s FZ 2. 30
MX b 40 > MY 10b. 90 > MZ 5537. 00

MAXIMUM ABSOLUTE STRESS ON ELEMENT 31 25. b KSl

JOB COMPLETED

4





7

~ e

9

10

CONSYS INPUT DAT* LISTING 44+4+
S,Z ppr~w ~ 2 ~ l9

5 10 }5 20 25 30 35 40 45 50 55 60 65
V V V V V V V V V V V V V

1. E «M>QZJ OAD « .GJBDEILZO~D~E «POLIS «SSF
2. 79508 ASZ } . 0. 0. 1. 0. 0. 0. 0. }. 0.
3. }. 3. 2. MJN 1- ~ "B7
4
S. 3. 5. 0.
6. -i.
7.
8. }. 0

-}.
10. }01

)13

«114
I

17

Ie

20

21

22

11. 1}9.
12. 200.
}3.
}4.
15. }0},
16. 102.
17. 103.
18. 104.
19. 105.
20. 106.
21. 107.
22. 108.

1'. 13
} }3
1. 13
1. 13

}. }3
}. }3
1 13

2. i.
3.

'2.5
-9. 88

88
-9. 88,
-9. 88

-9. 88
-9. 88
-9 88

26.

-0. 75

-9. 75
-14. 25

-23 25
-27. 75

25

25

27

l3
24.

'5.

109;
i. 13.

1. 13 -9. 88
4. 5

-36. 75

24

29

bo
[31

134

1'35

26. -1. 1. 1 3.
27. }32.
28. 200.
29. 9999.
30. 101. 1. 1 44.
31. -1.
32. 200. }33. 8
33. -1.
34. FINISH

5. 32
0.

81. 5

4. 5
-12. 13 3.

9. 8 }44. 7 10511.

, 38
A A A A A A A. A A A A A A

140
I
141
I
l42

44

45

40

47

40

49

-i50

4I
|52
l53

I54

(55

Iee

I«7





[
2

la
1

Qi
8

7

CONSYS ANALYSIS PROGRAM ~+ + REQUI SIT ION 79508 DATE 08/21/87
VERSION 4. 2 R~E~~~~ E—

'aKy u-g,
AEP + 150T CRANE 4 60T LOAD + GIRDER TO END TIE + BOLTS + SSE

+4 +4}4 SYSTEM PROPERTIES 4 +44 4

LOAD STEP..

9

10

11

112

)13

x}la
~ IP

$ 17

.18

CENTROIDS> X AXIS... ~ .. ~ ..
Y AXIS....... ~ .

Z AXIS....
SHEAR AREAS.
POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

1. 13

34. 56
1789. 23

133. 80
257. 73

1. 37

20. 42
5860. 36

81. 50
936. 65

3. 00
-5. 90

14. 14
9163. 40

2. 50
12052. 62

'P 20

21

}2"
I

Q l23

I24

28
%7

30

NUMBER OF FORCE DEFINITION NODES... 1

SYSTEM ELEMENT STRESSES

DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUGHOUT SHEAR AREA
DRX '. 9 DRY 4. 0 DRZ,;."'. 0. 2

I

2-D POINT ELEMENT 1 NODE 101 AREA 0. 785 DIAMETER 1. 000
STRESS AT NODE 30. 0 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 101

31

, 32

33

0. 8 25. 3
FORCES AT NODE 101 FX

0. 0 '„~ . 0. 0
24. FY

-1. 6
0. FZ

0. 0

134'35

l38

-D POINT ELEMENT 2 NODE 102 AREA 0. 785 DIAMETER 1. 000
STRESS AT NODE 29. 3 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 102

37

38

39

0. 1. 25. 3
FORCES AT NODE 10 FX

0. 0'»'.>"."V '-
23.'"I„'Y'.0

0. FZ
0. 0

140

141

42(.1

2-D POINT ELEMENT 3 NODE 103 AREA 0. 785 DIAMETER l. 000
STRESS AT NODE 29. 8 ALLOWABLE 50. 2
STRESS EXPANSI QN FOR N D 103

43

44

}45

-0. 6 25. 3
FORCES AT NODE 103 FX

,0. 0 0. 0 -1. 6
23. 'Y 0. FZ 1.

0. 0

}48

r47

48

2-D POINT ELEMENT 4 NODE 104 AREA 0. 785 DIAMETER i. 000
STRESS AT NODE 30. 5 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 104

49
I

50)
I5 11

-1. 3 25. 3
FORCES *T NODE 104 FX

0. 0 0. 0
24. FY 0. FZ i.

0. 0

152:

153'S4

2-D POINT ELEMENT 5 NODE 105 AREA 0. 785 DIAMETER 1. 000
STRESS AT NODE 31. 3 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 105

ISS

'S.!
}wag

-2. 1 25. 3
FORCES AT NODE 105 FX

0. 0
25. FY

0,0
0. FZ

-1. 6 0. 0



CQNSYS ANALYSIS PROGRAM +%4 REQUISITION 79508 DATE 08/21/87
VERSION 4. 2 RELEASED 12/03/82 BY: ASZ PAGE@--~ OF 182

AEP + 150T CRANE + 60T LOAD 4 GIRDER TO END TIE + BOLTS + SSE

5

8

8

9

SYSTEM ELEMENT STRESSES

2-D POINT ELEMENT 6 NODE 106 AREA 0. 785 DIAMETER i. 000
STRESS AT NODE 32. 0 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 106

-2. 8 25. 3 0. 0 0. 0 -1. 6 0 0
I10 FORCES AT NODE 106 FX 25. FY 0. FZ
111
I
)12 2-D POINT ELEMENT 7 NODE 107 AREA 0. 785 DIAMETER 1. OOO
113
I
114

~ ~

I ~

STRESS AT NODE 32. 7 ALLOWABLE
STRESS EXPANSION FOR NODE 107

30 5 25. 3 0. 0

50. 2

0. 0 0. 0
FORCES AT NODE 107 FX 26. FY 0. FZ 1.

17

2-D POINT ELEMENT 8 NODE 108 AREA 0. 785 DIAMETER 1. 000

i21

STRESS AT NODE 33. 4 ALLOWABLE
STRESS EXPANSION FOR NODE 108

-4. 2 25. 3 0. 0

50. 2

0. 0 -1. 6 0. 0
f22
1

, 123~ I ~

I24

FORCES AT NODE 108 FX 26. FY 0. FZ

'2-D POINT ELEMENT 9 NODE 109 AREA 0. 785 DIAMETER 1. 000
125»

28

27

STRESS AT NODE 34. 1 ALLOWABLE
STRESS EXPANSION FQR NODE 109

-4. 9 25. 3 O. 0

50. 2

0. 0 0. 0
28

29

30

FORCES AT NODE 109 FX - 27. FY 0. FZ

.2-D POINT ELEMENT 10 NODE 110 AREA 0. 785 DIAMETER 1- 000
STRESS AT NODE 9. 2 ALLOWABLE
STRESS EXPANSION FOR NODE 110

0. 8 -4. 3 O. 0

50. 2

0. 0 0. 0
!34[ FORCES AT NODE 110 FX 7. FY 0. FZ i.
!sdl 2-D POINT ELEMENT 11 NODE 111 AREA 0. 785 DIAMETER 1. 000
137

l38
I

STRESS AT NODE 8. 5 'LLOWABLE
STRESS EXPANSION FQR NODE 111

0. 1 -4. 3 0. 0

50. 2

0. 0 1. 6 0. 0
»40
I
141
I
»42

FORCES AT NODE 111 FX ~ 7. FY 0. FZ i.
2-D POINT ELEMENT 12 NODE 1 12 AREA 0. 785 DIAMETER - 1. 000

143
I
»44

STRESS AT NODE 9. 0 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 112

-0. 6 -4. 3 0. 0 0. 0 1. 6 0. 0

48

FORCES AT NODE 112 FX 7. FY

2-D POINT ELEMENT 13 NODE 113 AREA

0. FZ

0. 785 DIAMETER l. 000
i 9I

1 50.
jl5 I»

STRESS AT NODE 9. 7 ALLOWABLE
STRESS EXPANSION FOR NODE 113

-1. 3 -4. 3 O. 0

50. 2

O. 0 1. 6 0. 0
I

153i
:54'.

»5». 1

I
'»50.

FORCES AT NODE 113 FX 7. FY 0. FZ

2-D POINT ELEMENT 14 NODE 114 AREA 0. 785 DIAMETER i. 000
STRESS AT NODE 10. 4 ALLOWABLE ~ 50. 2
STRESS EXPANSION FOR NODE 114

-2. 1 3 0. 0 0. 0
FORCES AT NODE 114 FX 8. FY 0. FZ

0. 0



I



14
i

e

+++ CONSYS ANALYSIS PROGRAM 4+4 REOUISITION 79'508 DATE 08/21/87
ELEASEDD&23/8~ 't-'t-S7

AEP + 150T CRANE 4 bOT LOAD + GIRDER TO END TIE + BOLTS + SBE

+++++ SYSTEN ELEHENT STRESSES 4++++

STRESS AT NODE ii. 1 ALLOWABLE
STRESS EXPANSION FOR NODE 115

50. 2

10 FORCES AT NODE 11 5 FX 9. FY 0. FZ

~ C

STRESS AT'ODE 1 2. 8 ALLOWABLE.
STRESS EXPANSION FOR NODE 116

50. 2

.0 .O
11 5

3 17

18

FORCES AT NODE iib FX 9. FY 0. FZ

20
STRESS AT NODE 12. 5 ALLOWABLE
STRESS EXPANSION FOR NODE 117

50. 2

FORCES AT NODE 117 FX 10. FY 0. FZ

28

27

STRESS AT NODE 23.,2 ALLOWABLE
STRESS EXPANSION FOR NODE 118

50. 2

FORCES AT NODE 228 FX 10. FY 0. FZ

33

STRESS AT NODE 34. 1 ALLOWABLE
STRESS .EXPANSION FOR NODE 119

SO. 2

FORCES AT NODE 119 FX

PO

2b. FY 5. FZ 0.

37

38

30

STRESS AT NODE '8. 3 ALLOWABLE
STRESS 'EXPANSION FOR NODE 120

50. 2

40

41
FORCES AT NODE 120 FX

2-D POINT 8 N

22 FY 5. FZ 0.

STRESS AT NODE 22. b ALLOWABLE
STRESS EXPANSION FOR NODE 121

50. 2

47
FORCES AT NODE 121 FX 17. FY 5. FZ 0.

48

50

-D POINT '1 1

STRESS AT NODE 27. 0 ALLOWABLE
STRESS EXPANSION FOR NODE 122

50. 2

FORCES AT NODE 122 FX 12. FY S. FZ 0.

155
I
155

L7

POI
.STRESS
STRESS

FORCES
0

0~23~156 ~E:i ~JAHEJE~OOQ
AT NODE ii. 7 ALLOWABLE 50. 2
EXPANSION FOR NODE 223

b
AT NODE 123 FX 8. FY 5. FZ 0.



J



CONSYS ANALYSIS PROGRAM +4+ REQUISITION 79508 DATE 08/21/87
VERSION 4. 2 RELEASED 12~/

HJ M 0-9-9.
AEP + 150T CRANE 4 60T LOAD + GIRDER TO END TIE + BOLTS + SSE

ie
7

I
e

9

10

11

12

4+444. SYSTEM ELEMENT STRESSES 44444.

2-D POINT El EMENT I

STRESS AT NODE 9. 1 ALLOWABLE
STRESS EXPANSION FQR NODE 124

FORCES AT NODE 124 FX

50, 2

0.

15

17

Ie

STRESS AT NODE 14. 0 ALLOWABLE
STRESS EXPANSION FOR NODE 125

l. 4 -7 3

50. 2~il~
5.FORCES AT NODE 125 FX '0. FY

2-D POINT ELEMENT '6 NODE 126 AREA

00 00
FZ 0.

19

20

21

STRESS AT NODE 19. 5 ALLOWABLE
STRESS EXPANSION FOR NODE 126

l. 4 -13.

50. 2

23

24

27

FORCES AT NODE 126 FX 15. FY 5. FZ

2-D POINT ELEMENT 27 NODE 127 AREA 0 785 D A ET
STRESS AT NODE 25. 2 ALLOWABLE. ~ 50. 2
STRESS EXPANSION FQR NODE 127

l. 4 -19.

0.

0

25

32

33

FORCES AT NODE 127 FX 19. FY

2-D POINT ELEMENT 28 NODE 128 AREA
-STRESS AT NODE 31. 0 ALLOWABLE
STRESS EXPANSION FOR NODE 128

1,4 -25

5. FZ

50. 2

0.

34

35

FORCES AT NODE 128 FX 24. FY

2-D POINT ELEMENT 29 NODE 129 AREA 0 78

5. FZ 0.

37

39

STRESS AT NODE. "; 36. 8 ALLOWABLE. 50. 2
STRESS EXPANSION FOR NODE 129

l. 4 -30. 9 0.0 '2 3
40 FORCES AT NODE 129 FX 28. FY

2-D POINT ELEMENT 30 NODE 130 AREA

5..FZ 0.

0. 785 DIAMETER 1. 000
43

43

STRESS AT NODE '2. 6 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 130

1. 4 -36. 9' 0. 0 -2. 3 0. 0 0. 0
45

47
FORCES AT NODE 130 FX 33. FY 5. FZ 0.

2-D POINT ELEMENT 31 NODE 131 AREA 0. 785 DIAMETER 1. 000
49

50
I
151

STRESS AT NODE 48. 5 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 131

1.4 -42. 8 0. 0 -2. 3 0. 0 0. 0
I'
1

IS3
I
IS4

FORCES AT NODE 131 FX 38. FY 5. FZ 0.

2-D POINT ELEMENT 32 NODE 132 AREA 0. 785 DIAMETER l. 000
ISS
I
1S5
i

't7, 0,0
26. FY 5. FZ

STRESS AT„NODE 34. 1 ALLOWABLE 50. 2
STRESS EXPANSION FOR NODE 132

l. 4 28. 2 2 3
FORCES AT NODE 132 FX

0 0 0 0
0.
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CONSYS ANALYSIS PROPRAM +++ REQUISITION 79508 DAJE 08/21/87JiELEAEED~~~~~EZ~AG~ QF—~
g )M 9-'f-87

AEP + 150T CRANE 4 bOT LOAD 4 GIRDER TO END TIE + BOLTS 4 SSE

+44++ SYSTEM ELEMENT STRESSES

STRESS AT NODE 3b. 8 ALLQMABLE
STRESS EXPANSION FOR NODE 142

50. 2

10 FORCES AT NODE 142 FX 28. FY 5. FZ

12

13[

1CS

15

PO
STRESS AT NODE 42. b ALLOMABLE
STRESS EXPANSION FOR NODE 143

50. 2

17

15

FORCES AT NODE 143 FX 33. FY 0.

19

20

21

22

24

STRESS AT NODE 48. 5 ALLOMABLE
STRESS EXPANSION FOR NODE,144

FORCES AT NODE 144 FX 38. FY

50. 2

5. FZ 0.

27

28

FX
MX'-

133. 80 s FY' ''" 81. 50 r',. FZ'. 80 i MY,:: . 144; 70 .'s~". MZ
2. 50

10511. 00.

30 IMU A

33

l35
ry

135

++a+4 JOB COMPLETED

. 35

39

41

42

44

47

Ca

49

50
I5 ~

153
1

/54,

)55

I
QP





b.
7.

4 7~-OZ c-~ =(,
+++++ CONSYS INPUT DATA LISTINC

SZ o= fez.
5 10 15 20 25 30 35 40 45 50 55 60 65
V V V V V V V V V V V V V

AEP + 150T CRANE 4 60T LOAD + GIRDER TO END'TIE 4 MELDS + OBE
79508 ASZ l. 0. 0. i. l. MJH

1.
2 3
3. 5.

0. 3125 20. 4

I2

'I8

8.
9.

10.
1
12.
13.
l4.
15.
1 b.

l. 375 20. 4-i.
f01. 102.
117. 118.
104. 120.
108. 121.
1 1 b. 122.
1 12. 1 23.

51.

f. i.
1.
1,
i.

1.
1.
2.

0. 56

10.
ilQ

i
>
I20

I2I
I22

24

17.
i8.
19.
20.
21
22

200.
-1

101.
102.
1 03.
104.

20 37
-1. 75
-1. 75

M. 88
-9. 88
-9. 88
-9. 88

1. 25
-37. 625
-37. 625
-43. 125

~ 20

27

I28
I

~ .l2Q
I
I30

}31

34

IS 3
I
/34

23
24.
25.
2
27.
28.
2 ~

30.
31.
32.
33.
34.

105.
106.
107.
108.
109.
110.

11.
112.
1 13.
1 14.
1 15.
1 16.

2e 37
20 37

-1. 75
-1. 75

24 37
-2. 37-l. 75
-1. 75

20 37
-2 37
-f. 75
-1. 75

-9. 38 1. 25
-9. 38 -37. 625

P. 38 -37. 625
-9. 38 -43. 125
f'2. 62 i. 25
12. 62 -37. 625
12. 62 -37. 625
f2. 62 -43. 125
13. 12 i. 25
13. 12 '.37. 625
1 3. 12 -37. 625
f3. 12 -43. 125

13Q

l40

141
I
i42

3 ~

36.
37.
38.
39.
40.

1 17.
118.
1 19.
120.
121.
122.

-3. 68
-3. 68
-0..68

I. 875
f. 875
!. 875

-14. 1 3
43. 87
43. 87
-9. 88
-9. 38
13. 12

3e ~

3.
3.

-43. 125
-43. 125
-43. 125

l43

i44

I4S.

I45

i47

l4QI

'50
;S,I

42.
43.
44.
45,
46.
4
48.
49.

123.
-1. 1. 1 O.

51.
200.
9999.

51 ~ 1. 60.
101. 1. 123.-f
200. 71. 4

l. 875

-2. 18
0.

12. 62 -43. 125
b. 0

-12. f3 3.
0.

2. 3 106. 9 5537.
s ~

,IS 3,

lS'l

"~0.

-1
FINISH

A A A A A A A . A A A A A A
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4 ~
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CONSYS ANALYSIS PROGRAM ++4 REQUISITION 79508 DATE 08/25/87
VERSION 4. 2 RELEASED 12/0 ~E+ ~E—

''~-B7

AEP + 150T CRANE + 60T LOAD + GIRDER TO END TIE + WELDS 4 QBE

++44+ SYSTEM PROPERTIES

LOAD STEP...

10

ll
I12

113
I

I«

CENTROIDSi X AXIS.........
Y AXIS.........
Z AXIS.........

SHEAR AREAS...............
POLAR MOMENTS OF INERTIA..

-2. 47
-2. 41
70. 75

30736. 40

7 20
70. 75

19084. 18

-12. 36
-12. 36

55. 91
17262. 38

TRANSLATED FORCES..... ~... 71 ~ 40
TRANSLATED MOMENTS........ 547. 20

IS

loi NUMBER OF FORCE DEFINITION NODES.
?0

21

42. 80
994. 98

2. 30
6154. 11

)22
~ I23>I

124

)25

20

27

28

20

30

+++++ SYSTEM ELEMENT STRESSES ++44+

DIRECT STRESSES ARE EQUALLY DISTRIBUTED. THROUGHOUT SHEAR AREA
DRX 10 DRY 06 DRZ - '0

3-D LINE ELEMENT 1 SIZE 0. 313 LENQTH 38. 875 ~ AREA 8. 590
STRESS AT NODES 1 Ol i 102 7..94 8. 5 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 101

131
I
132
I
l33

0. 7 6. 1 -0. 2
STRESS EXPANSION FQR NODE 102

-1. 3 6. 1 O. 4

0. 0

0. 0

-0.
3'0

-0. 0

134
j

133 I
1

3a)

3-D LINE ELEMENT 2 SIZE 0. 313 LENGTH 5. 500 AREA 1. 215
STRESS AT NODES 1031104 B. 51 8. 8 ALLOWABLE 20.

30

30

STRESS EXPANSION FQR NODE 103
'1.3'. 1 ~ 0.4

STRESS EXPANSION FQR NODE 104
0. 2 ~ -0. 3 -0. 0

140 -1. 6 6. 1 0. 5 0. 2 -0. 3 -0. 0
'14 I

! 2! 3-D LINE ELEMENT 3 SIZE 0. 313 LENGTH 38. 875 AREA 8. 590
l43' STRESS AT NODES 1 054 106 7o 74

STRESS EXPANSION FOR NODE 105
0. 7 5. 9 -0. 2 O. 0 -0.

8. 3 ALLOWABLE 20. 4

0
46

47
STRESS EXPANSION FOR NODE 106

-1. 3 5. 9 0. 4 0. 0 -0. 3 -0. 0

40

\0 I

3-D LINE ELEMENT 4 SIZE 0. 313 LENt4lTH'. 500 AREA 1. 215
STRESS AT NODES 1071 108 8. 34 8. 6 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 107

,le3

104

-1. 3 5. 9 0. 4
STRESS EXPANSION FOR NODE 108-i. 6 5. 9 O. 5

0. 2 -0. 3

-O. 3

-0. 0

-0. 0

'GG(
Qp

g





CONSYS ANALYSIS PROGRAM +44
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 08/25/87
BY: ASZ PAGE+- 7 OF l8"-

3

4

I
1e

g JM -'I-9";
AEP 4 150T CRANE + 60T LOAD + GIRDER TO END TIE + WELDS 4 OBE

SYSTEM ELEMENT STRESSES

3-D LINE ELEMENT 5 SIZE 0. 313 LENQTH 38. 875 AREA 8. 590
17
I

%." c
"Io

STRESS AT NODES 109>110 3. 8>
STRESS EXPANSION FOR NODE 109

0. 7 -i. 9 -0. 2 0. 0 0. 1

4. 4 ALLOWABLE 20..4

-0. 0
110

3" 11

STRESS EXPANSION FOR NODE 110
-1. 3 -i. 9 0. 4 0. 0 0. 1 -0. 0

3-D INE ELEMENT 6 SIZE 0. 313 LENQTH 5. 500 AREA .i. 215
~,'14 STRESS AT NODES 111> 112 4. 5. 4. 8 ALLOWABLE 20. 4

STRESS EXPANSION FOR NODE 111

I

I IIe

-1 3'1. 9'. 4
STRESS EXPANBION FOR NODE 112

-1. 6 -1. 9 0. 5 0. 2

0. 1 -0. 0

0. 1 -0. 0
ale

~>20
21

3-D LINE ELEMENT 7 SIZE 0. 313 LENQTH 38. 875 AREA 8. 590
STRESS AT NODEB 113> 114 3. 9> 4. 6 ALLOWABLE 20. 4

I
'I 124

STRESS EXPANSION FOR NODE 113
0. 7 -2 -0. 2

STRESS EXPANSION FOR NODE 114
0,0 0. 1 -0. 0

125

+l2e
'I27

-1. 3 -2. 1 0. 4 0. 0 0. 1 -0. 0

3-D I INK ELEMENT 8 'IZE 0. 313 LENQTH 5. 500 AREA 1. 215
25

+29
30

STRESS AT NODES 115> 116 ~ 4. 6>
STRESS EXPANSION FOR NODE 115

-1. 3 -2. 1 0. 4

4. 9'LLOWABLE

0. 2 0. 1

20. 4

-0. 0
}31

'+I32
!33

l34
<'35

.36)

STRESS EXPANSION FOR NODE 116
-1.6 - -2. 1 0. 5 0,2 0. 1 -0. 0

3-D LINE ELEMENT 9 SIZE 0. 313 LENQTH 58. 000 AREA 12. 816
STRESS AT NODES 1 17> 118 9. 5> 15. 0 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 117

37

~35
7. -0. 3

STRESS EXPANSION FOR NODE 118
0. 8 -13. 1 -0. 3

-0. 5

-0. 5

-0. 3

0. 7

0. 1

0. 1
140

Ai41
<42

3-D LINE ELEMENT 10 SIZE 0. 313 LENQTH 3. 000 AREA 0. 663
STRESS AT NODES 118> 119'5. 0> 15. 0 ALLOWABLE 20. 4

I43

~,44
I451

S ANSIO FOR NODE 118
0.8 . -13.1 -0. 3

STRESS EXPANSION FOR NODE 119
-0. 5 0. 7 0. 1

146 0. 8 -13. 1 ~ -0. 3 0. 6 0. 7 -0. 1
„dli47

'45 3-D LINE ELEMENT 1 1 SIZE 0. 313 LENQTH 3. 625 AREA 0. 801
m

'le 5O

15 I(

ST S NODES 1 04> 120 8. 8>
STRESS EXPANSION FOR NODE 104

-1. 6 6. 1 0. 5

9. 1 ALLOWABLE

0. 2 -0. 3

20. 4

-0. 0
'52'

%i53)154'TRESS EXPANSION FOR NODE 120
-1. 6 b. 1 0. 5 -0. 3 -0 2

I65i

+156I
I
I7I

3-D LINE ELEMENT 12 SIZE 0. 313
STRESS AT NODES 1 08> 121 8. 6>
STRESS EXPANSION FOR NODE 108

-1. 6 5. 9 0. 5
STRESS EXPANSION FOR NODE 121-i. 6 5. 9 O. 5''r'

2

1. 5

-0. 3

-O. 3

-0. 0

-0 2

LENQTH 3. 625 . AREA 0. 801
9. 0 ALLOWABIE 20. 4





/1
I

)2
3

'

44+ CONSYS ANALYSIS PROGRAM 444 REQUISITION 79508 DATE 08/25/87
e e

9- w-97
AEP + 150T CRANE + 60T LOAD + GIRDER TO END TIE + MELDS + OBE

44<++ SYSTEM ELEMENT STRESSES 44+4+

8

9

L
STRESS *T NODES iib, 122
STRESS EXPANSION FOR NODE 116

4. 94 5. 4 ALLOWABLE 20. 4

IO

11

12

STRESS EXPANSION FOR NODE 122-i. 6 -2. 1 0. 5 0. 1 -0. 2
i>3
l14

rIl15,

18

'I7r
18

19

0. 313
4. Bi

LENGTH 3. 625 AREA 0. 801
5. 3 ALLOWABLE 20. 4

0. 1 -0. 0

3-D LINE ELEMENT 14 SIZE
STRESS AT NODES 112 123~ .eMeeeeeleee ILe ee e—

-1. 6
STRESS EXPANSION FOR NODE 123

-1. 6

20jl'1 2-D POINT ELEMENT 15
TRES

NODE 51 AREA ': 485 DIAMETER 1.. 375

23
yf \

24

STRESS EXPANSION FOR NODE 51
0. 8 b. 9 -0. 3 0. 1 0. 0 0. 0

28

27

2-D POINT ELEMENT 16 NODE 52.. 'REA, i. 485 DIAMETER 1. 375
STRESS AT NODE 6. 6 ALLOWABLE:...';.:-:=-„20. 4

RESS
0. 8

2-D POINT ELEM N

-0. 3 0. 1 0. 0 0. 0

32
STRESS AT NODE:= 4. 5 ALLOWABLE
STRESS EXPANSION FOR NODE 53

20. 4

)35
I
38

38

41

2-D POINT ELEMENT 18 NODE 54 AREA 1. 485 DIAMETER 1. 375
STRESS AT NODE '1 1

STRESS EXPANSION FOR,'NODE'4 '„;.»', „
0. 8,; 0. 5".;...' -0.,3;-; -..";"- '-','~,;.'„1 0. 0

e

2-D POINT ELEMENT 19 NODE 55 AREA 1. 485 DIAMETER 1. 375
STRESS AT NODE 3. 6 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 55

0. 0

43

45

e 0. 8 -1. 7

2-D POINT LEMENT 20

-0. 3 ' 0. 1 0. 0 0. 0

48

47

48

49

STRESS AT NODE 5, 7 ALLOWABLE
STRESS EXPANSION FOR NODE 56

0. 8 -3. 8

20. 4

2-D POINT ELEMENT 21 NODE 57 AREA i. 485 DIAMETER i. 375
STRESS AT NODE 7. 8 'jOMABL
STRESS EXPANSION FOR NODE 57

0. 8 -5. 9 -0. 3 0. 1 0. 0 0. 0

55

[ee

2-D POINT ELEMENT 22 NODE 58 AREA 1. 485 DIAMETER 1. 375
STRESS AT NODE 9. 9 ALLOWABLE 20. 4

eee .. e
0.8 -8. 1 -0. 3 0. 1 0. 0 0. 0





R2

CONSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

AEP + 150T CRANE + 60T LOAD + GIRDER

REQUISITION 79508 DATE 08/25/87a.~wh~ '8
earrt 9-4H I

TO END TIE w WELDS 4'BE

10

+++++ SYSTEM ELEMENT STRESSES

2-D POINT ELEMENT 23 NODE OV AREA I PE~D+gET
STRESS AT NODE 12. 1 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 59

0. 8 -10. 2

g 14

2-D POINT ELEMENT 24 NODE 60 AREA
STRESS AT NODE 14. 2 ALl OWABLE
STRESS EXPANSION FOR NODE 60

0. 8 -12. 4 -0. 3

1. 485 DIAMETER 1. 375
2 4

0. 1 ~ 0. 0 0. 0

~ 1S

q 17

1S

FORCE DEFINITION NODE ABSOLUTE ELEMENT 25
FX 71. 40 > FY 42. 80 i FZ
MX 6 40 > MY 0

NODE 200
2. 30

y 20

21

22

'? ".

24

23

~ 2S

27

MAXIMUM ABSOLUTE STRESS ON ELEMENT 10

JOB COMPLETED

15.0 y.Si

30

Q 32

-ql33/ ',

PS
37

3S

30

40

41

42

a

45

47

4S

30

Is>

i52:
I

J "j
IDD

~ !

/%7'



0



+ 7

0

~ 0

l.
2
3.
4.
5.
6.
7.

++0++ CONSYS INPUT DATA LISTING
A57 PWC 8 4-/00o+

5 10 15 20 25 30 ~ 3S 40 45 50 55 60
V V V V V V V V V V V V

AEP + 150T CRANE + 60T LOAD + GIRDER TO END TIE % WEj
79508 ASZ 6. 1 ~ 0. 0. l.
l. l.
2. 3.
3. 5.

-1.
0. 3125 27. 8

08/25/87
i82

65 70 75
V V V

f. >I'-9'7

14

115')

12

10

8
9

10
11.
12.
13.
14.
15.
16.

1. 375 27. 8

1 oi. 1 02.
117. 1'1 8.
104. f20.
108. 121.
116. jK.
112. 123.

51.

i.
i.
2.

1.
2.

0. 56

10.
IO

W) 20

21

17.
18.
19.

200.
-1

101.

3.

'2. 37 M. 88 i. 25

wj 25

24

20.
2f
22.

102.
103.
104.

-2. 37-l. 75-j. 75

-9. 88
-9. 88
~. 88

-37. 625
-37. 625
-43. 125

> 20

2

2d

i 20

50

23.
24.
25.

'6.

27.
28.

105. '

06.
107.
108.
109. '

10.

2t 37
-2. 37
-1. 75-l. 75
-2. 37

" -2. 37

-9. 38 1. 25
P. 38 „-37. 625

M. 38 -37. 625
. 38 -43. 125

12. 62 1. 25
12. 62 -37. 625

C4

~ e

2 ~

30.
31.
3
33.
34.

36.
37.

111.
112.
113.
1 14.
115.
1 16.

118.
119.

-l. 75
-1. 75
-2. 37
-2. 37
-1. 75
-1. 75
-3. 68
-3. bB
M. 68

12. 62"
12. 62
13. 12
13. 12
13. f2
13. 12

-14.
13'3.87-

43.

87'37.

625
-43. 125

1. 25
-37. 625
-37. 625
-43. 125

3.
3.
3.

41

3
39.
40.

120.
121.
f22.

1. 875
f. 875
l. 875

-9. 88, -43. 12S
-9. 38 -43. 125
13. 12 -43. 125

44

47

41.
42.
43.
44
45
46
47,
48.
49.
50.
51.
52.

123.
-1. 1. 10.

51.
200.
9999.

51. 1. 60
101. 1. 123.
-1.
200. 43. 2
-1
200. 32. 7
-1.

l. 875 12. 62 -43. 125
6. 0

-2. 18 -12. 13 3.
0. 0. 0.

43. 6

125. 6 10511.

144. 7 6215.

50
5
54.
55.

200.
-1.
200.

13. 0

32. 7

61. 7 2. 0

2. 5

9. 8 83. 5

122. 5

6831.

2541.
56.
57.
58.
59.
60.
61.

200.
-1.
200.

r

INRUSH

43. 2

133. 8

Bl. 5

53. 0

8. 9 118. 5 5495.

93. 5 5754.



0



CONSYS ANALYSIS PRQGPAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 08/25/87
BY: ASZ PAGE+- ~9! QF I 8(

I~l 2
I
[3
14
I'5

-'Y- 7
AEP 4 150T CRANE + 60T LOAD + GIRDER -TO END TIE + WELDS o SSE

+++++ WOPST CASE ANALYSIS SUMMARY +%%++

AEP 4'50T CRANE 4 60T LOAD 4 GIRDER TO END TIE 4 WELDS 4 SSE

LOAD STEP...... 1
DIRECTION

Y

1 II 11I'l
2

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

43. 20
1003. 26

79. 50
665. 17

2. 30
! 1013. 72

~ I 3j NUMBER OF FORCE DEFINITION NODES... 1
0') 4

I

MAXIMUM ABSOLUTE STRESS ON ELEMENT 10 2~4: 7
COMPARISON FACTOR MATCH ON ELEMENT 10 = l. 1239865

Q 17

18

I
I 9

QPO
[21

AEP ~ 150T CRANE ~ bOT LOAD w GIRDER TO END TIE w WELDS ~ SSE

DIRECTION
LOAD STEP.....

Q j23
p4 TRANSLATED FORCES...... 32. 70 43. 60
I25

~ 28

27

TRA ATED MOMENTS........ 554. 92
NUMBER OF FORCE DEFINITION NODES...,i

555. Oi 6555. 53

I
28

l29

30

31

MAXIMUM ABSOLUTE STRESS ON ELEMENT 10 14. 9 kgb
COMPARISON FACTOR MATCH ON ELEMENT 10 ss i. 8610315

AEP 1 OT CRANE 60T LOAD GIRDER TO END TIE WELDS SSE
I33

l34
)

'.33

l38

37

LOAD STEP.....

TRANSLATED FORCES......... 13. 00
TRANSLATED MOMENTS........ 782. 63
NUMBER OF FORCE DEFINITION NODES... 1

DIRECTION
Y

'I

61. 70
249. 11

2. 00
7073. 43

i40
I
s41

I-
143

MAXIMUM ABSOLUTE STRESS ON ELEMENT 10 = 15. 6 Kbf
COMPARISON FACTOR MATCH ON ELEMENT 10 = 1. 7852123

48
AEP + 150T CRANE + 60T LOAD + GIRDER TO END TIE 4 WELDS ~ SSE

47

48 LOAD STEP..

50 I TRANSLATED FORCES.........
'RANSLATED MOMENTS:.......

32. 70
566. 04

DIRECTION
Y

44. 50
532. 81

2. 50
2883. 70IS2'UMBER OF FORCE DEFINITION NODES... 1

MAXIMUM ABSOLUTE STRESS ON ELEMENT 10 7. 2 K.Sl
:ssl COMPARISON FACTOR MATCH ON ELEMENT 10 = 3. 8799543I
IS8j
yr 7



J2

I3

CONSYS ANALYSIS PROGRAM 44+ REQUISIT.ION 79508 DATE 08/25/87~~RE * «3/ SZ (8i
g JM O'Y- 7

AEP + 150T CRANE + 60T LOAD 4. GIRDER TO END TIE + WELDS + SSE

+++++ WORST CASE ANALYSIS SUMMARY

e

9

10

11

112

D S

TRANSLATED FQRCES.........
NSL

43. 20
'1

DIRECTION

81. 50 2. 50
'I

113

l)4
<15

IS

19

20

21

22

23

NUMBER OF FORCE DEFINITION NODES...

COMPARISON FACTOR MATCH ON ELEMENT 10 = 1. 9651527

AEP + 150T CRANE w 60T LOAD w GIRDER TO END TIE + WELDS ~ SSE

LOAD STEP...... 6

T ANSL TED OR ES

25
TRANSLATED MOMENTS......, . 675. 33
NUMBER OF FORCE DEFINITION NODES... 1

1752. 25

2S

29

30

MAXIMUM ABSOLUTE STRESS ON ELEMENT 10 18. 0
COMPARISON FACTOR MATCH QN ELEMENT 10 ~ 1. 5477498

32

33

, Is<

130

+~++ WORST CASE ANAL'YSIS COMPLETE

WORST CASE OCCURED DURING LOAD STEP 1

35

39

41

42

40

4'7

4S

50
«I

l«2
I
153

m54

]55
(50



I



CONSYS ANALYSIS PROGRAM +++ REQUISITION 79508 DATE 08/25/87
VERS ION 4. R~g~gg~~~)g / ~ . 8-'93

7
AEP 4 150T CRANE + 60T LOAD + GIRDER TO END TIE + FIELDS + SSE

14
I

LOAD STEP...

SYSTEM PROPERTIES

10

$ 11

I12

CENTROIDS4 X AXIS.
Y AXIS.
Z AXIS.

-2. 47
-2 4J

5. 16 -12. 36
-12. 36

TRANSLATED FORCES......
TRANSLATED MOMENTS.....

43. 20
1003. 26

NUMBER OF FORCE DEFINITION NODES: .. 1

SHEAR AREAS............... 70. 75
14 POLAR MOMENTS OF INERTIA.. 30736, 40
15,

70. 75
19084. 18

79. 50
665. 17

55. 91
17262. 38

2. 30
11013. 72

l22
I
123

l24

125
I

24

27

++%++ SYSTEM ELEMENT STRESSES

DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUGHOUT SHEAR AREA
DRX '. 6 DRY i. 1 DRZ 0. 0

29

30

3-D LINE ELEMENT 1 SIZE 0. 313
STRESS AT NODES loii102 12.,1 4

STRESS EXPANSION FOR NODE 101

LENGTH 38. 875 AREA 8. 590
12. 6 ALLOWABLE 27. 8

31

132
I
133

1341

0. 5 .10. 9'o. 4
STRESS EXPANSION FOR NODE 102

-0. 9 10. 9 0. 8

0. 0

0. 0

-0. 5

-0. 5

-0. 0

-0. 0

3-D LINE ELEMENT 2 SIZE
!35 STRESS AT NODES 103. 104

0. 313 LENGTH 5. 500 AREA 1. 215
12. ei 12. 8 ALLO4IABLE 27. 8

STRESS EXPANSION FOR NODE
103'0.

9 10.9 ', 0. 8
STRESS EXPANSION FOR NODE 104

0. 4 -0. 0
40

41
-1. 1 10. 9 1 ~ 0 0. 4 -0. 5 -0. 0

142 3-D LINE ELEMENT 3 SIZE O. 313 LENGTH 38. 875 AREA 8. 590
1431

(.4
I
145

STRESS AT NODES 1 054 106 11. 8>
STRESS EXPANSION FOR NODE 105

0. 5 10. 6 -0 4

12. 2 ALLOWABLE

0. 0

27. 8

STRESS EXPANSION FOR NODE 106
-0. 9'0. 6 0. 8 0. 0 -0. 5 -0. 0

149(
1s0

I

3-D LINE ELEMENT 4 SI ZE 0. 313 LENGTH
STRESS AT NODES 107> 108 12. 34 12. 5
STRESS EXPANSION FOR NODE 107

5. 500 AREA 1. 215
ALLOWABLE 27. 8

-0 9 10. 6 0. 8 0. 4 -0 5 -0. 0
STRESS EXPANSION FOR NODE 108

IS4 -1. 1 10. 6 ~ 1. 0 0 -0. 5 -0. 0
'SS(

.SSI
I



CONSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

REQUI S ITIQN 79508 DATE 08/25/87
BY: ASZ PAGE I-!'34 OF l8i.

AEP + 150T CRANE 4 60T LOAD 4 GIRDER TO END TIE + WELDS 4 SSE

+++++ SYSTEl'l ELEMENT STRESSES

3-D LINE ELEMENT 5 SIZE 0. 313 LENGTH 38. 875 AREA 8. 590
STRESS AT NODES f09'10 4. 84
STRESS EXPANSION FOR NODE f09

0. 5 -3. 5 -0. 4

5. 3 ALLOWABLE 27. 8

Q. 0 Q. 2 -0. 0
10 STRESS EXPANSION FOR NODE 110

-0. 9 3I 5 0. 8 0. 0 0 2 -0. 0

13

14
P'!

3-D LINE ELEMENT 6 SIZE 0. 313 LENGTH 5. 500 AREA f. 2f 5
STRESS AT NODES 1 f f > 1 1 2 5e 54 5. 7 ALLOWABLE 27. 8
STRESS EXPANSION FQR NODE 111

l!7
l!8

-0. 9 -3. 5 0. 8
STRESS EXPANSION FOR NODE f 12

-1. 1 -3. 5 1. 0

0. 4

0. 4 0. 2

-0. 0

-0. 0

20

21

3-D LINE ELEMENT 7 SIZE 0. 313 LENGTH 38. 875 ARE* . 8. 590
STRESS AT NODES f 13> f f4 5. f > 5. 6 ALLOWABLE 27. 8

«3

24

STRESS EXPANSION FOR NODE 113
0. 5 -3. 8 -0. 4

STRESS EXPANSION FOR NODE 114
0. 0 0. 3 -0. 0

-0. 9 -3. 8 0. 8 0. 0 0. 3 -0. 0
28

27 3-D LINE ELEMENT 8 SIZE Q. 313 LENGTH 5. 500 AREA f. 215

29

30

STRESS AT NODES f f 5> 116 5. 8i
STRESS EXPANSION FOR NODE 115

-0. 9 -3. 8 0. 8

6. 0 ALLOWABLE

0. 4 0. 3

27. 8

-0. 0
31

I
!33

STRESS EXPANSION FOR NODE 116
-1. 1 -3. 8 1. 0 0. 4 0. 3 -0. 0

!34

!30

3-D LINE ELEMENT 9 SIZE 0. 313 LENGTH 58, QQQ AREA 12. 816
STRESS AT NODES f 17> 1 18 15. 04 24. 7 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 117

37

38

39

0. 13. 6 -Q. 5
STRESS EXPANSION FOR NODE 118

0. 5 -23. 4 -0. 5

-0. 8

-0. 8

-0. 6

i. 3

0.0

0. 0
I40
l41
I

t42)

3-D LINE ELEMENT 1 0 SIZE 0. 313 LENGTH 3. 000 AREA 0. 663
STRESS AT NODES f 18> f19 24. 74 24. 7 ALLOWABLE 27. 8

!43

>44
1

14s

A I F R NODE 118
0. 5 -23. 4 -0. 5

STRESS EXPANSION FOR NODE 119
-0. 8 0. Q

I48

I47

I48

0. 5 -23 4

3-D LINE ELEMENT 11 SIZE

-0. 5'. 1 1. 3 -0. 1

0. 313 LENGTH 3. 625 AREA 0. 801«l
lso!
ls1'. 0

STRESS EXPANSION FOR NODE 120
-1. 1 fo. 9 1.0

1541

ST S AT NODES f04'20 12. 84
STRESS EXPANSION FOR NODE 104

-1. 1 10. 9 0. 4 -Q. 5 -0. 0

-0 2

13. 5 ALLOWABLE 27. 8

/55)
uses

I

3-D LINE ELEl'IENT 12 SIZE 0. 31 3
STRESS AT NODES 108i 121 12. 54
STRESS EXPANSION FOR NODE 108-f. 1 10. 6 1.0
STRESS EXPANSION FOR NODE 121-f. 1 10. 6 1. 0

-0. 5 -0. 0

2 7 -0. 5 -0 2

LENGTH 3. 625, AREA 0. 801
13. 2 ALLOWABLE 27. 8





444 CONSYS ANALYSIS PROGRAM 4+4 REQUISITION 79508 DATE 08/25/87
VERS I ~N4 ELE6SED~~~3CS~ 0-l0:

MJH v" f gj
AEP + 150T CRANE + 60T LOAD + GIRDER TO END TIE 4 WELDS + SSE

LI

+++++ SYSTEl'1 ELEMENT STRESSES +++4+

8
STRESS AT NODES 116> 122
STRESS EXPANSION FOR NODE 116

6. 0> 7. 3 ALLOWABLE 27. 8

10

12

STRESS EXPANSION FOR NODE 12-i. 1 -3. 8 1. 0 2 7 0. 3

113
I
ail 4

3-D LINE ELEMENT 14 SIZE
STRESS AT NODES 112> 123

S XRLEQELH

0. 313 LENGTH 3. 625 AREA 0. 801
5o 7> 7. 1 Al LOWABLE 27. 8

-1. 1 -3. 5 1. 0
STRESS EXPANSION FOR NODE 123-i. 1 -3

0. 4 0. 2 -0. 0

20

21

22

25

27

2-D POINT ELEMENT 15 NODE 51 AREA i. 485 DIAMETER 1. 375
STRESS AT NODE
STRESS EXPANSION FOR NODE 51

0. 5 12. 3 -0. 5 0. 1 0. 0 0. 0

2-D POINT ELEMENT 16 NODE 52 AREA 1. 485 DIAMETER i'. 375
STRESS AT NODE 9. 8 ALLOWABLE 27. 8
STRESS A F

0. 5 8. 5 -0. 5 0. 1 0. 0 0. 0

30

31

2-D POINT ELEMENT 17 NODE
STRESS AT NODE 6. 1 ALLOWABLE
STRESS EXPANSION, FOR NODE 53

27. 8

35 2-D POINT ELEMENT 18 NODE 54 AREA 1. 485 DIAMETER 1. 375
STRESS AT NOD 1

35

39

STRESS EXPANSION FOR QODE 54:
0. 5"'. 8 .="', -0. 5 0. 1 0. 0 O. 0

41
2-D POINT ELEMENT 19 NODE 55 AREA 1. 485 DIAMETER 1. 375

STRESS AT NODE 4. 5 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 55

43 0. 5 -3. 0 -0. 5 0. 1 0. 0 0. 0

45

47

49

2-D POINT ELEMENT 20 NODE 5 RE
STRESS AT NODE 8. 2 ALLOWABLE
STRESS EXPANSION FOR NODE 56

O. 5 -6. 8 -0. 5

27. 8

O. 1 0 0 0 0

50 2-D POINT ELEMENT 21 NODE 57 AREA i. 485 DIAMETER 1. 375
STRESS AT NODE 1 i. 9 ALLOl>lABLE 27
STRESS EXPANSION FOR NODE 57

0. 5 -10. 6 -0. 5 0. 1 0. 0 O. 0

l56
2.-D POINT ELEMENT 22 NODE'8 AREA

STRESS AT NODE 15. 7 ALLOWABLE
S RESS EXPANSION FOR NOD~SB.

0. 5 -14. 5 -0. 5 0. 1 0. 0

1. 485 DIAMETER 1. 375
27. 8

0. 0





~

l
2

I'

CONSYS ANALYSIS PROGRAM ++< REQUISITION 79508 DATE 08/25/87
VERSION 4. 2 RELEASED 12/03/82 BY'-lO~~ l8»'t-9-t7

AEP + 150T CRANE + 60T LOAD + GIRDER TO END TIE + WELDS 4 SSE

SYSTEM ELEMENT STRESSES +4%44

2-D POINT ELEMENT 23 NODE 59 AREA l. 85 D ET
7

I, 8

0

10

STRESS AT NODE Ig. 5 ALLOWABLE
STRESS EXPANSION FQR NODE

59'.

5 -i8. 3

27. 8

11

12

2-D POINT ELEMENT 24 NODE 60 AREA }. 485 DIAMETER l. 375
STRESS AT NODE 23. 3 ALLOWABLE 2

13

l
'"

I18j

STRESS EXPANSION FOR NODE 60
0. 5 -22 -0. 5 0. I 0. 0 0. 0

l, 17

18

FORCE DEFINITION NODE ABSOLUTE ELEMENT 25 NODE 200
FX 43. 20 s FY 79.50 s FZ'. 30
MX 8 90 > MY $ 25 6

20

j 12

24

MAXIMUM ABSOLUTE STRESS ON ELEMENT 10 = 24. 7 r.bt

) 25

27

30

32

37

I
38

40

I 41

43

I 44

) 47

48

40

30

I02J

I
IS3

I-

I I85



CQNSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 08/25/87
BY: ASZ PACE 6-1~7 QF (e~

3

9-'t-8 7
AEP + 150T CRANE + 60T LOAD + GIRDER TQ END TIE + WELDS + SSE

REPORT SUMMARY4 FQR A 6 LOAD STEP ANALYSIS +++++

WORST CASE ANALYSZS......... NO
ELEMENT STRESSES PRINTED.... YES4 STRESS SUMMATION MODE WAS ABSOLUTE

10 ELEMENT STATI STICS

TYPE DESCRIPTION NUMBER USED

14

3-DIMENSIONAL LINE ELEMENT......... 14
2 2-DIMENSIONAL POINT ELEMENT........ 10
3 FORCE DEFINITION NODE — ABSOLUTE... 1

q 17

IS

19

p 20

TOTAL NUMBER OF ELEMENTS 25> NODES 34

SYSTEM PROPERTIES

21 LOAD STEP...... 1 DIRECTION> LOCATION OR AXIS

24

25

27

20

30

31

CENTROIDS4 X AXIS.
Y AXIS..........
Z AXIS......... ~

SHEAR AREAS....,..........
POLAR MOMENTS OF INERTIA..

T SLATED FORCES.........
TRANSLATED MOMENTS........

-2. 47
-2. 41
70. 75

3Q736. 40

43. 20
1003. 26

5. 16

7. 20
70. 75

19084. 18

79. 50
665. 17

-12. 36
-12. 36

55. 91
17262. 38

2. 30
1 igl3. 72

34I

)1 5

35

37

3S

40

41
I

'42I

MAXIMUM ELEMENT STRESSES

UMBER
DESCR IP 7 ION USED ELEMENT NODE

3-D LINE ELEMENT 14 10 119
2-5, POINT ELEMENT 10 24 60

COMP AR
STRESS ALLOWABLE FACT

24. 7 v-si 27. 8 ZSi 1. 12
23. 3 WSt 27. 8 V-~t 1. 19

143
I
144

l45 4%+%+ JQB CQMPLETED
)45
47

45

49'l

i51t
152'

153'
l

154!

155
I

3150
gy

(





FORM N g494

EIUD //2
g CC'; /OIAJ

WHITING REQN. 7~ 8 OATE

BY ~-Z PAGE+/~~/ OF
8aM 9-3-87

E'EV, I A~Z II-3-87
/I- S'" 97

hI/IX/IIUI/ STRESSES I/AISLES 8 I& WAIO 8/7 (SSE, /ILDALEY/ITLA/'EI 6'OT

LOI/D - UP AAID DOAIAI) 5 HOH/ 77/RT EAID COA/A/E L/IIOAI /S DYE/7 SECS S SCD

/IT ELEIIEN I l72 (>$2,Z53)I AIODE 252.

TO REIAJFOgCE &/D C0N/t/8'CIIOQ 4'ZP: 39'Iz >'30 mA'S <~~+>Z>

To 4' "39/z >54'REF P&. 4-76). Th/S h/IS AAI INSIONIFIC/7AIT
EFFeC7 Oe L)rV&rIC, ReSPONSE 0F CRA/VB.

NEN DE'SIC II/RE 88SEQ OU /Y/qX. /OADIh/SS NHICH OC'COJZD

FOR SSEI TILOLLE7'/ATLh'5/ ECOTLOAD-DO/A/A/ (REF. SR55

COhpgTZP OUTPUT - $06 O/= ELENEAlT FPA?CPS JAN EIENZNT

CO-ORD>AIIITE STSTEPI)

/oR E/zm. /72, //Ooe 259

F~ = <3,Z g/P Hy 67. 8 lhl KIP Hg = Z/Bl /hl KIP

FOR. ZLEH. /72 I NODE Z53

rx" 43.2 KI/'y= 2SI 7 Ihl. k'll P/Z = +$42 IN. KIP

3@sE g = = gZII/





SECTIONAL IOtOPEFITIES
(BUILT UP OF ROLLED 6

RECTANGULAR SECTIONS)

WHlTtNG REIN ~~=~~ DATE

9Y ASZ PAGE 4" I> OF
0-3-S 7

ROLLED Ixi
73< 'gals

Iyi

ELEMENT PROPERTIES/
DIMENSLONS

ELEMENT
CENTROID

3 074

SIR M'R &to Tie, &hflvPcTlOP/
$ 7 SQC7igg g-A (REe. PCr. 'f -76)

I I

7. 35 / W,~7 Z,S76 I I
I

CT
(1000+i)

/503

dyi

gi75'.37S
'ZZ/2

(0.0)

I
I I

ROLLED
SECTION ~ (xi,yi WxiiYi)

RECT SECTION

All rolled sections must be entered before rectangular sections. ~ To

enter rectangular sections, end rolled sections with Ai ~ 1000.

In order to execute program enter a negative value for 'Ai'r 'dxi'.
Sxwo = —= aS.< w ~&70

5'S
COMPUTEO OATA 3H'2

SVIIIN = —= ZZ 9 III
/4,i3

~ 2 x - Distance from the 'y'xis to the centroid
of the section.

Distance from the 'x'xis to the centroid
of the section.

A - Area of the section.

640 '062
4242 ~ 3277

Ix - Moment of inertia about the
axis which is parallel to

Iy - Moment of inertia about the
axis which is parallel to

section's neutral
the 'x'xis.
section's neutral
the 'y'xis.





SECTIONAL gPPERT[ES PRDGRAN lO PRDGRAN ]D 2-A-2-5(0443

(BUILT UP OF ROLLED 6
RECTANGULAR SECTIONS)

IkHiT]NG REDN~795'IY DATE s;

BY re i'AGE 4-iio Dp IE2-
'l-J.OT

GiRDCR En'iE CDAiAIECi7OA/

kOLLED
Ai Zxi Zyi

ELEMENT PROPERTIES/
DZMENSZONS

ELEMENT
CENTROID

.076

IP7 5EC7IOAi 8 8 (REF P8,.4-763~

~ I

CT
(1000+i)

I nC

Qyi

~ 75

>6,5

Yi
tZoP>5

7, 5

I
I ~

I
3 I

I
I
I

I

I

Yzp7j

glZwZ5'0-0)~ I

ROLLED
SECTZON ~ (xi,yi) Hxipyi)

RECT SECTION

All rolled sections must be entered before rectangular sections. To

enter rectangular sections, end rolled sections with Ai 1000.

COMPUTED DATA

Zn order to execute program enter a

S.„,„-
57. n ~ v

negative value for 'Ai'r 'Lhxi'.

~3 +/P5 ~g 99

9j34"
I'l, 32

14 'it>
9 '81]

6'Ooo
Y

Distance from the 'y'xis to the centroid
of the section.

Distance from the 'x'xis to the centroid
of the section.

Area of the section.

698p6yy6 ZII

4133 ~ 636'I lY

Moment of inertia. about the section's neutral
axis which is parallel to the 'x'xis.

Moment of inertia about the section's neutral
axis which is parallel to the 'y'xis.





FORM N

240')2DGR.

END IIE CoNMzci!0A(.

WHITING REQN

8y Asz pAGE ////z6p
July h) 9-3 87
Pp/,l 4Z II-3-87

C/FP ~ PAP //-f- g V

e//z + + c ciz~z5 g y~ >zs

253
I

Ol
cd'

A

2+

S9.32

LOAD

Fx (~l~s) .

P/y ('/Al,ilp)

Mz (NKIP),

8 zs2
sFcr, 8-8

43 2

e7. 8

8/3/

9 zan

93,2

25,7

levee po<areC
To secs: A-A

53,2

4'23/

Srzess, Ar Selfism A-A.

F. My Wz VS,2 ~3.Z ~Z~I—= 292 ks/
sy sz 85 7 45;0 zz9

~TR8oS 4t SECyiiON 8-8 (coo@ 252)

43.Z S7.8
" ZI~i6 = + 0 =30/ Ks(

~8 4Z, 7 74,5 289





0
FORM N 2494

WHITING REQN. ~ ~ DATE

BY +jM PAGE B + QFMQ~oR414 LUPI'oRT 70 G-IRoER ~sz 1-~ Z7

l=lXFO $ UPPOR+ M lc-A

—r z
PJ

P

C
uj I

wtLD DCFDRC
AOOI (FI)

Pj I

Pl

ryP VO TI.FI.PI,
4 ajRD. waa

~ LO DCFORC
OOjPjc, (PI)

PI

al

a a

jj
BI
I ~ I

Pl

R gl:

p1 fp Qv~c)( M+3
pz. <48%ix 'I+a

81 IN8xaz e ~8

71 W T 5x22. " 't'f

P J 4'q)(9 QhjjjI

NI1 ~igx24 ABL5 eo'T

pr r

Tl I lr.

IGOIST
TRACI4

SIIPP'T ~vK-

~jjr IDIA.IGOI IFS

IMMIPox ~»

+i oAr SuF'FBBFIr MK-8

c0

RI
jjp

PP
Al

8 2. w 8ga5 a+e
73 W7 Sj(22.j) 2.'f
FZ . I~xg e~q ~>r<

Ng T$ X Zb. ROW e,OI
7'a1

I'4.

T3

~ ~jg OIA,
BIOI.CS IhlIPORgg

I

Z4

hl

9 os'T
P~y



FORM ~ 1404

WE.LOESS
CON~K('TIowe

WHITING REQN. 79~ ~ DATE

BY ~ P ~ PAGE ~~~ PP
gsz

S7 IS(

w(~ Y((=I o 3(E ~sl

Y(EI-O GO HSI

A,( ( ~~P, ALP gyp E5$ rHRdU6-8 y(IR~T
~E-LO M*TE'Ptl+L E 7OXX'(g Y(E4Q

@ ~E M+7KRI+L
Q g. SePP~
6*Ra M Ia 2.0

Sos

~ C=. 2.2.PstQIS7ll

Bl. I IfslII

PC ug. = 2.0'IKSI
t,S

QQ ~ — I'7,0 KSI
I.S

Z.7.8 IfS I
(.I

QO ~ittz — gg. 1 kSl
~to

W%~ O BETWEEN SUPPORT BEATI AHO TEE
FQ RWEQ AH0 I (oh7

LO~OIN&5 PER TABLES 9]01 THRO668

&88 Fx = 9.2- ''i~ Q= I.I Y(> tz.= I''f bio
H)C= 3ro (H lf(I My=, I)3.8 (< If(P MZ.= >7B 7 (utria

55 < t=< -"" 7'8 If(~ Py = 7.C Ifio Pg. — J. 4

Mg = 5. C (u(ft( M~= Igag (E((r(a gg.= pg.$ (u I ia

log

(D2. (0 (c4 (Of

l01 +.OC

5.od
(0'0

e(C

H.ol



FORM 4 @494

WHITING REQN. ~~ ~ DATE

8Y M J~ PAGE ~ .'F
45Z f- g -Z7

WE I-0 DF PIXEO SuPPDRT
7 O &IRON/ WK6

Il3 IOI

ILO ii)

Fg

to1

lo3 iop

p.5'I

EQ.OI
EFl'CC~VL

II7

Io { lo I

(o5 Ilo

gal
EFrzcvVE

S/g, WElQ
a.,5I

BECAVSt OF RKLATIV'K'TlFFHFSS ASSUAGE
EI.KM~TS III—II2. L IZ3.-'2'f WAN5PEQ FORCE/ IP/ 7 OP/L7
FI-P~~blT5 IOZ.- l07 IOQ - )OQ JOB- IOQ f05-]I0 I)9-II7

JI5- ZO II@-
>

g./17-/2.2. TRA46FEp Foggy Ig g ONt.y
Usc z.~7 W ~<r~T IoI-i'm, Io>-Iov, Io5 IQcr) IQ III, /l5 //()g ll7

II)'o

HA-iC~ 4C'6 OF
TEE''tE'oMENT

ABOUT Z. IS ASS Ij MED T'0 QE 7RANS~Pq
BOX ~ZCT'IOH WHICH JIBES MUCH &FIr+T.ZP PIgIOI~





FORM M R4g4

WHITING REQN. ~ ~ QATE

BY PAGE ~ ~
GP

JSZ g-O-Z7

5 EC ALIQW ~F &REPUTE P RI~IOIY7 TH E MEP

Ass v MEQ TRAOsf=ERR'-0 fDD9y IN
7ORS IdN >HROUG- H QOy ~.K'CTrg n/

TYp~~50 a

8oz,

53<Z 5. C5

~550
. Cr20

'f.9O

TR8I E 5IOI

PG 5 = 'P t +Cl5C)+ 'f7 'I = 57.3 w niPP

P./ X~I
z.(%'>~,7o7) (+tox8 Sz)

542 t=qOg 7~@I E Q l02

I 04 "f
g(+ x.~os)(+fox c.w) +,8 54I





FOAM N Z494

WHITING REQN. +~ OAT<

BY PAGE " PP
)sz f-p- g7

<) HF> 0 0 F QO> SECrlOnl'o
C o vE~ F'aA T E

8.02

log lOI

lorn~
-r

IOQ IO t

I

IO5

5O5
p 5'~

4O0 ~ IO5
Ioz. lot IOC
IO3

IO<'elE

FROW T'+gI E QIOl

Fy = 't, l H'In ~z = %7.f QIO

l Ro< TaoL.a 8 lb ~

Fy= '7C Klr





FORM N Z4g4

WHITING REQN. ~ t~ O~ DATE 8
BY M J M PAGE + i 7 GP

Asz )-9- g7

6 ) 0/ELO Ow FWG+T Sue'FERE

TO &Ieach+ VlEQ

+ PaIL$

y ~,a5
IOI

IZD Iran

IOZ. IO7

r03 r08
II.Ot

V,aI
r CPP

II@

lZZ.
r05

IO'V

IIO

$ .0 I

KFP

rig IOC

'2.79

3. I 75 g. l75

hu <lie wc'
Zq7 Fyq Fl EHIFIVTJ I 01 IO~) l03 IO't) (05WC4) It3-/i'ji f iC 5, II7. IIB
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RH ICH' CO~ggy'4 HI V'g

m p,y L a~orV~S F'F e T'Ael t=~

06 I= F~ = 'f 2 VIP

M IE' 2.2. I N KIIO

F = Z8 Kic F~=
+y //Q 8 I p Ifp +g >0 ~ IP/ Irlp

SSE I w = 78 ll+
Q, Q IlfKIP

py- . e.s vip Pi. =

ling;2 IgKII. m~- IV ~





$ 2

3

3 4

9

F79 M "-,-zT
»»»»» CONSYS INPUT DATA LISTING »»»»»

7 ~wG~ 4-/ 8 ~ = l8
5 10 15 20 25 30 35 40 45 50 55 60 65
V V V V V V V V V V V V V

AEP» 150T CRANE» 6OT LOAD» SUPPORT TO GIRDER» IlELDS» A» OBE
2. 79508 ASZ 1. O. 0. i.
3. i. i. 'gA 9-IO ~ 87
4. 2 5.
5.
6. 0. 3.125 20. 4
7. *O. 219'0. 4

l ~

i13
Q!14

115

17

14

19

21

23

24

8. -1.
9. 101. 1 02.

10. 101. 107.
11. 200.
12. -i.
13. -6. 4.
14. 101.
15. 102.
16. 105.
1 . 1
18. -6. '.
19. 1 03;
2 . 104.
21. 200.
22. 9999.

5. 05
5. 05
5. 05
5. 05

5. 05
5. 05
0.

2.

i.
2.

-0. 16
-4. 01

0. 16
4. 01

-4. Oi
4. 01
0.

6. , 2.
2 5.

-7. f2
3. 56
3. 56
3. 56
3. 56.

-8. 12
4. 06
4. 06
0.

27

Of. f. 12.
24.
25. 200. 4. 2' 4; 1 1.4 3. 0 113. 8 47. 9'

. -i.
27. FINISH

A A A A A A A A A A A A A

32

'7

"

34

40

44

47

44

49

50

151

52

153

l54

hs)
ted





CQNSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 09/09/87
BY: ASZ PACE~- '/'> QF tGt

I
1 5

MJ "lO
AEP 4 150T CRANE 4 60T LOAD + SUPPORT TO GIRDER + blELDS o A 4 OBE

N PROPERTIES

. a LOAD STEP... DIRECTIONS LOCATION OR AXIS

10

/14
1'I 5

~ ~

Y AXIS......
Z AXIS......
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

POLAR MOMENTS QF INERTIA..

~ ~ ~ 0 ~ ~

TRANSLATED NOMENTS........

5. 05
5. 05

)64. 65

4. ~0
3. 65

0. 46

0. 46
9. 15

110. 87

Q. 10
120. 87

«0. 00
-0. 00

9. 15
53; 78

1. QO
70. 55

)2O

4+4++ SYSTEN ELEMENT STRESSES +++++

24

27

DRX 0. 5., DRY 0. 4 DRZ;,,"- 0. 2.,

20

29

0. 13 ENQTH 3, 850 AREA 0. 851
STRESS AT NODES 101'02 5. 24 10. 2 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 101

32

33

34

STRESS EXPANSION FOR NODE 102
3.9 ' 5.9 -0. 1 0. 0

. 0

-0. 1

-0. 0

-0. 0

35

3-D LINE ELEMENT 2 SIZE 0. 313 LENGTH 8. 020 AREA 1. 772
STRESS AT NODES 1031104 10. 8> 9'. 6 ALLOWABLE 20. 4

I"
>41

4. 4 .
'"-'' 5; 9': .'"-- -0. 1

STRESS EXPANSION FQR." NODE'04
0.0,:

"'.

0

-0. 1

0. 1 -0. 0

43

3-D LINE ELENENT 3 SIZE 0. 313 LENGTH 3. 850 AREA 0. 851
0. 4

STRESS EXPANSION FOR NODE 105
3. 9 0. 4 -0..1'. 0. 0 -0. 0 -0. 0

4G

42

45

3. 9 -4. 7 -0. 1 0. 0 0. 1 -0. 0

t49
I
iSO

SI

STRESS AT NODES 1071 108
STRESS EXPANSION FOR NODE 107

5. 21 10. 2 ALLOMABLE 20. 4

53

!SS"

1SGj
I ~

q7I

STRESS EXPANSION FOR NODE 108
-3. 9 5. 9 0. 1 0. 0 -0. 1 -0. 0





3

CONSYS ANALYSIS PROQRAM ++4 REQUISITION 79508 DATE 09/09/87
VERSION 4. 2 RELEASED 12/03/82 BY: ASZ PAG~E'200F Isz.

AEP + 150T CRANE + 60T LOAD % SUPPORT TO GIRDER + WELDS o A + OBE

4+4-4+ SYSTEM ELEMENT STRESSES

3-D LINE ELEMENT 5 SIZE 0. 313 LENQTH 8 0 1 A
STRESS AT NODES 109'io 10. 84
STRESS EXPANSION FOR NODE 109

-4. 4 5. 9

9. 6 ALLOWABLE 20. 4

10 STRESS EXPANSION FOR NODE 110
-4. 7 0. 1 0. 0 0. 1 -0. 0

13

14'
1'1 5

20
'1

3-D LINE ELEMENT„= 6 SIZE; 0. 313 'ENQTH 3, 850 AREA 0. 851
STRESS AT NODES 1 114 112 4, 8e " 9. 0 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 11

-3. 9 0. 4 O. 1 0. 0 -0. 0 -O. 0
STRESS EXPANSION FOR NODE 112

.-3. 9 -4. 7 0.
'""4».'$ *. --

3-D LINE ELEMENT 1 ''","',; SIZE,"'j~~ 0. 219.- LENQTH 7. 120 AREA" 1, 103
STRESS AT NODES 101

22

23

27

STRESS EXPANSION FOR NODE 101
3. 9 0. 8 -0. 1

STRESS EXPANSION FOR NODE 107
-3; 9'- j."..'., '. 8„",;.'.,i:".,

3-D LINE ELEMENT;" 8'.'IZE '

0. 0

O. 0

-0. 0

-0. 0 „;,.'=-

-0. 0

M. 0

30

STRESS AT NODES 1064 112 9..0>
STRESS EXPANSION FOR NODE 1Ob

3. 9 -a. 7 -0. 1

9. 0 ALLOWABLE

0. 0

20, 4

31 STRESS EXPANSION FOR NODE 112
-3. 9,„„:. -4. 7 ".", 0. 1; = 0. 0 0. 1; -0. 0

FORCE DEFINITION NODE ABSOLUTE ELEMENT 9 NODE 200
FX a. 2o; FY 4.10 s FZ i. 40
MX 3 00 i MY 113. 80 i MZ 90

41

42

MAXIMUM ABSOLUTE STRESS ON ELEMENT 5 = iO.8 XS|

40

47

40

40

+~4~ JOB COMPLETED

52

P7





~ 7950/
++@44 CONSYS INPUT DATA LISTI NG

ASZ ~&e 4-l2I o~ jBL
5 10 15 20
V V V V

f. AEP + 150T CRANE o 60T
2. 79508 ASZ 1. 0. 0.
3. i. f.
4. 2. 5.
5. -1.
6. 0. 3125 27. 8
7. 0. 219 27. 8

25 30 35 40 45 50 55 60 65 7

V V V V V V V V V
LOAD + SUPPORT TO GIRDER 4 WELDS~ea SSE

1.
V-lo-87

IO

13

14
I

15|

17

8. -l.
9. 101. 1 02.

10. 101. 107.
'1 1. 200.
f2. -1.
1 3. -6. 4.
14. 101.
15. 102.
16. f05.

5. 05
5. 05
5. 05

i.
2.

-0. 16
-4. Of

0. 16

6. 2.
2. 5.

-7. 12
3. 56
3. 56
3. 56

21

17. 106.
18. -6. 2.
19. 103. 5. 05 -4. Oi

5. 05,,.. „4. Oi 3. 56,
-8. 12

4. 06
22

i 23
20. 104.
2f. 200.
22. 9999.

5. 05
0.

4. 01
0.

4. 06
0.

23. 101. i. i12.
24. -I.
25. 200. 7. 8 7. 6 i.. 6 5. 6 198. 2 89. 5

P2O
26. -1.
27. F INISH

A A A A A A A A A A A A A

33

3S

41

45

45

47

45

4p

50

54





CONSYS ANALYSIS PROGRAM 4'+4

VERSION 4.=2 RELEASED 12/03/82
REQUISITION 7'7508 DATE 09/09/87
BY: *SZ PAGE 0 )ZZ OF 1 82

god 1-IO-87
'AEP + 150T CRANE 4 60T LOAD + SUPPORT TQ GIRDER + WELDS w A + SSE

++4++ SYSTEM PROPERTIES

LOAD STEP...... 1 DIRECTION. LOCATION OR AXIS

CENTROIDSJ X AXIS.........
Y AXIS.........
2 AXIS.........

5. 05
5. 05

Y

0. 46

-0. 00
-0. 00

1
13

I'l4
115

15

17

SHE AREAS...............
POLAR MOMENTS OF INERTIA..

TRA LATED FORCES..... ~...
TRANSLATED MOMENTS........

9. 15
164. 65

7. 80
6. 34

9. 15
110. 87

7. 60
206. 28

9. 15
53. 78

1. 60
131. 50

20

21

C EFINITION NODES... '

24

25

25

27

DRX

SYSTEM ELEMENT STRESSES

S AR EQUALLY DISTRIBUTED THROUGHOUT SHEAR AREA
0.9. DRY . 0.8 DRZ .. 0.2

20

3-D NE ELEMENT 1 SIZE 0. 313 LENGTH 3. 850 AREA 0. 851
STRESS AT NODES 101, 102 9. iJ 18. 4 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 101

32

1. 5 ~.i
STRESS EXPANSION FOR NODE 102

b.b = 10.9 '0. 1,

0. 0

0. 0

-0. 0 -0. 0

-O. 0

3-D LINE ELEMENT 2 SIZE O. 313 LENGTH 8. 020 AREA 1. 772
STRESS AT NODES 103J 104 19. 4J 17. 1 ALLOMABLE 27. 8
8 PANSION FOR NODE 103

7. 6 - ...- 10. 9''-'-;." ."-. M.
2'TRESSEXPANSION FOR NODE 104

0. 0

40

41

7. 6 -8. 7 -0. 2 0. 0 0. 1 -0. 0

42 3-D LINE ELEMENT 3 SIZE 0. 313 LENGTH 3. 850 AREA O. 851
43 0 J 106 8. 3J

STRESS EXPANSION FOR NODE 105
6.6. 0.7 -0. 1

16. 2 ALLG4NBLE 27. 8

0. 0 -0. 0. -0. 0
45

47

45

SI OR NOD 106
6. 6 -8. 7 -0. 1 0. 0 0. 1 -0. 0

40

150

(51

)52
153

154

155>i

ASS
I

-6. 6 l. 5 0. 1

STRESS EXPANSION FOR NODE 108
-6. 6 10. 9 0. 1

0. 0

0:0

-0. 0

SI Z 0. 313 LENGTH 3. 850 AREA
STRESS AT NODES 107. 108 9'. 1 J 18. 4 ALLO14ABLE
STRESS EXPANSION FOR NODE 107

0. 851
27. 8

-0. 0





CONSYS ANALYSIS PROGRAM
VERSION 4. 2 R ELEASED 12/03/82

. REQUISITION 79508 DATE 09/09/87
BY: ASZ PACE 9-j 2OF ice.

HJM 9-!0-8
AEP «150T CRANE «60T LOAD «SUPPORT TO GIRDER «NELDS «* «SSE

TRESSES

3-9 LINE ELEMENT 5 . SIZE 0. 313 LENGTH 8. 020 AREA i. 772
~ I ALLOhlABLE 27. 8

STRESS EXPANSION FOR NODE 109
-7. 6 10.9 -. 0. 2 0. 0 -0. 2 -0. 0

10 N
-8. 7 0. 2 0. 0 0. l -0 0

13

14

. 313 LENGTH 3. 850 AREA
STRESS AT NODES Ilfi112'. 3e ib. 2 . ALLOWABLE
STRESS EXPANSION FOR NODE 111

0. 851
27. 8

17

0. 1

STRESS EXPANSION FOR NODE 112
-6. 6 -8. 7 O. 1

0. 0

0. 0

-0. 0

0. 1

-0. 0

-0. 0
'19

21

22
'23

P,+

3-D LINE ELEMENTS", '„7'IZE'=',- 0. 219
STRESS AT NODES. 101~ 107. ~ . 9. 14

6. 6 1. 5 -0. 1

STRESS EXPANSION FOR NODE 107

LENQTH 7. 120 AREA
9. 1 ALLOMABLE

0. 0 -0. 0

1. 103
27. 8

-0. 0

1 4

27

29

r' P„-; -," ~
~

V'

3-D LINE ELEMENT: '':" SIZE';""". 0. 219 LEN|'TH 7. 120' AREA . i. 103
~ 4

STRESS EXPANSION FOR NODE 106
b. 6 - -8. 7 -0. 1

.,-" '...:'.-6. 6, .:; '-8. 7,'-= " 0. 1

0. 0

0. 0

0. 1

0. 1

-0. 0

-O. 0

4

33

39

FX 7. 80 s FY 7.60 s FZ
MX . 5 60 s MY 198. 20 s MZ

l. 60
89. 50

39

40

41

42

43

45

47

«««««JOB COMPLETED «««««

19. 4

49

30

1r 3 I

Ib0
I
P7





+++++ CGNSYS INPUT DATA LISTING +++++ 09/09/87
SZ pHt"C -/2 OF ISA

5 10 15 20 25 30 35 40 45 50 55 60 65 70 7
V V V V V V V V V V V V V V

* * * * ~,M,,":~.4~
2. 79508 ASZ 1. 0. 0. 1. 1.
3. 1. 1.
4. 2. 5.
5. -i.
6. 0. 3125
7. 0. 3125

20. 4
20. 4

10

12

14

17

'10

20

21

j 2S

24

2$

20

8. 0. 247 20. 4
9. -1.

10. 101. 102.
11. 113. 114.
12. 102. 107.
13. 1 14. 1 19'.
14. 111. 112.
15. 200.
16. -i.
1 . -12. b.
18. '01;
19. 102.
2 . 103.
21. 104.
22. 105.
2 . 0
24. -12.. 4.
25. 107.
2 . 108.
27. 109.
28. 1 10.

30. 111.
31. 1!2.
3 . 200.
33.
34. 101. 1. 1 24.

O.
0.
0.
0.
0.
0.,

0
0.
0.
0.

0.
0.

'.

i.
i.
1.
1.
2.

3.
i.
i.

-0. 35
0. !75
0. 175
0. 175
0. 175
0. 175
0. 175

-7. 98
3. 99
3. 99
3. 99
3. 99

-9. 02
4. 51
4. 5f

0.

4,

2. 12.

,9. 01
4. Oi
3. 51

-3. 51
-4. 01
-9. Di

4. 01
3. 51

-3. 51
-4. 01

9. 01
-3. 64

0.

s0

3 . -1...
36. 200. 4. 2.
37. -i.,

4. 1'' ''" 1. 4 3. 0 113. 8

40

41

42

38. F INISH
A A A A A A A A A A A A A A

44

47

40

40





2

3

++w CONSYS ANALYSIS PROGRAM 4+% REQUISITION 79508 DATE 09/09/87
VERSION 4. 2 RELEASED 12/03/ 2 BY: ASZ ACE4-tv< F lSL

HlJv 9-l0 B7
AEP + 150T CRANE 4 60T LOAD + FIXED SUPPORT TO GIRDER 4 WELDS + B o QBE

++4~ SYSTEM PROPERTIES +++++
5

4 LOAD STEP... DIRECTIONS LOCATION Q A IS

10

15

14

17

14

CENTROIDSe X AXIS......., .
Y AXIS.........
Z AXIS.........

SHEAR AREAS..... ~... ~.... ~

POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

0. 00
O. 00
5. 95

375. 05

4. 20
3. 00

-0, 00

-0. 00
12.

69'65.39

4. 10
113. 80

-0. 00
-0. 00

11. 54
0. 18

1. 40
0. 00

19

~ 20

21

NUMBER OF FORCE DEFINITION NODES...
i .

g 23

24
++4++ SYSTEM ELEMENT STRESSES

DIRECT STRESSES ARE EQUAL Y DISTRIBUTED THROUGHOUT SHEAR AREA
'+ 24

-'

DRX „, 0. 7 DRY O. 3 DRZ 0. 1
27 i

g 29

30

3-D LINE ELEMENT 1 SIZE 0. 247 LENGTH 5. 000 AREA 0. 873
STRESS AT NODES 101> 102 b. 9i 3. 5 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 101

6.2 - -0. D -0. 1
STRESS EXPANSION FOR NODE 102

2.8 . -, M.O M. 0

0. 0

0. 0

0. 0

O. D

.0. 0

0.0.
3-D LINE ELEMENT 2 SIZE 0. 247 LENGTH 7. 020 AREA 1. 226
"'STRESS AT NODES 103. 104 3. ii 3. 1 ALLOWABLE 20. 4

STRESS EXPANSION FOR NODE 103
2.4'. "'""-O. 0." .. ~. 0

STRESS EXPANSION FOR'- NODE 104
0. 0 0. 0 0. 0

-2. 4 -0. 0 0. 0 0. 0 0. 0 0. 0

3-D LINE ELEMENT 3 SIZE 0. 247 LENGTH 5. 000 AREA O. 873
STRESS AT NODES .105'06 3. Si
STRESS EXPANSION FOR NODE 105

-2.8 ' '.O 0. 0

6. 9'LLOWABLE 20. 4

0. 0O. 0 0. 0
44

47
STRESS EXPANSION FOR NODE 106

-6. 2 -0. 0 0. 1 0. 0 O. 0 0. 0

49 3-D LINE ELEMENT 4 SI ZE O. 247 LENGTH 5. 000 AREA 0. 873
STRESS AT NODES 113> 114 6. 9~ 3. 5 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 113

155

PG
7

6. 2 0. 0 -0. 1
STRESS EXPANSION FOR NODE 114

2. 8 0. 0 -O. 0

0. 0

O. 0

-0. 0

-0. 0

0. 0

O. 0



1,4



CONSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 09/0'9/87
BY: ASZ CE - 4 iaZ

hV3ii 0 lO 87
AEP + 150T CRANE 4 60T LOAD + FIXED SUPPORT TO GIRDER % WELDS + B 4 OBE

SYSTEM ELEMENT STRESSES %4I%%+

3-D LINE ELEMENT 5 SIZE 0. 247 LENGTH 7. 020 ARE
STRESS AT NODES 115> 116 3. 14
STRESS EXPANSION FOR NODE 115

2. 4 0. 0 -0: 0

3. 1 ALLOWABLE 20. 4

0. 0 -0. 0 0 0
10

12

STRESS EXPANSION FOR NODE 116
-2. 4 O. 0 0. 0 0. 0 -0. 0 0. 0

14

l5

3-D LINE ELEMENT 6 SIZE 0. 247
STRESS AT NODES 117> 118 3. 54
STRESS EXPANSION FOR NODE 117

LENGTH 5. 000 AREA 0. 873
6. 9 ALLOWABLE 20. 4

-2. 8 0. 0 '0.0
STRESS EXPANSION FOR NODE 118

-6. 2 0. 0 0;1 0. 0

-0. 0

-0. 0

0. 0

0. 0

21

3-D -LINE ELEMENT 7 SIZE 0. 313 LENGTH 3. 815 AREA 0.
843'"STRESSAT NODES 1024 107 0. 44 0. 4 ALLOWABLE 20. 4

STRESS EXPANSION FOR NODE 102
0. 0 0. 0 -0. 0

STRESS EXPANSION FOR NODE 107
0. 0 0. 0 0. 0

25
0. 0 - . 0. 0 ~.0 '.0 0. 0 0. 0

3-D LINE ELEMENT: 8 SIZE 0. 313 LENGTH 3. 815 AREA 0. 843

) 20

30

STRESS AT NODES 1034 108 0. 44
STRESS EXPANSION FOR NODE 103

0,0 0. 0 -0. 0

0. 4 ALLOWABLE 20. 4

0. 0 0. 0 0. 0
31 S S EX ANSION FOR NODE 108

0.0 ., ', - 0.0 M.O 0. 0 0. 0 0. 0

3-D NE ELEMENT 9 SIZE 0. 313 LENGTH 3. 815 AREA 0. 843
STRESS AT NODES 104> 109 0. 44 0. 4 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 104

37

40

.0 0. 0
STRESS EXPANSION FOR NODE

109'.

0, "
~ ""'-'. O. 0 . 0. 0

a.o

0. 0

0. 0

0. 0

O. 0

0. 0

41 3-D LINE ELEMENT 10 SIZE 0. 313 LENGTH 3. 815 ~ AREA 0. 843
STRESS AT NODES 1051 110 0. 4. 0. 4 ALLOWABLE 20. 4

43 ST S EXPANSION FOR NODE 105
0. 0 '. 0 0. 0

STRESS EXPANSION FOR NODE 110
0. 0 0. 0 0. 0

45

i 42

45

O. 0 0. 0 0. 0 0. 0 0. 0 0. 0

3-D LINE ELEMENT 11 SIZE 0. 313 LENGTH 3. 815 AREA 0. 843
40 ST SS AT NODES 1 14' 19 0. 4I

STRESS EXPANSION FOR NODE 114
0. 0 0. 0 -0. 0

0. 4 ALLOWABLE 20. 4

0. 0 0. 0 0. 0

5I
STRESS EXPANSION FOR NODE 119

0. 0 0. 0 -0. 0 0. 0 0. 0 0. 0

SS

SG

3-D NE ELEMENT 12 SIZE 0. 313
STRESS AT NODES 115. 120 0. 4>
STRESS EXPANSION Fon niODE 115

0. 0 O. (I -0. 0
STRESS EXPANSION FOR NODE 120

O. 0 0. <I -0. 0

LENGTH 3. 815 AREA 0. 843
0, 4 ALLOWABLE 20. 4

0. 0

0. 0

0. 0

0. 0

0. 0

0. 0





+4+ COhlSYS ANALYSIS PROGRAM +en
VERSION 4. 2 RELEASED 12/03/82

REOUI SITION 79508 DATE 09/09/87
BY: ASZ PACE 0-/27OF ieZ.

I

~12
3

4

15
5

&1JPf 'I lo 87
AEP + 15OT CRANE + 60T LOAD + FIXED SUPPORT TO CIRDER + WELDS + B + QBE

SYSTEM ELEMENT STRESSES

3-D LINE ELEMENT 13 SIZE 0. 313 LENCTH 3. 815 AREA 0. 843

) 5

0

N ES 1 16'21 0. 4i
STRESS EXPANSION FOR NODE 116

O. 0 O. 0 0. 0 0. 0 0. 0

0. 4 ALLOWABLE 20. 4

0. 0
10

11

12

XPANSIQN FOR NODE 121
0. 0 0. 0 0. 0 0. 0 0. 0 O. 0

I 14

15

SIZE 0 313 LENQTH 3 815 AREA 0 843
STRESS AT NODES 1171122 O. 4i 0. 4 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 117

lb
17

18

.0 0. 0
STRESS EXPANSION FOR NODE 122

O. 0 0. 0 O. 0

0. 0

O. 0

0. 0

0. 0

0. 0

O. 0

20

21

3-D LINE ELEMENT-., 15 SIZE'. 313 LENQTH 12. 650 AREA
STRESS AT NODES ili4112 0. 2s O. 2 ALLOMABLE

2. 795
20. 4

23

24

NQ 111
O. 0 0. 0 0. 0

STRESS EXPANSION FOR NODE 1i2
0. 0 0. 0 0. 0

O. 0. 0 O. 0 0. 0
~ 25

27

I

3-D LINE ELEMENT 16 SIZE 0. 313 LENGTH 12. 650 AREA 2. 795
25

25

30

31

1 124 O. 21
STRESS EXPANSION FOR NODE 123

0. 0 0. 0 0. 0

O. 2 ALLOWABLE 20. 4

0. 0 -0. 0 0. 0

32

33 '.

0. 0'"; 0. 0 0. 0 0. 0 -0. 0 O. 0

35

37

40

g41

FX
MX

AB-420 i FY
3 00 s MY

A,,A, \,

I

E EMENT 17 NODE 200
4.10 s FZ 1. 40

113. 80 > MZ 0. 00

6. 9'
1

45

47

45

40

50

51

+~~ JQB COMPLETED +~++

!55

lb5

P7





O2

7P ~g

CONSYS INPUT DATA LISTING +++++ 09/09/87
SZ C;E -/Z$'w I82.

5 10 15 20 25 30 35 40 45 50 55 bO b5 70
V V V V V V V V V V V V V V

AEP + 150T CRANE + bOT LOAD 4 FIXED SUPPORT TO QIRDER + WELDS 4 B 4 SSE
2. 79508 ASZ 1. 0. 0. I. l.
3. 1. l. lhJH T l4-87
4. 2 5

10

12

13'4

17

21

24

6. 0. 3125 27. 8
7. 0. 3125 27. 8

0. 247 27. 8
9. -l.

10. 101. 102.
1 14.

22. 20~~ 107.
13. 114. 119.
1 ~ 111. 112.
15. 200.
16. -l.
1 . -la „b.
18. 101:
19. 102.
20. 103.
21. 104.
22. 105.

0.
D.
0.
0.
0.

l. 3.
i. 3.
1. i.
i. i.
l. 2.

-0. 35
0. 175
0. 175
0. 175
0, 175
0. 175

12.

3. 2. 2.

9. 01
4. Oi
3. 51

-3. 51
-4. Oi

25

25

2 . 106.
24. -12..: 4.
25. 107.2: 108.
27. 109.
28. 1 10.

30. 111.
31. 112.

O.

0.
0.
0.
0.

O.
D.

0. 175 .-9. 01
-7. 9'8

3. 99 4. Oi
3. 99 3. 51
3. 99'3. 51
3. 99 -4. Oi

-9 ~ 02
4. 51 .- 9. Oi
4. 51 ~ '3. 64

$7

40

33. 9999. '-
34. 101. 1. 1 24.

36. 200. 7.
8'7.-1.

7. 6

0.

i. 6

0.

198. 2

41

42
A ~ A A A A A A' A A A A,A A

47

4S

S2

ISS,
I l
'SCl,



CQNSYS AhlALYSIS PROGRAM 44>'-.

VERSION 4. 2 RELEASED 12/03/82
REQUISITION 79508 DATE 09/09/87
B ASZ GF -/9 t8=

j 2

HJJUI 9 /0" 7

AEP 4 150T CRANE 4 60T LOAD + FIXED SUPPORT TO GIRDER + WELDS + B 4 SSE

SYSTEM PROPERT IES ++4.++
5

G

7
LOAD STEP.. DIRECTION>

10

13

~ 15

10

17

15

CENTROIDS> X AXIS... ~.....
Y AXIS.........
Z AXIS.........

SHEAR AREAS..........
POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

0. 00
0. 00
5. 95

375. 05

7. 80
5. 60

-0. 00

-0. 00
12.

69'65.39

7. 60
198. 20

-0. 00
-0. 00

11. 54
0. 18

1. 60
0. 00

20
NUMBER OF FORCE DEFINITION NODES... 1

+4+44 SYSTEM ELEMENT STRESSES 4+444

25

25
DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUQHOUT SHEAR AREA

DRX - „ i. 3 DRY O. 6 DRZ O. 1

3-D LINE ELEMENT 1 SIZE 0. 247 LENQTH 5. 000 AREA 0. 873
STRESS AT NODES 1011102 12. ii 6. 2 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 101

31

32
,
10.8- -0.0 ', -0. 1

STRESS EXPANSION FOR NODE 102
-'' '=-' '4. 8 -0. 0 .

'' -0.1'. 0 0. 0

0. 0 0. 0

0. 0

0. 0

3-D LINE ELEMENT 2 SIZE 0. 247 LENQTH 7. 020 AREA 1. 226
STRESS AT NODES 103> 104 '. 6> 5. 6 ALLOWABLE 27. 8

35
STRESS, EXPANSION FOR NODE 103

:;;. - -4.2 -'- -0.0:„'- - -0. 1:,
STRESS'EXPANSION FOR NODE 104

0. 0 0. 0 0. 0

4'1

-4.. 2 -0. 0 0. 1 0. 0 0. 0 0. 0

3-D LINE ELEl'IENT 3 SIZE 0. 247 LENQTH 5. 000 AREA 0. 873

45

ST ESS AT NODES 105'06 6. 2i
STRESS EXPANSION FOR NODE 105

4 8 *i 0 0 0. 1

12. 1 ALLOWABLE 27. 8

0. 0 . ~ 0. 0
4d

47
STRESS EXPANSION FOR NODE 106

-10. 8 -0. 0 0. 1 0. 0 0. 0 0. 0

51

3-D LINE ELEMENT 4 SIZE 0. 247 LENGTH 5. 000 AREA 0. 873
STRESS AT NODES 1131 114 12. li 6. 2 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 113

p5
15G

10. 8 0. 0 -0. 1
STRESS EXPANSION FOR NODE 1 14

4. 8 0. 0 -0. 1

0. 0

Q. 0

-0. 0

'-0. 0

0. 0

0. 0



0 e



Y

CONSYS ANALYSIS PROGRAM ++ls REQUISITION 79508 DATE 09/09/87
VERSION 4. 2 RELEASED 12/03/82 BY: ASZ PACE - 30OF l82.

IYIJtYI 9~Id 87
AEP + 150T CRANE + 60T LOAD + FIXED SUPPORT TO GIRDER 4 WELDS II B o SSE

SYSTEM ELEMENT STRESSES 4+ll++

3-D LINE ELEl'IENT '
SIZE 0. 247 LENGTH 7. 020 AREA 1. 226

7

j 4

0

STRESS AT NODES f f5, 1 1 6 5. 6Y
STRESS EXPANSION FCR NODE 115

4. 2 0.'0 -0. 1

5. 6 ALLOWABLE 27. 8

0. 0 -0. 0 0. 0
10

) 11

12

STRESS EXPANSION FOR NODE 116
-4. 2 0. 0 0. f 0. 0 -0. 0 0. 0

3-D NE ELEMENT 6 SIZE 0. 247 LENGTH 5. 000 AREA 0. 873
STRESS AT NODES f f71 1 18 6. 2> 12. 1 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 117

14

Q 17

14

-4. 8 0. 0 0. 1
STRESS EXPANSION FOR NODE f18

-10. 8 0. 0 0. f

0. 0

0. 0

-0. 0

-0. 0

0. 0

0. 0
10

Q 20

21

24

3-D LINE ELEMENT. 7 SIZE 0. 313 LENQTH 3: 815 AREA 0. 843
STRESS AT NODES f02Y 107 '. 7i '. 7 ALLOWABLE 27. 8

T S XPANSION FOR NODE f02
0. 0 0. 0 -0. 1

STRESS EXPANSION FOR NODE f07
0. 00. 0

0. 00,00..0 .'

3-D LINE ELEMENT 8 SIZE O. 3f3 L'ENQTH 3. 815 AREA 0. 843

0. 0

0. 0

20

S AT NODES 1 03> 108 0. 7Y
STRESS EXPANSION FOR NODE 103

0. 0 0. 0 -0. f 0. 0 0. 0 0. 0

0. 7 ALLOWABLE 27. 8

0. 0
OR NODE 108
0.0'. 0 0. 0 0. 0

24

27

3-D NE ELEMENT 9 SIZE 0. 313
STRESS AT NODES f04Y f09 0. 7Y
STRESS EXPANSION FOR NODE 104

0.0 ',. " O.f
STRESS EXPANSION FOR NODE'09-

0. 0 0.0 '.,' 0. 1

0. 0 , 0. 0 0. 0

0. 0 0. 0 0. 0

LENGTH 3. 815 AREA 0. 843
0. 7 ALLOWABLE 27. 8

3-D LINE ELEMENT 10 SIZE 0. 313 LENGTH 3. 815 AREA 0. 843
STRESS AT NODES 105 110 0. 7Y 0. 7 ALLOWABLE 27. 8

0.0 0. 0 0. 1
STRESS EXPANSION FOR NODE 110

0. 0 0. 0 0. 0

I
44

0. 0. 0 0. 0 0. 0

3-D LINE ELEMENT 11 SIZE 0. 313 LENGTH 3. 815 AREA 0. 843
I40

f*o STRESS EXPANSION FOR NODE 114
0. 0 0. 0 -0. 1 0. 0 0. 0 0. 0

LLOWAB E 27. 8

AN NO 1

0. 0 0. 0 -0. f 0. 0 0. 0 0. 0

IssI'isa'.

g~vl

-D BIZ O. 313
STRESS AT NODES f f 5Y 1 20 0. 71
STRESS EXPANSION FOR hlODE 115

0. 0 (l. (> -0. 1

STRESS EXPANSION FOP. hii:Ii)E f20
0. 0 O. <> -0. 1

0. 0

0. 0

0. 0

0. 0

NQTH 3. Bf5 AREA
0. 7 ALLOWABLE

0. 843
27. 8

0. 0

0. 0





«»«CONSYS ANALYSIS PROGRAM «««REQUISITION 79508 DATE 09/09/87
VERSION 4. 2 RELEASED 12/03/82 BY: ASZ PAGE 5-/3i QF la~

hQ ~ I
AEP» 150T CRANE + 60T LOAD» FIXED SUPPORT TO GIRDER» WELDS» B» SSE

'»»»»» N ELEMENT STRESSES »»»»»

3-D LINE ELEMENT 13 SIZE 0. 313 LENGTH 3. 815 AREA 0. 843
0. 7 ALLOWABLE 27. 8

10

STRESS EXPANSION FPR NODE 116
0. 0 5.0 0.1 0. 0 0. 0 0. 0

12

0. 0 0. 0 . O. 1 0. 0 0. 0 0. 0

13

14
1

,'15

STRESS AT NODES 117I 122 0. 7I
STRESS EXPANSION FOR NODE 117

C 3. 815 AREA O. 843
0. 7 ALLOWABLE 27. 8

16 .0 O. I
STRESS EXPANSION FOR NODE 122

0. 0 0. 0 0. 1

O. 0

0. 0

0. 0

0. 0

O. 0

0. 0

20 3-D'INE ELEMENT-'5 SIZE 0. 313 LENGTH 12. 650 AREA
STRESS AT NODES" iilI112'. 2I 0. 2 ALLOWABLE

2. 795
27. 8

24

0. 0 0. 0 0. 0
STRESS EXPANSION FOR NODE 112

0. 0 0. 1 0. 0

26

27 3-9 LINE ELEMENT 16, „SIZE.; 0. 313'ENGTH 12. 650 AREA 2- 795
.8

20

31

STRESS EXPANSION FOR NODE 123
0. 0 0. 0 0. 0 0. 0 -0. 1 0. 0

32 0. O O. O , 0. O 0. 0 -0. 1 0. 0

57

FX
NX

7.80 s FY
5.60 s NY

7.60 s

198. 20 >

17 NODE 200
FZ '. 60
NZ 0. 00

i40
41

12. 1 r-Sl

46

47

46

l40

isa

152
f
153
I
154

155

I56
I
P7

JQB CONPLETED





0 79~98 P- .-z7
~+~%+ CONSYS INPUT DATA LISTING +4'+++
ASZ pgr~ ~ ~ ..= tSZ.

14

95
5

5 10 15 20 25 30
V V V V V V

AEP 4 150T CRANE + 60T LQAD 4
2. 79508 ASZ 1. 0. 0. i.
3. 1. i.
4. 2. 5.

35 40 45 50 55 60 65
V V V V V V V

SUPPORT TD QI+DEg e gg~R~P+ EF
1.

stat w-Io-87

10

5. -1.
b. 0. 3125
7. 0. 3125
8.
9. 101. 102.

10. 105. 106.

20. 4
17. 0

i. 1.
1. 2.

3.

14

)IS

17

15

20

11. 200.
12. -1.
13. 101.
14. 102.
1 5. 103.
16. 104.
17. 105.
18. 106.
19. 200.
20. 9999.
21. 101. i. 1 06.
22 '-1

4. 56
0.
0.
4. 56
5. 05
5. 05„
0;

2.

4. 51
4. 51

-4. 51
-4. 51
-4. Oi

4. Oi
0.

0.
0.
0.
0.
0.
O.
0.

25

25

29

23. 200.
24. -1.
25. F INI

47.
9'H

A A A A A A A A A A A A A

32

35

35

39

41

45

45

49

52

54

SS

S5



I!



CQhlSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 09/10/87
BY: ASZ PAGEOS-I 3 OF l8Z.

9"Id-B '1

AEP + 150T CRANE + 60T LOAD + SUPPORT TO GIRDER + WELDS + C + OBE

++4-44 SYSTEM PROPERTIES

LOAD STEP...... 1 DIRECTIONS LOC I0

S

9

IO

F11
12

CENTROIDSi X AXIS.........
Y AXIS.........
Z AXIS.........

X

2. 34
2. 34

-0. 00

-0. 00

0. 00
0. 00

13

'1 14

llSi
Id

IS

SHEAR AREAS..........,....
POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES.........
TRANSLATED MOMENTS........

5. 78
64. 00

0. 00
0. 00

5. 78
27. 43

4. 10
0. 00

5. 78
91. 43

O. 00
57. 51

19

20
NUMBER OF FORCE DEFINITION NODES... 1

24

25

27

25

29

3S

SYSTEM ELEMENT STRESSES +++++

DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUQHOUT SHEAR AREA
DRX . 0.0,":; DRY — . 0.7 DRZ. 0.0

3-D LINE ELEMENT 1 SIZE 0. 313 LENQTH 4. 560 AREA 1. 008
STRESS AT NODES 1 01 i 102 3. 5i 3. 6 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 101

0.0 ' ."; -2.8 0. 0 '

~ 4 0. 0 '. 0
STRESS EXPANSION FOR NODE 102

0. 0 ",', -".-2. 8„. 0. 0 '" -1. 5 0. 0 0. 0

3-D LINE ELEMENT 2 SIZE 0. 313 LENQTH 9. 020 AREA 1. 993
STRESS AT NODES 102> 103 3. 6> 3. 6 ALLOWABLE 20. 4
STRESS. EXPANSION" FGR NODE 102

0 0- .~ "~'" ~-"-2 8'- 0.0 "'', -1.5- 0. 0 0. 0
STRESS EXPANSION'.;FOR NODE 103

41

0. 0 2. 8 0. 0 -1. 5 0. 0 0. 0

42 3-D LINE ELEMENT 3 SIZE O. 313 LENGTH 4. 560 AREA 1. 008
ST 8 A N '103i1,04 3. 6i 3. 5 ALLOWABLE 20. 4
STRESS EXPANSION FQR NODE 103

0. 0 ' 2. 8 0.0 - -i. 5 0. 0 O. 0
4d

47

4S

STRESS EXPANSION FOR NODE 104
0. 0 2. 8 0. 0 i. 4 0. 0 0. 0

51

. 3-D LINE ELEMENT 4 SIZE 0. 313 . LENQTH 8. 020 AREA i. 772
STRESS AT NODES 105> 106 3. 5> 3. 5 ALLOWABLE 17. 0
STRESS EXPANSION FOR NODE 105

P2 0. 0 2 5
STRESS EXPANSION FOR NODE 106

0. 0 -2 5

0. 0

0. 0

1. 7

1. 7

0. 0

O. 0

0. 0

0. 0





CONSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE,09/10/87
BY: ASZ PACE < / 9 OF ISZ.

1

~ ) 2

3

7
5

4

le pl 9" lo-87
AEP + 150T CRANE 4 60T LOAD 4 SUPPORT TO GIRDER 4 SJELDS + C + OBE

++4++ SYSTEM ELEMENT STRESSES 4++++

FORCE DEFINITION NODE ABSOLUTE ELEMENT 5 NODE 200

) 4

0

10

MX
0. 00 k FY
0.00 s MY

4. i0 s FZ 0. 00
0.00 i M2 47. 90

12 MAXIMUM ABSOLUTE STRESS ON ELEMENT 1 3. 6 kSI

14

15

14

17

14

10

20

21

+++%+ JOB COMPLETED

124

27

30

37

34

40

41

42

44

47

49

50

51

15
I
153
1

154

154



CONSYS INPUT DATA LISTING
+++4'4''z

rz&e 4- 13$ n= IB=
5 10 15 20 25 30 35 40 45 50 55 60 65
V V V V V V V V V V V V V

1. AEP + 150T CRANE 4 60T LOAD + SUPPORT TO GIRDER 4 NELDS + C + SSE
2. 79508 ASZ 1 . 0. O.
3. l. 1. 8J Ivl 9-/0-87
4. 2. 5.-i.
h. 0. 3125 27. 8
7. 0. 3125 23. 1

10

I12

15,

''14

17

19

Q 20

21

24

25

25
27

8.
9. 101. 102.

10. 105. 106.
1 . 200.
12.
13. 101.
1 . 102.
15. 103.
16. 104.

18. 106.
19. 200.
2 . 9999.
21. 101. l. 1 06.
22. —1.

24.. -i.
25. F INI

4. 56
0.
0.
4. 56
5. 05.
5. 05
O.

7. 6

1. 1.
1. 2.

4. 51
4. 51

-4. 51
-4. 51
-4. 01

4. Oi
0.

3.

0.
0.
0.
O.
0.
O.
O.

89. 5

~20
30

A A A A A A A A A A A A A

32

35 .

30

140

42

44

45

47

40

50

51

154

155'
I





CONSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/S2

REQUISITION 79508 DATE 09/10/87
BY: ASZ PAGE/ j ~ GF le

HJ+ V-IO 8'7
AEP + 150T CRANE + 60T LOAD 4 SUPPORT TO GIRDER + WELDS + C + SSE

SYSTEM PROPERTIES 44+++

LOAD STEP...... 1 DIRECTION, LOCATION OR AXIS

10

'I 4
I,
I>15

CEN IDSI X AXIS......... -0. 00
Y AXIS......... 2. 34
Z AXIS......... 2. 34 -0. 00
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5. 78 5. 78

POLAR MOMENTS OF INERTIA.. 64. 00 27. 43

O. 00
0. 00

5. 78
'91. 43

17

A A RC S.........
TRANSLATED MOMENTS........

0. 00
0. 00

7. 60
0. 00

0. 00
107. 31

INITION NODES... 1

21

24

24

27

'0

SYSTEM ELEMENT STRESSES

IR STRESSE ARE EQUALLY DISTRIBUTED,THROUQHOUT SHEAR AREA
'DRX '," 0. O.=.„. DRY.: „ i. 3 DRZ O. 0

3-D NE ELEMENT 1 SIZE O. 313 LENQTH 4. 560 AREA 1. 008
STRESS AT NODES 1014 102 6. hi h. 7 ALLOWABLE 27. 8
STRESS EXPANSION FOR NODE 101

31

32
3 O. 0

STRESS EXPANSION FOR NODE 102
O. 0 ~ -5. 3 0. 0 20 7

0. 0

0. 0

0.0 i

0. 0

3-D LINE ELEMENT 2 SIZE 0. 313 LENQTH 9, 020 AREA .1. 993
STRESS AT NODES 102 103 6. 7 h. 7 ALLOWABLE 27. 8

37

35
0 02

0. 0, '" "-'5. 3 -,:"-'.0
STRESS EXPANSION FOR NODE 103

-?7 0:0 0. 0

40 .3 0. 0 2e 7 0. 0 0. 0

3-D LINE ELEMENT 3 SIZE O. 313 LENQTH 4. 560 AREA 1. 008
43

45

> 104 b. 71
STRESS EXPANSION FOR NODE 103

0. 0 ' 5. 3 O. 0 20 7 0. 0

6. 6 ALLOWABLE 27. 8

0. 0
4d A I OR NODE 104

0. 0 5. 3 0. 0 2. 6 0. 0 0. 0

49 4 SI Zf 0. 313 LENQTH 8. 020 AREA l. 772
STRESS AT NODES 105> 106 b. 5i 6. 5 ALLOWABLE . 23. 1
STRESS EXPANSION FOR NODE 105

551
I

5Gj
I

P7

4. 7 O. 0
STRESS EXPANSION FOR NODE 106

0. 0 -4 7 0. 0

3. 2

3. 2

O. 0

O. 0

O. 0

O. 0





) 2

3

4

+4+ CONSYS ANALYSIS PROGRAM +44 REQUISITION 79508 DATE OS'/10/87
VERSION 4. 2 RELEASED 12/03/82 BY: ASZ PAGE 4 13I OF I82

V-lo-87
AEP + 150T CRANE + bOT LOAD + SUPPORT TO GIRDER + IlELDS 4 C + SSE

MEAT STRESSES

FORCE DEFINITION NODE ABSOLUTE ELEMENT 5 NODE 200
7

0. 00 s MY'.00 s MZ
O. 00,

89. 50

10

13

14

MAXIMUM ABSOLUTE STRESS ON El EMENT 1 b. 7 KSI

14

17

14

+~+~+ gOB COMPLETED ~~+~+

21

22

24

25 ~ ~

$ 24
'7

'4

Q 29

30

33

37 .

34

41

L2
43

44

47

44

50

)53
1 ~ 4



1



CONSYS INPUT DATA LISTING +++++ 09/10/87
Asz pdt' 38 or- (82.

5 10
V V

1. AEP + 50
2. 79508 ASZ 1

3. 1. i.
4. 2. 5

15 20 25 30 35 40 45 50 55 60
V V U V V V V V V V

~57b~+~UEPQHI 'ECLRIRDEB + HE
0. 0. f.

Nr1 9-(0-87

70 7',
V \

1I 0

9

10

12

13

14

1 17

'10

19

, 20

5. -i.
6. 0. 3125 17. 0
7. 0 4
8. -1.
9. 101. 102.

10. 113. 114ii. 102. 107.
12. 114. 119.
13. 200
14.
1 5. -12. 6.
16. 101.
17. 102.
18. 103.
19. '04.

O.
0.

1. 2.
1

-0. 558

0. 279
0. 279

3. 2. 2.

4. 01
3. 51

22 20. 105.
21. 106.

4 22. -12. 4..

0.
0.

0. 279
0. 279

-4. 01
-9. 01

4
23. 107.
24. 108.
25. 109
26. 110.
27. 200:
28. 9999.
29. 10f . 1. 1 22.
30.. -i.
31. 200 4

0.
0.

0.
0.

3. 175
3. 175

3. f75
0.

'4. 01
3. 51

-4. Oi
0.

37

. 30

32. -1.
33. F INISH

A A 4 A

41

42

. 44
1

45

, 47

49

, 50

51





CONSYS ANALYSIS PROGRAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 09/10/87
BY: ASZ PAGE 'f-/99OF 19 ~

}4

gJH 9-lO-87
AEP «150T CRANE «60T LOAD «FLT SUPPORT TO GIRDER «LJELDS «B'OBE

«««««SYSTEM PROPERTIES «««««
r

LOAD STEP...... 1 DIRECTION LOCATION OR AXIS

X

10

12

CEN IDSe X AXIS.
Y AXIS......... 0. 00
Z AXIS........ ~ 0. 00

-0. 00

-0. 00

-0. 00
-0. 00

13

~ 14

IS

15

17

15

AREASo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

POLAR MOMENTS OF INERTIA..

RA LATED FORCES.. ~......
TRANSLATED MOMENTS........

5. 95
238. 55

4. 20
2. 20

11. 06
165. 39.

2. 80
113. 80

5. 95
o. 46

1. 40
10. 60

19

Q 20

21

R E DEFINITION NODES... 1

24

«««««SYSTEM ELEMENT STRESSES «««««

27

DRX
A

0..7',.".. DRY
SRBU

O. 3 DRZ
HROUQHOUT SHEAR AREA

0. 2

24

~ 29

30

-D L N I SI ZE 0. 247 LENGTH 5. 000 AREA O. 873
STRESS AT NODES 101. 102 13. 3. 9. 9 ALLOWABLE 20. 4
STRESS EXPANSION FOR NODE 101

Q 32 STRESS EXPANSION FOR NODE 102
2. 8.'" ~ '.:" -6. 4 M. 0

O. 0

D. 0

. 0

0. 0

0. 0

0. 0
4

3S

35

37

3-D LINE ELEMENT 2 SIZE 0. 247 LENGTH 7. 020 AREA 1. 226
STRESS AT NODES 103'04 9. 5i 9. 5 ALLOWABLE 20. 4

A O FOR NODE 103
2. 4: .'-. -b. 4;, -O. 0 '., O. 0 0. 0 0. 0

STRESS EXPANSION FOR NODE 104

41

0. 0 0. 0 0. 0 0. 0

42 3-D LINE ELEMENT 3 SIZE 0. 247 LENGTH 5. 000 AREA 0. 873
43

4S

ST A NODES 105> 106 ' 9. 9i
STRESS EXPANSION FOR NODE 105

-2. 8 -6. 4. 0. 0 0. 0 0. 0

13. 3 ALLOMABLE 20. 4

0. 0
45

47

45

ST S EXPANSION FOR NODE 106
-6. 2 -6. 4 0. 1 0. 0 0. 0 O. 0

O.
STRESS AT NODES 113. 114 13. 3.
STRESS EXPANSION FOR NODE !13

5. 000 AREA 0. 8 3
9. 9 ALLOMABLE 20. 4

53
I
I54
Ir Sl"I
.Se'

C 6. 4 -0. 1

STRESS EXPANSION FOR NODE 114
2. 8 6. 4 -0. 0

O. 0

a. o

-O. 0

-0. 0

0. 0

0. 0



h



2

14
I
Is

CONSYS ANALYSIS PROGRAM ++«- REGUISITION 79508 DATE 09/10/87
VERSION 4 R <-(+0

9-fo-87
AEP + 150T CRANE + 60T LOAD + FLT SUPPORT TO GIRDER + WELDS 4 B' OBE

SYSTEM ELEMENT STRESSES

3-D LINE ELEMENT 5 I

to

12

STRESS AT NODES 115> lib 9. 5i
STRESS EXPANSION FOR NODE 115

2 4 6. 4
STRESS EXPANSION FOR NODE lib

-2.4 ' 6.4 0. 0

9. 5 ALLOWABLE

0. 0 -0. 0 0. 0

3-D LINE ELEMENT 6 SIZE 0. 247 LENGTH 5. Ono AREA 0. 873
STRESS AT NODES 117> 118 9. % 13. 3 ALLOWABLE 20. 4

ts STRESS EXPANSION FO D

19

-2. 8 b. 4 0. 0
STRESS EXPANSION FOR NODE 118

-6. 2 6

0. 0 -0. 0 0. 0

3-D LINE ELEMENT 7'IZE 0. 313 LENQTH 2. 896 - AREA 0. 640
RES

STRESS EXPANSION FOR NODE 102
0. 0 0. 0 -0. 0

STRESS EXP NS ON
0. 0 0. 0 0. 0

0. 0

3-D LINE

0. 0 M. 0 0. 0 0. 0 " .. 0. 0

STRESS AT NODES 103'08 0. 3i
STRESS EXPANSION FOR NODE 103

0 0 =---- 0 0 -0. 0

0. 3 ALLOWABLE

0. 0

17. 0

Sl STRESS EXPANSION FOR NODE 108
0. 0 0. 0 ~. 0 0. 0 0. 0 0. 0

3-D LINE ELEMENT 9 . SIZE 0. 313 LENQTH 2. 896 AREA 0. 640
STRESS AT NODES 204t 109 0. 3t 0. 3 ALLOWABLE 17. 0
STRESS EXPANSION FOR NODE 104

0.0 „-" -'.0 0. 0
STRESS EXPANSION FOR NODE 109

0. 0 '.'~.t 0. 0 0. 0

0. 0 0;0

0 0

3-D LINE ELEMENT 10 SIZE 0. 313 LENGTH 2. 896 AREA 0. 640
STRESS AT NODES 105'10 0. 3i 0. 3 ALI OWABLE 17. 0

0. 0

STRESS EXPANSION FOR NODE 105
44 0.0, =-" "«'. 0.0 0. 0

STRESS EXPANSION FOR DE 1 0
0. 0 0. 0 0. 0

0. 0 0,0 0. 0 0. 0 0. 0 0. 0

3-D LINE ELEMENT 11 SIZE 0 3i LENQTH ~. 8 6 A

STRESS AT NODES 114'19 0. 3i
STRESS EXPANSION FOR NODE 114

0. 0 '. 0 0

0. 3 ALLOWABLE

0

17. 0

STRESS EXPANSION FOR NODE 119
s 0. 0 0. 0 -0. 0 0. 0 0. 0 0. 0

(
s

tsat'
~

~.el

3-D LINE ELEMENT 12 SIZE 0. 313
STRESS AT NODES 115. 120 0. 3i
STRESS EXPANSION FOR NODc 115

O. 0 0„(t -o. n
STRESS EXPANSION FOR 1'h)DE 120

O. 0 n. (t -0 0

O. 0

0. 0

0. 0

0. 0

n. o

0. 0

LENGTH 2. 896 AREA 0. 640
0. 3 ALLOWABLE 17. 0,





CONSYS ANALYSIS PROGRAM ++K-
UERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 09/10/87
DY: ASZ PAGEA-'4/ OF I

g 2
gJM V-la- 7

AEP + 150T CRANE + 60T LOAD + FLT SUPPORT TO GIRDER + WELDS + B' OBE

++«++ SYSTEM ELEMENT STRESSES

3-D LINE ELEMENT 13 SIZE O. 313 LENGTH 2. 896 AREA 0 64
STRESS AT NODES 116> 1~~1 0. 34
STRESS EXPANSION FOR NODE 116

0. 0 0. 0 O. 0

0. 3 ALLOWABLE

0 0 0. 0

17, 0

10 STRESS EXPANSION FOR NODE 121
0. 0 0. 0 0. 0 0. 0 0. 0 0. 0

I
IS5

3-D LINE ELEMENT 14 SIZE 0. 313 LENt TH 2. 896 AREA 0. 640
STRESS 'AT NODES 117 122 0. 3 O. 3 ALLOWABLE 17. 0
STRESS EXPANSION FOR NODE 117

gp 17

14

0. 0 0. 0 0. 0
STRESS EXPANSION FOR NODE 122

0. 0 0. 0 0. 0

0. 0

0. 0

0. 0

O. 0

0. 0

0. 0

g 20

21

22
~

~

24

FORCE DEFINITION NODE ABSOLUTE ELEMENT 15 NODE 200
FX a.20 i 2.80 s FZ 1. 40
MX 2. 20 1 MY 113. 80 > MZ 10. 60

g 25

27
MAXIMUMABSOLUTE STRESS ON ELEMENT 1 13. 3

y 29

30

g 32

33

34

~ 35

35

37

+ 35

30

40

~ 41

L2
43

y 44

45

45

~ 47

45

~++ JOB COMPLETED

g 50

51

~ 53

54

~ 56

r7





~ ~
~,

CONSYS INPUT DATA LISTING +++++ 09/io/87
A'sz. 4&a — + o iaz

5 10 !5 20 25 30 35 40 45 50 55 60 65 70 7i
V V V V V V V V V V V V V V

1. AEP + 150T CRANE 4 60T LOAD + FLT SUPPORT TO GIRDER + HELDS + 8' SSE

'IO

2. 7950B ASZ
3. 1. !.
4. 2. 5.

6. 0. 3125
7. 0. 247

1. 0. 0. I. 1.'-ia-er

23. 1

27. 8

12

9. 101. 102.
10. 113. 1 14.

1. 2.
1. 2.

3. 2. 2.

13( ~

14 12. 114. 119.
is) 13. 200.
15

1.
2.

15

15. -1 c~ 6.
16. 101. 0.

-0. 558
0. 279 9. Oi

19

20

21

:18. 103.
19. 104.

0.
0.

~ 2
O. 279
O.
279'. Oi

3. 51
-3. 51

22

24

25

2T

2 . !
21. '106.'2. -12. 4.

24. 108.
25. 109.
2 . 110.
27. 200.
28. 9999.

0.
0.

0.
O.
0.
O.
0.

0. 279 -4. 01
0. 279 '9. Oi

-6. 35
3. 175 4. 01
3. 175 3. 51
3. 175 -3. 51
3. 175

0.

30. -1.
31. '00. 7. 8 4. 8 1. 6 3. 8 198. 2 19. 9

35

~ ~

33. F INISH
A A A A A A A A A A A A A A

35

)45

)41

142

43

45

j4T

t45

49

lss
lssr
O'T





CONSYS ANALYSIS PROQRAM
VERSION 4. 2 RELEASED 12/03/82

REQUISITION 79508 DATE 09/10/87
BY: *SZ PAQEW- +~~OF l82. 5E

HJ ~ 9-IO-87
P» 150T CRANE + 60T LOAD» FLT SUPPORT TO QIRDER '» FIELDS «B' SSE

««««» SYSTEM PRPPERTIFS «»«»»

AD STEP.. DIRECTIONS LOCATION OR S

X
.0

NTROIDSi X AXIS.........
Y AXIS......... 0. 00
Z AXIS......... : 0 00

-O. 00

-0. 00

-0. 00
-0. 00

.0

)EAR AREAS...............
LAR MOMENTS OF INERTIA..

ANSLATED FORCES..... ~ ...
ANSLATED MOMENTS........

5. 95
238. 55

7. 80
3. 80

11. 06
165. 39

4. 80
198. 20

5. 95
0. 46

1. 60
19. 90

l. Q

). 0

MBER OF FORCE DEFINITION NODES..., 1

). 0

»»««» SYSTEM ELEMENT STRESSES »»»»» 3. 0

RECT STRESSES ARE EQUALLY DISTRIBUTED THROUQHOUT SHEAR AREA
DRX 1.3. 'RY., 0.4 DRZ '.3
9 LINE ELEMENT 1 SIZE 0. 247 LENQTH 5. 000 AREA 0. 873
TRESS AT NODES 101'02 24. 1 18. 1 ALLOMABLE 27. 8
TRESS EXPANSION FOR NODE 101

0. 0

0. 0
10. 8 -12. 0 -0. 1

TRESS EXPANSION FOR NODE 102
4. 8 ~ -12. 0"" -0. 1

0. 0

0. 0

0. 0

0. D

0. D

0. 0

D LINE ELEMENT 2 SIZE 0. 247
TRESS AT NODES 103'04 17. 5>
T SS EXPANSION FOR NODE 103

4. 2,-.. -12. 0:;.'-: . '. 1
TRESS EXPANSION,FOR NODE 104

0. 0 0. 0

LENQTH 7. 020 AREA 1. 226
17. 5 ALLOMABLE 27. 8

0. 0

0. 0

0. 0

-4. 2 -12. 0 0. 1 0. 0 0. 0 0. 0

D LINE ELEMENT 3 SIZE 0. 247 LENQTH 5. 000 AREA 0. 873 0. 0
T S A NODES'05'06 18. Ii
TRESS EXPANSION FOR NODE 105

'4.8 -12. 0 D. 1 0. 0 0. 0

24. 1 ALLOWABLE 27. 8

0. 0
O. 0

TRESS EXPANSION FOR NODE 106
-10. 8 -12. 0 0. 1 0. 0 0. D 0. 0

D LINE ELEMENT 4 SIZE 0. 247
TRESS AT NODES 113'14 24. ii
TRESS EXPANSION FOR NODE 113

LENQTH 5. 000 AREA
18. 1 ALLOWABLE

Q. 873
27. 8

0. 0

0. 0
10. 8 12. 0 -0. 1

TRESS EXPANSION FOR NODE 114
4. 8 12. 0 -0. 1

0. 0

0. 0

-0. 0

-0. 0

0. 0

0. 0

O. 0

0. 0





2

14
I

5

+4+ CONSYS ANALYSIS PROGRAM +++ REQUISITION 79508 DATE 09/10/87
VERSION 4. 2 RELE D / ~ g

elan% 'V lO 8'7
AEP + 150T CRANE + bOT LOAD + FLT SUPPORT TO GIRDER + WELDS + B' SSE

+++4+ SYSTEM ELEMENT STRESSES 444++

3-D LINE ELEMENT i3 SIZE 0 313 L
STRESS AT NODES iibi 121 0. 54
STRESS EXPANSION FQR NODE 11b

O. 0 0

0. 5 ALLOWABLE
49

23. 1

10

12

STRESS EXPANSION FOR NODE 121
0. 0 0. 0 0. 1 0. 0 0. 0 0. 0

13j 3-D LINE ELEMENT 14 SIZE 0. 313 LENGTH 2. 89b AREA 0. b40
~.'41 STRESS AT NODES 1%7> 122 O. 54 0. 5 ALLOWABLE 23. 1

STRESS EXPANSION FO D
il6

'17
16

0. 0 O. 0 0. 1

STRESS EXPANSION FOR NODE 122
O. 0 0. 0

0. 0 0. 0 0. 0

21

23

FORCE DEFINITION NODE'ABSOLUTE ELEMENT. 15 NODE 200
FX 7. 80

3 80 s MY 198. 20 s MZ 19. 90

25

26

~ 29

30

, 32

MAXIMUM ABSOLUTE STRESS ON ELEMENT 1 ~.

«+~~ JOB COMPLETED ~~»

24. 1 gQ.

40

41

46

46

49

51

~ 7
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FOAM N 2494

WHITING REQN. ~ ~ DATE

BY " PAGE + ~R~OF
MgW '?-8-87

REV,I lIISZ Il-'<-87
»AiP'l- f .—7
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CONSYS INPUT DATA LISTING
Asz. Psssi C-~/5~l81

5 10 15 20 25 30 35 4P 45 5P 55 60 65
V V V V V V V V V V V V V

AEP r I ROT~RAN/ r,ssOT LOAO r BONORA I~0 .SUPPORT ~OLTS ss,. OBE—
2. 79508 ASZ 1. 0. 0. l. i. <M 98 ~~
3. 1. 3. 2.
4. 2. 5.

[I0

Is2

I I 3.

ilI 4s

I I 3

<Ia
s

17

18

5.
6. 0. 875
7. -1.
8. 1 01.
9. 200.

1 0. -1.
11. 101.
12. 1 02.
13. 103.
14. 104.
1 5 200.
16. 9999.

36. 8

0.
0.
0.
0.
0.

47; 1

1.
2

1

1 25
1 2

-1. 25
0.

21

T

2
0.

I9
20

I ~

@ 123

j24

123
I

+I28
I
I27

l28
I

Q,'2O
l38

(3s
s

s32

'33
34

wJ
a

37

Q 38

17. 10 j. 1. 104.
18. -i.
19. 200. 1. 3
20. -1.
21. F I NISH

A A A A ~ A A A A A

~141
I

43

i) 44

43

Aa

>43(

'aOi
la ll
~ r

Isa 4,
~ r ~ ~

OI.CI

~ l
ss''





CONSYS ANALYSIS PROCRAM 4}41} PEQOISITION 79508 DATE 09/08/87
VERSION A 2 RFLE~/SEO 12+83/8 0'/ &SZ RARER I&JR[OF IS I.

«IIM I FET RRAIA>2 It I 87
AEP + 150T CRANE + 60T LOAD 4 MONORAIl TO SUPPORT 4 BOLTS ~+ADOBE

SYSTEM PROPERTIES

LOAD STEP......

X Y

'10

IS

I 14

18

18

t 17

11

CENTROIDS> X AXIS.........
Y AXIS.........
Z AXIS.........

SHEAR AREAS......
POLAR MOMENTS OF INERTIA..

TRANSLATED FORCES.........
TRANSLATED MOMENTS.....,..

0. 00
0. 00
2. 41

13. 38

i. 30
39. 40

-0. 00

-0 00
2 41
9. 62

4. 20
13. 20

0. 00
0. 00

2. 41
3. 76

4. 10
81. 80

y
EO

«1

NUMBER OF FORCE DEFINITION NODES... 1

S7

.
I'

tel?

4
Sl

++44+ SYSTEM ELEMENT STRESSES

DIRECT STRESSES ARE EQUALLY DISTRIBUTED THROUGHOUT SHEAR AREA
DRX "' '-, '0 ~ .5,, DRY K'tp 1. 7K1>t DRZ Lzp I ~ / }'st

2-D POINT ELEt'IENT 1 APEA 0. b01 DIAMETER 0. 875 ALLO}tABLES
STRESSES *T NODE 101 17. 9>. Cl 4 30. 5 kit'6, 8> 47. 1 m
STRESS EXPANSION FOR NODE 101

-2. 7 '"'. - -27. 2 'C~s: 5. 9 kEIt 0.0 zs=3 / XSl
FORCES AT NODE 101 FX 18: FY S. FZ 3.

i pQS

2-D POINT. ELEMENT 2 AREA 0. 601 DIAl'1ETER
STRESSES AT NODE 102 17. 9> '30. 5
STRESS EXPANSION FOR NODE 102

0. 875 ALLO})ABLES
36. 8. 47. 1

.e
r 2. 7, 'I"««.A.," 27

FORCES AT NODE 102 FX
« ~

5. 9 " 0. 0 -3. 7 0. 0
18. FY '. FZ '.

41

2-D POINT ELEt'lENT 3 AREA 0. 601 DIAMETER 0. 875 ALLOWABLES
STRESSES AT NODE 103 17. 9> 30. 5 36, 8> " 47. 1
STRESS EXPANSION FOR NODE 103

4S 2. 7 ";,;, -27.2
FORCES AT NODE .103 FX

-5.
9'8.

0. 0 3 7. ,. 0.0
FY 5. FZ

48

47

42

00
0. 0 -3 7 0. 0

5. FZ
-5. 9

18. FY.

I 7 27 2
FORCES AT NODE 104 FX

FORCE DEFINITION NODE ABSOLUTE ELEMENT 5 NODE 200
FX 1. 30 t FY 4:20 s FZ 4. 10
MX 39. 40 'lY 13 20 s MZ 81. RO

2-D POINT ELEl'lENT 4 AREA 0. 601 DIAMETER 0. 875 ALLOMABLES
STRESSES AT NODE 104 17. 9> 30. 5 36. 8> 47. 1
STRESS EXPANSION FOR NODE 104

O 100

I'IAIII'IVN TENSILE STRESS ON ELEI'IENT
(OSE)

30. 5 v.st A~= 7. I xt t



'I

IC ~

5 10
V V

l. AEP ~ iSOT
2. 79508 ASZ
3. i. 3.
4. 2. 5.

P 79
4++4+ CONSYS INPUT DATA LISTIhlG wlI4++

15 20 25 30 35 40 45 50 55 60 65
V V V V V V V V V V V

CRANE 4...60T„LOAD +,MONORAIL...TO.„SUPPORT.. + 'BOLTS + SSE......
1. 0. 0. 1. ~-8-87

~ ~

r I

lot

5. -1.
6. 0. 875
7.
8. 101.
9. 200.

10. -1.

50. 2

i. 1.
2

4.

II3e
1

rlrt
t6

I
r" ~jtV

t
'le
l9

1 1. 101.
12. 102.
13: 103.
14. 1 04.
1 5. 200.
1 6. 9999.
17. 101. 1. 104.
18. -1.
19. 200. i. 5

0.
0.
0
0.
0.

7 8

25 -2
-1. 25 2

-1. 25 2
0. 0.

7 6

rI;33
I, I:

la4

las

Iaew.rl
la7

Ias

ag
(
I33

I3 I '

;3a'33

(34

l33
I
I35

20. -l.
21. FINISH

* A * A A A A A A

l39

(43
I
Ict
t
ical
143

I
143

j40
I'47
I48(
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ABSTRACT

The equipment reviewed in this report is an 'Electric Overhead Crane',
consisting of two separate top running trolleys and a monorail underhung
hoist unit with the track mounted on the side of girder 'B'. "The crane
is designed and rated for a maximum capaci'ty. load of 150 tons with
limitations of 150 tons on the main trolley,.20 tons on the auxiliary
trolley or 1-1/4'tons on the monorail hoist- unit.

'he

crane was analyzed. for the resistance to the specified Operational
Base Earthquake (OBE) and the specified Safe Shutdown Earthquake (SSE).
This was done with a load of 60 tons and no load on the main hook and the
trolley at mid-span, quarter span and both ends of span. The auxiliary
trolley was unloaded and parked on the south end 'for the loaded cases.
Additional unloaded cases were run with both trolleys at various
positions. 'or all cases the monorail. hoist. unit was unloaded and
located on the north end.

The crane was mathematicaly modeled as a multi-degree of freedom
*

system of node points, interconnected by various finite elements.
"ANSYS", a large sca'le general purpose computer program was used
to per'form a static and a reduced modal analysis. It was found
that excitations paralled to the runway (Y direction) would
produce slip. This excitation was then proportioned to produce
a maximum Y reaction that would not produce slip. Those components
not directly analyzed by the computer program were manually analyzed
with loadings from the computer program.

't

was found that the. stresses in the principal structural components
did not exceed the allowable stresses with a 60 ton load on the
main hook.
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APPENDIX A

This appendix summarizes the amplified response spectra and the
modal response of the crane.

'age

A-3
A-4
A-5
.A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A»18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
A-38

Tabl e

A1
A2
A3
A4
A5
A6
A7
AB
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23

A25
A26

A30
A31
A32
A33
A34
A35
A36

Ti tie

Response Spectrum OBE

Response Spectrum SSE

Freq & NC, Mid, 60T UP, OBE

Freq & HC, Nid, 60T UP, SSE

Freq & NC, Hid, 60T ON, OBE

Freq & HC, Mid, 60T DN, SSE

Freq & NC, 1/4, 60T UP, OBE

Freq & NC, 1/4, 60T UP, SSE

Freq & NC, 1/4, 60T DN, OBE

Freq & MC, 1/4, 60T DN, SSE

Freq & MC, LHE, 60T UP, OBE

Freq & MC, LHE, 60T UP, SSE

Freq & MC, LHE, 60T ON, OBE

Freq & MC, LHE, 60T DN, SSE

Freq & NC, RHE, 60T UP, OBE

Freq .& NC, RHE, 60T UP, SSE

Freq & MC, RHE, 60T DN, OBE

Freq & NC, RHE, 60T ON, SSE

Freq & NC, Main Mid, No Load, OBE

Freq & NC, Main Mid, No Load, SSE

freq & MC, Hain 1/4, No Load, OBE

Freq & NC, Main 1/4, No Load, SSE

freq & MC, Main LHE, No Load, OBE

Freq & MC, Main LHE, No Load, SSE

Freq & NC, Aux Nid, No Load, OBE

Freq & MC, Aux Mid, No Load, SSE

Freq 8 NC, Aux 1/4, No Load, OBE

Freq & MC, Aux 1/4, No Load, SSE

Freq & NC, Both Nid, No Load, OBE

Freq & NC, Both Hid, No Load, SSE

Freq & MC, Both LHE, No Load, OBE

Freq & MC, Both LHE, No Load, SSE

Freq & NC, Both RHE, No Load, OBE

Freq & NC, Both RHE, No Load, SSE

Summary of Computer Runs OBE

Summary of Computer Runs SSE
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MC is the Mode coefficient (Ref 1,p 2.12.1-2.12e4)

MC = ~8.$
El''dsrFl)'iIiji

Where Sai = modal spectrum acceleration for 1th mode

F; = frequency of 1th mode (eigen value)

fd/l = maximum modal displacement vector for ith mode

~

~normalized modal displacement vector for 3th mode
(ei gen vector)
parncspatron tactor for 'fth moae

~
t'.~g fO)

where t-~j is the square matrix containing all mode
shape vectors such that the ith column
is the mode shape vector for the /th mode: (0)

M] = reduced mass matri x
0) = unit vector describing excitation
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TABLE A3

WHITING REGN
BY +JM,

rI

79SOS'gTp 7- C P

PACE A 5 QF ~j

SUMMARY QF NATURAL FREQUENCIES AND MODE COEFFICIENTS — PANMMUQ
MODE FREQUENCY MODE COEFFICIENT FQR SPECIFIED DIRECTION

HZ X Y Z

4
5
6

2. 16
2. 84
4. 16
4. 27
8. 70
9. 33

8
12. 77
13. 57

D. 1285
0. 1094
0. 9564 + MAX
0. 4532 ~
0. 0272 +
0. 0127 ~
0. 0202 ~
0. 0141 +
0. 0327

113. 9000
3. 8890 +
O. 1379 ~
0. 8512 +
O. 0697 ~
0. 0363
O. D036
0. 0081
0. 0108

MAX 0.0461 ~
0. 0094 +
7. 6260 +
O. 7762 +
0. 0011
0. 0024
0. 0007
0. 0027
0. 0012

MAX

0. 1396
0. 0953
0. 0006

. 0007
0. DD}1
0. OOD7

rI. *
11 15. 36
12 }8. 693~. e~
14 20. 31
15 20. 46

0. 0010
0. 0005
0. 0013
0. 0005
0. 0141
0. 0062

0. 0023
0. 0149 ~
0. 0000
0. 0004
0. 0008
0. 0001

16
17
18

21. 00
22. 59
22. 8}

0. 0003
0. 0003
0. 0003

O. 0033
0. DO23
O. 0015

O. 0003
0. 0000
0. 0001

9 24. 10
20 24. 53
21 29. 02
22 29. 80
23 3}. 92
24 32. 09

0. 0007
0. 0014
0. 0044
0. 0018
0. 0001
0. 0007

0. 0071
0. 0047
O. 0014
O. 0023
0. 0019
0. 0055

0. 0005
0. 0008
0. 0009
0. 0006
0. 0022
0. 0011

25
26
27
28

30

32. 65
38.

}9'4.

32
45. 72
50. 87
52. 27

O. 0017
0. 0002
0. 0000
O. 0003
0. 0001
0. 0003

O. 0023
0. 00}6
O.

0000'.

0006
O. 0000
0. 0002

O. 0006
0. 0000
0. 0002
0. 0002
0. 000}
0. 0001

32 60. i3
33 63. 49
34 65. f3
35 68. 42
36 70. 53

0. 0000
O. 0004
0. 0001
0. 0003
0. 0003~'T. 78 b. 5001

38 79. 62
39 86. 09

0. 0001
0. 0000

42 93. 07 O. 0000

40 89. 15 0. 0001
41 90. 64 0. 0000

. OOOO
O. 0000
0. 0000
0. 0001
0. 0000
0. 0000
6. 0000
O. 0000
0. 0001
O. 0000
0. 0000
0. 0000

O. 0002
0. 0001
0. 0005
0. 0001
0. 0005
0. 0007
O. 0003
0. 0000
0. 0000
0. 0003
0. 0000
O. 0003

43 100. 70
44 101. 80
45 102. 90

0. 0000
O. 0000
0. 0000

0. OOOO
D. 0000
0. OOOO

O. 0001
O. 0002
0. 0001

46 131. 80 O. 0000
47 140. 30
48 172. 40

0. 0000
0. 0000

SI QN IFICANCE FACTOR O. 50X
INDICATES EXPANDED MODE

0. OOOO
0. 0000
0. OOOO

0. 057.'. 0000
O. 0000
0. 0000

O. 05/
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TABLE A

NHITINC REGN ~T+DB DATE
BY MJ M PACK A-D OF ~j

T

SUHNARY OF NATURAL FREGUENCIES ANDMODE COEFFICIENTS —ZEINDEUS
MODE FREQUENCY NODE COEFFICIENT FOR SPECIFIED DIRECTION

HZ X Y Z

1
2
3

7
8
9

10
f1

13
14
15
16
f7
18
19
20
2f

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

2. fb
2. 84
4. 16
4. 27
8. 70
9. 33

11. 28
12. 77
13. 57
14. 36
15. 36
18. 69
18. 91
20. 31
20. 46
21. 00
22. 59
22. 81
24. 10
24. 53
29. 02
29. 80
31. 92
32. 09
32. 65
38. 19
44. 32
48. 72
50. 87
52. 27
57. 17
60. 13
63. 49
65. 13
68. 42
70. 53
77. 78
79. 62
Bb. 09
89. 15
90. 64
93. 07

0. 2409
0. 2052
i. 6900
0. 8692
0. 0606
0. 0277
0. 0415. +
0. 0280
0. 0640
O. 2692
0. 1806
0. 0011
0. 0012
0. 0019
0. 0012
0. 0005
0. 0005,
0. 0005
0. 0012
0. 0026
0. 0082
0. 0033
0. 0001
0. 0014
0. 0033
0. 0004
0. OOOO
0. 0005
0. 0001
0. 0005
O. 0003
0. 0000
0. 0007
0. 0002
0. 0005
0. 0005
0. 0002
0. 0002
0. 0001
0. 0001
0. 0001
0. 0001

43 100. 70 o. 0000
44 101. 80 0. 0000
45 102. 90 0. 0001
46 131. 80 0. 0000
47 1 40. 30 0. 0000
48 172. 40 0. 0000

SICNIF ICANCE FACTOR 0. 50X
INDICATES EXPANDED MODE

213. 6000 + MAX
7. 2920 +

1. 6330 %

0. 1554 +
0. 0789
0. 0074
O. 0162
O. 02
0. 0019
0. 0009
0. 0024
O. 0009
O. 0249
O. 01'09
O. 0059
0. 0041
O. 0026
O. 0130
0. 0087
O. 0027
0. 0043
O. 0036
O. 0104

~ 0. 0045
0. 0031
O. 0000
0. 0011
O. 0000
0. 0004

, O. 0000
0. 0001
0. OOOO
0. 0002
0. 0000
0. 0000
0. 0000
0. 0001
O. 0001
0. OOOO
0. OOOO
0. 0000
0. OOOO
0. OOOO
0. 0000
0. OOOO
0. 0.000
0. 0000

0. 05K

0. 0864
0. 0176

a. 5010
0. 0025
0
0. 0015
0. 0054

R
0. 0044
0. 0275SSIUI—
0. 0007
0. 0013

0. 0005
0. 0000000
0. 0009
0. 0014
0
0. 0010
0. 0041
0 0
0. 00f 1
0. 0001

0. 0004
0. 0001
O. 000
0. 0004
0. 0002
0 00
0. 0003
0. 0010
0. 0014
0. 0006
0. 0001
0. 0001
0. 0005
0. 0000
0. 0005
O. 0001
O. 0003
0. 0002
O. 0000
0. 0000
0. 0000

0. 05K





TABLE

WHITINQ BEQN T+>8 DATE I/</&"
BY MJM PAGE A-I DP gB

SUNMARY OF NATURAL FREQUENCIES AND NODE COEFFICIENTS — PANMNDO
MODE FREQUENCY MODE COEFFICIENT FOR SPECIFIED DIRECTION

HZ X Y Z

1

2
3

11
12
13
14'5

16
17
18
19
20
21

'23
24

26
27
28
29
30

2. 16
2. 77
2. 84
4. 26
h. 44
8. 72
9. 33ii.31

12. 79
13. 60
14. 81
18. 69
18. 91

~ 20. 30
20. 46
21. 00
22. 59
22. 81
24. 1D
24. 53
28. 93
29. 80
31. 92'2. 09
32. 63
38. 19
44. 32
48. Tl
50. 87
52. 26

D. 1289 ~
2.4630 + MAX
0. 1128 ~
0. 5573 +
0. 1876 ~
0. 0359 .~
0.0131 ~
0. 0127
0. 0230 +
0. 0165 +
0.1663 ~
0. 0006
O. 0007
O. 0010
0. 0007
0. 0003
0. 0003
0. 0003
0. 0007
O. OOia
0. 0044
0. 001T
0. 0001
0. 0007
0. 001T
0. 0002
0. 0000
D. 0003
D. 0001
0. 0003

113. 9000 +
0. 0179
3. 8890 +
0. 8616 +
0. 0063
0. 0695 +
0. 0363
0. 0043
0. 0075
0. 0108
0. 0004
0. 0013
0. 0005
0. 0141
0. 006!
D. 0033
0. 0023
0. 0015
0. 0071
0. OD47
O. 0013
0. 0023
0. 0019
0. 0055
0. 0023
D. 0016
0. 0000
0. 0006
0. 0000
0. 0002

NAX 0. 0607 +
49. 8000

D. 0743 +
0. 0364
O. 6600 +
0. 0126
0. 0019
0. oooo
0. 0001
0. 0013
0. 01D5
0. 0000
0. 0004
0. OOOT
0. 0002
0. 0003
0. 0000
0. 0001
0. 0005
0. 0008
0. 0008
0. 0005
0. 0022
0. 0011
O. 0006
0. 0000
0. 0002

~ 0. 0002
D. 0001
0. 0001

NAX

1 57. !7
32 60. 13
33 63. 49
34 65. i3
35 68. 41
36 70. 51
37 Pl. P8
38 79. 62

0. 0001
D. OOOO
0. 0004
0. 0001
0. 0003
0. 0003
0. 0001
0. OOD1

39 86. 09 0. 0000
40 89. 14 0. 0001
41 90. 64
42 93. 07
43 100. 70
44 101. 80
45 102. 80

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

46 131. 80 0. 0000
47 140. 30 0. 0000
48 172. 40 0. 0000

SIGNIFICANCE FACTOR 0. 50X

0. OOOO
0. 0000
0. OOOO
0. 0001
0. 0000
0. 0000
D. OOOO
D. OOOO
0. 0001
0. OOOO
0. OOOO
0. 0000
0. OOOO
O. 0000
0. 0000r
0. OOOO
0. OOOO
O. 0000

0. 05X

0. 0002
0. 0001
D. 0005
0. 0001
0. 0005
0. OOOT
0. 0003
0. 0000
0. 0000
0. 0003
0. 0000
0. 0003
0. 0001
O. 0002
0. 0001
0. 0000
0, 0000
0. 0000

0. 05X
INDICATES EXPANDED MODE

~ ~ '





TABLE A C

NHITIhlQ REGN
BY Hl JK

~9508 osTc 7-8'-."
PAcE A" 8 oF ~g

SUl'IMARY OF NATURAL FREQUENCIES AND MODE COEFFICIENTS — PANMMDS
MODE FREGUEhlCY

HZ
MODE COEFFICIENT

X
FOR SPECIFIED DIRECTION

Y Z

1

2
3

7
8
9

}0
}1
1'2
}3
}4
15
lu
17
18
19
20
2}
22
23
24
25
ze
27
28
29
30
31
32
33

2. 16
2. 77
2. 84
4. 26
6. 44
8. 72
9. 33

11. 3}
12. 79
13. 60
14. 81
18. 69
18. 91
20. 30

0. 46
21; 00
22. 59
22. 81
24. 10
24. 53
28. 93
29. 80
3}. 92
32. 09
32. 63
38. 19
44. 32
48. 71
50. 87
52. 26
57. 17
60. 13
63. 49
65. 13
68. 4}
70. 51

0. 2417
4. 6180
0. 2115
1. 0670
Q. 4603
0. 0800
O. 0285
0. 0262
0. 0457
0. 0323
0. 3182
0. 0011
O. 0013
0. 0018
0. 0012
O. 0005
0. 0005
0. 0005
O. 0012
Q. 0025
0. 0083
0. 0032
0. 0001
0. 0014
0. 0033
0. 0004
Q. OQQO
0. 0005
0. 0001
0. 0005
O. 0003
0. 0000
0; 0007
O. 0002
O. 0005
Q. OQQ5

213. 6000 +
0. 0336
7. 2920
i. 6500
O. 0155
0. 1548 4

0. 0787
0. 0088
Q. 0150
0. 0212
0. 0007
0. 0024
O.

0009'.

0250
0. 0109
0. 0059
O. 0041
0. 0026
O. 0130
0. 0087
0. 0025
O. 0043
0. 0036
0. 0105
0. 0044
0. 0031
Q. QQQQ
0. 0011
0. 0000
0. 0004
0. OOOO
0. 0001
0. 0000
0. 0002
0. 0000
O. 0000

MAX 0. 1}37
93. 3700

0. 1393
O. 0703
1. 5820
0. 0283
0. 0043
0. 0084
0. 0001
0. 0025
0. 0196
0. 0000
0. 0007
0. 0011
0. 0003
0. 0005
0. 0000
Q. QQQ}
O. 0009
0. 0015
0. 00}5
0. 0010
0. 0041
0. 0020
0. 0011
0. 0001
Q. 0003
0. 0004
0. 0001
0. 0001
0. 0004
0. 0002
0. 0009
0. 0003
0. 0010
O. 0014

37
38
39

77. 78
79. 62
86. 09

40 89. 14
4l 90. 64
42 93. 07
43 }00. 70
44 }0}.30
45 102. 80

l3}. 30
)7 i40. 30
48 172. 40

S IGN IF IC AhlC3 F AC I'OR
INDICATLS EXPANDED

O. 0002
0. 0002
0. 0001
0. 0001
0. 0001
0. 0001
0. 0000
0. OOOO
0. 0001
0. 0000
O. 0000
0. 0000

O. 50/
hlODE

O. 0000
0. 0001
0. 0001
O. OOOO
O. 0000
0. 0000
0. 0000
0. OOOO
0. QQOO
O. OOOO
0. OOOO
O. 0000

0. 05/

0. 0006
0. 0001
0. 0001
O. 0005
0. 0000
0. 0005
0. 0001
0. 0003
O. 0002
0. 0000
O. 0000
0. 0000

O. 05/



WHITING REQN 7'%$08
BY

AJAR

PAGE

*ELE

DATE
~P OF ~

SUl'1MARY OF NATURAL FREQUENCIES AND NODE COEFFICIENTS —'PAN>lGUO
'NODE'REOUENCY NODE COEFFICIENT FOR EFECIFIED"'DIRECTION

HZ X Y z

2 2. 85 0. 0822
3 3. 89 0. 7031
4 ~'99 0. OE69 ~
5 b. 80 0. 0550
6 8. 84 0. 0477

IX26~558
8 13. 57 0. 1603

13. 71 0. 1153»
L4. 88 0. bT55»il 15. 99 0. 0066

12 17. 13 0. 0028
l3 .. 004
14 18. 91 0. 0002
15 20. 46 0. 0005
l6 2I. dd 0. 000
17 22. 73 0. 0003
18 22. 78 0. 0000
9 24. J4XI. 000

20 24. 60 0. 0005
21 25. 94 0. 00072~7 97 .0 Odl.
23 31. 93 0. 0007
24 32. 15 0. 0000

5 3~ 0. OIIO
26 37. 25 0. 0008
27 41. 52 0. 0002
28 4~1 0. 00d
29 45. 41 0. 0028
30 50. 46 0. 0005

32 58. 38 0. 0001
33 60. 92 0. OOOI
34 6~7 0. 0002
35 63. 20 '. 0001
36 70. 49 0. 0001~.tK

.D'8

77. 88 0. 0001
39 81. 34 0. 0001
4'0 87. 46 0. 0000
41 90. 45 0. OOOO
42 95. 61 0. 000043'0K 80 0. 0000
44 101. 90 0. 0000
45 105. 40 D. 0000
46 '" '23. 20" 0. 0000
47 131. 20 0. 0000
48 142. 10 0. 0000

"SIGNIFICANCE"FACTOR=O. 50/
INDICATES EXPANDED MODE

IAX~3.5300 ~
1. 0540»
5. 7200»
O. 0123
0. 1862
0. 0308
O. Oi47
0. a094
0. 0164
6. 0005
0. 0098
0. 0083

. odfo
0. 0004
0. D050
D. 0023
0. 0003
0. 0014

042
0. D084
0. 0058

.Oo
0. 0004
0. 0011

. 5UQ)
0. OOOO
0. 0001

. Oboi
0. 0002
0. 0005

. NR)1
0. OOOO
0. 0000

. 0001
0. 0000
D. 0000
0. 0001
0. 0000
0. OOOO
0. 0001
0. 0000
0. OOOO
0. 0000
0. 0600
0. 0000
o. aoaa
0. OOOO
0. OOOO

0." 10%

MAX 0. 0284»
0. 0113»
0. 1852»
2. 7290» MAX
0. 0024
o. 002a
0. 0080
0. 0044
0. 0102
O. 0040»
0. 0017
0. 0002

01
0. 0002
0. 0001
0. 0003
0. 0000
0. 0002

062'.

0001
o. Oa04
0. OOOO
0. 0021
0. 0016

. NiO3
O. 0006
0. 0002
D. 0004
0. 0015
0. 0004

. bdoo
0. 0002
O. 0001
o. 0000
0. 0001
0. 0003
0; 0004
0. 0000
0. 0006
0. 0002
0. 0001
0. 0002
0. 000'1
D. 0001
0. 0001
0. 0000
0. 0000
0. 0000

0. 10%



TABLE A

Nl.l IT INg REHN
OY

~ FSO S DATE 7
PAGE A /I QF

SUMI'}ARY QF NATURAL FREQUENCIES AND
MODE FREQUENCY l'lODE COEFFICIENT

HZ X

MODE CQEFFI C IE~TS„- PANMQUS
FOR SPECIFIED DIRECTION

Y Z

1

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
1$
19
20
21

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

2. 58
2. 85
3. 89
4. 99
6. 80
8. 84

13. 26
13. 57
13. 71
14. 88
15. 99
17. 13
18.

69'8.

'91
20. 46
21. 00
22. 73
22. 78
24. 34
24. 60
25. 94
27. 97
31. 93
32. 15
33. 18
37. 25
41. 52
44. 31
45. 41
50. 46
51. 12
58. 38
60. 92
62. 97
63. 20
70. 49
73. 16
77. 89
81. 34
87. 46
90. 45
95. hl

3. 3460
0. 1542
1. 3230
0. 1630
O. 1340
0. 1057
0. 1098
0. 3137
0. 2252
0. 0297
0. 0124
0. 0052
0. 0007
0. 0004
0. 0008
0. 0002
0. 0005
0. 0000
0. 0002

~ 0. 0008
0. 0014
O. 0030
0. Oof4
0. 0000
0. 0006
0. 0016
0. 0004
0. 0009
0. 0053
0. 0009
0. 0000
0. 0001
0. 0002
0. 0004
0. 0003
0. 0003
0. 0000
0. 0001
0. 0002
O. 0000
0. 0000
0. 0000

137. 9000
i. 9750

10. 7600
0. 0299
0. 4539
0. Oh83
0. 0289
0. 0183
O. 0320
0. 0009
0. 0183
0. Of 52
0. 0018
0. 0008
O. 0089
0. 0042
0. 0005
0. 0025
0. 0077
0. 0154
0. 0106
0. 0033
0. 0008
0. 0020
0. 0115
0. OOOO

~ 0. 0001
0. 0001
0. 0004
0. 0010
0. 0002
0. 0001
O. OOOO
O. 0001
0. OOOO
0. OOOO
0. 0002
0. 0000
0. 0000
O. 0001
0. OOOO
0. 0000

MAX 0. 0532
0. 0213
0 3552
6. 5180
0. 0057
0. 0044
0. 0157
0. 0085
0. 0196
0. 0074
0. 0031
0. 0003
0. 0001
0. 0004
0 0002
0. 0004
0. 0000
0. 0003
0. 0003
O. OOOZ
0. 0007
0. 0009
0. 0039
0. 0031
0. 0006
0. 0011
0. 0003
0. 0007
0. 0029
0. 0007
0. 0001
0. 0004
0. 0002
0. 0000
0. 0001
0. 0005

,0. 0008
0. 0000
0. 0012
0. 0003
0. 0001
0. 0004

MAX

43 100. 80
44 IOI. 90
45 105. 40
46 l23. 20
47 131. 20
43 142. 10

SIGNIFICANCE FACTOR
INDICATES EXPANDED

0. 0000
O. 0000
0. 0001
O. 0000
0. 0000
0. 0000

0. 50/
MODE

I

. 0. OOOO
0. OOOO
0. OOOO
O. OOOO
0..0000
0. OOOO

0. 10%

0. 0002
O. 0002
0. 0002
0. 0000
0. 0000
0. 0000

0. 10%



TABLE

WHIT1NQ BEGN ~i~~~ DgyE 7

7

SUi tP'i<SR Y QF NATURAL F REGUENC IES AND MQDF COE~FI g IE5JS —j~NMGDQ
MODE FREGUENCY MQDE CQEFFICIENT FQR SPECIFIED DIRECTION

HZ X Y

7

3

6
7
8
9

lo
LL
12
13
l4
15
Lh
17
18
L9
PO
21
2 'i

23
24
25
26
Pj
23
29
30
31
3&
33

37
38
39
40
41
4 i+

43
44
45

2. 58
2. 85
2. 93
3. 89
h. 80
h. 89
8. 84

13. 43
13. 67
14. 78
15. 91
17. 13
18. 69
18. 91
20. 46
21. 00
22. 73
22. 78
24. 33
24. 60
25. 84
27. 35
31. 93
32. 13
33. 18
37. 24
41. 51
44. 31
45. 41
50. 46
51. 12
58. 33.
60. 92
62. 96
63. 19
7O. 46
73. 16
77. 88
81. 34
87. 46
90. 45
95. 61

100. 80
Loi. 90
L05. 40

1. 7840
0. 0817
0. 30h2
0. 7043
O. 0584
0. 0259
0. 0471
0. 1199
0. 1661
0. 0187
0. 0066
0. 0028
0. 0004
0. 0002
0. 0005
0. 0001
0. 0003
0. 0000
0. 0001
0. 0005
0. 0010
0. 0016
0. 0007
0. 0000
0. 0003
0. 0009
0. 0002
0. 0005
0. 0028
0. 0005
0. 0000
0. 0001
O. 0001
0. 0002
0. 0001
0. 0001
O. 0000
0. 0001
0. 0001
0. 0000
O. 0000
O. 0000
0. 0000
0. 0000
O. 0000

73. 5300
1. 0530

5. 7190 ii
0. 1854
0. 0174
0. 0308
0. 0203
0. 012
0. 0014
0. 0102
0. 0083
0. 0010
O. 0004
0. 0050
0. 0023
0. 0003
O. 0014
0. 0043
O. 0084
0. 0054
0. 0025
0. 0004
0. 0010
0. 0060
0. OOOO
0. 0001
0. 0001
0. 0002
O. 0005
0. 0001
0. OOOO.
0. OOOO
0. 0001
O. OOOO
0. OOOO
0. 0001
0. 0000
0. 0000
0. 0001
0. OOOO
0. OOOO
O. OOOO
0. 0000
O. OOOO

MAX 0. 0202
0. 0609

0. 0907
O. 0743
O.'793
0. 0075
0. 0052

0. 0035
0. 0014
0. 0002
0. 0001
0. 0002

O. OOO3
0. 0000
O. 0002
0.

0002'.

0001
O. 0006
0. 0007
0. 0021
0. 0016
0. 0003
0. 0006
0 0002
0. 0004
0. 0015
0. Oooa
0. 0000
0. 0002
0 0001
0. 0000
0. 0001
0. 0003
0. 0004
0. 0000
0. 0006
0. 0002
0. 0001
0. 0002
0. 0001
0. 0001
0 0001

46 123. 10 O. 0000
47. 131. 20 O. 0000
48 142. 10 O. 0000

SIGN IF IC ANCE FACTOR 0. 50/
INDICATES EXPANDED MODE

O. OOOO
O. OOOO
0. OOOO

0. LOX

0. 0000
0. 0000
O. 0000

O. LO/



ViHIT IhlG REGS 7~~~8 DATC
OY MJ PACE A /2 0

TABLE

SUi'fhfARY OF NATURAL FREGQEhIQQES (AD hfOO~QEEEICgghfTS — PANhfQDS
l lODE FREGUEhlCY l'lODE COEFFICIENT FOR SPECIFIED DIRECTION

HZ X Y Z

3

7
8
9

LO
Ll
12
L3
14
15
Lh
L7
l3
l9
20
21

23
24
25
26
27
23
29
30
31
32
33
34
35
36

'38
39

2. 58
2. 85
2 9
3. 89
6. 80
6. 89
8. 84

13.
43'4.

78
15. 91
17. 13
18. 69.
18. 91
20. 46
21. 00
22. 73
22. 78
24. 33
24. 60
25. 84
27.. 35
31. S'3
32. 13
33. 13
37. 24
41. 51
44. 31
45. 41
50. 46
51. 12
58. 33
60. 92
62. 96
63. 19
70. 46
73. 16
77. 88
81. 34
87: 46
90. 45
95. 61

3. 3460
0. 1532
0
l. 3250
0. 1425
0.06 7
O. 1043
0. 2354

0. 0358
0. 0124
0.
0. 0007
0. 0004
0
0. 0002
O. 0065
0. 0000
0. 0002
0. 0009
0. 0019
0. 0030
0. 0014
O. 0001
0. 0007
0. Qoih
0. 000
0. 0009
0. 0053
0.

0009'.

0000
O. 0001
0. 0002
0. 0004
0. 0003
0. 0003
0. QQQO
Q. 0001
0. 0002
0. 0000
O. 0000
0. 0000

l'fAX 137. 9000 + hfAX
i. 9750

10. 7hoo +
0. 4521
0 04~~
0. 0682
0. 0398

0. 0028
0. 0191

0. QQ18
0. 0008

.8
0. 0042
0. 0005
0.0 5
0. 0078
0~ 0153
0. Q
0. 0047
0. 0007
O. 0020
0. 0116
0. OQOQ
0 0
0. 0001
0. 0004
0. 0010
0. 0002
0. 0001
OOOO
0. 0001
0. OOOO
0. OOOO
0. 0002
0. 0000
0. OOOO
O. 0001
O. OOOO
0. 0000

0. 0378
0. 1142

MQOQ ~~AX
0. 1740
0. 1774»

Qj~o
0. 0169
0. 0101
Q 920.1
0. 0066
O. 0025
MS@

0. 0001
0. 0004
0 QQ02'.

0004
0. 0001~0~.

'0. 0003
0. OQ02
~010

0. 0013
0. 0039.
O. 0030
0. 0006
0. 0011

ORQR
0. 0007
0. 0029
0. 0007
0. 0001
0. 0004
tLOJIO
0. 0000
0. 0001
0. 0005
O. 0008
0. 0000
0. OQ}2
0. 0003 "

0. 0001
0. OQ04

0. 0000
0. 0000

100. 80
101. S'0
105. 40

43
44
45 0. 0001
46 123. 10 O. 0000
47 l31. 20 O. 0000
48 142. 10 0. oooo

SI GNIf. ICANCE FACTOR 0 50/.
IhlDICATCS EXPANDED l'lODE

0. 0000
0. 0000
O. OOOO
0. OOOO
0. OOOO
o. Oooo

O. LOX

0. 0002
0. 0002
Q. 0002
O. 0000
O. 0000
n. oooo

O. 10%

~ ~
~ ~



TABLE 4 t t

!,',!.l;:-i'i, iFJi!
79~08'!!

MJM p*g-
DATE 7 ICJ C

~AI-Ql= ~~
SUl'tt'tARY GF ~<tATUAAL FREQUENCIES At'tD NODE COEFF IC IENTS — PANNEUO

i~) OD'=" .=F ~U='t"Y
HZ

i~ODZ COEFFIC I:=.Nr
X

FGA SPE'FIED DIRECTION
Y Z

7
8

10li
L2
13
L4
15
lh
L7
LS
19
20
21

23
24
25
26
27
23
29
30

34
35
36
37
38
39
40
'tL

~42
43

45

4/
'to

2. 84
3. 26
3. 77
5. 71
6. 40

lo. $ 5
12. 07
12. 38
13. 13
15. 09
15. 97
18. QS
18. 69
18. 91,
20. 55
21. 02
22. 73
22. 74
22. 94
24. 36
25. 14
27. 91
31. 20
32. 04
32.

09'5.

35
41. 82
~)4 34
46. 26
43. 69
51. 17
51. 35
57. 42
60. 65
hl. 96
67. 31
69. 63
72.

28'7.

47
Sh. 17
90. 46

7
96.

39'OQ.90
102. QO
'.'7 OO
l 3<. '30
1'>2. 39

O. 2731
2. 4610
Q. 3090
0. 0583
0. 1355
0. 0544
O. 0009
O. 0027
Q. 2167
0. 0076
0. 0150
0. 0039
0. 0003
O. 0002
0. 0005
0. 0002
O. 0003
O. 0005
Q, QQP4
0. 0013
O. 0012

'.

0065
Q. OOO6
0. 0005
0. 0002
O. 0003
0.

0033'.

GQOQ
0. 0003
0. 0001
0. 0002
0. 0004
0. 0000
D. QD03
O. OQQ3
Q. 0003
0. 000!
0. 0001
O. 0000
O. OQOQ
Q. 0000
O. OOOO
Q. OOOO
O. 0000
O. 0000
O. 0000
O. 0000
o. Gnoo

» MAX
8. 6520

32. 0100 + MAX
10. 9700 +

0. 4341»
0. 0055
0. 1132»
0. 0663
0. 0132
0. 0063
0. 0104
O. 0164
0. 0033
0. OQ12
0. 0002
O.

0029'.

0016
0. 0030
0. 0028
O. 0042
0. 0027
0. 0056
O. 0001
0. 0076
o. Onos
0. Oooi
0. 0022.
O. 0003
0. 0000
0. 0001
0. 0002
0. 0001
0. 0003
0. 0001
O. OOOO
0. OOOL
0. 0001
0. 0001
O. 0000
O. 0000
0. OOOL
O. OOOO
O. OOOO
O. 0000
Q. 0000
O. OOOO
O. OOOO
O. OOOO
O. OOOO

0. 0176
0. 1052
0. 1592
0. 0063
i. 1130
0. 0069
0. 0020
0. 0101
0. 0268
0. 0021
0. 0040
0. 0018
0. 0001
0. 0002
0. 0001
0. 0003
0. 0001
0. 0001
O. 0006
0. 0002
0. 0001
0. 0031
0. 0001
0. 0006
0.

0029'.

0010
O. 0018
0. 0002
0. 0004
0. 0001
0. 0002
0. 0003
0. 0002
0. 0007
0. OOOS
0. 0003
Q. 0007
0. 0003
0. 0004
0. 0001
O. 000!
0. 0001
O. 0003
O. OOOL
O. 0001
0. 0000
0. 0000
0. OOOO

NAX

SIC4t't lFICANC'=. FACTO~a Q. 50/
INDICATES EXPANDED NODE

O. 20/ O. 20/



T»HLE An.

SUl'lNARY QF "l» P RAL PPEQ>]ENCIFS AND NOOE COEFFICIENTS
i~lQDE > P .:lUENCY

H
i~>ODE CD=>.F IrI .>>lT

X
FOR S-ECIFIED DIRECTION

Y z

L

2
3

5
6

Lo
Li
12

-13
14
15
16
17
13
19
20
21

~ '>2

23
24
25
26
2!
28
29
30
31
32
33
34
3>

36
37
38
39
40
41
42>

43

45

2. 84
3. 26
3. 77
5. ?1
6. >fo

lO. 65
L2. 07
12. 38
13. 13
15. 09
15. 97
18. 03
18. 69
18. 91
20. 55
21. 02

>2 73
22. /4
22. 94
24. 36
25. 14
27. 91
31. 20
32. 04
32. 09
35. 35
41. 82
>f4. 34
46. 26
48. 69
51. 17
5L. 35
57. 42
60. 65
61. 96
6?. 31
69. 68
72. 28
77. 47
86. 17
90. 46
'?2. ?9
96. 39

100. 90.
102. QO

O. 5122
4. 6150
0. 5900
O. 1427
O. 3324
O. 1133
O. 0018
O. 0055
0. 4277
O. Oiif5
0. 0281
0. 0071
0. 0005
O. 0003
Q. 0009
0. 0004
O. 0005
0. 0008
O. 0007
0. 0024
0. 0023
0. 0121
O. 0011
O. 0009
o. oao4
O. 0006
O. 0064-
0. 0000
0. 0006
0. 0001
0. 0004
O. 0OO7
O. OOOO
0. 0005
0. 0007
O. 0005
O. 0002
O. 0002
O. OOOL
O. 0000
a. ooca
O. 0000
O. 0000
o. Oaoo
0. 0000
O. OOOO
o. 0;rc
o. o<ir.a

16. 2200
60. 0200 + ilAX
20. 9500

1. 0620
0. 0134
0. 2359 4
O. 1338 4
0. 0264
0. 0125
0, 0198
0. 0308
0. 0059
O. 0022'. 0003
0. 0052
O. 0028
O. 0054
0. 0051
0. 0076
O. 0049
0. 0102
0. 0002
0. 0145
0. 0015
0. 0003
0. 0042
O. 0005
0. 0000
0. 0002
0. 0004
0. 0002
O. 0007
0. 0003
O. OOOO
O. 0001
O. 0002
0. 0001
o. Oooo
0. 0000
O. 0001
0. 0000
O. OOOL
O. 0000
o. Oodo
0. 0000
0. 0000
O. OOOO
O. OOOO

0. 0330
~ 0. 1973
0. 3072
0. OL52
2. 6690
0. 0147
O. 0040
0. 0204
0. 0527
0. 0038
0. 0073
0. 0032
0. 0002
0. 0004
0. 0001
0. 0004
0. 0002
O. 0002
0. 0011
0. 0004
0. 0002
0. 0057
0. 0003
0. 0011
0. 0055
O. 0018
Q. 0034
0. 0003
0. 0008
0. 0002
0. 0004
O. 0006
0. 0003
0. 0012
0. 0016
0. 0005
0. 00!3
0. 0006
0. 0007
0. 0003
0. 0001
0. 0002
O. 0006
0. 0002
0. 0001
0. 0000
0. 0001
O. OOOO

NAX

SI GN IFICAP lc: F»CTGlr c. 5 0/
IND .".AT!:.5:.X~ANOr:...-. ~iODE

O. 20/ O. 20/



'rll lITIhlG l'.E':iN 7 IS<8
Uv MJH PAGE

DATE
~RI- Or- 38

TABLE

SUi'.lNARY OF NAT4AAL FREQUENCIES AND l'10D~FCQEFFIC
i'IQDE FHEQI 'EhlCY NODE CQE "FICI hlT FQl'3 SPECIFIED DIRECTIQN

HZ X Y Z

1

z
3

5
6

LOll
l2
L3
L4
l5
Lh
17
1 f3

20
21

7W
L'3

24
25
Ph
P7

2. 84
3. 07
3. 26
3. 77
5. 71
7. 73

10. 66
12. 07
13. 12
l5. 09
15. 91
18. 05
18. 69
18. 91
20. 55
21. 02
22. 73
2". 74
22. 93
24. 35
25. 14
27. 20
31. 20
32. 04
32. 07
35. 34
41. 82

O. 2734
0. 7044
2. 4630
0. 3097
0. 0591
O. 1035
0. 0521
O. 0015
0. 2159
0. 0082
O. 0171
0. 0045
0. 0003
0. 0002
O. 0005
0. 0003
0. 0004
0. OOOS
O. 0006
0. 0016
0. 0015
O. 0070
O. 0005
0. 0005
0. 0001
0. 0004
0. 0033

> l'1AX

8. 6520
0. 0106

32. OLOO 0 NAX
10. 9700
0. 4341
O. 0059
0. 1132
0. 0675 +
0. 0055
0. 0102
0. 0167
0. 0034
0. 0012
0. 0002
O. 0029
0. 0016
0. 0033
O. 0025
0. 0042
O. 0027
0. 0056
0. 0001
0. 0076
0. Opoa
0. OOOO
0. 0022
0. 0003

0. 0002
35. 1100

0. 1385
0. 0033
0. 4396
0. 0081
O. 0011
0 0251
0. 0025 .

0. 0060
0. 0027'. 0001
0. 0002

0
0. 0002
0. 0002
O. 0001
0. 0008
0. 0005

0. 0043
0. 0002
O. 0007
0: 0029
0. 0010

hlAX
I

20
29
;30
3l
32
33
34
35
36
.37
38
39
40
41
j}l7

43
44
45

4 /
4'3

44. 34
4h. 25
4S. 69
5L. 17
51. 35
57. 42
60. hl
61. 82
67. 30
69. 6G
72 27
77. 47
86. 16
90. 46
92. 79
96. 38

LOO. 90
102. 00
l27. 00
l29. 80
1 42. 30

0. 0000
O. 0003,
0. 000l
0. 0002
0. 0004
0. 0000
O. 0003
O. 0003
0. 0003
0. 0001
O. 0001
0. 0000
0. OOOO
O. 0000
0. 0000
0. 0000
O. 0000
0. OOOO
0. OOOO
0. 0000
O. 0<:OO

0. 0000
0. 0001
0. 0002
0. 0001
O. 0003
0. 0001
0. OOOO
0. 0001
O. OOOL
0. 0001
0. OOOO
O. OOOO
0. 0001
0. OOOO
0. OOOO
0. 0000
0. 0000
0. 0000
0. Onoo
O. OOOO
O. OOOO

0. 000
0. 0004
O. 0001
0. 0002
0. 0003
0 000
0. 0007
0. 0000
O. 0003
0. 0007
0. 0003
0 4
0. 0001
0. 0001
O. 0001
0. 0003
0. 0001
0. 0001
0. 0000
O. 0000
0. 0000

8 IGhl IF ICANCE FACTGR
INDICATFS EXPANDED

0, 501~
NQDE

0. 207 0. ZOO.'

1
'



1) Y

'TABLE A

QUj~P jAj)Y QF= Ngj''QiAj" FP.'""':ills><P I"'g
lCD"-,-;: ..iV:=NCY ) jQDc: CQ P=ICI .l'IT

l lZ

i~10/' iO."F '=.~~
call Sf'FCIFICD DIRECTIQN

Y Z

10
11
12

'3'4

15

2. 84
3. 07
3 2
3. 77
5. 71
T. 73

10. 66
12. OT
13. 12
15. OV
15. 9i
18. 05
18. 69
18. 9'1
20. 55

O. 5127
1. 3210

O. 5'712
O. 1448
O. 2.T 8
0. 1035
0. 0030
0. 4 bn
O. 0156
0. 0321
O. 0082
0. 0005
0. 0003
0 000

16. 2oa ~
o.o oa

20. '7500 V

1. a62o ~
0 0
O. 2358 +
O. 1362 +

0. 0195
0. 0315
O. 0063
O. 0022
O. 0003
0 0

0. 0003
65. 8200

0. 2672
0. 0080

0. 0172
0. 0022

0. 0046
0. 0110
0.0 4
0: 0002
O. 0004

16 21 On
2r'3

18 22 74

O. 0005
0. 0007
O. Oaae

O. 0028
0. 0059
O.
004'. OQ04

0. 0003

20
21
2Ml

23
24
25
26
27"
28
29'0

31'2

33
34
35
36
37
g8
39
40
4l
42
43
44
45

22. V3
24. 35
25. 14
77 20

31. 20
32. 04
32. 07
35. 34
41. 8
44. 34
46. 25
+8. 6'P
51. 1?
5f. 35
57. 42
60. 61
6 I. 82
67. 30
69. 68
72. 27
77. 47
86. 16
Vo. 46
n .

76. 38
100. '70
la2. OO
I?7. GO

a. 0010.
O. 0030
0.00 T
O. 0130
O. OOOV
o. Goo~
0. 0003
a. 000T

0. 0000
0. 0006
0. 0001
O. 0004
0.

0007'.

OOO
0. 0006
0. 0006
O. 0005
0. 0002
a. oao2
0. 0001
O. OOOO
G. GOGO
0. 0000
G. OOOO
O. 0000
O. OOOO
V. O~" 0

0000
I ~ h +1 W($

0. 0075
.0. 0048

0. 0003
0. 0145

)

0. 0000
0. 0042

0. OOOO
0. 0002
0004
0. 0002
0. 0007

O. OOOO
O. Oaoi
O. 0002
0. 0001
0. 0000
O. OOOO
0. 0001
0. 0000
O. Ona I
O. 0000
0. 0000
O. OOOO
0. 0<:ao
a. 0000
0:1('i io

o. ao14,
0. 0009

0. 0077
0. 0003

0. 0055
O. 0018

0. 0003
0. 0008

0. 0004
0. 0006

0. 0013
0. 0015
0 0 05
0. 0013
0. 0005

00
O. 0003
0. 0001
0 Oanr

o. oaob
O. 0002

o. 0000
0. Oaal
0 O~OO

SIGNIl"'ECANCi. i=t~CTC'3 O. 5OX
Li INDICATCG '.XPAilDED "lQE'.-

O. ~o/ 0. 20i'



r~l '.i.}ji!.i')
r'ABfE

QF i~fATci>!rbL FHEGUEii!(:(ES Al'ID i~fODE COEFFICIENTS PARI!'fHUG
i'f60 ';i AU-ifC'/

HZ
fifQDn r Cr. ~ n I ' 'i~

X
FOB SPECIFIED DIRECTIO|if

Y

~ i

10
Ll
12
23
E4

15

19
20
zl

23
ic>A

i~5
zb

/
p 8

'lQ
3L
3i
~3

~ 4
35
+ JMl o

3
30
39
i(a

42

45
') ID

'$7
f Pj

2. 84
3. I".i
4. 21
5. 37
5. 62

Sl,
12. 40
L2. 94
re. Z3
lb. 45
LS. 07
18. 53
18. 70
18. 92
20. 57
21. 04
22. 63
22. 90
24 25
24. 85
26. 05
26. Gu
31. 94
:2. 09
32. 57
39. 72
43. 10
44. 20

34
44 nl
49. 03
51. 56
54. 77
60. 66
64. 67
,n. 30
73. 21
73. 71
86. 14
90. 12
72. 4i)
92. 63

100. 70
102. OQ
I lb. 00
!i 7. 4()
2
" 9 5E'l

2 40. aDQ

O. 1315
1. S400
Q. 3854
O. 0579
O. 6773
0. 0325
Q. 0063
O. 1195
0. 022L
Q. 0495
0. 0743
0. 013?
Q. 006?
Q. 0013
Q. OQLO
0. 0',)02
O. OQO»
Q. 000;

'O. 0029
0.'001
0. 0001
Q. 0002
Q. 0004
0. 0004
Q. 0001
0. 0015
Q. 0003
Q. 0007
0. 0002
0. 0003
O. 0002
0. 0001
0. 0007
0. OOOO
Q. O()QI
Q. 0000
O. 0001
o. Qaoo
0. 0000
0. 0000
O. 0000
O. 0000
Q. 0000
O. 0000
Q. 0000
O. OE)OG
Q. Q()QO
rj 0()QQ

»
» ififAX

4. 6130»
52. 7200 4.

2. 3700»
O. 2855
Q. 0143
O. 1323
0. 0091
0. 0020
0. 0161
0. 0061
0. 0042
0. 0119
0. 0020
0. 0007
0. 0025
Q. OQI4
Q. 0005
Q. 0004
0. 0010
0. 0014
0. 0028
0. 0035
0. 0025
O. 0009
0. 0070
0. 0008
0. 0000
0. 0006
0. 0002
0. OOOO
0. 0002
0. 0000
O. 0000
Q. 0000
O. OQOI
0. 0000
0. OOOO
O. 0000
O. 0001
0. OOOO
Q. 0000
Q. OOOO
0. OOOO
Q. OOOO
Q. 0000
Q. Q()OO
O. OOOO
O. OOOO

0. 0185
0. 2088
0. 0467
0. 056b
1. 7100
0. 0143
0. 0014
0. 0149
0. 0028
0. 0098
0. 02I7
0. 0041
0. 8020
0. 0007
0. OQQ4
Q. 0004
Q. OQ02
0. 0003
0. 0029
0. 0027
0. 0037
0. 0035
0. 0013
Q. 0010
0. Qaaz
0. 0011
O. 0001
0. 0003
0. Qaoa
O. 0001
0. Oaoi
0. Qaao
0. 0010
0. 0003
O. 0007
0. 0001
0. 0002
0. 0002
0. 0000
0. 0000
0. 0003
0. 0003
0. 0001
0. 0001
Q. 0000
Q. 0000
O. 0000
Q. 0000

MAX

SIGN';r I!. Ml(: . FAC!QB O. OX
» L>fD-.C T,"3!=-XVAifDED .fonl':-

0. 20/ 0. 20K



TABLE A I C

)) Il ) I) I{ (('C))l 7'Iga9 Il„TE 7- P-9
;~r C= A-lg aF 38

SUi IMP )3 V QF iilr'}T'J)'f AL > ).) >3) J i'I( IES AiiID >~ICDF CCFFF IC IF) ITS P ANMRUS

Vn

>-'Qf( SPEC IFIED DIRECTION
Y

1

3
4
5
6
I
3

LQll
12
13
l4
15

~ V%

) Q

20
Zl

3
24

I~

26
I 7

3l
l

33

»")

}J

3
33

>)Q
~ ~

7

rI3

45

2. 84
3. 12
4. 21
5. 39
5. 62
7 95

12. 40
12. 94
14. 23
lb. 45
13. 0'7

18. 70
18. 92
20. 57
21. 04
22 68
22 90
24. 25
24. 85
26. 05
26. 66
31. 94
32. 0'7
32 57
39. 72
43. 10

49. 03
51.'56
54. 77
60. 66
64. 67
70. 30
?3. 21
78. 71
Gb. 14
90. 13
'7l. 46
'78. 63

100. 70
102. QO
l 1 b. QO

O. 2>465
3. 4500
0.

7059'.

1414
l. 65?Q
Q. 0752
O. OL26
0. 2368
0. 0428
Q. 0922
0. 1350
Q. 0248
O. Ql'20
Q. 0024
o. aol8
Q. 0003
0 0008
0. Qol2
o. 0053
0. 0003
0. 0003
0. Qoarf
0. 0009
Q. 0007
O. 0002
Q. 0029
Q. 0006
Q. QQL3
Q. QO04
O. 0005
0. 0003
0. 0003
Q. QQI3
0 QDQ[
D. 0!>QL
0 0'.)QQ
0. QOQL
Q. OOOO
O. 0000
Q. QDQQ
0 QC)QQ

Q, 0!)Ga
Q. QDQQ
0. QQQQ
o. QQQQ

MAX
8. 6510

98. 8600
4. 3770
0. 6979
0. 0362
O. 3060
O. 0182
0. 0040
0. 0311
0. 0114
0. 0077
0. 0215
0. 0036
0.

OOL3'.

0044
0. 0025
0. 0009
0. 0007
0. 0018
0. 0027
Q. 0052
O. 0066
0. 0043
0. 0017
0. 0133
Q. 0015
0.

0001'.

Onl 1

Q. 0000
0. 0001
0. 0004
O. OOOL
0. OOOO
0. 0000
O. OOOL
Q. O(lao
0. 0001
O. OOOO
0. OOOL
0. QOQQ
0. OOOO
o. aooo
0. OOOO
0. 0000
a. oooo

5 MAX
0. 0347
0. 3915
0. 0863
0. 1355
4. '0920
0. 0331
0. 0028
0. 0295
O. 0054
0. 0176
0. 0376
0. 0071
0. 0034
0. OQLZ
O. 0006
0. 0006
0. 0003
Q. 0005
0. 0050
0. 0047
Q. 0066
0. 0063
0. 0024
0. 0018
0. 0004
0. 0020
o. 0001
0. 0006
0. OQOL
O. 0001
O. 0001
0. 0001
0. 0018
0. 0006
0. 0013
0. 0002
o. aoo4
0. 0004
0. 0000
0. 0000
Q. 0006
Q. 0006
o. oao2
0. 0001
Q. 0000

~ ~ ) I >2'7. 4()
1:17 0
I 'l() 60

~ '>

>'

',l.

0>"O(l
>i ~ if)
0'.! .)V

O. O(loo
Q. Qvao
Q. Q()QQ

0. QDQQ
0. QDQQ
0. 0000 .

Sl QI'I I>'(C'-')I)IC"'=ACTuf( Q. 5!0-
iNOICATEa f„"nfPA QDCD I'IIJDI=.

Q. 20 l~ a. 20/

~ ~



NHITINC REGN 79SQ 8 DATE 7- 4-87
sv rn p~ca +-t9 av as

SUMMARY

ABLE

OF NATURAL FREQUENCIES AND MODE COEFFICIENTS — PANMRDO

HZ
COEFFICIENT

X,
FOR SPECIFIED DIRECTION

Y z

11
12

17
18

20
21

29
30

38
39

2. 99
3. 12

5. 39
7. 48

12. 44
14. 22

17. 51
18. 52

18. 92
20. 57

22. 68
22. 90

24. 52
25. 68

~ ~

31. 94
32. 07

39'. 69
43. 08

44. 34
44. 90

51'. 56
54. 74

64. 66
70. 30

78. 71
86. 14

91. 45
92. 63

3. 5790
1. 8050

0. 0705
0. 4004

O. 0310
0. 0147

0. 0922
0. 0094

O. 0013
0. 0010

03
0. 0004
0. 0006

0. 0012
0. 0008

0. 0004
0. 0004

0. Qoi5
O. 0003

0. 0002
0. 0003

O. 000i
'.

0007

0. 0001
0. 0000

0. 0000
0. 0000

000
O. 0000
0. 0000

O. 4420 +
52. 7200 + MAX

0. 2857 %

0.0359 ~

O. 0092
Q. 0161

0 1
0. 0036
0. 0122

; O.. 0007
Q., 0025
Q. 0014
0. 0005
0. 0004

12
Q..QO! 5
0. 0011
0. 0044
0. 0025
0. 0009

O.. 0008
Q." 0001

0. 0002
0. 0000

Q..OOOO
Q. OQQO

000
0. 0001
0. 0000

O. OOOO
0. 0001
O. OOOO
0. 0000
0. 0000

0. 0104
38. 2000

0. 1345
0. 0206
0. 0211
0. 4190

. 0892
0. 0016
0. 0012
0. 0101
0. 0278
0. 0029
0. 0013
0. 0007
0. 0004
Q. 0004
0. 0002
0. 0003
0. 0035
0 0039
0. 0037
0. 0020
0. 0013
0. 0010
O. 0002
O., Qoi 1
0. OOOI
O. 0003
0. 0000
0. 0001
.0 01

Q. 0000
Q. 0010
O. 0003
0. 0007
0. 0001
.0 02

0. 0002
0. 0000
O. OQOO
O. 0003
0. 0003

44 102. 00
45 116. 00

47 139. 50
48 140. 60

SIGN IFIG'ANC~ACTQR
INDICATES EXPANDED

0
0. OQQO
0. 0000

. 0000
O. 0000
0. 0000

MODE

. QQOO
O. OOOO
0. 0000
O. OOOO
O. 0000
0. OOOO

O.

O. 0001
Q. 0001
0. 0000
0. 0000
O. OOOO
0. 0000

O. OSX



0
WIH ITINC REGN
HY Nl JH

I

7~'~3 GATE
PAGE ~20 OF

SUi~fNARY QF NATURAL FREQUENCIES AND
l'lODE FREQUENCY NODE COEFFICIENT

HZ X

ilODE COEFFICIENTS - PANNRDS
FOR SPECIFIED DIRECTION

Y Z

2 2. 99
3. 12

452
6. 7110
3. 3850

B. 6510 +
0. 8289

98. 8600

0. 0195
71. 6100

0. 2522
4. 2L

5 5. 39
6 7. 48/~
8 12. 449'4. 22

—rA.ii 17. 51
12 18. 52
lO
14 18. 92
15 20. 57

--2 04
17 22. 68
18 . 22. 9O

4
20 24. 52
21 '5 68
22 "26. 52
23 31. 9'4
24 32. 07
2 32. 57
26 39. 69
27 43. 08
28 44. 19
29 44. 34
30 44. 9'0'9. 03
32 51. 56
33 54. 74

0. 6963
0. 1723
0. 9426

0. 0621
0. 0284

0. 1689
0. 0169

0. 0023
0. 0018
0. 0005
0. 0007
0. Ooii

. OO4S
0. 0022
0., 0014
0. 0007
0. 0008
0. 0008
O. 0002
0. 0029
0. 0006
0. 0013
0. 0003
0. 0005
0. 0003
0. 0003
0. 0013

4. 3770
0. 6984
0. 0846 +

. a.949
0. 0183
0. 0310
0. 0114
0. 0065
0. 0220

. 0036
0. 0013
0. 0044
0. 0025
0. 0008
0. 0007
O. 0022
0. 0027
0. 0020
0. 0081
0. 0048
0. 0017
0. 0133
0. 0015
0. 0001
0. 0011
0. 0004
0. 0001
0. 0004
0. 0001
0. 0000

0. 0381
0. 0504
0. 9782
O. 2057
0. 0032
0. 0023
0. 0181
0. 0487
0. 0050
0. 0023
0. 0012
0. 0006
0. 0006
0, 0003
0. 0006
0. 0061
O. 0068
0. 0066
0. 0035
0. 0025
0. 0019
O. 0004
0. 0021
0. 0001
0. 0005
0. 0001
0. 0002
0. 0001
0. 0001
O. 0018 ~

60. 66
64. 66
70. 30

0. 0001
0. 0001
O. 0000

0 0. 0001
~ 38 78. 71 0. 0000
39 86. 14 0. 0000
40 90. 12 0. 0000
41 91. 45 0. 0000
42 92. 63 O. 0000
43 100. 70 0. 0000
44 102. 00 0. 0000
45 Lib, 00 0. 0000
46 129. 40 0. 0000
47 L39. 50 0. 0000
40 140. 60 O. 0000

SIGNIFICANCE FACTOR O. 50/
INDICATES EXPANDED i"IODE

0. OOOO
0. 0001
0. 0000
0. 0001
0. 0000
0. 0001
O. 0000
0. 0000
O. 0000
O. 0000
0. 0000
0. 0000
0. OO'00
0. 0000
0. 0000

O. 05K

O. 0006
0. 0013
O. 0002
0. 0004
0. 0004
O. 0000
0. 0000
0. 0006
0. 0006
0. 0002
O. 0001
0. 0000
0. 0000
o. oooO
0. 0000

O. 05/



TAaLE AIP

llHITINN REGhl
gY RJM

SVNNARY Dr~ NATURAL FREQUENCIES AidD NODE .COEFFICIENTS..—J.ANNi~lNQ
NOD FREQUENCY l')DDE CO-FFICI-iilT i=OR SPECIFIED DIRECT10N

HZ X
'

Z

j
l

3

}0
}}
12
13
14
}5

17
}U
f9
20
22
22
23
P4
25
26
27

34
35
36
37
33
3'7
40
4}
42

2. fh
2. 84
4 2
5. 38
8. 7f
9. 33

11. 30
12. 79
13. 59
14. 80
18. 69
18. 91
20. 30
20. 46
21. OQ
22. 59
22. 81
24. 10
24. 52
28. 40
29. 79
30. 88
31. 92
32. 10
32. 77
38. 20
44. 3~
48. 72
50. 87
52. 2$
57. 17
60. 13
63. 49
65. 13
68. 42
70. 54
77. 78
?9. 62
86. 09
89. 15
90. 65
93. 07

0. 1281
0.1097»
0
0. 3270»
0. 0326
0. 0}30»
0. 0}42
0. 0220»
0. 0176»
0. 1670»
0. 0006
0. 0007
0. 0010
0. 0007
0. 0003
0. 0003
0. 0003
0. 0007
Q. 0014
0. 0042. »
0. 0013
0. 00}6
0. 0000
0. 0007
0. 00i9
0. 0002
0 00
0. 0003
0. 0001
0. 0003
0. 0001
0. 0000
O. 0004
0. Oooj
0. 0003
0. 0003
0. 0001
0. 0001
O. 0000
0. 000}
0. 0000
0. 0000

l }3. 9000
3. 8890
(Lkhl.
0. 0026
0. 0697
0 03
0. 0042
0. 0076
0 0
0. 0004
0. 0013
0. 0005
0. 0141
0. 0061
0.0 3
0. 0023
0. 0015
0. 0071
0. 0048
O. OOO8
Q. 0
0. 0013
0. 0022
Q. 0052
Q. Q024
0. 0016

0. OQQ6
0. OQOO
0. 0002
O. 0000
0. OOOO
0.0 0
0. 0001
0. 0000
0. OOOO
0. 0000
0. 0000
0. 0001
0. 0000
0. OOOO
0. OOOO

0. 0340
0. 0}38»
MQ3Q» .

1. 7090» NAX
0. 0073

QQOi 1 »
0. 0031
0. 0004

~0.} 1

0. 0}oi
0. 0000
0. 0004
0. 0006
0. 0002

003
0. 0000
0. 0001
Q. 0006
0. 0009
0. 0004

%09
0. 00}0
0. 0021
00 ii
O. 0007
o. oooa

ez
0. 0002
0. 0000

e
Q. Q002
0. 0001
~Wee
0. 0001
O. 0005
0. 000?
0. 0003
O. 0000
O. 0000
O. 0003
0. 0000
0. 0003

}00. 70
}01. 80
102. 90

46 13} . 80
47 140. 30
48 172. 40

SIGN Il ICANCE FACTOR
INDICATES EXPANDED

0. 0000
0. 0000
0. OQOQ
0. 0000
0. 0000
0. 0000

0. 50/
MODE

0. 0000
0. 0000
0. 0000
O. 0000
O. 0000
0. 0000

0. 05/

0. QQoi
0. 0002
0 00.01
O. 0000
0. 0000
0. 0000.

0. }0/

~ ~
, 5





TABLE +

WHIT IhlC RLQN
DY NJM

DAT-
PAQE > 2Z ol= a8

, SUi lj'lARY QF NATURAL FREQUEhfCIES AND
>fODE FREGUEhfCY )'fODE COEFFICILNT

HZ X

hfQDE CQEFFIC I EATS — PAiilhfNhfS
FQR SPECIFIED DIRECTION

'Y Z

7'

9
loll
l2
l3
14
15
lu
17
}8

20
2}
2 7

23
24
r~5
26
27
28
29
30
3}
32
33
34
35
3u
37
38
39
40
41
42

2. }6
2. 84
4. 26
5. 3S
8. 71
9. 33

1}. 30
12. 79
}3. 59
14. 80
18. 69
18. 91
20. 30
20. 46
21. 00
22. 59
22. 81
24. 10
24. 52
28. 40
29. 79
30. 88
31. 92
32. 10
32. 77
38. 20
44. 32
48. 72
50. 87
52. 28
57. }7
60. 13
63. 49
65. 13
6S. 42
70. 54
77. 78
79. 62
86. 09
89. }5
90. 65
93. 07

100. 70
}0}.80
102. 90

O. 2402
0. 2056
1. 0830
O. 7994
0. 0725
0. 02S3
O. 0292
0. 0437
0. 0345
0. 3}97
0. 0011
0. 0013
0. 0017
0. 0012
0. 0005
0. 0005
0. 0005
0. 0012
0. 0025
0. 0078
0. 0024
O. 003}
O. 0001
0. 0014
O. 0036
0. 0004
0. 0000
0. 0005
0. 000}
0. 0005
0. 0003
O. 0000
0. 0007
0. 0002
0. 0005
O. 0005
0. 0002
0. 0002
0. 000}
O. 0001
0. 0001
0. 000}
O. 0000
0. 0000
0. 000}

4u 131. 30 O. 0000
47 140. 30 O. Oooo
4S 172. 40 O. 0000

SIGhl Il. ICAMCE FACTOR ~ O. 50%
INDICATES EXPANDED NODE

» 213. 6000
7. 2920

+ hf*X 1. 6500 +
O. 0063
0. }552»
0. 0788
O. 0085
0. 0151
0 0212
0. 0007
0. 0024
0. QOOS
O. 0250
O. 0}09
0. 0058
O. 004}
O. 0026
0. 0130
0. 0087
0. 0016
0. 0046
O. OO24
0. 0041
O. 0100
O. OO46
0. 0031
0. OOOO
0. 001}
O. 0000
0. 0004
0. OOOO
O. 0001
0. OOOO
0. 0002
0. OOOO
0. 0000
o. oooo
0. 0001
0. 0001
O. OOOO
0. OOOO
O. OOOO

.0. 0000
0. 0000
0. OOOO
O. OOOO
0. OOOO
0. 0000

O. 05%

hfAX 0. 0638
0. 0259
O. 1989
4. 0890
0. 0}64
0. 0046
0. 0065
0. 0007
O. 0022
0. 01S9
0. 0000
0. 0007
0. 0010
0. 0003
O. 0005
0. 0000
0. 0001
0. OQ}o
0. 0015
0. 0007
0. 0007
0. 00}V
0. 0040
0. 0020
0. 0012
O. 000}
0. 0003
0. 0004
0. 0001
0. 000}
0. 0004
0. 0002
0. 000'9
0. 0003
0. 0010
O. OO}4
0. 0006
0. 0001
0. 000}
0. 0005
0. 0000
0. 0005
0. 0001
0. 0003
O. 0002
O. 0000
O. 0000
O. 0000

0. 10%

l'fAX





TABLE A 2-I

Wl.)IT IN| REGhl
gY MJM

DATE
PAGE A-Zj OP

SUMMARY OF NATURALWREGUENCIES AND
MODE FREGUEI'lCY MODE COEFF IC I . hl7

HZ X

NODE. COEFFICIENTS = PANI'lGNO
FOR SPECIFIED DIRECTION

Y z

2

}0 15. 90
1} 17. 13
12. ~.8. 69
}3 18. 91
14 20. 46
}5 Rj. Q.
}6 22. 73
}7 22 7S
18 24. 33

O. 0066
0. 0028
(~M
0. 0003
0. 0005~M!lQ!
0. 0003
0. 0000
0~0000
0. 0005
0. 0017

19 24. 60
20, 25. 19

22 3}. 5}
23 31. 94?g~ \
25 33. 19

37. 26

0. 0008
0. Oooh

0..0003
0. 0008

2. SS 1. 7850
2. 85 0. OS223~0M037
b. 18 0. 0438
6. 80 0. 0545~~2!

13. 42 0. 1192
}3. 67 0. 1666!—L4~~

73. 5300 + MAX
i. 0540 +

200
O. 0079
0. }S61
~308
0. 0203
0. 0122
Q~Ih
O. 0102
0. 0083

O. 0004
0. 0050~ QQ
0. 0003
0. 0014
0 0
0. 0084
0. 0024

.Q5.
O. 000}
0. 0005

0. 0060
0. OOOO

0. 0312
0. 0}63
OM343..' .....
1. 0490 + hlAX
0. 0061
O. 0056 .~
0. 0052
0. 0}04
0..0034. r.
O. 00}3
0. 0002

Q001
0. 0002
O. 0001
0 Q.Q03.
0. 0000
0. 0002

OQQ3
0. 0001
0. 0013

~09 .

0. 00}4
0. 0017

0. 0004
0. 0006

OP
28
29
30
31
32
33

44. 3}
45. 41
50. 4
51. 12
58. 40
60

0. 0005
0. 0028
0 0
0. 0000

.0. 0001

0. 0001
0. 0002

0. 0001
O.
0000'.

0004
0. 0015

0. 0000
0. 0002.I

34 62. 98 0. 0002
35 63. 21 0. 0001
36 70. 50 0. Oooi
37
33
39
40
ni
n2

73. 16
77. 88
Si. 34
87. 46
90. 45
95. hi

0. 0000
0. 0001
0 0
0. 0000
0. 0000
0. 0000

43 100. So 0. 0000
n4 ioi. 9o o. oooo
!10 100. AQ 0 ~GOO
nh }23. 20 0. 0000
n7 131. o o. oooo
48 142. 10 0. 0000

SI| N IF ICANCE FACTOR O. 50/
INDICATES EXPANDED MODE

0. 0001
0. 0000
0~00 0
O. 0001
0. OOOO

QQ.
O. 0001
0. OOOO
0 OOOO
0. OOOO
0. OOOO

o. oooo
O. 0000
0: OOOO

O. 10/

0. 0000
0. 0001

03
0. 0004
0. 0000

06
O. 0002
0. 0001
~.02

0. 0001
0. 0001
0 00.03
O. 0000
0. 0000
O. 00,00

0. 20/

1



TABLE /gal.

WHIT+h!Q REQN 7954'8
B Y fC&6 P AGE

~-0-8T

Si)til'ISBN SE. JJS:Qll&LEBIBSlKMCIES.AN~SI~DKEELCXSMZS —PANSQSS
MODE FREQUENCY MODE COEFFICIENT FOR SPECIFIED DIRECTION

HZ X Y Z

1

2
3

7
8

10
11
12
13
14

16
17
18

22
23
24
25
26
27
23
29
30
31
32
33
34
35
36
37
33

2. 58
2. 85

6. 13
h. 80
8. 84

!3. 42
13. 67

15. '90
17. 13

18. 91
20. 46

22. 73
2~ 73
l4

24. 60
25. 19

6 3
31. 51
31. 94
32. 41
33. 19
37. 26
41. 52
44. 31
45. 41
50. 46
51. 12
58. 4a

0
62. 98
63. 21
70 5
73. ih
77. 88

3. 3460
0. 1542

0. 1074
0. 1329
0 104
0. 2340
0. 3255

0. 0124
0. 0052

0. 0005
'.

0008

0. 0005
0. 0000

0
0. 0009
0. 0032

0. 0015
0. 0012
0 000
0. 0006
0. Ooi6
0 0004
0. 0009
0. 0053
O. 0009
O. 0000 .

" 0., 0001 "'" -,

0. 0004
0. 0003
0
0. 0000
0. 0001

MAX 137. 9000» MAX
1. 9760»

0. 0194
0.4537»

0. 0399
O. 0238

0..0191
0. 0153

0. 0008
0. 0089

o. oao5
0. 0025

0. 0154
~ 0. 0045

0. 0002
0. 0010

0. 0114
0. 0000

0. 0001
o. oao4
O. OO
0..

0002';

0001

0. 0001
0. OOOO

0. 0002
O. 0000

0. 0584
0. 0306

2. 5130
0. 0146

S

0. 0101
0. 0201

0. 0024
0. 0003

0. 0004
0. 0002

0. 0001
0. 0003

0. 0002
0. 0022

0. 0026
0. 0032

o. oao7
0. 0011

0. 0007
0. 0029

0. 0001
0. 0004

~ 0. 0001
0. 0001

0. 0008
0. 0000

40
41

46
47
43

87. 46
90. 45
95 6

1OO. 80
101. 90
105 4q
123. 20
131. 20
142. 10

0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
O. 0000
0 oooo

SIGNIFICANCE FACTOR O. 50/
INDICATES EXPANDED MODE

0. 0001
O. 0000

0. OOOO
0. OOOO

0. 0000
0. OOOO
a~~00

O. 10/

0. 0003
0. 0001

0. 0002
0. 0002

D
0. 0000
0. 0000

Q09
0. 20/



TABLE /
NI.IITING REGN ~5~0 DATE 7-2 f E

PAGE ~+ OF ~g
NiJ M 9-9 "8Y

.SUI'li.IARQ~F. j~IAT4Bfs~RKAVEBCIES~ELHQDF~EFXIGLEKTS -~58iJLNO
i IODL FREQUENCY i fODE CGEFF I0 IEi~lT FOR SPECIFIED DIRECTION

HZ X Y Z

2
3

10
11
12
13
14

5
16
17 ~

18
19
20
21
22
23
24
25
26
27
23
29
30
31
32
33
34
35
36
37
38
39
40
41

43
~$ 4
45

2. 84
3. 51

9
5. 35
7. 99

1 i. 21
12. 79
14. 51
15. 17
16. 88
18. 20
18. 70
18. 9'1
20. 57
21. 03
22 35
22. 73
22 83
24. 36
25. 87
26. 2
30. 52
31. 32
32. 03
32. 45
35. 28
40. 08
44. 33
45. 20
48. 63
50. 65
51. 28
52. 52
59. 93
61. 08
65. 25
68. 43
71. 03
77. 23
87. 39
90. 69
92. 92
96. 77

101. 30
102. 00

0. 1977
1. 6400

0. 0689
0. 1276
0. 0240
0. 2280
0. 0053
0. 008
0. 0137
0. 0014
0. 0002
0. 0001
0. 0004
O. 00
0. 0007
0. 0000
0 0003
0. 0035
0. 0041
O. 0
0. 0007
0. 0036
0. 0008
0. 0021
O. 0003
0. 003
0. 0000
0. 0000
0. 0003
0. 0003
0. 0000
0. 0002
0. 0005
0. 0001
0. 0003
O. 0000
0. 0001
0. 0000
0. 0000
0. 0000
O. 0000
0. 0000
0. 0000
0. OOOO

6.7410 ~
5. 3820 ~

0. 5447 ~
0. 0030
0. 0258 4
0. 0107
O. 0453

0. 0450
0. 0295
0. 0003
0. 0004
0. 0024

0. 0042
0. 0007

O. 0012
O., 0048

0. 0073
0. 0022
0
O. 0015
0. 0024

0. 0000
0. 0001
0. 0003
0. 0001
0. OOOO
000 5
0. OOOO
0. 0000
0. 0001
0. 0001
0. OOOO
O. OOOO
0. 0001
0. 0000
0 0000
O. OOOO
0. 0000
0 0

0. 0250
0. 2115

0. 0042
0. 4316

4
0. 0317
0. 0032

0. 0059
0. 0024

0. 0002
0. 0000

0. 0003
0. 0001

0. 0023
0. 0039

0. 0003
0. 0014

0. 0027
0. 0012

0. 0002
0. 0003
0. 0006
0. 0005
0. 0000

0. 0016
0. 0005
0. 0003
0. 0005
0. 0004

00
0. 0000
0. 0000

0. 0002
0. 0001

—Ql—
>'I6

47
48

122. 10
126. 30
14P. 90

O. 0000
0. 0000
0. 0000

SIGNIFICANCE FACTOR O. 50%
INDICATES EXPANDED DIODE

0. 0000
0. 0000
0. OOOO

0. 20%

O. 0001
0. 0000
0. OOQO

O. 60%



tlHITIiN:" RL'atoll ~7/~$ ''tiTF ~2~4-cf
HY PAGE ~A) OF;~

Max 'I-'f-87

~* ="",~ll !Sllllo~ l. ~Mlut N—
DIODE FR GU NCY RODC CO-FFICIENT FOR SPECIFIED DIRECTION

HZ X Y Z

1

2
3

2. 84
3. 5L
3. 90

0. 3708
3. 1470
0. 636S

» I'fAX
12. 6400»
10. 3300»
20. 4100» MAX

0. 0469
0. 4004t~

6
7
8
9

10ll
12
13
l4
15
lb
17
16
19
20
21
22
23
r~4
25
26
27
28
29
30
31
32
33

37
38
39
40
41
42

5. 35
7. 99

11. 21
12. 79
14. 51
15. 17
lb. 88
18. 20
18. 70
18. 91
20. 57
21. 03
22. 35
22. 73
22. 83
24. 36
25. 87
26 26
30. 52
31. 32
32. 03
32. 45
35. 28
40. 08
44. 33
45. 20
48. 63
50. 65
51. 28
52. 52
59. 98
hl. 08
65. 25
68. 43
71. 03
77. 23
87. 39
90. 69
92. 92
9h. 77

101. 30
102. 00

0. 1683
O. 2933
0. 0493
0. 4531
0. 0101
0. 0157
0. 0253

l 0. 0025
0. 0004
O. 0003
0. 0007
0. 0003
a. 0012
0. 0001
O. 0006
O. 0065
0. 0076
0. 0105
0. OOL3
,0. 0069
0. 0015
0. 0040
0. 0005
0. 0068
O. 0000
0. 0000
0. oaoh
a. 0006
0. 0000
0. 0004
O. OOLO
a. 0003
0. 0005
O. 0000
0. 0002
0. 0001
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

L. 3310
0. 006S
0. 0530
0. 0213
0. O872»
0. 0471»
0. 0833»
0.0535»
0. 0005
0. 0007
0. 0043
0. 0032
0. 0075
0. 0012
O. 0032
O. 0021
O. 0089
0. 0059
0. Ol37
0. 0043
O. 0014
0. 0028
0. 0045
0. 0006
0. 0001
0. 0002
0. 0006
0. 0001
0. 0001
0.

0009'.

OOOO
O. OOOO
0. 0003
0. 0002
0. OOOO
0. OOOO
O. 0002
O. OOOO
0. 0001
O. 0001
0. 0000
O. 0000

0. 0100
0. 9924
O. 0097
0. 0628
0. 0060
0. 0107
0. 0105
0. 0041
0. 0001
O. 0004
0. 0000
0. 0004
0. 0006
0. 0002
0. 0004
0. 0040
0. 0068
0. 0135
0. 0005
0. 0026
0. 0006
0. 0050
0. 0022
0. 0040
0. 0003
0. 0005
0. 0011
0. 0009
0. 0001
0. 0001
0. 0029
0. Oala
0. 0005
0. 0009
0. 0008
0. 0006
0. 0000
0. Oaal
0. 0006
0. 0004
0. 0002
O. 0001

» I'IAX

46
47
48

L22 LO
126. 30
140. 90

D. DQOJ
O. 0000
D. 0000

31 GNIFICAPICE FACTOR a. 50%
INDICATES EXPANDFD I'IODE

o. Daao
0. 0000
0. OOOO

0. 20/

O. Oaal
0. Oaaa
0. 0000

O.'0/



NHITJNQ REQN 7~S~~ DATE 7 2+~1
BY RNCr" PASB ~A2 OF ~~

4H 9-9-87

SUNNARY OF NATURAl FREQUENCIES AND NODE COEFFICIENTS — PANANNO
NODE FREQUENC~ NODE COEFFICIENT FOR SPECIF'IED DIRECTION

H2 X Y z

2. 84 O. TBB
2 3.40 1.2250» MAX
3 3. 89 0. 8054»

5 8. 73 0. 0059'
10. 35 0. 0286»

'7 f2. 38
8 12. 78
9 14. Bif0~~

11 16. 93
12 18. 69
13 f8. 9
14 20. 62
15 20. 80
f4 lf f
17 22. 70
18 22.

79'3

0. 2190»
O. 0046

0. 0002
0. 0002

0. 0001
0. 0003

0. 0002
0. 0016

20 25. 02 0. 0069'
21 30. 09 D. 0035

23 31. 62 O. 0005
24 32. 16 0. 0002
25 3~
26 37. 78
27 42. 5828~~
29 45. 84
30 48. 92

O. Ooio
0. 0009

0. 0013
0. 0003

32 54. 37 0. Oooi
33 59. 33 0. 0003~F1 al1
35 67. 82 0. 0002
36 72. Oi 0. 0001

38 Bi. 67 0. 000139'6. 87 0. 0000
die'1 90. 69 0. 0000

42 97. 79 0. 0000
OlRM

44 101. ZO D. 0000
45 104. 60, O. OOOO

X30WO
—~OOO

47 141. 40 O. 0000
48 146. 60 0. 0000

SICNIFICANCE'ACTOR ~0
INDICATES EXPANDED NODE

.M90»
35. 9100»
0.4671»

0
0. O567
0. 0194

04
0. 0124
0. 0174

82
0. 049'2
0. 0011

. aao2
0. 0076
0. 0110

050
O. 0002
0. 0004~or
0.

0019'.

0002
0

0. 0004
O. 0004

CO
0. 0012
0. OOOO

0. 0002
O. 0001

0. 0000
O. 0000
O. d000
0. 0001
O. 0000

. 5000
O. OOOO
0. OOOO
O. 0001
0. OOOO
0. DODO

'00

0. 0000
O. OOOO
o. oooo
0. OOOO
O. OOOO
. ZDX

O. Of47 4
0.0613»
0. 0974»

57 » RAX
0. 0200»
O. 0020a
0. 0295»
0.0030»

.OO49»
0. 0022
0. 0000

. N)03
0. 0004
0. 0005.

0. 0003
0. 0006

581»
0.0066»
0. OD19

X
0. 0002
0. 0015

0. 0003
0. 0011

'3

0. 0020
0. 0012ae—
0. 0013
.0. 0002
0. 0001
0. 0002
0. 0002

. 5002
0. 0000
0. 0001
D. 0000
0. OOOO
D. 0000
O. 0001
0. 0001
0. 0001
0. 0000
0. 0000
0. 0000

O. 40r.





UNIT NO REQN 1'FLOE DATE -ZA'7'Y

G& PAQE ~ZP OF ~8
HATHI g-p 97

SUMMARY OF NATURAL FREQUENCIES AND MODE COEFFICIENTS - PANAMNS
MODE FREQUENCY MODE COEFFICIENT FOR SPECIFIED DIRECTIONHZ, X Y Z

2. S4
2 3. 40
3 3. 89

O. 3538 4
2.3190 ~ MAX
1. 5170 ~

14. 9400 +
67. 9900 4 NAX

0. 8800 +

O. 0276 4
D. 1153 ~
0. 1871

7. 20 0. 3951
5 8. 73 0. 0132 +
6 10. 35 0. 0599 ~
7 P2. 30 0. 1274 4
8 12. 78 0. 4353
9 14. 81 0. 0088

10 15. 98 0. 0262 +
11 16. 93 0. 0004
12 IS. 69 0. 0003
13 TS.
14 20. 62 0. 0002

0. 0119
O. 1262
0. 0407
O. 0084
0. 0246
0. 0333
0. 0609
0. 0910
0. 0019

. 0004
0. 0195
0. 019715 20. 80 D. 0006

. I't~~:1r
O. 0003
0. 0007ill
0. 0034
0. 0004

17 22. 70 0. 0004
18 22. 79 0. 0028i~3~0. 0 4
20 25. 02 0. 0127 4
21 30. 09 0. 0067
22 30. 4'0 TFITO3

0. 0007
0. 0008

OO
0. 0023

'.

OOOO
. OOOO

0. 0003
0. 0002

0. 0001
- 0. 0000

O. OOOO
0. 0001
0. OOOO

. NR
0. 0001
0. 0001

002
0. OOOO
O. 0001
D. 0000
0. 0000
0. OOOO
0. OOOO
O. OOOO
0. OOOO

0. 20r

23 31. 62 0. 0009
24 32. 16 0. 0005

26 37. 78 0. 0019
27 42. 58 D. OD17~. J*~
29 45. 84 0. 0025
30 48. 92 0. 00065~
32 54. 37 0. 0002
33 59. 33 0. 0005
34 ED. 92~001
35 67. 82 0. 0005
36 72. Oi 0. 0002

38 81. 67 0. Oooi
39 86. 87 0. 0000
40 SS. f~.
41 90. 69 0. 0000
42 97. 79 0. 0000
43 100. TO l$. 0'000
44 101. 20 0. 0000
45 104. 60 O. OOOO
46 130. 20 (CFOOD
47 141. 40 0. 0000
48 ~ 146. 60 0. 0000

SIGNIFICANCE FACTOR 0. Sor.
INDICATES EXPANDED NODE

1. 4270 4
0. 0451
0. 0044
0. 0032
0.0586 ~
0. 0057
0. 0089 +
0. 0038
0. 0000
0. 0005
0. 0007
0. 0009
0. 0002
O. 0006
0. 0010
~%4
0. Oiih +
D. 0035

. OD11
0. 0004
0. 0028

d
0. 0006
0. 0022

. 0006
0. 0037
0. 0023

0. 0025
0. 0003
O. 0001
0. 0004
0. 0003

5
0. 0000
0. 0002

1
0. oooi
0. 0000

002
0. 0002
0. 0001
0. 0000
0. 0000
0. 0000

o. 4or.

MAX



TABLE A 27

WHITlhIr- REGN
DY MJM PhGE

~ .E7

DAT -.

A -fg g,.

SUhlhIARY OF NATURAL FREQUENCIES AND
i'IODE FREGUENCY i'IODE COEFF IC IEhlT'Z X

I'IODE COEFFICIENTS — PANAGNO
FOR SPECIFIED DIRECTION

Y Z

2. 84
2 3.61
3 3. 91

6. 50
7. 62

10. 55
}2. 66
12. 72
ih. 31

0. 1944
1. 5}00
0. Ol50
O. 0033
0. 1268
0. 0259
0. 2233
0. 0586
0. 0130

6. 9310
~ htAX 9. 8580

10. 8900
0. 0580
0. 0028
0. 0730
0. 0108
0. 0}50
0. 0280

0. 0195
0. 1005
0, 0923
0. 0318
0. 5i37
O. 0029
0. 0267
0. 0}36
0. 0063

ii

ihIAX

loil
l2
13
}4
15
16
17
18
19
20
2}
22
23
24
25
26
l7

23
29
30

34
35
36
37
38
39
40
41
42

17. 41
18 65
18. Si
18. 96
20. 07
20. 73
21. 06
22. 66
+~2. 99
23. 55
24. 63
25. 23
26. 91
30. 03
32. 10
33. 55
40. 65
43. 83
44. 37
45. 82
47. 38
50. 95
51. 58
57. 70
60. 93
66. 02
71. 69
75. 19
77. 03
82. }1
89. 58
90. 93
96. 35

0. 0016
0. 0006
0. 0007
0. 0005
0. 0008
0. 0003
0. 0002
0. 0007
0. 0027
0. 0}2}
0. 0075
0. 0026
0. 0006
0. 0038
0. 0002
0. 0021
0. 00}7
0. 0021
0. 0005
0. 0002
0. 0003
0. 0001
0. 0002
0. 0001
0. 0000
O. 0001
0. 0001
0. 0001
0. 0001
0. 0000
O. 0000
0. 0000
0. 0000

0. 0415
0. 0043
0. 0029
0. 0005
0. 0156
0. 0056
0. 0018
0.

0010'.

0026
0. 0003
0. 0003
0. 0015
0. 0030
0. 0003
0. 0005
0. 0001
O. 0005
0. 0002
0. OOOO
0. 0003
0. 0001
0. 0000
0. 0001
0. 0000
0. OOOO
0. 0001
0. OOOO
o. oooo
O. OOOO
0. 0001
0. 0001
0. 0000
0. 0001

0. 0015
0. 0004
0. 0008
0. 0003
0. 0003
0. 0003
0. 0005
0. 0003
0. 0008
0. 0070
0. 0050
0. 0026
0. 0023
0. 0025
0. 0014
0. 0010
0. 0015
0. 0025
0. 0004
0. 0003
0. 0011
0. 0008
0. 0009
0. 0001
0. 0000
0. 0003
O. 0005
0. 0001
0. 0002
O. 0000
0. 0001
0. 0000
0. 0000

43 100. 80
44 101. 30
45 114. 60

-nh -
}3O. 4O

47 140. 80
48 141. 00

S IQN IFICAhICE FACTOR
INDICATES EXPANDED

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

0. 50/
I'IODE

O. OOOO
0. 0000
0. OOOO
0. 0000
0. 0000
0. OOOO

0. 20/

0. 0001
0. 0001
0. 0000
0. 0000
o. oooo
0. 0000

0. 40/



TABLEEL~+

MHIT IN('EQhl
OY tnJM

DATE
PAGE ~A- g OF ~>g

SUhlNARY OF hlATU3h~~EGUENC5ES...rbND NODF COEF-I.C.IENTS.= „PANAGNS
MODE FREQUENCY l'lODE COEFF IC IENT FOR SPECIFIED DIRECTION

HZ X Y Z

1

2
3

5
6

10
Ll
12

2. 84
3. 61

6. 50
7. 62

10. 55
12. 66
12 72
lb. 31
17. 41
18. 65
18. 81

Lh
17
LB

21. 06
22 66
22. 99

13 18. 96
14 20. 07>5~0 7

0. 3645
2. 9120
0 07 '1

0. 0081
0. 2965
0. 0541
0. 4448
0. 1166

0. 0030
0. 0012
0. 0012
O. OOO8
0. 0015

0. 0003
0. 0013
0. 0049

hlAX
13. OOOO»
19. 0100»
~QQO»~i
0. 1424
0. 0065

0. 0216
0. 0298
~DP~»
O. O761»
0. 0078
0 0 5
0. 0010
O. 0276

0. 0033
0. 0018
0.00 6

0. 0366
O. 1915»

2
0. 0762
l. 2060» hhAX

00hP »
0. 0531
0. 0271
QML~»
0. 0026
0. 0007

QM3
0. 0005
0. 0006

QQ5
0. 0008
0. 0006ta»—

19
20
21
72

23
24
25
r~e
27
28
29
30
31
32
33
34
35
36

23..55
24. 63
25. 23
26. 9l
30. 03
32. 10
33. 55
40. 65
43. 83
44. 37
45. 82
47. 38
50. 95
51. 58
57. 70
60. 93
hh. 02
71. 69

0. 0221
0. 0137
0.0 4
0. 0012
0. 0072
O. 0005
0. 0040
O. 0033
O. 0040
0. 0009
0. 0005
0. 0005
0. 0002
0. 0004
0. 0002
0. 0000
0. 0002
0. 0002

O. 0005
O. 0005

0. 0055
0. 0005
0 0
0. 0003
O. 0010
0
0. 0001
0. 0006
O. 0002
0. 0001
0. 0002
0 OOQg
0. OOOO
0. 0001
0. 0001

0. 0121»
0. 0088

0. 0041
0. 0046

QQPr
0. 0018
O.OO 8

0. 0007
0. 0006
0 0
0. 0016
0. 0017

0. 0001
0. 0006
0. 0009

p 37
38
39

75. 19
77. 03
82. 11

40 89. 58
41 90. 93
42 9h. 35
43 100. 80
44 101. 30
45 1 14. 60
46 130. 40
47 140. 80
43 l41. 00

SI Chl IFICAhlCE FACTOR
INDICATES,EXPAhlDED

0. 0001
0: 0001
0. 0001
0. 0001
0. 0000
0. 0000
0. 0000
0. 0000
O. 0000
0. 0000
0. 0000
0. 0000

O. 50%
NODE

0. 0001
O. OOOO
0. 0001
0. 0001
0. 0001
O. 0001
0. OOOO
0. OOOO
0. 0000
0. 0000
0. 0000
0. OOOO

0. 20%

0. 0002
0. 0003

0.000
0. 0001
0. 0000
o. oooo
0; 0002
0. 0002
0,0000 ...

0. 0000
0. 0000
0. 0000

0. 40%





TABLE /gal

ill-1IT NV. RCGN W~<O~ DATE -S+S/'Y

8 PAGE ~~l QF ~8
Nl V- -~8

SUi'li'lARY OFNATUR*L FREQUENCIES AiND
hlODE FREGUEhtCY hlODE COEFFI C IEhlT

HZ X

l'1ODE COEFFIC IENTS — PANBi'lNO
FOR SPECIFIED DIRECTION

Y Z

I
l

3

5
6
7
8
9

10
11
12
13
14
15
16
f7
Is
19
20
21

25
26
27
28
29
30
I

32
33

37
38
39

2. 03
2. 84
4. 55
5. 14
s. es
9. 63

11. 03
11. 92
13. 98
14. 08
is. 45
is. 69
18. 95
20.

51'0.

70
2f 23
22 59
23. 00
24. 32
27. 11
27. S2
31. 39
32. 18
33. 47
35. 92
42. Zo
43. 75
44. 35
49. 49
51 ~ 26

58. 25
60. 10
70. OI
70. 87
71. 82
78. 84
83. 84
88. 30

O. 3419
0. 0914
O. 3911
0. 1943
0. 0314
0. 0124
0. 0255
0. 0046
0. 1261
O. 1425
O. 0020
O. 0004
0. 0012
0. 0000
0. 0004
0. 0002
0. 0002
0. 0001
0. 0005
0. 0007
0. 0031
O. 0014
0. 0000
0. 0017
0. 0011
0. 0015
0. 0011
O. 0002
0. 0001
0. 0002
0. 0004
0. 0002
0. 0000
O. 0000
0. 0000
0. 0002
O. 0000
0. 0000
0. 0001

135. 2000 +
3. 8970 +

~ l1AX 0. 5599 +
0. 0047
0. 0616
0. 0261
0. 0087
0. 0248
0. 0041
0. 0041
0. 0043
0. 0007
0. 0014
0. 0063
0. 0043
0. 0013
0. 0008
0. 0008
0. 0006
O. 0029
0. 0003
O. OOOO
0. 0000
0. 0000
0. OOOO
0. 0000
0. 0000
O. 0000
0. 0000
0. 0000
0. 0001
0. 0001
O. OOOO
0, 0000
0. 0000
0. 0000
O. 0000
0. 0000
O. 0000

0. 0097
0. 0104
0. 1445
2. 1000
0. 0092
0. 0035
0. 0024
0. 0007
0. 0039
0. 0036
0. 0008
0. 0000
0. 0007
0. 0001
0. 0000
0. 0003
0. 0000
0. 0001
0. 0008
0. 0001
0. 0002
0. 0013
0. 0004
0. 0000
0. 0001
0. 0009
0. 0006

.0. 0000
0. 0000
O. 0000
0. 0001
0. 0000
0. 0002
0. 0001
O. OOO2
0. 0002
0. 0000
0. 0000
0. 0000

hl*X

40 89. 19 O. 0000
41 90. 93 0. 0001
42 92. 63 0. 0000
4P 98. 19 O. 0000
44 Ioo. 70 O. 0000
45 IOI. 00 0. 0000
46 128. Io 0. 0000

14O. 9O O. OOOO
,48 155. 20 O. 0000

SIGNIFICANCE FACTOR O. 50/
INDICATES EXPAhlUED l'lODE

O. 0001
O. OOOO
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
O. 0000
O. 0000

0 05/

0. 0001
0. 0001
0. 0001
0. 0001
0. 0001
0. 0001
0. 0000
0. 0000
0. 0000

O. 10%



Ill.lITIiNG REBI4 ~95dd DATL: 1 ZW-I
OY ~~ PAGE A'2 OF

'f-7-8+

BUI'll'1ARY OF NATURAL FREGUENCIEE AND NODE COEFFICIENTS —~NEON<
I'1ODE FREGUEhlCY i'lODE COEFFIC IEhlT FOR SPECIFIED DIRECTION

HZ X Y z

1

3

7
8
9

La
LL
12
13
14
15
Lb
17
LS
19
20
21

25
26
27
28
29
30
31
32
33
34
35
36

40
41
4P

2. 03
2. 84
4. 55
5. 14
8. 68
9.'63

11. 03
1 i. 92
13. 98
14. 08
18. 45
18. 69
18. 95
20. 51
20. 70
21. 28
22. 59
23. 00
24. 32
27. 11
27. 82
31. 39
32. 18
33. 47
35. 92
42. 20
43. 75
44. 35
49. 49
51. 26
52. 90
58. 25
60. 10
70. OL
70. 87
71. 82
?8. 84
83. 84
88. 30
89. 19
90. 93
92. 63

0. 6411
0. 1?14
0. 8882
0. 4745
0. 0701
0. 0266
0. 0526
0. 0092
0. 2450
0. 2763
O. 0036
0. 0007
0. 0022
Q. 0001
0. 0007
0. 0003
0. 0004
O. 0001
O. 0010
0. QQ13
O. 0057
Q. 0027
o. oaoi
0. 0032
0. 0020
0. Q02'9
0. 0021
O. 0004
0. 0002
0. 0003
0. 0007
0. 0004
0. 0000
O. 0000
0. 0000
0. 0003
O. OOOO
0. 0000
0. 0002
0. 0001
0. 0001
O. 0000

253. 5000»
7. 3080»

» hlAX ' 2710»
"0. OL16
0. 1372»
O. 0560
0. 0179
0. 0501
0. 0079
O.

0079'.

0078
0. 0012
0. 0026
O. 0112
O. Q077
0. 0022
0. 0014
0. 0015
O. 0011
O. 0055

» 0. OQ06
0. 0001
0. 0001
0. 0000
0. 0001
0. 0000
O. 0000
o. ooao
O. OOOO
0. 0001
0. 0003
0. 0002
o. aooo
0. 0000
a. 0000
0. 0000
0. OOOO
0. 0000
0. 0000
0. 0001
0. 0000
0. OOOO

0. 0181
0. 0194

5. 0220» hlAX
0. 0207»
0.0076» .

0. 0049
0. 0014
0. 0074»
O.OO68»
0. 0014
0. 0000
0. 0011
0. 0002
0. 0001
0. 0005
0. 0000
0. 0002
0. 0013
o. ooa2
o. 0004
0. 0024
a. 0008
o. Oooo
0. 0003
O. 0017
0. 0012
0. 0000
0. 0000
0. 0001
0. 0001
O. 0001.
0. 0003
a. oooi
0. 0004
0. 0004
0. 0000
0. Qoao
0. 0000
0. 0001
o. Oooi
o. 0002
o. ooa2
0. Oaai
0. 0002

43 98. 19
4n LOO. ?O
45 LOL. Oo
46 . 128. LO
47 L40. 90
ns 155. 0

SIGNIFICANCE FACTOR
INDICATES EXPANDED

0. QQQQ
0. OOOO
o. 0000
O. '0000
O. OOOO
a. 0000

O. 50/
MODE

0. 0000
0. OOOO
0. 0000
O. OOOO
0. 0000
0. 0000

O. 05/

0. 0000
0. 0000
o. ooao

0. 10/



TABLE ~/
Nl-lITIg4C REGN R5C S DATE -2+
BY ~ PAGE ~9B OF ~S

9-V-87

SVi'll'5ARY OF NATURAL FREGUENCIES.AND 5'5ODE COEFFICIQQTS -~g~g.
MODE FREQUENCY 5'lODE COEFFICIENT FOR SPECIFIED DIRECTION

HZ X Y Z

5
6
7
8
9

10
LL
L2
L3
14
15
lh
L7
LB
L9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

2. 84
3. 40
4. 15
5. 64
7. 52

11. 62
12. 84
13. 03
15. 09
16. 12
17. 72
18. 69
18. 91
19. 75
20. 62

— 21. 15
22. 74
22 77
24. 27
25. 34
25. 87
26. 35
30. 38
32. 01
32. 70
38. 83
41. 84
44. 34
45. 26
47. 97
51. 22
56. 81
58. 46
60. 78
62. 73
68. 24
75. 28
76. 62
79. 75
88. 53
90. 66
93. 55

0.2090»
1. 9090» MAX
0. 2758»
0. 0667»
0. 2120
0. 0553»
0. 2172»
0.'0264»
0. 0001
0. 0195»
0. 0005
0. 0002
0. 0002
0. 0000
0. 0003
0. 0002
0. 0001
0. 0003
0. 0045
0. 0038
0. 0040
0. 0051
0. 0037
0. 0008
O. 0022
0. 0006
0. 0013
0. 0000
0. 0002
0. 0003
0. 0000
0. 0010
0. 0002
0. 0000
O. 0001
0. 0002
0. 0000
0. 0001
0. 0001
0. 0001
0. 0000
0. 0000

8. 3420»
33. 3100» MAX

3. 0290
0. 2614
0. 0028
0. 0227
0. 0129
0. 0244
0. 0336
0. 0277
0. 0182
0. 0017
0. 0009
0. 0288
0. 0054
0. 0050
O. 0003
0. 0004
0. 0029
O. 0011
0. 0006
0. 0022
O. 0002
0. 0004
O. 0002
0. 0003
0. 0001
O. OOOO
0. 0001
0. 0001
0. OOOO
O. 0001
0. OOOO
0. 0000
O. OOOL
0. 0000
0. 0000
0. 0000
0. 0001
0. 0000
0. 0000
0. 0001

0. 0122»
0. 0246»
0. 0902»
0. 0091
0. 5364»
0. 0046
0. 0387»
0. 0104
0. 0018
0. 0092»
0. 0009
0. 0001
0. 0002
0. 0000
0. 0000
0. 0002
0. 0000
0. 0003
0. 0028
0. 0041
0. 004'9
0. 0048»
0. 0009
0. 0014
0. 0009
0. OOOP
0. 0010
0. 0002
0. 0004
0. 0005
0. 0000
0. 0011
0. 0013
0. 0001
0. 0003
0. 0001
0. 0001
0. 0000
0. 0000
0. 0001
0. 0001
0. 0001

5'5AX

43 99. 16 0. 0000
Loo. 70 0. 0000

45 iol. 30 O. 0000
Ah l29. 70 O. 0000
47 L42. 20 O. 0000
40 L53. 80 0. 0000

SIGNIFICANCE FACTOR 0. 50/
INDICATES EXPANDED MODE

0. 0000
O. 0000
0. 0000

0. 0001
0. 0001
O. 0001

O. OOOO 0. 0000
0. 0000 0. 0000
O. 0000 0. 0000

0. 20'/ 0. 40/



Wf-fITING REQN QP5/d DATE -24
l3Y g F*02 ~$ 4 OF ~2

V-V-87
AaLE ggZ

SUMMARY OF NATURAL fdREQUf=NCIES AND MODE COEFFICIENTS — PANGLNS
f'fODE FREQUENCY NODE COEFFICIENT FOR SPECIFIED DIRECTION

HZ X Y zI:..*'tT
2 3. 40 3. 6150» MAX
3 4. 15 0. 4884
4 5. 64 O. 1631
5 7. 52 O. 4982
6 11. 62 0. 1126

8 13. 03 0. 0522
9 15. 09 0. 0002

f2. f2 6 632m ttii 17. 72 0. 0009
12 18. 69 0. 0004

f2. 'B 0. 60'5
14 19. 75 0. 0001
15 20. 62 0. 0006

l. 'fd 0. 0003
17 22. 74 0. 0001
18 22. 77 O. 0006

20 25. 34 '. 0069
21 25. 87 0. 0074
22 ZEi. 3~: V04t
23 30. 38 0. 0070
24 32. 01 O. 0015

2. 70 KM%2
26 38. 83 0. 0012
27 41. 84 . 0. 00252~4. 34 0. dddf
29 45. 26 0. 0004
30 47. '97 0. 0005.

400 »
63. 0700
5.3620»
0. 6395
0. 0066
0. 0463

~55
0. 0483
0. 0639

. 0519
0. 0332
0. 0031

0. 0511
0. 0097
O. 0088
0. 0005
0. 0007

0. 0020
0. 0011

042
0. 0004
O. 0007

OU
0. 0006
0. 0002
0. 000'd
0. 0002
0. 0003

'0

0. 000132. 56. 81 0. 0018
33 58. 46 0. 0004
34 " '60. 78 D. 0000
35 62. 73 O. 0002
36 68. 24 0. 0003
37 75. ~~8'.

UOdd'8

76. 62 O. 0002
39 79. 75 0. 0002

0. 0001
0. 0000
O. 0001
0. 0001~. 0000
0. 0001
0. 0001
0. 0001

. 0000
"40'8.'3" 0. 0002'.

0002
0. 0000

41 90. 66 0. 0000 0
42 93. 55 0. 0000
43 "- —99. 16--—0: 0000——

MAX
0. 0228»
0. 0464
O. 1610»
0. 0218»
1. 2510» MAX
0. 0095

0. 0205
0. 0033
0. 0167
0. 0016
0. 0002
0. 0003
0. 0000
0. 0001tt
0. 0001
0. 0005

0. 0073
0. 0087

0. 0017
0. 0025

tflt
0. 0018
0. 00!9itti
0. 0008
0. 0009

ittlt
O. 0021
0. 0025
b. 00bi
0. 0006
0. 0003

M
0. 0001
0. 0000
0. 0002
0. 0001
0. 0001
6. 606l

44 100. 70 0. 0000
45 101. 30 O. 0000

0. 0000
0. 0000

0. 0002
0. 0002

129. 70 '. OOOO
47 142. 20 0. 0000
40 l53. 80 O. 0000

. SIGNIFICANCE FACTOR '0.
50/'NDICATESEXPANDED MODE

0; 40/0. 20/

O. 0000 0; 0000
0. 0000 O. 0000
O. OOOO 0. 0000



TABLE ggf

WHIT 0 REGN ~5~0 DATE
OY 0 eAsE ~WC o~

HAM 9- -87

SUMMARY OF NATURAL FREGUENCIES AND MODE COEFFICIENTS
MODE FREGUENCY

HZ
l'10DE COEFFICIENT

X

FOR SPECIFIED DIRECTION
Y z

l
3

7
8

ia
I'I
12
13
14
15
16
.17
18
19
20
21

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

45

2. 84
3. 12
4. 21
5. 39
6. 92
7. 86

12. 44
14. 22
ib. 45
17. 29
18. 52
18. 70
18; 92
20. 57
21. 04
22. 68
22. 90
23. 71
24. 26
25. 36
26. 44
31. 24
31. 94
32. 28
32. 58
39. 77
43. I I

~ 44. 20
44. 34
44. 91
49. 03
51. 56
54. 78
60. 66
64. 67
70. 30
73. 21
78. 71
Sb. 14
90. 12
91. 46
92. b3

100. 70
102. 00
116. 00

0. 2467»
3. 4450» MAX
0. 7004'
O. 1697»
1. 1450
0. 0079
0. 0593
0. 0268
0. 0951
0.1772»
0. 0155
0. 0069
0. 0023
0. 0019
0. 0007
0. 0006
0. Oaos
0. 0051
O. 0057
0. 0020
0. 0007
0. 0005
0. 0009
0. 0005
0. 0002
0. 0028
0. 0006
0. 0013
0. 0004
0. Oa05
0. 0003
0. 0003
0. 0013
0. 0001
0. 0001
0. 0000
0. 0001
o. oooa
0. 0000
0. 0000

'.

0000
0. 0000
0. 0000
0. 0000
O. 0000

8. 6510
98. 8600 + MAX

4 3770
0. 69S4
0. 0411
0. 3041
O. 0183
0. 0310
O. 0114
a. 0064
0. 0221
0. 0036
O. 0013
0. 0044
0. 0025
0. 0008
0. 0006
0.

0029'.

0013
O. 0003
0. 0085
0. 0005
0. 0049
o. 0026
O. 0131
O. 0015
O. 0001
0. 0011
0. 0004
0. 0001'. 0004
0. 0001
0. OOOO
O. 0000
0. 0001
0. OOOO
0. 0001
0. OOOO
0. 0001
O. 0000
0. OOOO
0. OOOO
0. 0000
0. OOOO
0. 0000

0. 0365
0. 3373
0 0587
0. 0575
1. 5670
0. 0931
0. 0029
0. 0019
0. 0184
0. 0514
0. 0046
0. 0021
0. 0012
0. aoob
0. 0007
0. 0004
0. 0008
0. 0091
0. 0036
0. 0032
0. 0015
0. 0041
O. 0021
a. 0007
0. 0005
0. 0020
0. 0001
0. 0006
0. 0000
0. 0001
a. 0001
0. 0001
0. 0018
0. 0006
O. 00!3
0. 0002
0. 0004
0. 0004
0. 0000
0. 0000
0. 0006
0. 0006
0. 0002
O. 0001
0. 0000

nb '129. 40
47 139. 50
ne 14O. 60

SICNIFICANCE FACTOR
INDICATES EXPANDED

0. 0000
a. 0000
0. 0000

0. 50/
MODE

0. OOOO
0. OOOO
O. OOOO

0. 20%

0. 0000
0. 0000
0. 0000

0. 40/
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ESS-1 2 FQR SRS3-4 3 IIIHICING REON 7~0~8 DATE 8 ~ 8?
DT PIJPI laaE 8-H OP ~I2.

ets7
TABL"E'T

NAXINUN STRESSES FROI'I PFANNNUO

COI'IPONENT ELEI'I NODE X Y Z SRSS STATIC SUI'I
GIRDER A'''4 3'18 "" 788. 4159. " 4919. '490. 9813. 16303.
GIRDER B 71 364 658. 4593. 4273. 6307. 9449. 1 5757.
END CONNECT-RHE 17 154 796. 10208. 2137. 1 0459. 448. 10908.
END COhlNECT-LHE' 72 '252 877. ' 85". 2534. 8993. 28 1. 9274.
NQNORAIL TRACK 138 443 602. 10921. 1110. 10994. 1934. 1292S.
TRACK SUPPORT 1 12 564 646. 12712. 1474. 12814. 1033. 13847.

ABLE

NAXINUN STRESSES FRON PFANNNDO
OBE NID 60 D

COHPONENT ELEI'I NODE X '

GIRDER A 32 Oi 8 525.
GIRDER B 71 364 61 5. 5S50.
END CONNECT-RHE l7 I54 735. 12583.
END CONNECT-LHE iiZ 252 8~3. IDEAED.
NONORA'IL TRACK 138 443 602. 10937.
TRACK 'SUPPORT 112 564 ~ 619. 12977.

Z SRSS STATIC SUN
10496. 1 1768. 9813. 21581.
10291. 1 1854. 9449. 21303.

169. 1.3005. 448. 13454:
lbi. 10929. 281. 11210.

'320.1 1033. 1934. 12967.
1 521. 1 3081. 1033. 141 14.

TABLE

I'IAXIt'IUN STRESSES FRON PFANNNNO
ODE i'llD hIL

CQNPQNEiNT ELEN NODE
GI A 37 320
GIRDER B 71 364
END CONNECT-Rl-IE 1? 154
END CONNECT-L>HE 172 252
NQNQRAIL TRACK 138 443
TRACK SUPPORT 112 564

292.
394.
748.
865.
572.
580.

3479. 127?. 3717. 61 14. 9831.
3305. 1249. 3556. 6047. 9602.
7390. 1 51. 7429. 446. 7875.
6243. 1 65. *309. 291. 6600.i0903. 190. 1 0924. 1 681. 12605.

1 2504. 177. 1 2519. 583. 1 31 02.

~ ~

g 7

egad'S'

N F'S I



ESS-1. 2 FOR SPSS-4. 3 8819180 aC88 79~08 0498 8-9-87

TABLE 8+

MAXIMUM STRESSES FROl'I PFANMhlUS
SSE MID 60 V

COMPONENT ELEhl NODE X Y

GIRDER A 34 318 1430. 5202.
GIRDER B 71 364 1192. 5721.
END CONNECT-RHE 17 154 1512. 12799.
END CONNECT-LHE 1 72 252 1658. 10846.
MONORAIL TRACK 138 443 1142. 20450.
TRACK SUPPORT 112 564 1224. 23384.

8796.
7022
3954.
4687.
2026
2688.

SRSS STATIC SUM
10319. 9813. 20132.

9604. 9449. 19053,
1 3481. 448. 13929.
1 1931. 28 J. 12212.
20582. 1934. 2251 6.
23570. 1033. 24603.

MAXIl'lUM STRESSES FROM PFANMMDS
SSE M I'D 60

COMPONENT ELE~>l NODE X Y Z SRSS STATIC - SUM
' IRDER A '4 31 8 f2'07.'376. $9696. 2 i066. 981 3. 30879.

GIRDER B'1 364 1 181. 81 56. 19309. 20994. 9449. 30443.
END COhlhlECT-RHE 17 154 1411. 18154. 321. 18211. 448. 18660.

'ND CONNECT-LHE 172 252 . 1636. 15281. 304. 1 5372. 281. ~ 15653.
MONORAIL TRACK 1 38 443 1145. 20473. 2478. 20654. 1934; 22588,
TRACK SUPPORT 1 12 564 1177. 23756. 2853. 23956. 1033. 24989

MAXIMUM STRESSES FROI'1 PFANMMNS
SSE MID NL

COI'1PONEl4lT
GIRDER A
GIRDER B
END CONNECT-RHE
END CONNECT-LHE
MONORAIL TRACK
TRACK SUPPORT

ELEM NODE
37 320
,7 J 364
17 154

1 72 252
1 38 443
1 12 564

X Y Z SRSS STATIC SUM
493. 4388. 3054. 5384. 4114. 11498.
839. 4163. 2989. 5193. 6047. 11240.

1434. 9435. 309. 9548. 446. 9994..
1659. 8084. 330. 8259. 291. 8550.
JQ89. 20440. 427. 20473. 1681. 22154.
JJQ*. 23214. 378. 23244. 583. 23827.

6~~ESS I f4 P4 l





ESS-!. 2 FOR SRSS->, 3 'Pi'<I TING REGN 7/508 DATE S V-87
BY RJPI PAPE ~6 OF

dA't '/~7
TADLE 87

MAXIMUM STRESSES FRQl'i PFANI'tQUO
ODE 1/4 60 U

COMPONENT ELEM NODE
GIRDER A 40 323
GIRDER 8 80 373
END CONNECT-RHE 17 154
END CONNECT-LHE 172 <~52
MONORAIL TRACK 139 444
TRACK SUPPORT 112 564

X Y
782. 3020. 1

740. 3590.
1808. 9473.
1556. 1092l.
1378. 7353.
1379. 7605.

Z SRSS STATIC SUN
86 5. 3634. 7990. 11624,
859. 4 1 10. 7924. 12034.
123. 9645. 407. 10051.
332. 1 1036. 277. 1131 3.
350. 7489. 1111. 8601.
31 6. 7735. 999. 8734;

A8LE "gg

MAXIMUM STRESSES FROM PFANMGDQ
OBE 1/4 60 D

CONPONENT ELEN NODE X Y I SESS STATIC SUN
"SIRDER'A" 4O"'SO Sf?; 'SEE. "?443. 5596. ?990 I65SS,

GIRDER 9 80 373 738. 5061. 7417. 9009. 7924. 16934,
END 'CONNECT-RHE 17 154 1807. 13098. 278. 13225. 407. 13632.
END CONNECT-LHE 172 252 1583. 1191~. 275. 12020. 277. 12297,
MONORAIL TRACK 139 444 1363. 10109. 1641. 10331. 1111. 11443,
TRACK SUPPORT 1 12 564 1367. 10281. 1591. 10492. 999. 11491.

MAXIMUM STRESSFS FROM PFANMQNO
ODE 1/4 NL

COMPONENT ELEM NODE X Y Z SRSS
GIRDER'" 35'18 66i.'066. 852. 4208.
GIRDER 9 80 373 736. 2643. 91 4. 2892.
END CONNECT-RHE 17 !54 1807. 7180. 92. 7405.
Et ID CONNECT-LHE 1 7c. ~52 1 582. 1 0427. 242. 1 0549.
MONORAIL TRACK 1 39 444 1362.. 5623. 138. 5708.
TRACK SUPPORT 1 12 564 1365. 5959; 174. 61 16.

STATIC SUM
4772. 8979.
5243. 8135.

408. 7813.
296. 10845.
65'9. 6447.
597. 6713.

a<RE'SS i H Ps I



ESS-1. 2 .=OR SRSS"4. 3

TABLE QlO

WHITING REON 7 F'SD8 D*TE 8 Y 87
DY NIJNI P*GE 8 7 OP ~11.

. z9'~ Fz

MAXIMUM STRESSES FROM PFANI'lQUS
SSE 1/4 60 U

COMPONENT
GIRDER A
GIRDER 9
END CONNECT-RHE
END CONNECT-LHE
MONORAIL TRACK
TRACK SUPPORT

ELE) l NODE
332

80 373
17 154

Y 2 SRSS STATIC SUl'l

I757. 13387, I358. I 3578.
1399. 4705. 4440. 6619.
3401. 12881. 246. I 3324.

3%93
7924.

407.

I 5865.
14543,
13731.

277. 2001 3.
1111. 11565.

999. 12035.

I 72 252 2936. 1 9506.. 647. I 9736.
1 39 444 2589. 10094. 832. I 0454.
112 564 2588. 10753. 750. 11085.

MAXIMUM STRESSES FROM PFANMGDS
SSE 1/4 60 D

COihlPONENT ELEM hlODE
GIRDER A 40 323
GIRDER 8 80 373
END CONNECT-RHE 17 154
END CONNECT-LHE 172 252
MONORAIL TRACK 139 444
TRACK SUPPORT 112 564

X'5ab.

13'9?.
3399.
2989.
2558.
256 5.

60a1.
7243

18987.
20839.
14703.
I5148.

Z SASS
13974. 15312.
13936. 15768.

656. 19300.
568. 21060.

3086. I 5245.
2990. I 5652.

STATIC SUhl
7990. 23302.
7924. 23692.

407. 19707.
2?7. 21337.

1111. 16356.
999. Iha5'.

TABLE gled

l'lAXIMUM STRESSES FROM PFANMGNS
SSF 1/4 NL

OONPONENT ELEN NODE X Y
GIRDER R 51 335 8157. TG815.,
GIRDER 8 89 382 1433. 9655.
END CONNECT-RHF 17 154 3393., 10237.
END CONNECT-LHE 172 25 2987. 190a8.
MONORAIL TRACK 139 444 2555. 8120.
TRACK SUPPORT 112 564 2561. 8938.

417.
61 1.
181.
473.
444.
406.

SRSS
I 4979.

9780.
I 0788.
I 9306.

8524.
930h.

STATIC
365.

1387.
408.
296.
659.
597.

SUM
I5344.
11167.
I 1196.
Iga02.
9183.
9904.

S~RE55 (N PS l



ESS-1 ..2 FOR SRSS-4 3

T*DLE

>>HITINQ '>EGN 79808 DATE 8 9 87
>>r >r>J>r> pAc=- ~8 aN

r.v:Jzz

MAXIMUM STRESSES FROM PFANMEUO
ODE LHE 60 U

COMPONENT E! E)il NODE
GIRDER A 49 332
GIRDER 11 89 332
END CONNECT-RHE 1'6 152
END CONNECT-LHE, 172 252
MONORAIL TRACK 138 443
TRACK SUPPORT 1 12 564

X Y
1427. 12396.
490. 7494.

1563. 10410.
1 1 38. 1 9336.
1 570. 24340.
1509. 27697.

L
41 l.
361.
1 56.
286.
234.
221.

SRSS STATIC
12485. 2566.

7519. 2432.
10528. 431.
1 9371. 271.
24391. 1833.
27739. 704.

SUl'1
1 5051.
9951.

10959.
1 9642.
26224.
28444.

MAXIMUM STRESSES FROl'1 PFANMEDO
OBE LHE 60 D

COMPO!9!EiAT ELEi'1 NODE
GIRDER A 49 332
GIRDER 8 84 377
END CONNECT-RHE 17 154
END CONNECT-'LHE 172 252
MONORAIL TRACK 138 443
TRACK SUPPORT 112 564

X Y Z . SRSS
1469. 13085. 2125. 13337.
1 137. 431 9. 3996. 5993.
31 54. 1 3622. 69. 1 3982.
1 1 37. 1 9549. 258. 1 9584.
1585. 24685. 51 7. 24741.
1 530. 27943. 746. 28000.

STATIC SUM
2566. 15903.
5379. 11371.

394. 14376.
271. 19855.

1833. 26574.
704. 8704.

TAUL 1

) !AXIMUM STRESSES FROM PFANMLiNO
OQE LHE

NL'Ol'IPONENT

ELE)~1 !9)ODE
GIRDER A 51 334
GIRDER 8 59 352
END CONNECT-RHE 17 154
END CONNECT-LHE 172 252
l'!ONORAIL TRACK 1 38 443
TRACK SUPPORT 1 12 564

l952.
1501.
1392.
2355.

708.
998.

6550.
5136.
6934.
8236.

1 8969.
21505.

SRSS
269. 6840.
203. 5355.
260. 7192.

'1

5. 8572.
260. 1 8993.
F20. 2 1 529.

STATIC
857
347
393
293.

1600.
355.

SUM
7697.
5702.
7585.
8865.

20592.
21884.

)H PS I



ESS-1. 2 FOR SRS3-4. 3

TABLE,

slHI TING REOI I ~~+OB DATE
BY > JM PAGE 8-9 PF l?.l

u u,p~
J

MAXIl'lUM STRESSES FROM PFANMEUS
SSE LHE 60 U

COMPONENT ELErM rVODE X Y Z SRSS STATIC SUM
GIRDER "A"' " "'l 335 1573. 26704. 4b9. 26761. 619. 27379.
GIRDER B 91 385 641. 16742. 347. 16758. 600. 17358.
END CONNECT-RHE lb 152 2935. 18791. 303. 19021. 431. 19452.
END CONNECT-LHE 172 252 2162. 36702. 555. 36770. 271. 37041.
MONORAIL TRACK 138 443 2947. 45301. 538. 45400. 1833. 47232.
TRACK SUPP OR T 1 12 564 2830. 51691. 508. 5 1771. 704. 52475.

Q l7

MAXIMUM STRESSES FROM PFANMEDS
SSE LHE 60 D

COMPONENT ELEi'1 NODE X Y Z

GIRDER B 91 385 646. 1 6760. 1007.
END CONNECT-RHE 17 . 154 5918. 19523. 133.
EiVD CONNECT-LHE 1 72 252 21 57. 36964. 498.
l'fONORAIL TRACK 138 443 2975. 45734. 985.
TRACK SUPPORT 112 564 2870. 52005. 1406.

27013.
1 6302.
20401.
37031.
4 5841.
52103.

619. 27632.
600. . 17402.
394. 20795.
271. 37302.

1833. 47674.
704. 52807.

SRSS STATIC SUM

MAXIMUM STRESSES FROl'1 PFANI'lLNS
SOE LHE NL

COMPONENT ELEi~1 NODE X Y
'GIRDER" A

' '1 '334" 3s45: 12344.
GIRDER B 59 352 2890. 9373.
END CONNECT-RHE 17 154 363 . 12405.
END CONNECT-LHE 172 252 4517. 15058.
MONORAIL TRACK 138 443 1s31. 35563.
TRACK SUPPORT 112 564 109$ . 40306.

Z SRSS STATIC SUl'l
520. i 291 1. 857. 13768.
388. 9816. 347. 10163.
493. 1 2935. 393. 1 3328.
597. 1 57 32. 293. 16026.
500. 35609. 1600. 37209.
406. 4 0353. 355. 40708.

gTRES5 ( 8 PSl



ESS-l. 2 FOR SRSQ-r7. 3

~ ~ l ~ ~

TABLE gl'f

"I»1'rr»0 1120» ?T>08 D*TE
0 14JNI 8408 8 ID 02 I2I

ef.~7 ..

MAXIMUM STRESSES FRQll PFANMRUQ
OD~~ RHE 60 U

COMPONENT ELE'1 NODE X Y Z SRSS STATIC SUi'I

GIRDER A 27 310 9ci'7. 2493. 1 357. 2999. 6304. 9303
GIRDER 8 67 360 S69. 2235. 1279. 2717. 6357. 9075
END CONNECT-2»E 1? 154 1615. 6577 . 248. 6747 . 438. 7215.

'EiVD CDNNECT-'LHE 1?2 252 8857. 76'62. 288. 7043. 304. 8 07.
MONORAIL TRACK I 38 443 692. I 3558. 21 I. I3578. 1637. I 521 5.
TRACK SUPPORT 1 12 564 673. 14900. 185. 14916. 519. 15435.

TABLE GZ.O

MAXIMUM STRESSES FROM PFANMRDO
QDE RHE bO D

COMPONENT
GIRDER A

~ GIRDER D
END CONNECT-RHE
END COhfhlgCT-LHE
MONORAIL TRACK
TRACK SUPPORT

ELEihl
27

I 72 252
13S 443
I 12 564

2261
737.
680.

l'lODE X
310 1365.
360 1289.
154 1660.

3541.
3173.
8044.

10493.
13810.
I 4954.

5'743.
5953.

660.
652.
458.
636.

SRSS STATIC
7051. 6304.
6868. 6357.
8240. 438.

I 0754. 304.
I 3337. I637.
I4983, 519.

SUM
I3355.
13225.
8678.

I 1057.
I5474.
I5502.

TABI-8 5 2l

MAXIl'liJM STRESSES FROM PFANNRNO
QDE RHE Nl

COMPONENT ELEi'1
GIRDER A 26
GIRDER 8 66
EhlD CONNECT-RHE 17
END CONNECT-LHE 172
llQNORAIL TRACK 138
TRACK SUPPORT 112

hlQDE
310
360
154
2aJ2
443
564

X Y
91 3. 1874.
331. 1666.

1608. 5744.
22»9. 5S46.

71 ). I 33'77.
643. I4368.

Z SRSS
579. 21 63.
601. 1956.
252. 5970.
245. 6268.
172. I 3417.
125. I 48S2.

ETATIC EUM
4005. 6167.
4058. 6014.

430. 6401.,
310. 6579. ',

1520. 14937.'i
304. I 51Sb. 1

i
I

I

~ ~ - ~

I

S 7 RES IN P~l



ESS-1. 2 FOP. ORBS-4. 3 '<ll II7 I hi(7 RLQhi ~ ~ DATE 8
BY <4 5 PAGE -rr 0F ll I

TABLE 82,Z.

I'IAXIMUM STRESSES FROI'I PFANI'1PUS
SSF. RHE 60 U

COMPONENT ELEI'I NODE
GIRDER A 27 310
GIRDER B '7 360
END CONhIECT-RHE 17 154
END CONNECT-LHE 172 252
I'IQNORAIL TRACK 1 38 443
TRACK SUPPORT 1 12 564

X

2028. 31 58.
1816. 2757.
3022. 10192.
4237. 9S73.
1295. 25017.
1261. 27847.

3245.
3057.

523.
569.
459.
386.

SRSS
4961.
4500.

1 0644.
1 0759.
25055.
27878.

STATIC SUM
6304 11265
6357. 10857.

438. 11082.
304. 11063.

1637.
26692'19.

28397,

MAXII'1UM STRESSES FROI'1 PFANI'IRDS
SOE RHE 60 D

COMPONENT ELEI 1 StanE X Y 2""GIRDER A'7 310 ~~ci26. 4986. 1 11 59
GIRDER B 67 360 2489. 4432. 11178
END CONNECT-RHE 17 154 3163. 12424. 1469
END CONNECT'-LHE 172 252 4256. 14772. 1305
l'IONORAIL TRACK 138 443 1377. 25463. 869
TRACK SUPPORT 112 564 1266. 27945. 1197

SRSS STATIC SUI'I
1 2501. 6304. 1 8805.,
1 22SO. 6357. 18637.
1 2905. 438. 13343.
1 5429. 304. 1 5732.
25515. 1637. 27152.
27999. 519. 28518.

I'IAXIhlUM STRESSES FROM PFANMRNS
SSE RHE NL

COMPONENT ELEi I hlODE Y ' SRSS
GIRDER A 2o 310 1821. 2452. 1363. 3344.
GIRDER B 60 354 1366. 5856. 799. 6066.
END CONNECT-RHE 17 154 300$ . 9406. 552. 9890.
END CONNECT-LHE 1 72 252 421 8. 7796. 481. BBr7.
MONORAIL TRACK 1 38 443 1 336. 24822, 352. 2 4Sbi.
TRACK SUPPORT 1 '.2 564 1198. 27809. 246. 27835.

STATIC SUM
4005. 7349.
1 619. 7685.

430. 10321.
31 0. 91 S7.

1 520. 263S 1.
304. 281 39.

S'TRE5S rN PS r





ESS-l. 2 FOR SROO-4. 3 WHITING RL-.ON 7%SOB DATE
SY NIJ ~ PAG . ~IX
.... Zg~ee ",r7

TADLE QX5

i'lAXIMUM STRESSES PROD l PFANAMNO
OBE A i l NL

8-'ii -87
OA 12.1

COl'1PQNENT ELEi~l 'r IODL=

G IRDER A 36 319
GIRDER B 74 368
END CONNECT-RHE 17 154
END CONNE'-LHE 172 252
t'1ONORA IL TRACK I 38 443„
TRACK SUPPORT 1 12 564

576.
725.

1794.
1301.
1083.
867.

1 506.
2006.
5889.
1899.

22293
25279.

7. SRSS
631. 1732.
565. 2206.
111. 6157.
148. 2307.
634. 22328.
160. 25294.

STATIC
4036.
3658.

425.
344.

1652.
448.

SUM
57 67.
5865.
6582.
2651.

23980.
25742.

I
~ 1

MAXIMUM STRESSES FROM PFANAGNO
ODC A 8 NL

COMPONENT El EM NODE X Y 2
GIRDER A 51 '334""" f377. '

0503. 201.
GIRDER 9 5$ 351 1 327. 1 0870. 212.
END CONNECT-RHE 17 154 1476. ' 2940. 245.
END CONNECT-LHE 172'52 160'7. 13175. '45.
MONORAIL TRACK I 38 443 1035. 20008. 567.
TRACK SUPPORT 1 12,564 1097. 22801. 184.

SRSS
1 0595.'

0952.
1 3026.
1 3276.
2004 'I

22328

STATIC SUN
'YOf. I 14Ta.
215. 11167.
437. 13463.
31 5. 1 3591.

1625. 21667.
401. 23229.





Sq-L 2 FOR 'ztHLTIN('. REGN 79$>& DATE 8 " ~7
aY ~am, AGE 8-G OF IZ.'I

.g<r i'; ".C".>

TABLE g2.Q

MAXIMUI'1 STRESSES FROI'1 PFANAMNS
SHE A i'1 NL

COMPONENT ELEi~l NODE
GIR R A 34 3LS
GIRDER 9 5S 35L
END CONNECT-RHE 17 154
END. CONNECT-LIRE 1 i2 2~2
PIONORA IL TRACK 1 38 443
TRACK SUPPORT 112 564

1216.
3013.
3398.
2457.
2017.
1635

1751.
5789.
6799.
l4 74

41741.
47338.

X Y Z SRSS STATIC
1473. 2591. 4007.
232. 6530. 203.
217. 7603. 425.
283. 3464. 344.

1136. 4 1805. 1652.
355. 47368. 448.

SUM
6598.
6733.
8028.
3808.

43457.
47816.

MAXIMUiM.STRESSES FROM PFANAGNS
SSE A 0 NL

COI'1PONENT ELEI'I NODE X Y Z
GIRDER A 51 334 2659. 1 S851. 41 0.
GIRDER It 5S 351 2568. 13683. 408.
END CONNECT-RHF 17 154 2846. 22119. 467.
END CONNECl-LHE 172 '10~. 2 990. 178.
MONORAIL TRACK 13S 443 1964. 37540. $75.
TRACK SUPPORT 112 564 2097. 42773. 347.

SASS STATIC SUM
1 9042. 901. 19943,
18863. 215. 19078.
22306. 437. 22743.
23203. 31 5. 2351 9.
3760l. 1 625. 39226,
4 2825. 401. 43226,

<TRESS i N PS I





EBS-i. 2 FOP. SPSS-4. 3 P)WIT]NC R.:ehl 70$ DB DATE 9 < BT
3Y +~ ~ PAGE 8-~'t OF

i+~.l p y
TABLE

MAXIPIUM STRESSES FROM PFANBMNO
OBE 9 M NL

COM?ONENT ELEhl NODE X Y

GIRDER 9 74 367 504. 3448. 1535.
END CONNECT-RHF 17 154 605. 7447. 155.

'END CONNECT-LHE 172 252 F 75. Yl66.
MONORAIL TRACK 138 443 478. 10949. 190.
TRACK SUPPORT 112 564 679. 12627. 170.

SRSS STATIC SUM

3308. 6749. 10/57.
7473. 477."6223."" '""

277. 6500.
1 0961. 1733. 12694.
1 2646. 6a9. 13316.

5 0

MAXIMUM STRESSES FROM PFANGLNO
ODE 9 L NL

CO"IPONENT EL -i'i iAODK X Y
, GIRDER 'A

GIRDER 9 87 380 73a. 261 5.
EhlD CONNECT RHE 16 1 52 2324, 6163.
END CONNECT-LNE 1 i 2'2 454. 3491.
MONORAIL TRACK 138 . 443 1132. 23349.
TRACK SUPPORT 112 5a4 1225. 26511.

Z SRSS STATIC SUM
5a4. 2593. 3607. 6199.
469. 2757. 3277. 6034.
125. 6588. 322. 6909.
1 1 9. 3523. 395. 391 7.
400. 23379. 1662. 25041.
1?8. 2a540. 458. 26998.

5 TRE$5 > M PS I





ESS-l. 2 FOR SHSS-4, 3

d&' "c~
TABLE 88I

tlAXIMUM STRESSES FROM PFANBt'1NS
SOE B M NL

COl'1PONENT ELEi'l NODE
GIRDER A 35 31G
GIRDER B 74 367
END,CONNECT-RHE 17 154
END CONNECT LHE 172 252
MONORAIL TRACK 1 38 443
TRACK SUPPORT 1 12 564

X, Y
1002. 339$ .
1008. 4472.
1232. 9672.
1701. 8182.
943. 20505.

1344. 23352.

Z SRSS STATIC
3873. 5249. ?199.
36?i. 5873. 6749.

359. 9757. 477.
715. 8387. a~?7.
448. 20531. 1733.
398. 23394. 669.

SUM
12447.
1 2622.
10234.

8665.
lh4

4063.

MAXIMUM STRESSES FROt'3 PFANBLNS
SO&. B C NL

COMPON-NT EL-M NODE
-GIRDER 'A =34"'1$

GIRDER B 87 330
END COl'INECT-RHE 16 152
END CONNE"T-LHE " 1?2 252
t'1ONORA IL TRACK 1 38 443
TRACK SUPPORT 112 564

X Y - Z SRSS STATIC SUl'l
1238." 4146. f306. 4519. 3607. 8126.
1425. 4311. 1085. 4668. 3277. 7946.
4399. 8739. . 231. 9786. 322. 10108.

85Fi 61 69. 21 6. 6232. 395." 6627.
2144. 43681. 533. 43?37. 1662. 45398.
2314. 49606. 375. 49661. 458. 50120.



SRSS-4. 3 WHITINQ CORPORATION ANSYS SRSS PROGRAM 7~~+ 87/07/06.
TABLE 0 Q~ BY~DF 1 PACE 654 OF IQ
79508/MJN/AEP6 DCCF NEW HAIN TROLLEY MID'0T LD UP / OBE

REACTION SUMMARY
LOAD STEP 1 2 3 SRSS STATIC SUN DIFFER

NODE LABEL
101 FY 1690: 2S0271.'219. 250280. 0. 250280. -250280.
101 F2 6040. 30606. 41935. 52267. 121799. 174066. 69533.
101 NX 86863. 15891551. 91762. 15892053. 37782. 15929835. -15854272.
102 FZ 5637 '0662, 38236. 49335. 112265. 161600. 62930.
102 MX 93846. 542935. 111205. 562096. 74887. 636983. -487209.
123 FY 0. 0. 0. 0. 0. 0. 0.123'2 '. 0.

' 0." 0. 0. 0. 0.
123 NX 0. . 0. 0, 0. 0. 0. 0.
123 NY 0. 0. 0. Q. 0. 0. 0.

. 124" FX 37451. 1247. 13884. 39961. 0. 39961 .-39961.
124 FY 0. 0. 0. 0. 0. O. . 0.
124 FZ 0. 0. 0. 0. 0. 0. 0.
124 NX 0. 0. 0. 0. 0.

zn 124 NY 0. ~ 0. 0. 0. 0. 0. 0.
124 MZ
201 FY 1368. 229094. 2130, 229108. 0. 229108. -229108.
201 FZ 54 56. 29771. 398 18. 50016. 104874. 1 54890. 54858.
201 NX 75179. 15037836. 78789. 15038231. 38576. 15076806. -14999655.
202'FZ 50/E. 30008. 37687. 48441. '9'9162. 147604. 50721.
202 NX '3953. 673163. 27591. 674154. 41800. 715954. -632354.
428 FX 0. 0. 0. 0. 0. 0. 0.
428 FY 0. 0. 0. 0. 0. 0.

s 428 FZ „0. 0. 0. 0. 0. 0. 0.
428 NX 53. 1924. 39. 1925. -2. 1927. -1922.
'428 MY 0. '. 0. 0. 0. 0. 0.
428 NZ 0. 0. 0. ~ 0. 0. 0. 0.

( I6 tn -l6}

I ~ ~ ~ V ~

C



SRSS 4. 3 WHITING CORPORATIOhl ANSYS SRSS PROGRAM 7~~ 8 87/07/06.
TABLE 8 M f LS 2 MODE 1 SCALE FACTOR =, 1183 Bg 5P PAGE Q-J7 OF J2 (

79508/MJM/AEPi DCCi NEIJ MAIN TROLLEY MID'0T LD UP / OBE 0Ã

REACT
LOAD

NODE
101
101
101
102
102
123
123
123
123
124
124
124
124
124
124
201
201
201
202
202
428
428
428
428
428
42S

ION SUMMARY
STEP

LABEL
FY
FZ
MX
FZ
MX
FY
FZ
MX
MY
FX
FY
FZ
MX
MY
MZ
FY
FZ
MX
FZ
MX
FX
FY
FZ
MX
MY
MZ

SUMSRSS STATIC

1690. 29616. 1219. 29689. 0. 29689.
6040. 3772. 41935. 42535. 121 799. 164334.

86863. 1380461, 91762. 1884692. „„, 37782. 1922474.
5a 37. 3987. 38236. 38854. 1 12265. 1 51 1 19.

93S46. 87a26. 111205. 169858. 74887. 244745.
0. 0. 0. 0. 0. 0.
0. 0. 0. '. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0., 0...., 0.

37451. 1126. 13884. 39957. 0. 39957.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0.. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. „ . 0. . . 0.

1368. 27181. 2130. . 27299. 0. 27299.
5456. 3854. 39818. 40374. 104874. 145248.

75179. 1784605. 78789. 1787916., 38576. 1826492.
5076. 3686. 37687. 38205. 99162.. 137367.

23953. 140962. 27591. 145619. 41800. 187419.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
O. 0. 0. 0. 0. 0.

53. 1836. 39. 1838. -2.. 1840.
0. . 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

DIFFER

-29689.
79264.

..-1846910.
7341 1.

-94971.
0.
0.
0.
0.

-39957.
0.
0.
0.
0.
0.

-27299.
64500.

—.1749340.
60957.

-103S19.
0.
0.
0.

. -1836.
0.
0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM ~~+8 87/07/06.
TABLE ¹ 6~ B~ ~<+ f ~ PAGE 6 IS'F I 2-~

. e.9r 1

79508/MOM/AEP, DCC, NEW MAIN TROLLEY 'MID, 6OT LD UP / SSE

~ REACTION SUMMARY
'LOAD STEP 2 2 3 SRSS STAT IC SUM DIFFER

NODE LABEL
101 FY 3284. 469292. 2260. 469309. 0. 469309. -469309.
101 FZ 10891. 57392. 74683. 94816. 121799. 216615. 26984.
101 MX 170130, 29798837. 166003. 29799785. 37782. 29837566. -29762003.
102 FZ 101 54. 57497. 68199. 8'9778. 112265. 202043. 22487.
102 MX 1821 52. 1018356. 206122. 1054853. 74887. 1129739. -979966.
123 FY 0. 0. 0.. 0. 0.
123 FZ 0. 0. 0. 0. o. o. o.
223 MX 0. 0. 0. 0. 0. 0. 0.
123 NY 0. .0: ... O.......O.......... O..O.
X24 FX 71774. 2366. 24860. 75994. 0. 75994. -75994.
124 FY 0. 0. 0. 0. 0. 0. 0.
124 FZ 0. 0. 0. 0. 0. 0. 0.
124 MX 0. 0. 0. 0. 0. 0. 0.
124 MY 0. 0. 0. 0. 0. 0. 0.
124 MZ O. 0 0. 0., 0. 0. 0..
201 FY 2648 429582.. 3932. 429602. 0. 429608. -429608.
201 FZ 9744. 55824. 72003. 90844. 104874. 195718. 24030.
201 MX . 147644. 28197996,142586. 28298743. 38576. 28237319. —.28160168,.
202 FZ 9069. 56269. 67128. 88060. 99162. 287222. 11202.

cc 202 MX 49910. 1262486. 52295. 2264509. 41800. 1306309. -1222709.
428 FX 0. 0. "0. 0. 0... 0. 0,
428 FY 0. 0. 0. 0. ~ 0. 0. 0.
428 FZ 0. 0. 0. 0. 0. 0. 0.
428 MX 1 00. 3607. 71 3609, + 362+ 3607..C ~

428 8Y 0. 0. 0. 0. 0. 0. 0.
428 MZ O. 0. O. O. 0. O. 0.

F ~

'3C'St

4S

162

icl
( l4 in-IL

Ic

40,





SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 7$9O8 S7/07/06.
TABLE 0 8Qg LS 2 NODE 1 SCALE FACTOR = . 0785 B~g Jp

„PAGES-I'f OF )LE

79508/MdM/AEP» DCC» NEW NAIN TROLLEY MID» 60T LD UP / SSE

REACT
LOAD

NODE
101
101
101'02
102
123
123
123
123
124
124
124
124
124
124
201
201
201
202
202
428
428
428
428
428
42S

ION SUMMARY
STEP

LABEL
FY
FZ
NX
FZ
MX
FY
FZ
NX
NY
FX
FY
FZ
NX
NY
MZ
FY
FZ
MX
FZ
NX
FX
FY
FZ
NX
NY
NZ

3284.
10891.

1701 30.
101 54.

182151.
0.
0.
0.
0.

71774.
0.
0.
0.
0.
0.

2648.
9744.

147644.
9069.

499)0.
0.
0.
0.

1 00.
0.
0.

36868. 2260. 37083. 0. 37083.
4931. 74683. 75633. 121 799. 197432.

2341089. 166003. 2353111. „37782. 2390893.
5490. 68199. 69169. 1 12265. 18) 434.

139813. 206)22. 308565. 74887. 383452.
0. ~ 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

2140. 24860. 75987. 0. 75987.
0. 0. 0.. 0. 0.
0. O. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

33952. 3932. 34232. 0. 34282.
5274. 71003. 71362. 104874. 176736.

2229893. 1425S6. 2239305. 38576. 2277SSJ.
4790. 67128. 67907. 99162. 167069.

241466. 51195. 251828. 41800. 293628.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0.'. 0. 0.

3443. 71. 3445. -2. 3447.*
0. 0. 0.» 0. 0.
0. 0. 0. 0. 0.

-37083,
46166.

-2315329',
43096.

-233678.
0.
0.
0.
0.

-75987.
0.
0.
0.
0.
0.

-34282.
33012.

-2200729,
31255.

-21002S.
0.
0.
0.

-3443.
0.
0.

2 3 SRSS STAT IC SUN DIFFER





SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROI RAM >9~+~ 87/07/06.... TABLE ¹ Qj7 BY~~M PAGE 0-ZQOF i 2.l

79508/MOM/AEP> DCCA NEW MAIN TROLLEY MIDP 60T LD DN / OBE '4~
REACTION SUMMARY

LOAD STEP 1 2 3 SRSS STAT IC SUM DIFFER
NODE LABEL.

101 FY 1188. 250271. 162. 250274. 0. 250274. -250274.
101 FZ 5672. 30570. 95051. 100007. 121799 ~ 221807. 21792.
101 MX 67236... 1 589154 1.. 633S5. 1 5891810. 37782 15929592. -1 5S54028..
102 FZ, 5498. 30646. 91517. 96668.'12265. 208933. 15596.
102 MX 55219. 542934. 4444. 545753. 74887. 620640. -470867.
123 FY 0
123 FZ 0. 0. 0. 0. 0. 0. 0.
123 MX 0. 0. 0. 0. 0. 0. 0.
123 MY 0, 0 0., 0......„..... 0.......„.. 0 .... 0
124 FX 37097. 1242. 12736. 39242. O. 39242. -39242.

D. 0. 0. 0. 0. 0. 0.
. 0. 0.. 0. 0

124 MX 0. 0. 0. 0. 0. 0. 0.
0. 0. O. 0. 0. 0. 0.

0 0. 0 0. 0. '
I 1 59. 229094. 256, 229097. 0. 229097. -229097.

201 FZ 4935. 29709. 92888. 97648. 104874. 202522. 7226.201'MX 53084 15037828. 54529 .15038021.. 38576.. 15076596. -14999445
202 FZ 4739. 30018. 90813. 95763. 9916K 194925. 3400.c'02 MX 28429. 673167. 5826. 673792. 41 800. 71 5592. -631992.

0 0. 0.... 0. .0. 0
428 FY D. 0. 0. 0. 0. 0.
428 FZ O. 0. 0. O. 0.

62. 1'925..-2. 1928, -3,923.
'I 428 MY 0. 0. 0. 0. 0.428 MZ '. 0. 0. 0. 0. 0. 0.

I
i

c!

(lb (q lh)





79508/MJM/AEP DCC htEW NAIN TROLLEY MID 60T LD DN / OBE '4

REACTION SUNNARY
LOAD STEP

NODE LABEL
101 FY
101 FZ
101" NX
102 FZ
102 NX

t
123 FY
123 FZ
123 NX
123 NY
124 FX
124 FY
124 FZ
124 MX

,
124 MY
1'24 MZ
201 FY
201 FZ
201 NX
202 FZ
202 NX
428 FX
428 FY
42S FZ
428 MX
428 MY
428 NZ

1 3 SRSS STATIC» SUN DIFFER

1188. 37748. 162. 37767. 0. 37767. -37767.
5672. 4646. 95051. 95333. 121799. 217132. 26466.

67236. 2396816. 633S5. 2398585. 37782. „.2436367. -2360803,
5498. 4659. 91517. 91SOO. 112265. 204065. 20465.

55219. ~ 101118. 4444. 115298. 74887. 1901S5. -40411.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0, 0. 0. 0.

37097. 1121. 12736. 39238. 0. 39238. -39238.
0. 0. 0. 0. '. 0. 0.
0. 0. 0. 0. 0. 0. 0.0.. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. ~ 0. 0. 0.
0. 0. 0. 0.. 0..0.. 0 t

1 1 57. 34609. 256. 34629. 0. 34629. -34629.
4935. 4495. 92888. 93127. 104874. 198001. 11747.

53084. 2272079. 54529. 2273341. 38576. 231 1917. -2234765,
4739. 4551. 90S13. 91050. 99162. 190212. 8112.

284 29. 154006. 5826. 1 5671 5. 41 800. 19851 5. -1 1491 S.
0. 0. 0. 0. 0... 0.. 0 I0. 0. 0. 0. 0. 0. 0.
0. 0. O. 0. 0. 0. O.

56. 1837. 62 1339. -2. 1841. -1837,
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

SRSS-4. 3 4IHITIhlG CORPORATION ANSYS SRSS PROGRAM 7'!508 87/07/06.
TABI E 4 03S LS 2 MODE 1 SCALE..FACTOR..= . 1508 BY MQ g PAGE 0-2. OF ! 2 !

(l6 tn- I6)

~
~ ~

I



'll

ii



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM >94~S 87/07/06.
TABLE ¹ Qgp BY. PIJ+ PAGES-ZZ OF lZ I

79508/MJM/AEPP DCCA NEW MAIN TROLLEY MID'0T LD DN / SSE

REACTION SUMMARY
LOAD STEP 1 2 3 SRSS STAT IC SUM DIFFER

NODE LABEL
'101 FY '311.'69292. 308. 469298. 0. 469298. -469298.
101 FZ 10991. 57325. 178400. 187706. 121799. 309505. -65907.'01 MX 134093. 2979881 8. 123580. 29799376. 37782. 298371 58. -2'9761 595.
102 FZ" " 10556. 57468. 171695. 181364. 112265. 293629. -69100.
102 MX 107570. 1018354. 9922. 1024067. 74887. 10'98954. -949181.
123 FY 0. 0. 0. 0. '. 0. 0.9%3 Z '7" 'l " ' AA 0. 0. 0. 0. 0.
123 MX 0. 0. 0. 0. 0. 0. 0.
123 MY
124 FX 71007. 2396. 24505. 75155. 0. 75155. -75155.
124 FY
124 FZ 0. 0. O. 0. 0. 0. 0.
124 M 0. 0. 0.
124 MY . 0. 0. 0. 0. 0. 0. 0.
124 BZ 0. 0. 0. 0. 0. 0. 0.
201 FY 2252. 429582. 498. 429588. 0. 429588. -429588.
201 FZ 9539. 55709." 174308. 183242. 104874. 288116. -78368.

c 201 MX 106'996. 28197981. 106212. 28198384. 38576. 28236959. -28159808.
202 FZ 9092. 56289. 170368. 179656. 99162. 278818. -80494.
202 MX 59350. 1262494. 12273. 1263948. 41 800. 1305748. -1222148.
428 FX 0. 0. 0. 0. 0. 0. 0.428" FY 0 0. 0. 0. 0. 0.
428 FZ 0. 0. 0. 0. 0. 0. 0.

.0 428 MX 106. 3607. 116. 3610. -2. 3613. -3608.428" BY '. 0, 0. 0. 0. 0.
428 MZ 0. 0. 0. 0. 0. 0. 0.

'0



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM /~S>B 87/07/06.
~~BL~ ~ e~OLS 2 MODE 1 SCALE FACTOR =... ~ 1121 BY ~g PAGE g-Z30F /Z/p'pg» Ci, ~ ~ 7

79508/MJM/AEPi DCC> NEW MAIN TROLLEY MIDi 60T LD DN / SSE

2311.
10991.

134093.
105 56.

107 570.
O.
O.
0.
0.

71007.
0.
0.
0.
0.
0.

2252.
9539.

1 06996.
9092.

59350.
O.
O.
0.

1 06.
0.
O.

REACT IQN SUMl'IARY
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 MX
102 FZ
102 MX
123 FY
123 FZ
123 MX
123 MY
124 FX
124 FY
124 FZ
124 MX
.124 MY
124 MZ
201 FY
201

FZ'201

MX
202 FZ
202 MX
428 FX
428 FY
428 FZ
428 MX
428 MY
428 MZ

2 3 SRSS STAT IC 'UM

52628. 308. 52679. 0. 52679.
6536. 178400. 178857. 121799. 300656.

3341733.......123580. 3346684. .... 37782. 3384466.
6564. 171695. 172144. 112265. 284409.

161562. 9922. 194350. 74887. 269237.
0. 0., „0..... 0. 0.
O. 0. 0. '. 0.
0. 0. 0. 0. 0.0.„„.. 0......,. 0. „0.

2172. 24505. 75148. 0. 75148.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. '. 0. 0. 0.
0. 0. 0.. 0...,0.

48317. 498. 48371. 0. 48371.
6293. 174308. 174681. 104874. 279555.

3172370. 106212. 3175929, 38576., 3214505.
6389. 170368. 170729. 99162. 269891.

261189. 12273. 268127. .41800. 309927.
0. 0. 0.,0..... 0.
0. O. O. 0. 0.
0. O. 0. O. 0.

3444. 1 16. 3448. -2. 3450.
0, 0. 0. 0. 0.
0. 0. 0. 0. 0.

DIFFER

-52679.
-57058.

-3308902.
-59879.

-119463.
Qe

0>

Q.
0.

-75148.
Oi
00
0.
0.
Qe

-48371.
-69807,

.-3137353.
-71567.

-226327.
„. 0.

Q
O.

-3446.
0,
Q.



Pl



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PRaGRAV 79508 87/07/11.
TABLE ¹ pit l K~f+JM~ PAGE Q.Z /OF l2 (

79508/NJN/AEP9 DCC4 NEW NAIN TROLLEY 1/46 60T LD VP / ODE

'X'38.

137248. 0. '137248. -137248.
13814. 21123. 87297. 108420. 66174.
39458. 8124373. 35053. 8159426. -8089320.
12598; 19980. 80770. 100750. '0789.
11482. 585956. 72192. 658148. -513764.

0. 0. 0. O. 0.
0. 0. 0. '0. 0."
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

2564. '40219, 0: 40219.='40219.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0: 0. 0. 0.
O. 0. 0. 0. 0.
0. 0. 0. 0. . O.

0 536. 268867. 0. 266867. -266867.
28147. 46352. 139398. 185750. 93046.
39855. 19155337. 38904. 19194241. -19116433.
26097. 45493. 130636. 176129. 85143.
10986. 531 51 5. 42131. 573647. -489384.

0. 0. 0. 0. 0.
0.
0.
b.

0.
0.

2820.

0.
0.

-2817.
0.
0.

0.
0.

0.
0.0.0.

'REACTION SUHNARY
LOAD STEP 1 2 3 SRSS STAT IC SUN DIFFER

NODE LABEL

101 FZ 3265. 15643.
101 SX 307191. S118468.
102 FI 1595. 15426.
102 NX 66627. 582043.
123 FY 0. 0.
123 F 0. O.
123 NX 0. 0.
123 t1Y 0. 0.
124 FX 38732. 10528.
124 FY 0. 0.
124 FZ 0. 0.
24 MX

124 NY 0. 0.
124 NZ 0. 0.
201 FY 681'9. 26678
201 FZ 3536. 36657.
201 NX 547256. 19147476.
202 FI 3669. 370S2.
202 NX 87915. 524079.
428 FX 0. 0.
428 0. 0. 0. 0.
428 FZ 0. 0. 0. 0.
428 NX '8. 2819. -2. 2822.
428 0.
428 NZ 0. 0.

7

8'

0
I

1,

|'lL in-t4)

40

hh

1



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 7~S>5 87/07/11.
TABLE ¹ 8Rg LS 2 NODE .1 SCALE FACTOR =

~ 1242....BY, HJ$ ., PAGE 8:ZS OF

79508/NJN/AEP> DCC. NEW NAIN TROLLEY 1/4i 60T LD UP / OBE 'X
'EAC

LOA
NODE

101
101
101
102
102
123
123
1%3
123
124
124
124

74

124
201
201
201
202
202

78

428
428
428
428
428

5386.
32b5.

3071 91.
1 595.

66627.
0.
0.
0.
0.

38732.
0.
0.
0.
0.
0.

6819.
3536.

547256.
3669.

879 1 5.
0.
0.
0.

78.
0.
0.

TION SUNNARY
D STEP

LABEL
FY
FZ
NX
FZ
NX
FY
FZ
NX
NY
FX
FY
FZ
NX
NY
NZ
FY
FZ
i"lX
F
NX
FX
FY
FZ
NX
NY
l'lZ

23345. 638. 23967 . 0. 23967.
1980. 13814.. 14332. 87297. 101629.1063540.'9458. 1107712. ,35053. 1142765.
1924. 12598. 12843. 80770. 93613.

331476. 11482. 338300. 72192. 410492.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0.. 0.
0. 0, 0. 0.. 0.

41 08. 2564. 39033. 0. 39033.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. . 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. „ 0. 0.. . ,

0.
3661 6. 536. 37250. 0. 37250.

4722. 28147. 28759. 139398. 1681 57.
2388693. 39855. 2450894. 38904. 2489798.

4614. 26097. 26754. 130636. 157390.
124034. 10986. 152427. 42131. 194558.

0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

609. ~ 6. 614. -2. 616.
0. 0. 0. 0. 0.
0. 0. 0. O. 0.

-23967,
72965.

-1072659.
67927.

-266108.
0.
0.
0.
0.

-39033.
0.
0.
0.
Oo

0, ~

-37250.
110639.

-, 2411990.
103882,

-110296.
0.
0.
0,

-612,
0.
0.

2 3 SRSS STAT IC SUN DIFFER

(IL lq —IL)



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 79+08 87/07/11.
TABLE ¹ Q4Q BYgi wry'AGES-ZC OF t2.l

79508/MJM/*EP4 DCC> NEW MAIN TROLLEY 1/4) 60T LD UP / SSE '4

1
d 1
2

dt
)I

I

REACTION SUMMARY
LOAD STEP 1

NODE LABEL
101 FY j0329.
101 FZ 6403.
101 NX 592024.
102 FZ 31 36.
102 MX 135975.
123 FY 0.
123 FZ 0.
123 NX 0.
123 NY 0.
24 F~5752.
24 FY 0.
24 FZ 0.

124 NY 0.
124 NZ 0.
201 FY 1 2828.
201 FZ 6966.
201 NX 1040852.
202 Ff 7221.
202 NX 173155.
428 FX 0.
42EL FY 0.
428 FZ 0.
428 NX 1 47.
428 M 0.
428 NZ 0.

1244. 257383. 0. 257383. -257383.
2988. 44605. 87297. 131902. 42692.

87895. 15236007. 35053. 15271059. -15200954.
30086. 41854. 80770. 122623. 38916.
22890. 110'9758. 7219K 1181950. -1037566.

0. 0. 0. 0. 0.

257172.
29333. 3

1 5224246.
28927.

1101158.
0.
0.
0.
0.

19761.
0.
0.

0.
0.
0.

5300.
0.
0.

0.
0.
0.

78466.
0.
0.

0. 0. 0.
0. 0. 0.
O. 0. 0.
0. 78466. -78466.
0. 0. 0.
0. 0. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

500255.
68737.

35904380.
69535.

'986328.
0.

1036. 500420.
67221. 96395.
88219. 35919572.
62324.
21 165.

0.

93656.
1001636.

0.

0. 500420. -500420.
139398. 235793. 43003.
38904. 35958476. -35880668.

130636. 224292. 36980.
42131. 1043767. -95'9504.

0. 0. 0.
0.
0.

5285.
0.
0.

0.
0.

12.
0.
0.

0.
0.

5287.
0.
0.

0.
0.

0.
0.

0.
0.

5290.
0.
0.

0.
0.

-5285.
0.
0.

2 3 SRSS STAT IC SUN DIFFER

7I

t

45'G

G,I

,J





SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 79508 87/07/11.
TABLE ¹ 8~ LS 2 MODE 1 SCALE FACTOR = . 0841 . OY) MJM „PACE g,g;7 OF IZ-I ..
79508/MJM/AEPe DCCi llEW MAIN TROLLEY 1/4> 60T LD UP / SSE

REACT
LOAD

NODE
101
101
101
102
102
123
123
123
123
124
124
124
124
124
124
201
201
'201
CP l
20 7

428
428
428
428
42S
428

ION SUMMARY
STEP

LABEL
FY
FZ
NX
FZ
MX
FY
FZ
NX
MY
FX
FY
FZ
NX
NY
NZ
FY
FZ
NX
FZ
NX
FX
FY
FZ
NX
MY
I'l2

1 3 SRSS STAT IC SUN DIFFER

10329. 37140. 1244. 38569. 0. 38569. -38569.
6403. 2571. 32988. 33702. 87297. 120999. 53595.

592024... 1440857, 87895. 1560212. . 35053... 1595265..-15~5159
3136. 2457. 30086. 30349. 80770. 111119. 50421

135975. 633159. 22890. 647996. 72192. 720108. -575804;
0. 0. 0. 0. . . 0.. . .0. 0,
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0,0... 0. 0....... „0.... 0...,......., 0.

75752. 7573. 5300. 76314. 0. 76314. -76314.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0...., .. 0.

12820. 51367. 1036. 52952. 0. 52952. -52952.
6966. 6248. 67221. 67869. 139398. 207267. 71529.

1040852. 3052309. 88219, 3226085.
, 38904. 3264989. .-3187181 .

7221. 5872. 62324. 63015. 130636. 193651. 67621.
1731 55. 231226. 21165. 289647. 42131. 331778. -247516..,0.... 0 0, 0... 0..., ..0... ..., 0,

0. 0. 0. 0. 0. 0. 0.
0. 0.'. 0. 0. 0. 0,

147. 1037. - 12. 1048.. -2. 1050. -1046.
0. 0. 0. 0. 0. . 0. 0.
0. 0. 0. 0. 0. 0. 0.



2 3 SRSS STATIC SUM DIFFER

137141. 626. 137261. 0. 137261. -137261.
15651. 45987. 48588. 87297. 135885. 38709.

8118470. 72521. 8125637. 35053. 8160689. -8090584.
15418. 44474. 47094. 80770. 127864. 33676.

581875. 72904. 590330. 72192. 662522. -518137.
0. 0. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

40043.
0.
0.

-40043.
0.
0.

1788.
0.
0.

40043.
0.
0.

0.
0.
0.

0.
0.
0.

0.
O.
0.

0. 0. 0.
0. 0. 0.
0. * 0. 0.

SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM T9$0$ 87/07/11.
TABLE,¹ BY~4$~ g ACE ~ Ze'OF ~2

79508/M JM/AEP > DC Co NEW MAIN TROLLEY 1 /4 i 60T LD DN / OB 8

REACTION SUMMARY
LOAD STEP 1

NODE LABEL
101 FY 57 17.
101 FZ 10.10.
101 MX 333398.
102 FZ 1478.
102 MX 67795.
123 FY 0.
123 FZ 0. 0. 0.
123 MX 0. 0. 0.
123 MY 0. 0. 0.
124 FX 38592. 10531. 0.
124 FY 0. 0. 0.
124 FZ 0. 0. 0.

s. 1'24 MX
I 124 MY

f24 MZ
201 FY
201 FZ
201 MX
202 FZ
202 MX
428 FX
428 FY
428 FZ
428 MX
428 MY
428 MZ

2619.
96742.

O.
0.
0.

78.
0.
0.

37063.
524018.

O.
0.
0.

2819.
0.
0.

6785. 266779.
3602. 36675.

555002. 19147480.

561.
120228.

52972.
1 17774.
42102.

0.
0.
0.

66.
0.
0.

266866.
1,25749.

191 55595.
123496.
534533.

0.
O.
0.

2821.
O.
0.

0.
139398.
38904.

130636.
. 42131.

0.
0.
0.

0.
0.

266866.
265146.

19194499.
254131.
.576665.

0.
0.
0.

2823.
0.
0.

-266866.
13649.

-191 16691.
7140.

-492402.
O.
O.
0.

-2818.
0.
0.

0

t

3.
I

|gl





79508/MJM/AEP) DCC) NEW MAIN TROLLEY 1/4) hoT LD DN / QBE

REACTIQN SV
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 MX
102 Fi
102 MX
123 FY
123 FZ
123 MX
123 MY
124 FX
124 FY
124 FZ
124 MX
124 "MY
124 MZ
201 FY
201 FZ
201 MX
202 FZ
202 MX
428 FX
428 FY
428 FZ
428 MX
428 MY
428 l'lZ

I'll'lARY
1 2 3 SRSS STATIC SUM DIFFER

5717. 29016. 626. 29581. 0. 29581. -29581.
1010. 2793. 45987. 46083. 37297. 133380. 41214)

333398. 1477974. '2521. 1516841....35053... 1551894.. —..1481788
1478. 2743. 44474. 44583. 80770. 125353. 36187.

67795. 336753. 72904. 351159. 72192. 423351. -278967)
0. 0. 0. O. 0. 0.... 0.
0. 0. 0. 0. 0. 0. O.
0. 0. 0. 0. 0. 0. 0,
0. 0. 0, 0.. ,0. . 0. 0.

38592. 4300. 1788. 38872. 0. 38872. -38872)
0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0. 0, 0. 0.
0. 0. 0. 0. 0. 0. 0.
O. 0. 0. 0. 0. 0. ',0.... 0. 0.......0. 0.... 0,.

6785. 49762. 561. 50225. 0. 50225. -50225.
36o2. 6587. 12o2 8. 12o4e . 139398. 59seo. 18936.

555002. 340 136. 5~972. 3447496. 38904,3486400. —.3408592.
2619. 6600. 117774. 11?987. 13063e. 248623. 12649.

96742. 139766. 42102. 175116. 42131. 217247. -132985.
0. 0. 0. O. 0..0... 0.
0. 0. 0. 0. 0. 0. 0,
0. 0. 0. O. 0. 0. 0.

78. 703. 66. 710. -2. 712. —.708.
O. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0)

SRSS-4. 3 WHITING CQRPQRATIQN ANSYS SRSS PRQGRAM ~~~~ 87/07/11.
TABLE ¹ QQQ LS 2 MQDE 1 SCALE FACTOR .—...,1773. BY/@V„H PAGE > ~)..QF .!Z.~

(I6 tq- l6)



~ I

I
'I G

", ~ v
I

1'Ia

I/
I

llc
110

0

I

122

24

SRSS-4. 3 WHITINQ CORPORATION ANSYS SRSS PROQRAM 79$da 87/07/11.
TABLE 4 e)7 BY~ I „PAQE8 30 OF J2.f

79508/M JM/AEP ~ DCC4 NEW MAIN TROLLEY 1/41 60T LD DN / SSE

1427. 257411. "0. '257411. -257411.
86502. 91366. 87297. 178663. -4069.

167397. 15238803. 35053. 15273856. -15203750.
83588. 88494. 80770. 169264. -7725.

173630. 1122924. 72192. 1195116. -1050732.
0. 0. 0. 0. O.
0. 0. 0. '0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. O.

3554. 78106. 0. 78106. -78106.
0. 0. 0. 0. 0.
0. 0. O. 0. 0.

0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. '.

1228. 5004 19. 0. 500419. -500419.
225627. 235980.'39398. 375378. -96582.
119015. 35920132. 38904. 35959035. -3588122S.

8 22D950. 231478. 130435. 342314. -101043.
100281. 1009394. , 42131. 1051525. -967262.

0. 0. 0. 0. 0.
O.
0.

5291.

0.
0.

0.
0.

-5286.
0
0

0.
0.

0.
O.

REACTION'UMMARY
LOAD STEP 1 2 SRSS STATIC SVM DIFFER

NODE LABEL
101- FY- 10994—.257172.
101 FZ 1980. 29348.
101 MX 644654. 15224241.
102 FX 289S. 2S913.
102 MX 139443. 1100621.
123 FY 0. 0.
123 FZ
123 MX 0. 0.
123 MY 0. 0.
124 PX 75480. 19769.
124 FY 0. 0.
124 FZ 0. 0.

124 MY 0. 0.
124 MZ 0. 0.
201 P~27'49. 50D255.
201. FZ 7031. 68773.
201 MX 1056769. 35904386.
202" FZ SD77. 5949
202 MX 190693. 9S6132.
428 FX 0. 0.
428 F 0. O.
428 FZ 0. 0. 0.
428 IIX 1 47. 52S5. 5289. 9

428 8 0. 0.
428 MZ O. 0. 0.

I
135

lSG

I27
~

V'38

14
~ I
IC I
1 e

(l4 jn- lI )

I
jCC

lC

144
Ii'7

I4G

18

I
I'

j
ISC



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 7~~0~ 87/07/11.
T*BLE ¹8$ $ LB 3 JIOOE 1 BOGLE ~*CTOB . 1338, B~¹1 "¹+ PAGE B ai OP. IZ.I

79508/MSM/AEPP DCCP NEW MAIN TROLLEY 1/4¹ bQT LD DN / SSE

REACT
LOAD

NODE
101
101
101
102
102
)23
123
123
123
124
124
124
124
124
124
201
201
201
WQ ¹

\Q2
428
42S
428
42S
428
428

ION SV
STEP

LABEL
FY
FZ
MX
FZ
MX
FY
FZ
MX
MY
FX
FY
FZ
MX
MY
M2
FY
FZ
MX
F2
MX
FX
FY
F2
MX
MY
MZ

HMARY
1 2 3 SRSS STATIC SUM DIFFER

10994. 45669.
1980. 3978.

644654. 2140310. 1

2895. 3906.
139443. 639186. 1

0. Q.
0. 0.
0. 0.
0. 0.

75480. 7S29.
0. Q.
0. 0.
0. 0.
0. 0.
0. O.

12749. 73069.
7031. 9425. 2

1056769. 4824430. 1

5077. 9376. 2
190693. 251201. 1

0. 0.
0. 0.
0. 0.

1 47. 1 170.
0. O.
O. 0.

1427. 46995. 0. 46995. -46995.
86502. Shhi 6. 87297. 173913. 681.
67397. 2241533. 35053. 2276586. -2206480
83588. 83729. 80770. 164499. -2959.
73630. 676866. 72192. 749058. -604674¹

Q. 0. Q.,O. „ 0¹
0. 0. 0. Q. Qo

0. 0. 0. 0. 0.
,0. 0. 0. 0. 0

3554. 75968. '. 75968. 75968¹
0. 0. 0. 0. 0¹
0. 0. 0. 0., 0¹
0. 0. 0. 0. Oo
0. 0. 0. 0. O.0... 0. 0... 0., 0.

1228. 74183. ', 74183. -74183.
25627. 225932. 139398. 365330. -86534.
19015. 4940223,, 38904. 4979127. -4901319.
20950. 221206. 130636. 351842. -90570.
00281. 330940. 42131. 373071. -288809.—

0. 0. 0., 0... 0/
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

125. 1 186. -2. 1 188. -1 1 S4.
0. 0. 0. Q. O.
0. 0. O. 0. 0.

(l6 ln-lk )





SRBS-4. 3 WtlITIhlQ CORPORATION hltBYB Sk.'S PRCCRAM
'I A~BLE

7't5O P 87/07/08

79508/MSM/AEPI DCCB NEW MAIN TROLLEY Et4DI 6OT LD UP / OIIE

4 f
0I

I
ef

REACTION SUMMARY
LOAD STEP

NODE LABEL
BRGS STAT IC SUM DIFFER

101 FY
101 FZ
101 MX

3483. 57543. S91. 57651. 0. 57651. -57651.
1086. 5970. 7657. 9770. 71 769. 81 539. 61 9'99.

2442
10 102 FZ

102 MX
123 FY

1 097.
102254.

O.

5761.
1412014.

0.

6590. 8322. 64211. 74033. 56390.
10044. 14 1 5/48. 71 391. 1487138. -1344357.

0
13:

I
14'

13

123 FZ
123 MX
IE~3 MY
124 FX
.124 FY
124 FZ

0.
0.
0.

0.
0.

0.
0.

0. 0.
0.

0.
0.

0.
0.

36879. 1 5354. 6337. 40447. 0. 40447. -40447.
0. 0. O. 0. 0. 0. 0.
0 0

19

20

21

124 MX
124 MY
124 M

0.
0.
0

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

22
~ 3

24

20

27

'201 FY
201 FZ
201 MX
202 FZ
202 MX
428 F

12054. 160905. 942. 161359. 0. 161359. -161359.
5318. 25278. 20064. 32709. 154938. 187647. 122230.

93930 3 12 1 I I' gg '17 9 1

41 53. 24747. 18294. 31054. 146182. 177235. 115128.
34575. 392885. 6205. 3944 S2. 41 417. 435869. -353035.

29

30

428 FY
428 FZ
428 MX

0.
0.

1 79.

0. 0. O. 0. 0. 0.
0. 0. 0. O. 0. 0.

4375 )0 3
31 28 MY

428 MZ
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0. 0.

33

40

41

42

43

44

43

49

47

(ib, ~< lb)

f49

030

[3)



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM
T*BI-E fi $ 5@ LS 2 I'IODE 2 SCALE FACTOR = . 2171

79508/MJM/AEP/ DCCi I'IEM MAIN TROLLEY END/ 6OT LD

S7/07/Oe.
BY ~J< PAGE 8-3$ OF l2.I

UP / OBE

EA<TTOIq SVHMARY
LOAD STEP

NODE LABEL
1 3 SRSS $1 AT I C SUI'I D I FF EP.

101 FZ
101 MX

102 MX
123 FY

123 MX
123 MY

124 FY
124 FZ

98~9827. 59~9983. 0. 09983. -39983.
1006. 2096. 7657. 8013. 717b9. 797S2. 63756.

244 03. 1159630. 366S3. 1185624. 34083. 1 19707. -1151541.
097. 84'6~596. 7121. 65'1 1. 72332. 58090.

102254. 674253. 10044. 682033. 71 391. 753424. -610642.
0. 0. 0. 0. 0. 0. 0.

0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. '. 0.

5879.. 9557. 6337. 376'96. '0. 37*96. -37696.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. ~ 0. 0.

124 MY
124 MZ

201 FZ
201 MX

202 MX
428 FX

0.
0.

5318.
'89301.

34575.
0.

0. 0. 0. 0. 0.
0. 0. 0, 0. 0.96~159'/. b. 6159/.

55S3. 20064. 21495. 154938. 176433.
3327053. 64196. 3471599. 38610. 3510209.

B. ~9~95'8 ~ 6i51 82. 1 85'/70.
31331 9. 6205. 31 5282. 41 4 17. 356699.

0. 0. 0. 0. 0.

0.
0.

-61 597.
133443.

-3432989.
12K594.

-273865.
0.

428 FZ
428 MX

0.
179.

0.
0.

4081.

0. 0.
0. 0. 0. 0. 0.

10. 4085. -2. 4087. -4083.

428 MZ 0. . 0. 0. 0. 0. 0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM U B 07/07/DB.
M hh .e l2 j

79508/MJM/AEP DCC NET MAIN TROLLEY END *OT LD VP / SSE

REACTION SVNMARY
LOAD STEPD~B
101 FY
101 FZ

1 7 3 SRSS STAT IC SVN DIFFER

6565.
2521 ~

108843.
1 1212.

109047.
21650.

1 J49.
18349.

0.
71 769.

6521 l.
71 391.

1 09047. -1 09047.
'934 19. 501 1 9.

-~886464
845 1 6. 45907.

.274701 5. -2604233.
102 FZ
102 NX
83~

123 FZ
123 MX

s) l

2444.
1 951 42.

10832.
2*68426.

19304.
2675624.

1 5791.
19661.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0..
0.

0.
0.

I r - n-c.r~

124 FX
'124 FY

72788.
0.

28865.
0.

1 3805.
0.

79510.
0.

0. 795 J 0. -7951 0.
0. 0. 0.

124 MX
124 MY

0.
0.

0.
0.

O.
0.

0.
0.

0.
0.

0.
0.

0.
0.

201 FY
201 FZ

22696.
1 1020.

302276. 1823. 303132. 0. 303132. -303132.
47409, 48084. 68418. 154938. 223357. 86520.

1 '1

202 FZ
202 NX

8745.
71319.

46423.
761407.

43843. 64450. 146182. 210632. 81732.
13782. 764864. 41417. 806281. -723447.

428 FY
428 FZ

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

428 NY
428 MZ

0.
0.

0.
0.

0.
0.

0.
O.

0.
0.

0.
0.

0.
0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 79506 87/07/08.
TABLE ¹ 952 LS 2 MODE 2 SCALE FACTOR =, 1374 BY ~D,M PAGE/-85 OF,. I~I.

7'9508/MJM/AEP> DCCn NEW MAIN TROLLEY END> 60T LD UP / SSE

REACTION SU
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 MX
102 FZ
102 MX
123 FY
}23 FZ
123 MX
123 MY
124 FX
124 FY
124 FZ
124 MX
124 MY
124 MZ
201 FY
201 FZ
201 MX
202 FZ
202 MX
428 FX
428 FY
428 FZ
428 MX
428 MY
428 MZ

MMARY
1 n 3 SRSS STAT IC SUM DIFFER

6565. 74845. 1149. 75}41. 0. 75141. -75141,
2521. 3546. 18349. 18858. 71769. 90627. 5291 1.

462285., 20129?l. 83201. 2067038. ,34083. 2101121. —.2032955,
44. 4379. 15791. 16568. 65211. 81779. 48643.

195142. 1244230. 19661. 1259586. 71391. 1330977. -1188195m
0. 0. 0. '. 0. 0. 0 ~

0. 0. 0. 0. 0. 0. On

0. 0. 0. - 0. 0. 0. 0,
0. 0. 0. 0. 0. 0.... 0,

72788. 7405. 1380K 74454. 0. 744@4. -74454.
0. 0. 0. 0. 0. 0. On
0. 0. 0. 0. 0. 0, 0,
0. 0. 0. 0. 0. 0. Oe

0. 0. 0. 0. 0. 0. 0.
0. „ 0. 0, 0. 0. 0. .. . . 0.

22696. 104137. 1823. 106597. 0. 106597. -106597.
11020. 6857. 48084. 49805. 154938. 204743. 105133.

1863051. 4873432. 131969. 5219054. 38610,5257664. -„5180444.
8745. 7277. 43843. 45295. 146182. 191477. 100887,

71319. 613445. 13782. 617727. 41417. 659144. -576310
0 -0 O.....Q.

0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0,

335. 7636. 1 9. 7644. -2, 7646..-7642.
0. 0. 0. 0. '. 0. 0.
0. 0. 0. 0. 0. 0. 0.





SRSS-4. 3 W8ITING CORPORATION AhlSYS SRSS PROGPAl'1 79508 07/07/08.
TABLE 4$ 55+ RV MJ R Par..C 6- OF 12.

79508/MJM/AEP DCC hlEW MAIN TROl LEY END 60T LD DN / OBE

REACTION SUMMARY
LOAD STEP

NODE LABEL
1

'I 3 SASS STATIC SUM DIFFER

<0

101 FY
101 FZ
101 MX
102 FZ
102 MIX

123 FY

3486. 57543.
1 548. 5936.

2457 50. 3137916.
1289. 5790.

102319. 1412027.
0. 0.

409.
2231 1.
32640.
21 342.

7764.
O.

57651.
23139.

3147693
221 51.

1415751.
0.

0.
71 769.
340
65211
71 391.

O.

57651. -57651.
94908. 48630.

87363. 43060.
1487142. -1344360.

0. 0

14

123 FZ
123 MX
123 MY

0.
0.
O.

0.
0.
0.

O.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.

19

19

124 FX
124 FY
124 FZ

36474.
0.
0.

1 5353.
0.
0.

4939.
0.
O.

39881.
0.
0.

0. 39881. -39881.
0. 0. 0.
0. O. 0.

19

20

21

124 l IX
124 MY
124 MZ

0.
0.
0.

0.
0.
0.

O.
O.
0.

0.
0.
0.

0.
0.
0.

0.
0.
O.

0.
0.
0

22

24

201 FY
201 FZ
201 MIX

12041. 160906.
6029. 25072.

988558. 12722291.

648. 161358.
117698. 120489.

51140. 12760743.

0. 161358. -161358.
1 54938. 275428. 34449.
38610. 12799353. -12722132

%$
I

40
202 FZ
202 MX
428 FX

5027.
34413.

0.

24942.
392903.

0.

116267.
3170.

0.

119019.
394420.

0.

146182. 265200. 27163.
41417. 435837. -353003.

O.

29

SO

428 FY
428 FZ
428 1'1X

0.
0.

1 79.

O.
0.

4375.

0.
0.
9.

0.
0.

4378.

0.
0.

0. 0.
0. 0.

4380. -4376
S1 428 MY

428 MIZ
O.
0.

0.
0.

0.
O.

0.
0.

0.
0.

0.
0.

0.
0.

ST

S9

40

41

42

4Sl

(N w- IL)

~ 9

47

~ 9

49
i

90

51
I

a9'

) ILS



SRSS-4. 3. 1 WHITING CORPORATION ANSYS SRSS PROGRAM 7~~~ 87/07/27.
TABLE ¹ E5$ LS 3 MODE 3 SCALE,FACTOR,=,,3187 BY~VAR FACE 8-37 OF l2 I

79508/MJM/AEP> DCCA NEW MAIN TROLLEY END¹ 60T LD DN / OBE

REACT
LOAD

NODE
1Q1
101
101
102
fQ 7

123
123
123
123
124
124
124
124
124
f. l4
201
201
201
202
OQ2
428
428
429
428
428
42S

ION SUMMARY
STEP

LABEL
FY
FZ
MX
FZ
MX
FY
FZ
MX
I'IY
FX
FY
FZ
MX
MY
MZ
FY
FZ
MX
FZ
MX
FX
FY
FZ
MX
MY
MZ

3486.
1 548.

2457 5Q.
1 289.

102319.
0.
0.
0.
0.

36474.
0.
0.
0.
0.
0.

f2041.
6029.

988558
5027

34413
0
0
0

179
0
0

3 'RSS STAT IC SUM DIFFER

41046. 489. 41197. 0. 41197. -41197.
2486. 22311. 22502. ,71769. 94271. 49267.

1352942.„ 32640. 137546Q. .34083.. 1409543.. —.1341377-
2?56. 21342. 21558. 65211. 86769. 43653.

736595. 7764. 743705. 71391. 815096. -672314.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. Q.

.0. 0. 0. 0.... 0.
5729. 4939. 37250. 0. 37250. -37250.

0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0., . 0.
0. 0. 0. 0. 0. 0.
0. O. 0. O. 0. 0¹
0. 0. 0. 0. 0.

7Q 136. 648. 71 165. 0. ? 1 165. -71 165.
8052. 1 17698. 1 18126. 1 54938. 273064. 36812.

4436849. 51140. 4545912. 38610. 4584522. -4507302.
8096. 116267. f16656. 146182. 262838. 29526.

318419. 3170. 320288. 41417. 36!705. -278871¹
0. 0. 0. 0. 0., 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

4099. 4102. -2. 4104. -4100.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.





I
I

79508/MSll/AEP, DCC l'lLW l'lAIN TROLLLY END 60T LD DN / 8 E

REACTION SUMMARY
LOAD S >EP

NODE .LAD
101 FY
101 FZ

1 3 SRSS STATIC SUM DIFFER

6570.
3279.

108845.
11148.

-1 09047.
27920.
8&487-.
23359.

-2604245.

1 09047.
11 5618.

109047.
43849.

94 5.
4228 ~

0.
71 769.

65211.
71 391.

C'.
102 FZ
102 MX

2707.
195324.

10884.
26634 53.

41353
2675635.

40322.
15219.

107064.
2747026.

SRSS-4. 3 WHITING CORPORATION Ai:ISYS SPSS PROGRAM jg$09 37/07/OS.B~
gi, ~ qC, 7

123 FZ
123 MX

0. 0.
0.

0.
0.

0.
0.

0. 0. 0.
0. 0. 0.

124 FX
124 FY

124 MX
124 MY

72004.
0.

0.
0.

28859.
0.

0.
0.

10275.
0.

0.
0.

78250.
0.

0.
0.

O.
0.

0.
0.

78250.
0.

0.
0.

-78250.
0.

0.
0.

201 FY
201 FZ

202 FZ
202 M>X

.42~
'28FY

428 FZ

428 MY
428 MZ

22664.
1 1784.
6

9709.
71029.

0.
0.

'7

0.
0.

302278.
47021.

1264.
220866.

303130.
226123.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

46786. 21 8109. 223282.
761449. 6339. 764781.

0.
0.

0.
0.

0.
0.

0.
0.

0. 303130.
1 54938. 381061.

146182. 369463.
41417. 806198.

-303130.
-71185.Q4~
-771 00.

-723364.

0.
0.

208
0.
0.

(t> >q-I>)

~ ~



C



SRSS-4. 3. 1 WHITING CORPORATION ANSYS SRSS PROGRAM 7'>B 87/0>/27.
~TABLE II 5$ LS 2 I'IOOE 2 SCALE FACTOR = . 23AA BY MJM FA':2 8'3 OF l 2 I

79508/NJM/AEP> DCC. NEW MhIN TROLLEY ENDe 6VT LD DN / SSE

LOAD STEP
NVDE LABEL

SRSS STATIC SUM DIFFER

101 FZ
101 NX

102 MX
123 FY

3279. 4099.
465388. .2276728.

195324. 1324024.
0. 0.

42282.
69251.

15219.
0.

42606.
2324829.

46PF>.
1338431.

0.

0.
71 769.
34083.
6521 1.
71 391.

0.

76652
114375

2358912
1 05902

1409822
0

-76652.
291 63.

-2290746.
24520.

-1267040.
0.

!23 NX
123 MY

0.
0.

0.
0.

O.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

124 FY
124 FZ

424 NY
124 NZ

0.
0.

0.
0. "

0.
0.

0.
O.

0.
0.

O.
O.

0.
0.

0.
0.

O.
0.

O.
0.

0.
0.
0.

V. 73297'. -73297.
0. 0. 0.
0. 0. 0.

201 FZ
201 NX

c O ~ W ~ 0. 119669. -119669.
11784. 11219. 220866. 221464. 154938. 376402. -66526.

1861003. 6620042. 105908. 6877420. 38610. 6916030. -6838810.

202 MX
428 FX

71029.
0.,

619551.
0.

6339.O.'23639.
0.

-jc. 1.
41 417. 665056. -5822K.

0. '. O.

428 FZ
428 NX

428 NZ 0 « 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0.
335: 7658. 16. 7665. -2. 7667. -7663.





SRS -4. 3 'll'i)T)NN CORPORAT)DN hl'i Y!: SR S PRf3PRAI'} 79+0+ 87/0//08.
7 ABLE. 4 (3g J(Y .KJPl A(:E 5+0 OF JZ.I

I V

79508/NaN/AEr, DCC, NEW r)A)N TROLLEY @HE, 6OT LD Ur / OJ~E
I

REACT)ON SUl'll'IAI<Y
LOAD STEP

NODE LA))EL
1

'i 3, SASS STAT )C SL>N D)FFER

101 FY
101 FZ
l 01 NX

Q 102 FZ
'I 102 iiX

123 FY
)~3 FZ

I
gl

I
l23 l'lX
123 NY
124 FX

7; l24 FY
6 )24 FZ

0.
Q.
0.

26634.
0.
0.

0.
0.

1 5'iG?.
0.
0.

0.
0.
0.

17681.
0.
0.

0.
0.
O.

35&6',

0.

0.

0.
O.

0.
0.

0.
0.
0.

3556*.
0.
0.

0.
0.
0.

-35566.
0.
0.

J 0876. 307764. 1 378. 307960. -0. 3079u'0. -307960.
1 0222. 3) 492. 22722. 401 56. 1 62 102. 20c!258. l 21946.

706248. 19917739. 102825. 19930521. 38871. 19969392. -19891650.
10553. 33180. 0457. 40383. 15J 130. 19J 5J3. 1 10747.
82048. 978389. 18 J 4 2. 98 1 990. i35 J n. 1055504. -9084 77.

0. 0. 0. 0. 0. O. 0.

124 NX
124 NY
124 NZ

0.
0.
0.

0.
0.
0.

0.
a.
O.

O.
0.

0.
0.
0.

0.
0.
0.

0.
0.
O.

gl
iil

C„

201 FY
201 FZ
201 AX

491 1.
4318.

25928)'.

13&423. 652 136513. 0 13651 3. -136513.
151 n. 9434. Jo340. 64 598. 8 939. 46258.

7001031. 36690. 7005927. 3596$ . 704 1 895. -6969959.
202 FZ
202 NX
428 FX

44 75. 1 6067.
68825. 1290802.

0 0.

8670. 1 0797.
19602. 1292784.

0. 0.

&0270.
38732.

0.

79067. 41472.
1331516. -1254051.

0. 0.
428 FY
428 FZ
428 NX

0. O. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

83. 2749. J l. 2? 51. 7 2? 52. -274 9,
428 NY
428 NZ

O.
0.

0,
O.

0.
0.

0.
0.

O.
0.

(t6 i'L)





SASS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 79509 87/07/08.
TA E 4 Qyg LS 2 l'1ODE . CALF FACTOR = . 11 5 R'k7 PA-E 9+t OF tZI

/ga/W PJr$ fQ
79508/M JM/AEP1 DCC, hlLW l'lAIN TROLLEY Rl IEr 60T LD UP / OBE N

RE A'CTTU~VMMARY
LOAD STEP

NODE LABEL
1 I 3 SRSS STATIC SUM DIFFER

101 FZ
101 MX

c. L
102 MX
123 FY

123 MX
123 MY
18
124 FY
124 FZ

08 r . 35417. 1378. 3707'4. D. 37074. -37074.
10 22. 3683. 22722. ~5186. 162102. 1872$ 8. 136916.

706 48. 0311680. 102S35. 24}833}, 38871. 2458202. -2380460.
0553. 38'13. 204'5). 2334 K I 51 130. 174475. 127785.

82048. 362264. 18142. 371S30. 73514. 445394. -298366.
0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. O. 0. 0. 0.aa34~54~681. 32073. 0. 32073. -32073.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

124 MY
124 MZ

201 FZ
201 MX

202 MX
428 FX

0.
0.

4318.
259281.

68825.
0.

0.
0.

171 1.
1052114.

399089.
0.

0.
0.

9434.
36690.

19602.
0.

0.
0.
0.

fS7c39.
10515.

1084205.
9920.

4054 51.
0.

0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 18789. -18789.

64598. 75113. 54083.
35968. 11 0173. -104S 37.
60870. /DT44. 50346.
38732. 444183. -366719.

0. 0. 0.

428 FZ
428 MX

0. 0.
0. 0. 0. 0. 0. 0. 0.

83. 2242. 11. 2243 7 2245 '2241
428 MZ 0. 0.

0.
0. 0.

0.
0.



SRSS 4. 3 IIII IT II'IQ CORPORAT I ON hNSYS SRSS PROC'RhM ~ ~ 87/07/08.
1 AllLE r<Y JN . PAgE e-ii? PF IZ.(

7'9508/M JM/hf:P, DC C, NET I lA IN TROLLEY RHE, 601 LD VV / "8

11
I

2

REACTION SVI'll'IARY
LOAD STEP

NDDE LABEL
101 FY
101 FZ
101 I'IX
102 FZ
102 MX
123 FY

234 48. 62228.
155050. 1830148.

0. 0.

20400. 577102.
23826. 59Q62.

1326411. 37348937.

261 l.
5434 5.

21 1618.
48070.
31 /38.

Q.

3 BROS STATIC SVM DIFFER

577469. -577469.
245824. 783OO.
4 — D3473J.
233656. 68604.

1910496. -1763468.
0.

577469.
83722.

37373082
82526.

1836932.
0.

-0
1 62102.

43
1 bl 130.
735l 4.

0.

1
4

123 FZ
123 I'IX
123 I'IY

0.
0.
n.

0.
0.
0.

O.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0

0.
0.

4

TI

8

124 FX
124 FY
124 FZ

50513.
0.
Q.

19 734

0.
0.

409'1 O.
0.
0.

71268.
0.
O.

0. 71268. -71268.
0. 0. 0.
0. 0. 0

0
11

l24 MX
124 MY
124 MZ

O.
0.
0.

O.
0.
0.

0.
O.
0.

0.
0.
0.

0.
0.

0.
0.

0.
0.

'3,
I

4

201 FY
201 FZ
201 I'lX

9209. 255812.
J 0041. 28360.

4861 23. 13126727.

1201. 255931.
22570. 37610.
71130. 13135918.

0. 255981. -255981.
64598. 102208. 26988.
36968. !3171886. -13099999

!4

'3,

202 FZ
202 MX
428 FX

9928. 30 l 7. 2071 . 37884. 60270. 981 4. 2 386.
129527. 2418622. 41329. 2422441. 38732. 2461 173. -2383708.

0. 0. 0. O. 0 0

ll
2'28 FY

428 FZ
428 MX
428 MY
428 MZ

0.
0.

1 55.
0.
0.

0.
0.

51 55.
0.
0.

0.
0.

121.
0.
0.

0.
0.

51 58.
0.
0.

0.
0.

0.
0.

0.
0.

5160
0.
0.

0.
0.

0.
0.

42
43<

((l In Jb)
)

44

43

44

4Q'0'



79508/MJN/AEPi DCC> NEW MAIN TROLLEY RHEi 60T LD UP / SSE

REACTION SUNNARY
LOAD STEP 1

NODE LABEL
101 FY 20400. 44312. 2611.
101 FZ 23826. 4771. 54345.
101 MX 1326411. 2928703. 211618.
102 FZ 23448. 5088. 48870.
102 NX 155050. 647899. 31938.
123 FY 0. 0. 0.
123 FZ 0. 0. 0.
123 NX 0. 0. 0.
123 MY 0. 0. 0,
124 FX 50513. 4115. 40910.
124 FY 0. 0. 0.
124 FZ 0. 0. 0.
124 MX 0. 0. 0.
124 MY 0. 0. 0.
124 NZ 0. 0. 0..
201 FY 9209. 24531. 1201.
201 FZ 10041. 2097. 22570.
201 NX 4861 23. 1 522716. 7„1 1 30.
202 FZ 9928. 2214. 20712.
202 NX 129527: 689485. 41329.
428 FX 0. 0. 0.
428 FY 0. 0. 0.
428 FZ 0. 0. 0.
428 NX 155. 4160. 21.
428 NY 0. 0. 0.
428 NZ 0. 0. 0.

3 SRSS STATIC SUM DIFFER

48852. 0. 48852. -48852
59530. 162102. 221632. 102572

3222010. 38871, 3260881. -3183139
54442. 1 51 1 30. 205572. 9668E

666955. 73514. 740469. -593441
0. 0. 0. C

0. 0. 0. C

0. 0. 0. C

0. 0.. 0.... C

65131. 0. 65131 .. -65131
0. 0. 0. C

0. 0. 0. . C

0. 0. 0. C

0. 0. 0. C0., 0. 0...... C

26230. 0. 26230. -2623(
24792. 64598. 89390. 39806

1600006..„, 35968. 1635974., —
. 156403E

23075. 60270. 83345. 37195
702760. 38732. 741492. -664026

0. . 0. 0.... (
0. 0. 0. (
0. 0. 0. (

41 63. -2. 4165.. —,416 J

0. 0. 0. (
0. 0. 0. (

SRSS-4. 3 WHITING CORPORATION AQSYS SRSS PROGRAN 794<8 87/07/08.
TABLE ¹ gag LS 2 MODE SCALE FACTOR = . 07 9 . BY„ ~~ .„PAGE. 6 'g OF I.+(



SRSS-4. 3 WHITINQ CORPORATION ANSYS SRSS PROQRAM >~5>B 07/07/07.
TABLE ¹ QCl BY),.H)H ~PAQE 6-~'t OF l2.l

&~~w2w~~w~ oFQtw&hO 04 WMW5\

79508/MJM/AEP DCC NEM MAIN TROLLEY RHE 6OT LD DN / ORE

0

0.
0.

123 MX
123 MY
24~X

124 FY
124 FZ
24~

0.
O.

0.
0.

0.
0.

0.
. 0.

O.
0.

0.
0.

405 73.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

REACTION SUMMARY
LOAD STEP 3 SRSS STATIC SUM DIFFER

NODE LABEL
101-PY 1.1&4, SO77~88f —~798,, 79B'P. '30798'F.
101 FZ 14444. 34526. 1 16284. 1221 58. 162 102. 284260. 39944.
101 MX 730647. 19918026. 305836. 19933769. 38871. 19972640. -19894898.
102 FZ
102 MX 75347. 978398. 46972. 982419. 73514. 1055933. -908905.
123 FY 0. 0. 0. 0. 0. 0. 0.
123MZ

124 MY
124 MZ

O.
0;

0.
O.

O.
0.

0.
0.

O.
0.

0.
0.

0.
0.

201 FZ
201 MX

5394. 16010.
2525b7. 7001174.

33566.
36329.

37578.
7005822.

C ~

64 598. 102176. 27020.
35968. 7041791. -6969854.

C ~

202
MX'28

FX
2

80162. 1290811. . 61621;- 1294765.
0. '. O. 0.

3873K 1333498. -1256033.
0. 0. 0.

428 FZ
428 MX

2

0. 0. 0. 0. 0. 0. 0.
82. 2749. 3. 2751.- -2. 2752. -2749.

428 MZ 0. O. O.. 0. O. 0. 0.

n



SRSS-4. 3 WHITING CORPORATION ANSVS SPSS PRQCPAM /9509 87/07/07.
TABLE '4 8/pg LS 2 MODE 3 SCALE FACTOR = . 1581 DY M ~ PAGE ~5 OF IZ.t

79508/MJN/AEP6 DCC/ hlEM N*IN TROLLEY RHE4 60T LD DN / OBE

RE'O'CTTD~OMMARY
LOAD STEP 1

NODE LABEL
3 SRSS STATIC SUN DIFFER

101 FZ
101 MX

102 NX
123 FY

T03~4825l. 3881~~0622. 0. 50622. -50622.
1 44 44. 6696. 1 1 6284. 1 17368. 162 102. 279470. 44734.

730647. 3200663. 305836. 3297198. 38871. 3336069. -3258327.
4137. 6508. 114237. 1 1 5367. 1 51 130. 266497. 35763.

75347. 37 j71 1. 4697 . 388004. 73514. 461518. -314490.
0. 0. 0. 0. 0. 0. 0.

123 NX
123 HY

124 FY
124 FZ

124 NY
124 NZ
C

201 FZ
201 NX
C, C

202 NX
428 FX

428 FZ
428 NX

0. 0.
a. 0.
/. 35'.
0. 0.
0. 0.

0. 0.
0. 0.
0. 0.

225c'i9. 38279.
0. 0.
0. 0.

0.
82.

0.
2268.

0.
3.

0.
2269.

0.
0. 0. O. 0.
0. 0. 0. 0.23~3078. 1 /40~4i>41.

5394. 2921. 33566. 34 1 22.
252567. 1338810. 36329. 1362902.

888. 53448.
801 62. 434739. 61 621. 446339.

O. 0. 0. O.
b.

O.
0.
0.

0.
0.
0.

0.
0.
0.

0. 24641.
64 598. 98720.
35968. '1398870.
60270. 83/10.
38732. 485071.

0. 0.

-2464 1.
30476.

-1326934.
26821.

-407607.
0.

O.
0. 0.

2271.

0.
0.

-2267

0. 0. 0.
0. 0. 0.
o. a. o.
0. 38279. -38279.
0. 0. 0.
0. 0. 0.

428 NZ 0. 0. 0. 0. 0. 0. 0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 7VSOB 87/07/07.
TABLE ¹ 5~ BY ) 'M. /PAGE P-94 OF l2-t

79508/MJM/AEP DCC NEW MAIN TROLLEY RHE 60T LD DN / SSE

G9
28246." 64752.

1404470. 3734'9481.

148869. 1830173.
0. 0.

0.
O.

0.
O.

~E*CYiON EUt1RARY
LOAD STEP

NODE LABEL

101 FZ
101 MX~OE
102 MX
123 FY
23-FZ

123 MX
123 MY

3 SRSS STAT IC SUM DIFFER

0.
0. ~

0.
0.

0.
0.

0.
0.

0.
0.

77550-.
18174. 29326. Jb 10 . 39]4 9. -67 24.

691846. 37382281. 38 871. 37421 1 52. -373434 10.
3565-.

108823. 1839439. 73514. 1912953. -1765925.
0. 0. 0. 0. 0.

124 FY
124 FZ
2

124 MY
124 MZ

0. =„R "-,'.-
0. " O.

3
0.

O.
0.

O.
0.

0.
0.

0.
0.

0. 0. 0. 0.. 0. 0. 0.
0. , 0. 0. 0. 0. 0. 0.

201 FZ
201 MX

202 MX
428 FX

1 1320. 30033.
4734 57. 13126995.

163261. 2418646.
0.

0.'42444.
0.

2428332.
0.

631 55. 70843.
74244. 13135740.

64 598. 135441. -624 5.
35968. 13171709. -13099772.

38732. 2467064. -2389599.
0. 0. 0.

428 F2
428 MX

0.
1 54.

0.
51 55.

0. 0. 0. O. 0.
6. 5158. -K 5160. -51 56.

428 MZ O. 0. 0. 0. 0. 0. 0.



SRSS-4. 3 WAITING CORPORATION ANSYS SPSS PROGRAM 7'F<OB 87/07/07.
TABLE

@ging

LS ''IODE 3 S. A' FACTOR = . I I 60 BY. ~<J NI PACE@+ OF IZ I

79508/MVM/AEP DCC I'IEN MAIN TROLLEY RHE bOT LD DN / SSE

25ÃCTT08 BUI'll'lABY
LOAD STEP

NODE LABEL
3 SRSS STATIC SUM DIFFER

101 FZ
101 MX

102 MX
123 FY

20'P7'a. 58538. !Fa71X. 7 078 0. 72078. -72078.
28 46. 10038. 218174. 220 23. 16 10 . 382325. -58121.

1404470. 4467031. 691846. 4733427. ~ 38871. 4772298. -4694556.
800 . 95|80. 2A '50. 15302. 1 1130. 357432. -1 172.

148S69. 669163. 1088 3. 694104. 73514. 767618. -620590.
0. 0. 0. 0. 0. 0. 0.

123 MX
123 MY
2

124 FY
124 FZ

0.
0. 0. 0. 0.
0. 0. 0. 0.12t'08~555. ll4i530. 73755.
0. 0. 0. 0.
0. 0. 0. 0.

0.
0.
0.
0.
0.
0.

0. 0.
0 0.
0. 0.

73756. -73756.
0. 0.
0. 0.

124 MY
124 MZ

201 FZ
201 MX

202 MX
428 FX

163261.
0.

747532.
0.

0. 0.
0. 0.

'.1S85 .

11320. , 4365.
4734 57. 2005904.

0.
0.

0.

0.
25. 36280.

63155. 64309.
74244. 2062354.

142444. 778295.
0. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0. 36200. -36280.
64 598. 128907. 289.
35968. 2098322. -2026336.
60270. 123203. -2663.
38732. 817027. -739563.

0. 0. 0.

428 FZ
428 MX

O. 0. 0. 0..
0. 0. 0. 0. 0. 0. 0.

1 54. 4206. 6. 4209. 421 1. -4207.

428 MZ ~ 0.
0. 0. 0. 0.

0. 0. 0. 0. 0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM >75<S 87/07/11.
TABLE 0 Q4$ BY ~>M PAGE 8 i8OF i2.I

79508/MJN/AEP> DCC1 NEW NAIN TROLLEY MID'O LD / OBE

REACTION SUMMARY
LOAD STEP

NODE LABEL
I 2 3 SRSS STATIC SUN DIFFER

2

5

101 FY
101 FZ
101 MX
102 FZ
102 NX
123 FY
12
123 NX
123 MY

124 FY
'124 FZ

3561.
57201.

0.

0.
0.

m .

0.
0.

30603.
542936.

0.

0.
0.

4
0.
0.

1218. 250271.
37 51. 30614.

67951. I 5891 558.

212.
13278.
33717.
I 1283.

9644.
0.
0.
0.
0.

6592.
0.
0.

250274.
33580.

15891739.
3281 1.

546026.
0.
0.
0.
0.

37883.
0.
0.

0.
91 810.
36622.
82258.
73584.

0.

250274. -250274.
125389. 58230.

15928361. -15855117.
115069. 49447.
619610. -472442.

0. 0.
O.
0.
0.

0.
0.
0.

O.
0.
0.

0. 37883. ~ -37883.
0. 0. 0.
0. 0. 0.

124 NY
124 MZ

0.
0.

0.
O.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

2
201 FZ
201 NX

I l. 229094.
2617. 29751.

53360. 15037842.

163.
12282.
27015.

229097.
32292.

15037961.

0. 229097. -229097.
74889. 1071 Bl. 42597.
37470. I5075431. - I 5000491.

2
202 MX
428 FX

27429.
0.

997
673166.

0.

10970.
5422.

0.

32006.
673746.

0.

69151.
40599.

0.

101157. 37145.
714346. -633147.

0. 0.
428 FY
428 FZ
428 NX

428 NZ

0.
0.

54.
0.
0.

0.
0.

1924.
O.
0.

0.
0.
7.
0.
0.

0.
0.

1924.
O.
0.

0.
0.

0.
0.

0.
0.

1926.
0.
0.

O.
0.

-1922.
O.
0.

40

41

~ 5

55
I

' I

I55'55'

I5I



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 7g508 87/07/13.
TABLE 4 QCC LS 2 MODE 1 SCALE FACTOR = . 0852 BQ <~~. PAGE 8't9 OF 1Z.I

79508/MJM/AEP> DCC, NEW MAIN TROLLEY MID'O LD / OBE

REACT
LOAD

NODE
101
101
101
102
102
123
123
123
123
124
124
124
124
124
124
201
201
201
~02
I02

428
428
428
428
428
428

ION SUMNARY
STEP 1

LABEL
FY 1218.
FZ 3751.
MX 679

51.'Z

3561.
MX 57201.
FY 0.
FZ 0.
NX 0.
MY 0.
F X '72 S5.
FY 0.
FZ 0.
NX 0.
NY 0.
MZ 0.
FY 1171.
FZ. 26 17.
MX 53360.
FZ 2336.
NX 27429.
FX 0.
FY 0.
FZ 0.
MX 54.
MY O.
MZ 0.

21336.
2684.

1354653.
2667.

75613.
0.
0.
0.
0.

1125.
0.
0.
0.
0.
0.

19630.
2560.

12S9085.
2602.

130055.
0.
0.
0.

1836.
0.
0.

3 SRSS STATIC SUN DIFFER

0. 0.
0. 0.
0. 0.

163. 19666.
12282. 12816.
27015. 1290463.
10970. 11514.

'422.133026.
0. 0.
0.
0.
7.
0.
0.

0.
0.

1837.
0.
0.

0. 0. 0.
0. 0. 0.
0. 0,, ', 0.
O. 19666. -19666.

74889. 87705. 62073.
37470. 1327933.

-1252993'9151.

80665. 57637.
40599. 173625. -92427.

0. 0. 0.
0. 0. 0.
0. 0. 0.

1839. -1S35.
0. 0. 0.
0. 0. 0.

212. 21372. 0. 21372. -21372.
13278. 14056. 91810. 105866. 77754.
33717. 1356768. 36622. 1393390. -1320146
11283. 1212S. S2258. 94386. 70130.
9644. 95301. 73584. 168885. -21717.

0. 0. 0. 0. "0.
0. 0. 0. 0.. 0.
0. 0. 0. 0. 0.
0. 0. 0. O.... 0.

6592. 37880. 0. 37880. -37880.
0. 0. 0. 0. Oe
0. 0. 0. 0. 0.



4. 3 WHITINC CORPORATION ANSYS SRSS PROGRAM TQEOB 87/07/11.
TABLE ¹ 857 0 .M PACE QQO OF ) 2 I

4
0.
0.

1 5416.
0.
0.

124 FY
e 124 FZ

o, 124 MY
I! 124 MZ

0.
0.

0.
0.

0.
0.

0.
0.

79508/MJM/AEP> DCCn NEW MAIN TROLLEY MIDB.i
REACTION SLJMMARY

LOAD STEP 1 2 3
NODE LABEL

I 1 0 1 F Z '1 65. 57408. 31765.
101 MX 134895. 29798849. 75131.10~ ISEf1. 2'73BB. 2TB'PB.
102 MX 111395. 1018355. 20387.

2 123 F.Y 0. 0. 0.
5 ~ 2~ O.
4l 123 MX O. = O. O.
si 123 MY 0. 0. 0.

r2

NO LD / SSE

SRSS STATIC SUM DIFFER

0.
0.
0.

76.730
0.
0.

0.
0.
0.
O.
0.
0.

0.
0.
0.

0.
0.
0.

73076. -73076.
0. 0.
0. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

469299. O. . 469299. -469299.
661 16. 91 810. 157925. 256'94.

29799249. 36622. 29835871. -29762627.
63870. 82258. 146128. 18388.

1024633. 73584. 1098217. -951048.
0. 0. 0. 0.

201 FZ
201 MX
MOBj

.5< 202 MX'

428 FX
Cj 44
2 428 FZ

)OI 428 MX
428 8
428 MZ

35'1
59

107009

571 10.
0.

0.
101.

0.

42~922.
55788.

28198007.

1262493.
0.
0.
0.

3607.

0.

328. 429588. O.
29382. 63352. 74889.
63956. 28198282. 37470.

BUBO. EB121.
12014. 1263841. 40599.

0. 0. 0.

429588. -429588.
138241. 11537.

28235752. -28160812.
131431. 6871.

1304440. -1223241.
0. 0.

0.
0.
0.

O.
0.

O.
0.

O.
0.

0. 0. 0. O. 0.
0. 0. 0. 0. 0.

14. 3609. -2. 3610. '3607.

35

40

42 ()t, )q-L)

45

~ 5

47

45

,40;

'55'

224'2



79508/MJN/AEP> DCCi NEW MAIN TROLLEY MID'O LD / SSE

REACTION SUMMARY
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 NX
102 FZ
102 NX
123 FY
123 FZ
123 MX
123 NY
124 FX
124 FY
124 FZ
124 MX
124 MY
124 MZ
201 FY
201 FZ
201'NX
202 FZ
202 NX
428 FX
428 FY
428 FZ
428 NX
428 MY
428 MZ

SUM DIFFERSRSS STATIC

2367. 26884. 234. 26989. 0. 26989. -26989.
8165. 3534. 31765. 32987. 91810. 124797. 58823.

134895. 1707088. 75131. 1714049. 36622. .1750671. -1677427.
7581. 3492. 26992. 28253. 82258. 110511. 54005.

1 1 1395. 128785. 20387. 171493. 73584. 245077. -97909.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. '. 0.
0. 0. 0. 0.„ , 0.. . , 0. . . 0.

71391. 2178. 15416. 73069. 0. 73069. -73069.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. . . 0.

2276. 24888. 328. 24994. 0. 24994. -24994.
61 59. 3281. 29382. 30199. 74889. 105088. 44690.

107009. 1635357. 63956. 1640095. 37470. 1677565., -1602625
5501. 3378. 26243. 27025. 69151. 96176. 42126.

571 10. 232074. 12014. 239298. 40599. 279897. -198699.
0. 0. 0. 0. 0. 0. . . 0.h«h '

0. 0. 0. 0. 0. 0. 0.
0. O. 0. 0. 0. 0. 0.

101. 3443. 14. 3444. -2. 3446. „ -3442.
0. O. 0. 0. 0. 0. , 0.
0. 0. 0. 0. 0. 0. 0.

SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 79508 87/07/ 13.
TABLE 0 6 (Q LS 2 NODE 1 SCALE FACTOR = . 0572 „BY g+M PAGE 8-5I OF„..~Z- ~,



A-
79508/MVM/AEP> DCC4 NEW NAIN TROLLEY 1/49 NO LD / OBE "4

SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 7150+ 87/07/13.
TABLE ¹ B4'f B MJ~ ~PAGES-SZ OF I?-l

REACTION SUMNAR
LOAD STEP

NODE'ABEL
1'OI
101 FZ
101 NX
102 F
102 NX
123 FY

1 3 SRSS

8. f37l4~'VP. ~372ih .

1018. 15639. 7780. 17497.
332723. 8118468. 38211. 8125373.

66320. 582047. 8643. 5S5877.
0. 0. 0. 0.

STATIC

72301.
34545.
65768.
71446.

0.

SUN DIFFER

137260. -137260.
89797. 54804.

8159919. -8090828.
82676. 48S60.

657323. -514431.
0. 0.

123
123 NX
123 NY
I
124 FY
124 FZ

0.
0.

0.
0.

0. . O.
0. 0. 0.
0. 0. 0.2~487. 40082.
0. 0. 0.
0. 0. 0.

0.
O.
0.
0.
0.
0.

0. 0.
0. 0.
0. 0.40'08~40082.
0. 0.
0. 0.

0
124 MY
124 MZ

201 FZ
201 NX

202 NX
428 FX42~
42S FZ
428 NX2~
428 NZ 0. 0; 0. 0.

0.
0.

0.
0.

0.
0.

0. 0. 0. 0. 0. 0. 0.
0. 0. O. 0. 0. 0. 0.

3516. 36644. 12889. 39003. 94419. 133423. 55416.
554359. 19147476. 41527. 19155544. 37173. 19192717. -19118370.

88lE. 3709~31. 388fd. 88619. l'24%30. 48809.
96242. 524078. 10010. 532936. 40365. 573301. -492571.

0. 0. 0. 0. 0. 0. 0.
O. 0. O.

0. 0. 0. 0. 0. 0. 0.
78. 2819. 8. 2820. -2 2822. -2818.

Qg, gqlt )

8,

:.l
04(



REACTION SUNMARY
LOAD STEP

NODE LABEL
!01 FY
101 FZ
101 NX
102 FZ
102 NX
123 FY
123 FZ
123 NX
123 NY
124 FX
124 FY
124 FZ
124 NX
124 NY
1'24 NZ
201 FY
201 FZ
201 NX
202 FZ
202 NX
428 FX
428 FY
428 FZ
428 NX
428 MY
428 NZ

SUN DIFFER3 SRSS STAT IC

5705. 20161. 469. 20958. 0. 20958. -20958,
1018. 1432. 7780. 7976. 72301. 80277. 64325,

332723. 799838. 38211. 867120. 34545. 901665. ,-832575.
1451. 1381. 6762. 7052. 65768. 72820. 58716

66320. 328855. 8643. 335585. 71446. 407031. -264139.
0. 0. 0. 0. 0. 0.'.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0. 0. 0. , 0.

38594. 4024. 2487. 38883. 0. 38883. -38883.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.. 0.

6784. 28478. 41 6. 29278. 0. 29278. -29278.
3516. 3451. 12889. 13798. 94419. 108217. 80621.

554359. 1722773. 41527. 1810236. 37173. 1847409. -1773063.
2553. 3336. 11131. 11897. 85619. 97516. 73722.

96242. 115829. 10010. 150927. 40365. 191292. -110562.
0. 0. 0. 0. 0. 0.. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. Oi

78. 559. 8. 565. -2. 567. -563.
0. 0. 0. 0. 0. 0. 0,
0. 0. 0. 0. 0. 0. 0.

SRSS 4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 79+6) 9 87/07/13.
TABLE 0 Q7Q LS 2 NODE . 1 SCALE FACTOR = . 0892 BY ~~ PAGE 5 $ 5 OF J Z.l

79508/NJN/AEP, DCC> NEW NAIN TROLLEY 1/4i NO LD / OBE

((4 Ir) -IL)



SRSS-4. 3 WHITINQ CORPORATION ANSYS SRSS PROQRAM 79$0B 87/07/13.
TABLE ¹ 871 BY .W iJ~I~AQE 8-g'f OF l 7- I

79508/MJM/AEPi DCCp NEW MAIN TROLLEY 1/4> NO LD / SSE

REACT ION SUMMARY
LOAD STEP

NODE LABEL
1 2 3 SRSS STATIC SUM DIFFER

101 FY
101 FZ
101 MX

10970. 257173.
2032. 29324.

643106. 15224245.

91 B. 257408.
18642. 3480S.
87965. 15238076.

-0. 257408. -257408.
72301. 107108. 37493.
34545. 15272621. -15203531.

102 FZ
102 MX
123 FY
12 FZ
123 MX
123 MY

O.
0.
0.

0.
0.
0.

2859. 28931.
135327. 1101161.

0. 0.
0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

16201. 33282. 65768. 99050. 32487.
17392. 1 109582. 71 446. 1 181028. -1038136.

0. 0. 0. 0. 0.

1~4FX
124 FY
124 FZ

75484.
0.
0.

19763.
0.
0.

5059. 78192. 0. 78192. ~ -78192.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

1 MX
124 MY
124 MZ

0.
0.
0.

0.
0.
0.

0.
0.
0.

O.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

20 Y
201 FZ
201 MX

12748. 5002
6903. 68712.

1055442. 3590437S.

821. 500418.
30882. 75649.
95351. 35920014.

0. 500418. -500418.
94419. 170068. 1 8771.
37 173. 35957187. -35882S40.

202 MX
428 FX
428 Y
428 FZ
428 MX

189408.
0.

6
986324.

0.

26670. 74658. 85619. 160278. 10961.
20555. 1004556. 40365. 1044921. -964191.

0. 0. 0. 0. 0.
O. 0. 0. 0. 0. O. 0.
0. 0. 0. 0. 0. 0. 0.

1 47. 5285. 15. 5287. -2. 5289. -5286.
42 M
428 MZ

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 7~X™ 87/07/13.
TABLE 4@77 LS 2 MODE 1 SCALE FACTOR > . 0606 BY~Q~~PAGE 8G OF. ~+l,...
79508/MJM/AEPt DCCe NEW MAIN TROLLEY 1/4i NO LD / SSE

REACTION SUMMARY
LOAD STEP 1 2 3 SRSS STATIC SUM DIFFER

NODE LABEL
101 FY 10970. 34024. 918. 35760. 0. 35760. -35760.
101 FZ 2032. 1880. 18642. 18846.. 72301. 91147. 53455.
101 MX 643106. 1135544. 87965. 1307962, 34545. 1342507, -1273417,
102 FZ 2859. 1767. 16201. 16546. 65768. 82314. 49222.
102 MX 135327. 630965. 17392. 645546. 71446. 716992. '574100.
123 FY 0. 0. 0. 0. 0 0 0,123 FZ 0. 0. 0. 0. 0. 0. 0.123 MX 0. 0. 0. 0. 0. 0. 0.
123 MY 0. 0. 0. 0. 0. 0.
124 FX 75484. 7503. 5059. 76024. 0. 76024. -76024.
124 FY 0. 0. 0. 0. 0. 0. 0.124 FZ 0. 0. 0. 0, 0.. 0. 0,124 MX 0. 0. 0. 0. 0. '. 0.124 MY 0. 0. 0. 0. 0. 0. 0.124 MZ 0. 0. 0. 0. 0. ,0. . ; 0,201 FY 12748. 42315. 821. 44201. 0. 44201. -44201.
201 FZ 6903. 4658. 30882. 31985. 94419. 126404. 62434.201 MX 1055442. 2221201. 95351. 2461037. 37173. 2498210. -2423864,202 FZ 5003. 4292. 26670. 27473. 85619. 113092. 58147.202 MX 189408. 224294. 20555. 294287. 40365. 334652. -253922.428 FX 0. 0. 0. 0. 0. 0... 0,428 FY, 0, 0. 0. 0. 0. 0. 0.428 FZ 0. '. 0. 0. 0. 0. 0.428 MX 147. 992. 1 5. 1003. -2. 1005...-1001,428 MY
428 MZ 0. 0. 0. 0. 0. 0. 0.



SRSS-4. 3 Wl.tITItlG CORPORATION *NSYS SPSS PROGRAM 79905 87/07/)5.
')ABLE 8+73 U~( ~/Pi PAGE g-gg OF 13 I

79508/MJM/AEPi DCC. NEW t'tAIN TROLLEY LHE. NO LD / ODE

'R EA'CTTQ~0Ht'IARY
LOAD STEP

NODE LABEL
3 SRSS STATIC SUM DIFFER

101 FZ
101 MX

102 MX
)23 FY

i c300. 4 f009.
1776. 3188.

88313. 138&883.
1183. 3AA'.

1293) 6. 489252.
0. 0.

588 . 41045. -0. 41045. -41045.
4882. 6095. 60586. 66681. 54491.

47578. 1 60554. 33468. 12940 2. -1 27086.
3856. 5287..i3844. 591 31. 4i8557.

18530 506393. 70761. 577155. -435632.
0. 0. 0. 0. 0.

123 MX
)23 MY

124 FY
124 FZ

0. 0.
0. 0.

ci-83. ET31.
0. 0.
0. 0.

O.
0. 0.
O. 0.

6901. 37360.
0. 0.
0. 0.

0.
0.
0.

0.
0.
0.

0. 37360.
'.

0.
0. 0.

0.
0.
0.

-37360.
0.
0.

124 MY
124 MZ

201 FZ
201 MX

202 MX
428 FX

0.
0.

4637.
5506)6.

/ /
30805.

0.

0.
0.

6304.
4560418.

0.
317331.

O.

0.
0.
0.

1024.
8263.

97344.
0

17497.
0.

0.
0.
0.

77021.
11381.

4 594 5b9.
) 0511.

319302.
0.

0.
0.
0.

0.
0.
0.

-0, 7702).
)06149. 117530.
37051. 4631621.
97~29. 108040.
38874. 358176.

0. 0.

0.
0.
0.

-77021.
94768.

-4557518.
87017.

-280428.
0.

428 FZ
428 MX

0.
1 08.

0.
3187.

0. 0. 0. 0.
0. 0. 0. 0. 0.

14. 3189. -2. 3191. -3187.

428 MZ 0.
0.
0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 7/+08 87/07/15.
TABLE. ¹ 8'7'f LS 2 MODE 3 SCALE FACTOR = . 2545 BY K N PAGE -$ 7PF /Zf

79508/MSM/AEPe DCC> NEW MAIN TROLLEY LHE> NO LD / OBE

REACTION SUMMARY
LOAD STEP

NODE LABEL
101 FY

J 101 FZ
101 MX
102 FZ
102 MX
123 FY
123 FZ

I 123 MX
123 MY
124 FX

I 124 FY
18 124 FZ
I& 124 MX
23 124 MY

124 MZ
a2. 201 FY
=3. 201 FZ

201 MX
3 202 FZ
5 202 MX

428 FX

2 3

1600. 11212. 582.
1776. 2020. 4882.

86313. 454935. 47578.

0.
0.
0.

0.
0.
0.

0.
0.
0.

36357.
0.
0.

3751.
0.
0.

6901.
0.
0.

0.
0.
0.

O.
0.
0.

0.
0.
0.

51 42. 24717.
4637. 4575.

550616. 2093517.

1 024.
8263.

97344.
4958.

269416.0.'771.30805.
0.

bb76.
!7497.

0

1! 87. 1 991. 3856.
129316. 456157. 18530.

0. 0. 0.

SRSS STATIC SUM DIFFER

11340.
5574.

465485.
4499.

474492.
0.

0. ~

60586.
33468.
53844.
70761.

0.

11340. -11340.
66160. 55012.

498953 -4320 11,
58343. 49345.

545253. -403731.
0. O.

0.
0.
0.

0.
0.
0.

0
0,
0.

0.
0.
0.

37196.
0.
0.

0.
0.
0.

37196.
0.
0.

-37196.
0,
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0,
0.

9131. 97529. 106660. 88398.
271734. 38874. 310608. -232860,

0. 0. 0. 0.

25267. 0. 25267. -25267.
10522. 106149. 1 16671. 95627,

2166891. 37051. 2203942. -2129840,

28 I

5t

428 FY
428 FZ
428 MX

0.
0.

108.

0.
0.

3182.

O. '. 0. O. Oi
0. 0. 0. 0. 0.

14. 3184. -2. 3186. -3182.

34'

,35:

34I

428 MY
428 MZ

0.
0.

0.
0.

0.
0.

0.
0.

0.
O.

0.
0.

0.
0.

'I9

~40'L> In-II )

4



SRSS-4. 3 WHI TIN('ORPORATION ANSYS SRSS PROCRAl'1
~AOLE a P75

79/05 87/07/ I 5.
ISY .HJ 1 PACE g~ OF 12 IPMzszzf p,

79508/YiJhl/AEPi DCCi Na W h$AIN TROLLEY LHEi NO LD / BSE

~CTTD~GI'll'IAR'P
LOAD STEP 1

NODE LABEL
3 SPBS GT*TIC SUhl 'IFFER

101 FZ
101 hlX
1 c.
102 1 iX
123 FY

Sh i . 7"re'S
3893. 5942.

1701 68. 2387508.
26 87. 6380.

250293. 972974.
O. 0.

1 04 1. 77261. -0. 77261.
11 l O. 13272. 60586. 73858.
92863. 2395366. 33468. 2428834.

8847. 1 1234. 53844. 65077.
347 l 2. 1005251. 70761. 107601 2.

0. 0. 0. 0.

-77261.
473l 4.

-2361898.
42610.

-'934489.
0.

123 hlX
123 hlY

124 FY
124 FZ

0.
0. 0.
O. 0.

0r SO.
O. 0.
0. 0.

0.
0.
0.

14668.
0.
0.

0.
O.
0.

74373.
O.
0.

0.
0.
0.
0.
0.
0.

0.

0.
74373:

0.
0.

0.
0.
0.

-74373:
0.
0.

124 hlY
124 hlZ

~ c
'201 FZ
201 AX

202 MX
428 FX

0.
0.

c.'O

9602.
10534 35.

64092.
0.

0.
0. 0.
0. 0.

11950. 18SG7.
8594126. 185695.

635616. 31700.
0. 0.

0.
0.
0.

l 448~6.
24325.

3660439.
~1 40:

639626.
- 0.

0.
0.
0.

-0
I 06149.

37051.
97 529.
38874.

0.

0.
0.
0.

1 44S26.
130474.

8697490.
11 A&8.
6784.99.

0.

0.
0.
O.

-1 44826.
81824.

-S62338S.
75689.

-600752.
O.

428 FZ
428 hlX

428 h12

O.
203.

0.
5977.

0.

0.
ib

0.

0.
0.

5980.
0.
0.

0.
0.

0.
0.

0.
0.

5982.
0.
0.

0.
0.

-5979.
0.
0.



SRSS-4. 3 WHITINQ CORPORATION ANSYS SRSS PROCRAN 7VS>8 87/07/15.
TABLE RETD, LS 2 NODE 3 SCALE FACTOR = 1502 BY 16. PASS~8-5 OF IZI

79508/MJM/AEPA DCCA NEW NAIN TROLLEY LHEi NO LD / SSE

3081.
3893.

170168.
2687

250293
0
0.
0.
0.

72260.
0.
0.
0.
0.
0.

9826.
9602.

1053435.
7792

64092
0
0.
0.

203.
0.
0.

REACTION SUNNARY
LOAD STEP I

NODE LABEL
101 FY
101 FZ
101 NX
102 FZ
102 NX
123 FY
123 FZ
123 NX
123 NY
124 FX
124 FY
124 FZ
124 MX
124 MY
124 NZ
201 FY
201 FZ

'201 MX
202 FZ
202 MX
428 FX
428 FY
42S FZ
428 NX
428 NY
42S NZ

14658.
3587.

796628
3497.

91 1 692.
0.

1041. 1501 5. 0. 15015. -15015.
1 1210. 12397. 60586. 72983. 48189.
92863. 819872~3/68~+3340~86404.

8847. 9885. 53844. 63729. 43959.
34712. 946059. 70761. 1016820. -875298.

0. 0. 0 0 0
0.
0.
0.

7030.
0.
0.

0.
0.
0.

14668.
0.
0.

0.
0.

74068.
0.
0.

0.
0.

0.
0.

0. 0.
0. 0.

0
74068. -74068.

0. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0

O.
0.

0.
0.

0.
0.
0

36518.
8563.

3642586.
9133.

547935.
O.

1912.
18887.

185695.
I5256.
31700.

0.

37865.
22853.

3796371.
19413.

552579.
O.

0.
106149.
37051.
97529.
38874.

0.

37865. -37865.
129002. 83296.

3833422 3759320
116942. 78116;
591453. -513705.

0. 0
0.
0.

5968.
0.
0.

0.
0.

26.
0.
0.

0.
0.

5971.
0.
0.

0.
0.-z
0.
0.

0.
0.

5973.
0.
0.

0.
0.

-5969~
0.
0.

2 3 SRSS STATIC SUM DIFFER

(g, >n « l6)

~ ~ ~ ~ ~
~ 1



SRSS-4. 3 MllITING CORPORATION ANSYS SF?SS PROGRAM
TABLE $1~77

75'SO8 07/07/17.
<~G~a~gE 8-<oap I1~

MVI1 8 'I 87
79508/MJM/AEP DCC. NEW AUX TROLLEY 1'1ID NO LD / OBE

REACTION SUl'IMARY
LOAD STEP

NODE LABEL
1 3 SRSS STATIC SUl'1 DIFFER

101 FY
101 F2
1 01 1')X

102 F2
102 MX
123 FY
123 FZ
123 MX

~ 123. MY
124 FX
124 FY
124 FZ

128033.
13653.

4654.
1885.

~64 2

316.
5916.

0.
54267.

48563.
63560.

1281 18.
14998.

ir8118
69265.

-1281 18.
39269.

-7058889
3371 5.

-2048561.
0

14848.
2112121.

63411
2175681

504 5.
1 8938.

0

13870.
2107954.

0

1627
131239

0

35929.
0.
0.

1 1463.
0.
0

7051.
0.
0

38367.
0.
0

-0. 38367. -33367.
0. 0. 0.

0. 0. 0. 0. 0. 0. 0.
0. '. O. 0. 0. 0. '.
0 0 0

124 MX
124 MY

~ 124 MZ

0.
0.'.

0.
0.
O.

0.
0.
0

0.
0.

0.
0.

0.
0.

0.
0.

201 FY
201. F2
201 MX

7536. 207988. 676. 208126. '0. 208126 -208126.
4766. 14648. 9629. 18166. '112462. 130627. 94296.

'15374.14945003. 65816 14957811 41382 14999 ~4 -~4
202 F2
202 l'1X

428 FX

5022.. 1 5289.
135065. 1072808.

O. 0

7822. 17893. 102816. 120709. 84923.
17619. 1081421. 39555. 1120976. -1041366.

O.
428 FY
428 FZ
428 I'1X

0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

98. 3920. 8. 3922 2 39 3 — 9~Q
428 MY
428 MZ

0.
O.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

h

( l6 iq iL)



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM /9~08 87/07/17.
TABLE 0 578 LS 2 NODE 2 SCALE FACTOR = . 1121 BY M >AGE 8 CI QF >LI

7'9508/MJM/AEP> DCCi NEW AUX TROLLEY MIDI NO LD / OBE 4

101 FY
101 FZ
101 MX
102 FZ
102 MX
123 FY
123 FZ
123 MX
123 MY
124 FX
124 FY
124 FZ
124 MX

,124 MY
124 MZ
201 FY
201 FZ
201 PlX
202 FZ
202 MX
428 FX
428 FY
428 FZ
428 MX
428 MY
428 MZ

4654.
1885.

264922.
1627.

131239.
0.
0.
0.
0.

35929.
0.
0.
0.
0.
0.

7536.
4766.

hi 5374.
5022.

135065.
0.
0.
0.

98.
0.
0.

REACTION SUMMARY
LOAD STEP

NODE LABEL
2 3 SRSS STATIC SUM DIFFER

14418.
1 536.

798053.
1 560.

238544.
0.
0.
0.
0.

316.
591 b.

47245.
5045.

18988.
0.
0.
O.
0.

, 15154.
6396.

842198.
5526.

272923.
0.
0.
O.
O.

0.
54267.
37126.
48563.
63560.

0.
0.
0.
0.

15154.
60663.

879324.
54089.

336483.
0.
0.
0.
0.

-15154'.
47871.(

-8050?24
43037.

-209363.
0.
0.
0.
0

1344.
0.
0.

7051.
0.
0.

36639.
0.
0.

0.
0.
0.

36639. -36639.
0. 0.
0. 0.

O.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

24064.
1700.

1736736.

676.
9629.

65816.

25226.
10878.

1843703.

0. 25226. -25226.
112462. 123340. 101584.
41382. 1885085. -1802321.

0.
0.

3757.
0.
0.

0.
0.
8.
0.
0.

0.
0.

3758.
0.
0.

0.
0.

-2.
0.
0.

0.
0.

3760.
0.
0.

0.
0.

-3756.
0.
0.

1756. 7822. 9460. 102816. 112276. 93356.
266743. 17619. 299506. 39555. 339061. ~ -259951

0. 0. 0. 0. 0. 0.



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 7q505 87/07/17.
fABLE 4 Q7f BY R&g PACE 2 OF /+I
79508/t'hlM/AEPe DCC> NEM AUX TROLLEY MID'O LD / SSE 'QY

REACTION SUMMARY
LOAD STEP 1 2 3 SRSS STATIC

NODE LABEL

+~N f3

SUM DIFFER

101 FY
1Q1 FZ
101 MX
102 FZ
102 MX
123 FY

3675. 26258.
258081. 3990721.

0. 0.

11867.
41751 ~

0.

29048.
3999276.

0.

8809. 242389. 578. 242550,
4285. 25847. 1 3920. 29668.

5051 06. 1 3424336. 1081 59. 13434271.

0
54267
37 126
48563
63560

0

242550. -242550.
83935. 24599.

13471 397. -13397„1 45..
7761 l. 1 95l 5.

4062835. -3935716.
0. 0.

123 FZ
123 MX
123 MY

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
Q.

124 FX
124 FY
124 FZ

714 55., 21 702. 1 5399. 76249. -0. 76249. -76249.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

124 MX
124 MY
124 MZ
201 FY
201 FZ
201 MX
202 FZ
202 MX
428 FX

0.
0.
Q.

0.
0.
Q.

14314. 393756.
9985. 27731.

1177982. 28293286.
10291. 28944.

268060. 2030059.
Q. 0.

0.
0.

0.
0;-
0 Q.

1280. 394018.
22570. 37123.

129718. 28318095.

0.
0.
0.

O.
0.
Q.

Q.
0.
0.

0. 39401 8.i -394018.
112462. 149585: 75338.
41382. 28359477.. -28276712.

18319. 35767. 102816. 138583. 67049.
38469. 2048041. 39555. 2087596. -2008487.

O. Q. 0. 0. Q.
428 FY
428 FZ
428 MX

0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

1 85. 7357. 14. 7359. -2. 7361. -7357.
42 MY
428 MZ

0.
0.

0.
0.

0.
O.

0.
0.

0.
0.

0.
0.

0.
Q.

(I(
~

fr)-l6)



o
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SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 77~~9 87/07/17.
TABLE 4 GSO LS 2 NODE 2 SCALE FACTOR = . 0678 BY P~+ AGE 6 OF I2-~

79508/NJN/AEP. DCC. NEW AUX TROLLEY MID'O LD / SSE '4

REACTION SUMNARY
LOAD STEP I

NODE LABEL
2 3 SRSS STATIC SUN DIFFER

101 FY
101 FZ
101 NX
102 FZ
102 NX
123 FY

8809.
4285.

5051 06.
3675.

258081.
0.

16636.
1769.

919952.
1798.

2774'64.
0.

578.
13920.

108159.
IIS67.
41751.

0.

IS833.
14672.

1055050.
12552.

381226.
0.

0.
54267.
37 126.
4S 563.
63560.

0.

18833. -ISS33.
68939. 39595.

I0921 6~LII9$~4

61 I I5. 3601 1.
444786. -317666.

0. 0.
123 FZ
123 NX
123 MY
124 FX
124 FY
124 FZ
124 NX
124 MY
124 NZ
201 FY
201:FZ
201 NX
202 .'FZ
202 MX
428 FX
428 FY
428 FZ
428 NX

0.
0.
0.

71455.
0.
0.
0.
0.
0.

14314.
9985.

1177982.
10291.

268060.
0.
0.
0.

I85.

0.
0.
0.

1650.
0.
0.
0.
0.
0.

28957.
2056.

2103032.
2091.

468926.
0.
0.
0.

7043.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0

I5399.
0.
O.
0.
O.
O.

731 14.
0.
0.
0.
0.
0.

0.
D.
0.

" 0.
0.
0.

73114. -73114.
0. 0.
0. 0.
0.
D.
0.

18319.
38469.

0.

211 I'5. 102816. 123931. 81701.
541504. 39555. 581059. -501949.

0. 0. 0. 0
0.
0.

14.

0.
0.

7046.

0.
0.

0.
0.

7048.

0.
0.

-7044.

1280. 32327. 0. 32327. -32327.
22570. 24765. 112462. 137227. 87697.

129718. 2413951. 41382. 2455333. -2372569.

428 MY
428 MZ

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0. g



79508/MJM/AEPi DCCl NEW AUX TROLLEY 1/4l NO LD / OBE

REACTION SUMMARY
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 MX

C'g 102 FZ
102 MX
123 FY
123 FZ

cl 123 MX
123 MY
124 FX
124 FY
124 FZ
14@X
124 MY

II 124 MZ
201 FY
201 FZ
201

MX'0m

202 MIX

428 FX
33( 4~8 FYxi'28 FZ
IIc 428 MX
3li 428 R

428 MZ

SUM DIFFERSRSS STATIC

f<A5.
2087.

150871.

593.
6052.

47746.
4989.

20890.
0.

63126.
5627.

3363868.

63137. 0. 63137. -63137.
8524. 57825. 66349. 49301.

3367588. 37411. 3404999. -3330177.
7887. 51 379. 59266. 43492.

1125401. 64701. 1190102. -1060700.
0. 0. 0. 0.

5936.
1123385.

0.

1443.
64009.

0.
0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

O.
0.
0.

35691.
0.
0.

0. 37053. -37053.
0. 0. 0.
0. 0. 0.

6517.
0.
0.

37053.
0.
0.

7526.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.'.

0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

1120.
9006.

86758.
7244.

21812.'.
105771.

8882.
7374080.

106020.
13340.

7402001.

-106020.
95565.

-7362578.
87809.

-56694 1.
0.

71 77.
4236.

636427.

23427.
0.

0. 106020.
1 08905. 122244.
39423. 7441424.
99999. 1 12188.
39871. 646683.

0. 0.

33(I
?C

1218'9.
6068 12.

0.

9100.
605967.

0.
'I7,'.

0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

1 06. 3294. 10. 3296. -2. 3298. -3294.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

4

0. 0.

SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 77508 87/07/lb.
TABLE ¹ C9) EY@+QQ*GE 8 GYDF (I.(

I
(331'l
137j
I
(3C

I3GI

( '3'I

Ei

„I
GO(

I
~37',
I IE.

I lb

I

(L tn-1L)



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 77508 87/07/lb.
TABLE 0 882. LS 2 NODE 3 SCALE FACTOR = . 2037 BY <4~ PAGE 8 42 OF l2.I

79508/MJM/AEP. DCC> NEW AUX TROLLEY 1/4> NO LD / OBE 'X"

REACTION SUMMARY
LOAD STEP

NODE LABEL
1 2 3 SRSS STATIC SUM DIFFER

101 FY
101 FZ
101 MX

1045.
2087.

150871.

1 5756.
2660.

984445.

593. 15801. 0. 15801. -15801.
6052. 6933. 57825. 64758. 50892.

47746. 997077. 37411. 1034488. -959666.

iQ

!2C!
I't:

~ 't

6

I
C9!

~)

102 FZ
102 MX
123 FY
123 FZ
123 MX
123 MY
124 FX
124. FY
124 FZ
124 MX
124 MY
1'24 MZ
201 FY
201 FZ
201 MX
202 FZ
202 MX
428 FX
428 FY
428 FZ
428 MX
428 MY
428 MZ

1443. 2661. 4989. 5836. 51379. 57215. 45543.
64009. 543902. 20890. 548052. 64701. 612753. -483351.

0. 0. 0. 0. 0. 0. 0,
0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

35691.
0.
0.

7393.
0.
0.

6517.
0.
0.

37027.
0.
0.

0.
0.
0.

37027. -37027.
0. 0.
0. 0.

0.
0.
0.

O.
O.
0.

0.
0.'.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
Oe

O.

3647.
23427.

0.

8433.
249605.

0.

7244.
21812.

0.

11700.
251648.

0.

99999.
3'9871.

0.

111699. 88299m
291519. -211777

0. 0
0.
0.-

106.
0.
0.

O.
0.

3287.
0.
0.

0. 0. 0. 0. 0,
0. 0. 0. 0. 0.

10. 3289. -2. 3291. -3287,
Oo
Oi

0.
0.

0.
0.

0.
0.

0.
0.

7177. 57033. 1120. 57494. 0. 57494. -57494,
4236. 8696. 9006. 13216. 108905. 122121. 95689.

636427. 4681015. 86758. 4724849. 39423. 4764272. ~685426,



FORM N $ 494

WHITING R EON. 8 QATF

8Y MJH PAGE ~GF 221d'~ "I y87
APPENDIX 8

This appendix summarizes the maximum stresses and maximum loadings
from the computer output. All values are after application of scale
factor for slip as explained in section 4 except for tables 833 to
896 which show factored and unfactored reactions.

'age

8-4

8-5

8-6

8-7

8-8

8-9 ~

8-10

8»11

8-12

8-13

'-14

8-15

8-16
8-17
8-18
8-19
8-20
8-21
8-22
8-23

Table

Bl
82
83
84
85
86
87
88
89
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825.
826
827
828
829
830

831
832

833
834
835
836
837
838
839
840

Title

Nax Stresses, Mid, 60T UP, OBE
Hax Stresses, Nid, 60T DN, OBE
Hax Stresses, Mid, No LD, OBE
Hax Stresses, Mid, 60T UP, SSE
Max Stresses, Hid, 60T ON, SSE
Max Stresses, Hid, No LO, SSE
Hax Stresses, 1/4, 60T UP, OBE
Nax Stresses, 1/4, 60T DN, OBE
Max Stresses, 1/4, No LD, OBE
Hax Stress es, 1/4, 60T UP, SS E

Hax Stresses, 1/4, 60T DN, SSE
Hax Stresses, 1/4, No LD, SSE
Hax Stresses, LHE, 60T UP, OBE
Hax Stresses, LHE, 60T DN, OBE
Hax Stresses, LHE, No LD, OBE
Nax Stresses, LHE, 60T UP, SSE-
Nax Stresses, LHE, 60T DN, SSE
Max Stresses, LHE, No LO, SSE
Nax Stresses, RHE, 60T UP, OBE
Nax Stresses, RHE, 60T DN, OBE
Max Stresses, RHE, No LD, OBE
Max Stresses, RHE, 60T UP, SSE
Max Stresses, RHE, 60T DN, SSE
Hax Stresses, RHE, No LO, SSE
Max Stresses, Aux Hid, No LD, OBE
Nax Stresses, Aux 1/4, No LD, OBE
Max Stresses, Aux Nid, No LD, SSE
Hax Stresses, Aux 1/4, No LD, SSE
Hax Stresses, Both Hid, No LD, OBE
Nax Stresses, Both LHE, No LD, OBE
(See Table 821 for RHE)
Max Stresses, Both Nid, No LD, SSE
Max Stresses, Both LHE, No LO, SSE
(See Table 824 for RHE)
Reactions, Nid, 60T UP, OBE
Reactions, Hid, 60T UP, OBE, SCALED
Reactions, Hid, 60T UP, SSE
Reactions, Hid, 60T UP, SSE, SCALED
Reactions, Nid, 60T DN, OBE
Reactions, Nid, 60T DN, OBE, SCALED
Reactions, Mid, 60T DN, SSE
Reactions, Nid, 60T ON, SSE, SCALED



WHITING REQN. PATE

BY PAGE E2 PP 121

0 "'z>

Page

B-24
B-25
8-26
B-27
8-28
8-29
8-30
8-31
8-32
8-33
8-34
8» 35
8-36
8-37
8-38
B-39
8-40
8-41
8-42
8-43
8-44
8-45
8-46
8-47
8-48
8-49
8-50
8-51
B-52
8-53
8-54
8-55
B-56
8-57
B-58
8-59
8-60
8-61
8-62
B-63
8-64
8-65
8-66
8-67
8-68
8-69

Table

B41

842'43

844
845

'846
847
848
849
B50
851
B52
853
854
B55'56

857
858
859
860
861
862
863
864
865
866
867
868
B69
B70
871
872
873
874
875
876
877
B78
879
B80
881
B82
883
884
885
886

Ti tle

Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reacti ons,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reactions,
Reacti o

ns,'eactions,

Reacti ons,
Re acti ons,
Reacti ons,
Reactions,
Reactions,
Reactions,
Reacti ons,
Reacti ons,
Reactions,
Reactions,
Reactions,
Reactions,
Reacti ons,
Reactions,
Reactions,
Reactions,
Reactions,

1/4, 60T
1/4, 60T
1/4, 60T
1/4, 60T
1/4, 60T
1/4, 60T
1/4, 60T
1/4, 60T
LHE, 60T
LHE, 60T
LHE, 60T
LHE, 60T
LHE, 60T
LHE, 60T
LHE, 60T
LHE, 60T
RHE, 60T
RHE, 60T
RHE, 60T
RHE, 60T
RHE, 60T
RHE, 60T
RHE, 60T
RHE, 60T
Main Mid
Main Mid
Mai n Mid
Main Mid
Main 1/4
Main 1/4
Main 1/4
Main 1/4
Main LHE
Main LHE
Main 'LHE

Main LHE
Aux Mid,
Aux Mid,
Aux Mid,
Aux Mid,
Aux 1/4,
Aux 1/4,
Aux 1/4,
Aux 1/4,
Both Mid
Both Mid

UP, OBE

UP, OBE, SCALED

UP, SSE
UP, SSE, SCALED
DN, OBE

DN, OBE, SCALED

DN, SSE

DN, SSE, SCALED
UP, OBE

UP, OBE, SCALED
UP, SSE
UP, SSE, SCALED
DN, OBE

DN, OBE, SCALED
DN, SSE

'DN, SSE, SCALED
UP., OBE

UP, OBE, SCALED
UP, SSE
UP, SSE, SCALED
DN, OBE

DN, OBE, SCALED
DN, SSE

DN, SSE, SCALED

, No Load, OBE

, No Load, OBE, SCALED

, No Load, SSE

, No Load, SSE, SCALED

, No Load, OBE

, No Load, OBE, SCALED

, No Load, SSE

, No Load, SSE, SCALED

, No Load, OBE

, No Load, OBE, SCALED

, No Load, SSE

, No Load, SSE, SCALED
No Load, OBE
No Load, OBE, SCALED
No Load, SSE
No Load SSE, SCALED
No Load, OBE

No Load, OBE, SCALED .

No Load, SSE
No Load, SSE, SCALED

, No Load, OBE

, No Load, OBE, SCALED



FORM 8 2494

WHITING REQN. DATE

PAGE B3 QF»1

Page

B-70
B-71
B-72
8-73
8-74
B-75
B-76
B-77
B-78
B-79
B-80
B-81
B-82
B-84
B-86
B-87
B-88
B-90
B-92
B-94

Tabl e

B87
B88
B89
B90
B91
B92
B93
B94
B95
B96
B97
B98
B99
B100
B101
B102
B103
B104
B105
B106

Title

Reactions, Both Hid, No Load,
Reactions, Both Hid, No Load,
Reactions, Both LHE, No Load,
Reactions, Both LHE, No Load,
Reactions, Both 'LHE, No Load,
Reactions, Both LHE, No Load,
Reactions, Both RHE, No Load,
Reactions, Both RHE, No Load,
Reactions, Both RHE, No Load,
Reactions, Both RHE, No Load,
Honorai 1 to Suppt, FXD,

OBE'onorailto Suppt, FXD, SSE
Monorail to Suppt, FLT, OBE
Monorail to Suppt, FLT, SSE
H Suppt to Girder, FXD, OBE
M Suppt to Girder, FXD, SSE
H Suppt to Girder, FLT, OBE
H Suppt to Girder, FLT, SSE
Girder to End Tie Connection,
Girder to End Tie Connection,

SSE

SSE, SCALED
OBE

OBE, SCALED
SSE
SSE, SCALED
OBE

OBE, SCALED
SSE

SSE, SCALED

OBE

SSE

8-96
B-98
B-100
B-102
B-104
B-106
B-108
B-110
B-112
B-113
B-114
B-115
B-116
B-117
B-118
B-120

B107.
B108
B109
B110
Bill
B112
B113
B114
B115
B116
B117
B118
B119
B120
8121
B122

Hain Trolley Reactions,, OBE, SUM.
Main Trolley Reactions, OBE, DIFF
Hain Trolley Reactions, SSE, SUH
Main Trolley Reactions, SSE, DIFF
Aux Trolley Reactions, OBE, SUM

Aux Trolley Reactions, OBE, DIFF
Aux Trolley Reactions, SSE, SUH
Aux Trolley Reactions, SSE, DIFF
Rope Loads, OBE, SUM

Rope 'Loads, OBE, DIFF
Rope Loads, SSE, SUM

Rope Loads, SSE, DIFF
„ Element Loads, Girder A at Max Stress

Element Loads, Girder B at Max Stress
Element Loads, Girder End, OBE
Element Loads, Girder End, SSE



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM 7~~+~ 87/07/15.
TABLE 0 8 LS 2 NODE 1 SCALE FACTOR = . 0796 BY ~ < PAGE 49 OF

79508/MJN/AEP> DCCi NEW BOTH TROLLEYS MID'O LD / OBE

REACTION SUM
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 MX
102 FZ
102 NX
123 FY
123 FZ
123 NX
123 NY
124 FX
124 FY
124 FZ
12a "Nx
124 NY
124 MZ
201 FY
201 FZ
201 MX
202 FZ
202 NX
428 FX
428 FY
428 FZ
428 NX
428 HY
428 NZ

NARY
1

1011.
2625.

82928.
2477.

167385.
0.
0.
0.
0:

38043.
0.
0.
0.
0.
0.

1176.
2033.

206061.
1898.

29350.
0.
0.
0.

0.
0

20752.
2679.

1397582.
2639.

83471.
0.
0.
0.
0.

1 19.
ia 514.
31 161.
12940.
9572.

0.
0.
0.
0.

0.
0.
0.

21239.
2580.

1470844.
2610.

118341.
0.
0.
0.

1841.
0.
0.

0..
0.
0.

241.
15323.
31475.
13303.
7121.

0.
0.
0.
7.
0.
0.

860. 3670.
0. 0.
0. 0.

SRSS STAT IC

20777.
14991.

1400378.
13437.

187287.
0.
0.
0.
0.

38229.
0.
0.
0.
0.
0.

0.
82285.
40752.
74724.
67977.

0.
0.
0.
0.
0.
0.
O.
0.
O.
O.

13689.
122133.

0.
0.
0.

1841.
0.
0.

76705.
43161.

0.
0.
0.

-2.
0.
0.

21273. 0.
15671. 84393.

1485536. 40856.

SUN DIFFER
I

20777.
97276.

1441130.
88161.

255264.
0.
0.
0.
0.

38229.
~ 0.

0.
0.
0.
0.

-20777. I
67294. 1

-1359626.:
61287.

'1

19310.
0.
0.'.
OJ

-38229.
0.
O'. I

0.
0.
0.

0.
0.

1843.
Q.
0.

0.
I0.

-1839.
l0.:

21273. -21273. '.

100064.
68722.,'526392.-1444680.

90394. 63016.
165294. -78972..

0. 0.

(Jg sn- 16)
J

1



SRSS-4. WHITIf'IG CORPORATION *NSYS . PS PROGRAl'l 79 a)0Q 07/07/]
TABLE I g~g ., BY ~N PAGE P-70 OF ) Z. I

7/508/MJM/AEP DCC hlEW DOTH TROLLEYS I'lID NO LD / SSE

sssoTTo~os>lAT<v
LOAD STEP 1

NODE LABEL
SASS STAT IC DIFFER

vvo
—
. 4ss7ss. 252t. 485792. -0. 488792

5484. 6 360. 34703. 71576. 8 285. 153862
162009. 32919997. 74050. 32920479. 40752. 32961231

JT33. 62009. 30940. 69490. /4724. 144214
325549. 1890463. 21239. 1918407. 67977. 1986383

0. 0. . 0. 0.'. 0

101 FZ
101 MX

102 MX
123 FY

0. 0. 0.
0. 0. 0. 0.
0. O. 0. 0.

743's6. 'o. 743ss.
0. 0. 0. 0.
0. 0. 0. 0.

123 MX 0. 0.
123 t'1Y n. 0.
I ~. /3sl~. 3204.
124 FY 0. 0.
124 FZ 0. 0.

-488792.
10709.

-32879727.
5235.

-1 8504 30.
0.
O.
0.
0.

-74 386.
0.
0.

124 MY
124 MZ

~ c r
201 FZ
201 MX

202 MX
428 FX

428 FZ
428 MX

O. 0.
0. 0. 0. 0. 0. 0. 0.
O. 0. 0. 0. 0. 0. 0.

%F15. s4~498l 14. -0. 4981 1 4. -4981 14.
44 79. 60777. 36639. 71 1 08. 84 393. 1 55501. 13285.

400004. 34501688. 74567. 34504087. 40856. 34544943. -34463231.
rood—.swm~rvo~irrs~7s7s.

59009. 640186. 16567. &43113. 43161. 686274. -599953.
0. 0. 0. O. 0. 0. 0.

0. 0. 0. O.
0. 0. 0. 0. 0. 0. . 0.

84. 3621. 14. 3622. -2. 3624. -3620.

428 MZ 0. 0. 0. 0. 0.
0.
0.

~ p ~



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM „. +~e'7/07/15.
TABl E ¹ BSei LS 2 MODE 1 SCALE FACTOR = . 0549 BY H"+ ..PAGE 8 I OF

C

79508/MJM/AEPi DCC> NEW BOTH TROLLEYS MIDi NO LD / SSE

REACTION SUMMARY
LOAD STEP

NODE LABEL
1 2 3 SRSS STATIC SUM DIFFER

01

77

7»

22i

91
1

i291

21
I

.22

101 FY
101 FZ
101 MX
102 FZ
102 MX
123 FY
123 FZ
123 MX
123 MY
124 FX
124 FY
124 FZ
124 MX
124 MY
'124 MZ
'201 FY
201 FZ
201 MX
202 FZ
202 MX
-428 FX
428 FY
428 FZ
428 MX
428 MY
428 MZ

0.
0.
0.

738 12.
0.
0.
0.
0.
0.

0.
0
0.

2014.
0.
0.
0.
0.
0.

0.
0.
0.

8646.
0.
0.
0.
0.
0.

0.
0.
0.

74344.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0;
0.

0.
0.
0.

74344.
0.
0.
0.
0.
0.

0.
0.
0.

-74344.
Oi
0.
0»
0,
0.

2389. 27626.
4479. 3526.

400004. 1913141.

546. 27735. 0. 27735. -27735.
36639. 37080. 84393. 121473. 47313,
74567. 1955922. 40856. 1996778. -1915066.

41 29.
59009.

0.

364 l.
220864.

0.

31809. 32282. 76705. 108987. 44423.
16567. 229209. 43161. 272370. -186048.

0. 0. 0. 0. 0.
0. 0. 0. 0. . 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.

84. 3451. 14. 3452. -2. 3454. -3450.
O.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

1990. 26863. 254. 26937. 0. 26937. -26937.
5484.. 3639. 34703. 35321. 82285. 1 17606. 46964

162009. 1808289. 74050. 1817031. 40752. 1857783. -1776279
51 33. 3544. 30940. 31 562. 74724. 106286. 43162.

325549. 118145. 21239. 346973. 67977. 41'4950. -278996.
0. 0. '. 0. 0. 0. 0.

22i

l291
1

,'29

(JOI

7 Il ( (g ly Iil).-
.Jal
~»2

kal

J I~

70



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAI'I
TABLE 8 QBg

79508/MJM/AEPi DCC4 NEW BOTH TROLLEYS LHEF NO LD

7 MOB 87/07/16.
BY~+ 4I Q J'AGE 0-7Z. OF I2J

/ ODE

REACTION SVNHARY
LOAD STEP 1 2 3 SRSS STATIC "

SVN DIFFER
NODE LAIIEL

101 FY 50'IB. 83485. 458. 83'637: =0. 83637. -83637.
i 101 FZ 2442. 10336. 5217. 11833. 50934. 62766. 39101.

101 IIX 267275. 4525551. 36627. 4533584. 35843. 4569428. -4497741.
102 F~876. 1'0'467. 4383. 11502. 4528'i. 56791. 33787.
102 NX 95364. 1453874. '4060. 1457066. 62702. 1519768. -'1394364.
123 FY 0. 0. 0. 0. 0. 0. 0.

0.
" '

0.
'

0.
'23

NX 0. 0. 0. 0. 0. 0. 0.
123 NY 0. 0. 0. 0. 0. 0. '.
24 FX 3420~6837. 9384. 39221. "=0.'9221. -3'1221.

124 FV 0. ~ 0. 0., 0. 0.
124 FZ . 0. 0. 0. 0. 0. 0. 0.

18 Z4 N b. '0. 0. 0.
~3;124 MY 0. 0. 0. 0. 0. 0. 0.ri.-'24 NZ 0. 0. 0. 0. 0. 0. 0.

'207 FY f2022~0252~8K 206873. -0. 206873. -206373.
201 FZ 6268. Z21 52. 9826. 25031. 1 1 5797. 140328. 90766.
201 NX 91 1 1 77. 1 5565642. 72090. 1 5592455. 434 59. 1 563591 3. -1 5548996.20~~l74~2300. 801'4. 24227. 106088.

' 1303'15. 8'1862.
202 MIX 34623. 40 727. 16501. 404549. 39220. 443768. -3653 9.

Gv; 428 FX 0. 0. '. 0. 0. 0. . 0.
0. 0. 0. 0.

xo. 428 FZ 0. 0. 0. 0. 0. 0. 0.
3c' '428 NX 1 24. 4145. 6. 4147. -2. 4149. -4145.

0. 0. 0. 0.
6428 NZ, 0. 0. 0. 0. 0. 0. 0.

i38;

scGI
i

~

IB,l
e23,

(tg in- lh)

F40

148<
~ I
IBQ,
I

I53i

I
1



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN, 9~ 87/07/lb.
TABLE ¹ 990 LS 2 NODE 2 SCALE FACTOR = . 1242 BY +"+ AGE 8-73 OF lz-I

79508/MJN/AEP, DCC, NEW BOTH TROLLEYS LHE> NO LD / OBE

5018.
2442.

267275.
1876.

95364.
0.
0.
0.
0.

REACTION SUMMARY
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 NX
108 FZ
102 NX
123 FY
123 FZ
123 NX
123 NY

14887.
1310.

617917.
1370.

210644.
0.
0.
0.
0.

458.
5217.

36627.
4383.

14060.
0.
0.
0.
0.

15717.
5907.

674237.
4961.

231652.
0.
0.
0.
0.

0. 1 5717. -1 5717.
50934. 56841. 45027.
35843~0080 -638396
45289. '0250. 40328.
62702. 294354. -168950.

0. 0. 0
0.
0.
0 ~

0.
0.
0

0.
0.
0.

2 . 3 SRSS STATIC SUM DIFFER

124 FX
124 FY
124 FZ
124 NX
124 NY

.124 NZ

34206.
0.
0.
0.
0.
0.

2538.
0.
0.
0.
0.
0.

9564.
0.
0.
0.
0.
O.

35608.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.

35608.
0.
0.
O.
0.
0

-35608.
0.,
0
0
0.
0~

201 FY
201 Fz
201 NX
202 FZ
202 NX
428 FX
428 FY
428 FZ.
428 NX

5043.
34623.

0.
0.
0.

124.

3259.
290275.

0.
0.
0.

3932.

12022. 26976.
6268. 3545.

911177. 1995414.

786.
9826.

72090.
8014.

16501.
0.
0.
0.
6.

10014.
292796.

0.

106088.
39220.

0.

116102. 96074.:
332016. -253576.,

0 0
0.
0.

3934.

0.
0.

-2

0.
0.

3936.

0.
0.

-3932

29544. 0. 29544. -29544.
12182. 115797. 127979. 103615.

2194783. 43459. 2238242. -2151324.

42S NY
428 MZ

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

( lg )n - Io)





z~ Ja.Z
79508/llJN/AEP DCC, NEW BOTH TROLLEYS LHE NO LD / SSE

RE*0710M''SURHARY
LOAD STEP 1

NODE LABEL
10'1 FY 95.2. 157894. 843. 1'58183:
101 FZ 5473. 19568. 12144. 23671.
101 NX 508982. 8567433: 75830. 8582873.
102 F2 4288. 1981'4. 1'0195. 22692.
102 NX 185169. 2754744. 25779. 2761080.
123 FY 0. 0. 0. 0.
T23 FZ
123 NX 0. 0. 0. 0.5', 123 NY 0. 0. 0. 0.

71 124 FY 0. 0. 0. 0.
5 124 FZ 0. 0. 0. 0.

724 7I

3 SRSS STATIC SUN DIFFER

"-0. 158183. =1 58183.
50934. 74605. 27262.
35843. 8618717. -0547030.
45289. 67981. 22597.
62702. 2823783. -2698378.

0. 0. 0.
0 ' 0
0. 0. 0.
0. 0. 0.

=0. 77781. '-"77781.
0. 0. 0.
0. 0. 0.

0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.278~90985. 1400. 39T631.: =0. 391631.=391631.

13322. 41912. 22795..49534. 115797. 165331. 66 62.
17281 39. 29468462. 138389. 29519417. 43459. 9562876. 29475959.

D71D. 42203. 1'BS73. 47337. 106088. 153425. 58752.
71,661. 761368. 29350. 765296. 39220. 804515. -726076.0.. 0. 0. 0. 0. 0. 0.

81

0

1
\

124 NY
'124 NZ

201 FZ
201 NX
20
202 YiX
428 FX

8
'4

fl 428 FZ
428 NX4m
428 NZ

"6. 0. 0. 0.
0. 0. '0. 0.

7783. -2. 7785. -7782.
0.

'0.
0.

11.

"0.
0.

7780.
0.

234.
0.
0.

0.
0.

0.
0.

0

0.0. 0. 0.

SRSS-4. 3 WHITING CORPORATION *NSYS SRSS PROGRAM 7'7$ OS 87/07/16.
TABLE ll BY >~~ PAGE e 7/OF I2-1

-1

SC1

SP ~

BC
I

I (tL/ ln-0)

.4C
I



SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAN 7'7SOB 87/07/lb.
TABLE ¹ l3'fZ- LS 2 NODE 2 SCALE FACTOR = . 0770 BYi J t PAGE 8 75 OF JZ-i

79508/NSM/AEP> DCC> NEW BOTH TROLLE/S LHEe NQ LD / SSE

REACTION SUMMARY
LOAD STEP

NODE LABEL
101 FY
101 FZ
loi NX
102 FZ
102 NX
123 FY
123 FZ
123 NX
123 MY
124 FX
124 FY
124 FZ
124 %X
1'24 MY
124 NZ
201 FY
201 FZ
201 MX
202 FZ
202 NX
428 FX
428 FY
428 FZ
428 MXI'28 NY

I 428 MZ

1 2 3 SRSS STAT IC SUN DIFFER

843.
12144.
75830.

22601.
1578.

817802.

9522
5473

508982

24539. 0. 24539. -24539.
13413. 50934. 64347. 37521.

966230. 35843. 1002073. -930387.
1710. 10195. 11191. 45289. 56480. 34098.

316374. 5779. 367483. 6270 . 430185. 304781.
0. 0. 0. , 0. 0. 0.

4286
185169

0
0.
O.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

71215. -71215.
0. 0.
0. 0.

0.
0.
0.

7121 5.
0.
0.

3597.
0.
0.

67992.
0.
0.

20873.
0.
0.

0.
0.
0.

0
0.,
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.,
0.

22783
13322

17281 39

0. 40802: -40802.
115797. 142693. 88901.
43459. 3047654. -2960736.

33820.
5131.

2458474.

1400. 40802.
22795. 26896.

138889. 3004195.

0.
0.

-7371.

0.
0.

7375.

0.
0.

-2.

0.
0.

7373.

0.
0.

11.

0.
0.

234.

0.
0.

7370.
O.
0.

0.
0.

0.
0.

0.
0.

O.
0.

0.
0.

0.
0.

f0710. 44 2. 18573..21901; 106088. 127989. 84187.
71661. 545598. 29350. 551064. 39220. 590284. -511844.

0. 0. 0. 0. 0. 0. 0.

i'
Ig in -IL)



REACT IOA SUMMARY
LOAD STEP

-I NODE LABEL
1'01 FV

I 101 FZ
101 MX

0 1O~FZ
I 102 MX
2 123 FY

SUM DIFFER3 SRSS STATIC

10835. 30776~I 523. 307960. -0. 307960. -307960.
9272. 31631. 9931. 34426. 114128. 148554. 79703.

704834. 19917819. 126307. 19930687. 37463. 19968149~ 19893224.
10128. 33044.. 7966. 35467. 103123. 138590. 67656.
68764. 978385. 17770. 980959. 71 018. 1 051977. -909941.

0. 0. 0. ~ 0. 0. 0. 0.

SRSS-4. 3 WHITINQ CORPORATION ANSYS SRSS PROQRAM T9+05 87/07/14.
TABLE t4 8$$ BY~PI PAGE 8 70 OF l2 l,
79508/MJM/AEPI DCCI NEW MAIN TROLLEY RHE> NO LD / OBE '4r

31 j'
123 MX
123 IIY

124 FY
124 FZ

0. 0.
0. 0.

3~1. 5558.
0. 0.
0. 0.

0.
0. " '.
0. 0.

1 5878. 38433.
0. 0.
0. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0. 38433.. -38433.
0. 0. 0.
0. 0. 0.

Ei
al

124 MY
'124 MZ
.20~FY
201 FZ
201. MX

202 MX
428 FX

0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

4 5 . 136423. 672. 1 3651 1 ~ -0
4350. 15165. 5418. 16681. 52597.

256449. 7001079. 28818. 7005834. 35509.T8~027. 4784. 17242. 48360.
66272. 1290792. 21848. 1292677. 38335.

0. 0. 0. 0. 0.

0.
0.
0.

0.
0.
0.

13651 1. -136511.
69278. 3591 5.

7041343. -6970325.
65502. 31017.

1331013. -1254342.
0. 0.

21

:oi
~

I
OI

42~
428 FZ
428 MX

0. 0. 0. 0.
0. 0. 0. 0: 0. 0. 0.

83. 2749. 11. 2751. -2. 2752. -2749.

32

428
428 MZ 0. 0. 0.

0

0.
0.
0.

0. 0.
0. 0.

35

37

38

32

40

42
( tb in- Ih)

44

I43

~ 5

148

148.'
I

130
I
15 I „

262,

'83'

l54I

2'



REACTION SUMNARY
LOAD STEP

NODE LABEL
101 FY
101 FZ
101 NX
102 FZ
102 NX
123 FY
123 FZ
123 NX
123 NY
124 FX
124 FY
124 FZ
124 MX

.'124 NY
.124 NZ
201 FY
"201 FZ
'201 MX
202 FZ
202 NX
428 FX
428 FY

~428 FZ
428 NX
428 NY
428 MZ

3 SRSS STATIC SUN DIFFER

1 0830. 26472. 1 523. 28642. 0. 28642.
9272. 2745. 9931. 13861. 114128. 127989.

704834.„ .1739898, 126307, . 1881481.„ ... 37463. 1918944.
10128. 2957. 7966. 13220. 103123. 116343.
68764. 354323. 17770. 361370. 71018. 432388.

0. 0. 0. 0. 0. . 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. , 0. 0.

313 5 1. 2262. 15878. 3521 5. 0. 3521 5.
0. " 0. 0. 0. 0. 0.
0. 0. 0., 0. 0........,. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.0... 0.... 0...., ... 0..... 0.'... 0.

4853. 14299. 672. 15115. 0. 15115.
4350. 1266. 5418. 7063. 52597. 59660.

256449. 872989,28818. „ 910329.„ 35509... 945838.
4188. 1336. 4784. 6497. 48260. 54757.

66272. 377599. 21848. 383991. 38335. 422326.
0. 0. 0...0.. ~ * ~

0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

83. 2~T5. 1 1; 2226. -2. 2228.
0. 0. 0. 0. 0. O.
0. 0. 0. 0. 0. 0.

-28642.
100267.

-1844018.
89903

-290352-
0.
0.
0..
0.

-35215.
0.
0.
0.
0.
0,

-151 15.
45534.

..-874820.
41763.

-345656.
0.
0,
0.

-2224¹
0.
0¹

SRSS-4. 3 NHITIhlG CORPORATION ANSYS SRSS PROGRAN 79~0~ 87/07/14.
TABLE ¹ QT'f LS B MODE, E SCALE FACTOR, = . OSS6 BY ply+ PAGE 8-77 OF lT.t

79508/NJN/AEP DCC hlEW MAIN TROLLEY RHE hiO LD / OBE





SRSS-4. 3 WHITING CORPORATION ANSYS SRSS PROGRAM
TABLE ¹ 88~

/9$OQ 87/07/ I 4.
BY, NJN PAGE Q 7g OF I Z.l49l222"-

79508/MJM/AEP/ DCC, NEW MAIN TROLLEY RHE6 NO LD / SSE

C,

I
8J

4 1

428 FZ
428 MX

I ~ ~8
428 MZ

0. '. 0.
51 59. -51 56.

0.
5158.

0.
1 55.

0.
5155.

0.
21.

0.
0.

0.
0. 0.0. 0.0.0.

REACTION SUMM'AR
LOAD STEP 2 3 SRSS STAT IC SUM DIFFER

NODE LABELlorFY 2032'i . 577104 . 320K 577470. '0. 57/470. -577470.
101 FZ 20375. 59318. 23473. 66969. 114 128. 181097. 47160.
101 MX 1324640. 37349068. 279761. 37373598. 37463. 3741 1061. -37336135.
102 FZ 20528. 6T976. 8507. 67859. 103123. 170982. 35263.

Il 102 MX 128371. 1830133. 40152. 1835069. 71018. 1906007. -1764051.
123 FY 0. 0. 0. 0. 0. 0. 0.

123 MX 0. 0. 0. 0. 0. 0. 0.
123 MY 0. 0. 0. 0. 0. 0. 0.
12 972~9T2~5/7~5197. D. 75197. -/5197.
124 FY 0. 0. 0. 0. 0. 0: 0.
124 FZ 0. 0. 0. 0. 0. 0. 0.

M ~ 0.
124 MY 0. 0. 0. 0. 0. 0. 0.
124 MZ 0. 0. O. 0. 0. 0. 0.

558T2. 13/B. 255978. -0. 2559/8. -25'5978.
201 FZ 10074. 28438. 12861. 32797. 52597. 85393. 19800.
201 MX 480582. 13126818. 56622. 13135735. 35509. 13171244. -131002 5.
208 ~0053. TT383. 334iKI. 48260. 8'I'/21. 14799.
202 MX 124276. 2418594. 50290. 2422307. 38335. 2460643. -2383972.'28 FX 0. 0. 0. 0. 0. 0. 0.

0. 0. 0.
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SRSS-4. 3'WHITINQ CORPORATION ANSYS SRSS PROQRAM j~~+~ 87/07/14.
TABLE 4 6'lt LS 2 MODE 2 SCALE.FACTOR ~ . 0537 BUM l PAQE 8"79 OF J2 I

79508/MJM/AEP> DCCi NEl4 MAIN TROLLEY RHE> NO LD / SSE

REACT ION SUMMARY
LOAD STEP 1

NODE LABEL
101 FY 20321.
101 FZ 20375.

~ 101 MX 1324640.
102 FZ 20528.
102 MX 128371.
123 FY 0.
123 FZ 0.
123 MX 0.
123 MY 0.
124 FX . 5972L
124 FY 0.
124 FZ 0.
124 MX
124 MY 0.
124 MZ 0.
201 FY 9106.
201 FZ . 10074.
201 MX 480582.
202 FZ 9394.
202 MX '24276.
428 F'X 0.
428 FY 0.
428 FZ 0.
428 MX 1 55.
428 MY 0.
428 MZ 0.

33925.
3607..

2275217.
4133.

640784.
0.
O.
0.
0.

3754.
0.
0.
0.
0.
0.

20115.
1575.

1324406.
164'9.

665857.
0.
0.
0.

4139.
0;
0.

3206.
23473.

279761.
18507.
401 52.

0.
0.
0.
0.

35175.
0.
0.
0.
0.
0.

1 378.
12861.
56622.
1 1323.
50290.

0.
0.
0.

21.
0.
0.

0.
0.
0.

0.
0.,
0.

0.
0.
0.

0.
0.
0.

69411.
0.
0.

0.
0.
0.

69411. -69411.
0. 0.
0. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

22123.
~ 16413.

1410035.

0. 22123. -22123.
52597. 69010. 36184.
35509. 1445544. -1374526.

14805. 48260. 63065. 33455.
679217. 38335. 717552. -640882.

0. 0. 0.
0.'.

0.
4142.

0.
0.

-2.

0.
0.

a144.

0.
0.

-4140.
0.
0.

0.
0.

0. 0.
0. 0.

SRSS STATIC SUM DIFFER

39675. 0. 39675. -39675.
31291. 1 14 128. 145419. 82837.

2647545. 37463. 2685008. -2610082.
27946. 103123. 131069. 75177.

654746. 71018. 725764. -583728.
0. 0. 0. 0.



EFS-1. 3 FOR SRSS-4. 3 HHI7INO REGN 79508 DATE
By 14Jl4 FACE 8-~ OF ~lL

Fin E
I ABCE

OBK MONORAIL TO SUPPORT CONNECTN FXD
BUM OF'ELEHENT FORCEE "IN ELEHENT CO=ORUIlilATE EYET'EN~lb 6 10-15>

ELEM NODE FX FY FZ MX MY
NID 60 U 123 J 457 402. 57. 93~456. 8060.
MID 60 D 123 J 457 409. 71. 818. 1869. 2679.

. 1/4 60 U 123 J 457 397. 22. 1959. 5518. - 6389.'I/4 60 D 123' 457 423. 28. 253i3. 68M. 8037.
LHE 60 U 123 J 45T 392. 42. 2026. 5856. 6602.
LHE 60 D 123 J 457 396. 49. 2790. 8002. 9095.RHE'0 "U 123 J 457 406. El. 1770. 521~
RHE 60 D 123 J 457 411. 62. 2227. 6478. 7269.
MID NO 123 J 457 376. 40. 642. 1691. 2101.
I/4 'NO " '123 J 457 J92. f9~632. 4EEO. 531'7.
LHE NO 123 J 457 406. 40. 1507. 4444. 4908.
RHE NO 123 J 457 388. 55. 1456. 4286. . 4750.
5 II NO '23 J 457 390. 50. 50'7. 1812. IE58.
B L NO 123 J 457 380. 30. 1415. 4142. 4607.
h M NO 123. J 457 '99. 27. 796. 2385. 2589.
A 0 NO

" 123 J 457 399. 59. 4057. 11756. f3243.

MZ
213.
262.

91.
112.
172.
199.

253.
151.

76.
!61.
223
f87.
127.
115.
237.

MAXIMUM VALUES 423. 71. 4057. 1 1756. 13243. 262.

'4





EFS-1. 3 FOR SRSS-4. 3 NHXT1NQ REGN 9+08 DATE
EY M J< PAOE 5.2/ OF I'U

SSE
SUM

MID
MID
1/4
1/4
LHE
LHE
RHE
RHE
MID*'/4
LHE
RHE"B M
B L
A M
A 6

MZ
265.
360.
163.
206.
304.
339.f 412.
432.
1 96.
146.
314.
388.
245.
217.
190.
377.

ELEN NODE FX FY FZ MX MY
60 'U'23' 45T 459; If. f589. 4'430. 5f86.
60 D 123 J 457 472. 97. 1304. 3275. 4264.
60 U 123 0 457 474. 41. 3020. 8673. 9846.
"60 "D "123 "3 45~08. 51. 3794. f0'675. 12376.
60 U 123 J 457 470. 73. 2754. '082. 8971.
60 D 123 J 457 470. 83. 4013. 11580. 13080.
60 U 123 S-457 '8f. 102. 2527. /566. 824 .
60 D 123 J 457 493. 106. 3283. 9640. 10708.
NO 123 J 457 423. 52. 1086. 3082. 3547.

NO 123 J 457 488. 78. 2807. 8272. 9146.
NO 123 J 457 455. 96. 2196. 6537. 7162.
NO 123 U "457 448. 65. f080. 3745. J528.
NO 123 J 457 441. 51. 2001. 5972. 6515.
NO 123 J 457 471. 44. 1 296. 3854. 4215.
NO 123 0 457 '66. 94. /589. 21976. 24766.

MONORAIL TO SUPPORT CONNECTN
FXD'F

ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM (fb> in Ib)

MAXIMUMVALUES 508. 106, 7589. 21976. 24766. 432.
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EFS-1. 3 FOR SRSS-4. 3 HHITINO REQN 79+08 DATE
DY MJM FADE 8 BZ OF IQQ

9;z Z7
ABLE

OBE MONORAIL TO SUFFORT CDNNECTN FLT
SUM OF ELEMENT FORCES IN ELEMENT CO=ORDINATE SYSTEM Tlb. in-I!i

ELEM NODE FX FY FZ MX MZ
MID 60" IP 120 J 451 206. T32. 95~585 . JIOB . 507
MID 60 U 121 J 453 384. 49. 1667. 18029. 5441. 195.
MID bO U 122 J 455 3T7. ~ 47. 1176. 12611. 3834. 179.
MID 60 V 124 J 459 J3~4. I'109. 1T99~IS. 214.
MID 60 U 125 J 461 776. 391. 1696. 20905. 5551. 5406.
MID 60 V 126 J 464 121'9. 1893. 1413. 19677., 4510. 36749.
NID '60 D '120 J '451=223. 162. IITS. TT762. 3S1'2. ibEI.
MID
MID

60 D 121 J 453 388. 53. 2055. 22226. 6709. Z09.
60 D 122 J 455 391. 49. 1426. 15284. 4651. 180.

MID 60 D 124 J 459 309. 4!1.=137~4870. 448~19.
MID
MID
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
1/4
LHE
LHE
LHE

60 D 125 J 461 780. 394. 1936. 23099. 6335. 5416.
60 D 126 J 464 1226. 1897. 1471. 20259. 4702. 36784.
60 V 120 J 451 " 160~1. 563. 4999. SBSi5. 275.
60 V 121 J 453 384. 68. 841. 9056. 2743. 260.
60 V 122 J 455 364. '6. 914. 9887. 2986. 146.
60 U 124 J '459 329. 53. 648. /201. 2100. 1'71
60 U 125 J 461 686. 13'9. 1354. 14267. 4451. 1825.
60 U 126 J 464 1222. 715. 1358. 14325. 4349. 12518.
60 D 120 V 451 164. 77. 590. 5416. 1903. 297.
60 D 121 J 453 '98. 91. 1078. 11546. 3515. 349.
60 D 122 J 455 382. 45. 1229. 13279. 4012. 182.
60 D 124 'J 459 '69. 63. /9'7. 8879. 25S2. 189.
60 D 125 J 461 692. 153. 1788. 18596. 5872. 2082.
60 D 126 J 464 1265. 864. 1807. 19043. 5812. 14594.
60 U '120 ' 451 156. 81. 504. 4282. 1622. 236.
60 V 121 J 453 388. 75. 715. 7684. 2333. 290.
60 U 122 J 455 374. 48. 866. 9393. 2827.'94.

LHE 60 0 124 J "459 384. 73. 455. 50S6. 1470. 383.
LHE 60 V 125 J 461 813. 858. 2335. 33185. 7603. 11982.
LHE 60 V 126 J 464 1254. 4156. 2621. OS941. 8419. 81499."'HE 60 D 120 J 451 15'7. 63: 565. 4453. 1815.. 241.
LHE
LHE
LHE
LHE
LHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
MID

60 D 121 J 453 404. 103. 831. 8831. 2709. 393.
60 D 122 J 455 400. 59. 1167. 12648. 3808. 238.
'60 D 124 'J 459 " '12. =76; 470. 5262. 1518.

" 385:
60 D 125 J 461 812. , 865. 2633. 36089. 8580. 12042.
60 0 126 J 464 1257. 4164. 2759. 39413. 8874. 81810.
60 U 120 J 451 '31: 129. 1007. 9201: 3275. 491*.'0

U 121 J 453 369. 72. 1136. 12566. 3703. 267.
60 V 122 J 455 365. 58. 610. 6691. 1986. 233.
60 V 124 U'59 " 366: 79." 692: 7761. 2243. 361.
60 U 125 J 461 775. 514. 1535. 20594. 5015. 6741.
60 U 126 J 464 1234. 2282. 1517. 21106. 4835. 44757.
60 D 120 J 451 " 267. - 165. 1309." " 11906. 4260. 628.
60 D 121 J 453 387. 76. 1392. 15410. 4541. 275.
60 0 122 J 455 373. . 57. 623. 6845. 2029. 227.
60 D 124 J 459 387. " 84. '87 .

" 9744.'2837 387. "
60 D 125 J 461 786. 537. 1617. 21400. 5284. 6888.
60 D 126 J 464 1Z38. 2306. 1566. 21150. 4993. 45272.
NO 120 J 451 179. " 93. '' 671. '728.' 2176. 356.

Continued



EFS-1. 3 FOR SRSS-4. 3

TABLE 87g

MHITINQ REQN 7~5~8 DATE
BV lAJlA BA02 553 OV lLl

<Id g7
Con t inued

OBE MONORAIL TO SUPPORT CONNECTN FLT
SUM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM (lb 6 in-jb )

ELEM NODE FX
MID NO 121 J 453 364

FY FZ
33. 1177.

MX
12731.
8774.

MY
3844.
2669.
2551.

367.
870.
632.
79.,

195.
1724.

89.
1.

2039.
730.

5576.
6341.
2435.
2963.
1884.
1786.
4680.
4602.
1888.
3800.
2954.
2698.
4723.
4063.
1087.

MID NO 122 S 455 343. 29. 818.
MID NO 124 S 459 290.
MID NO 125 J 461 757.

38. 783.
385. 1334.

8484
17442. 4
18175. 3
4407. 1500.. 20
2Ti. 2

5898.

1880. 1217.MID NO 126 J 464 1190.
1/4 NO 120 S 451 157. 63. 507.

53. 63~
32. 672. 7

1/4 NO'21 J 453 378.
1/4 NO 122 J 455 356.
1/4 NO 124 S 459 310.

"1'/4 NO'25 J 461 690.
1/4 NO 126 S 464 1194.

aa. s32.
128. 998.
626. 1006.

10701. 32
10768. 320

2481. 10048f6~46LHE NO 120 J 451 144. 37. 314.
64. 451.LHE NO 121 S 453 382.
46. 625.
66. 226.

122 S 455 367.
124 J 459'66. 6797.

2553.
24932.
29852.

6911.
9999.
6330.
6230.

195TI.
20704.

6129.
5'23.
T15.

8972.
Bah9.
8619.
2766.

"'
LME NO 125 J 461 794. 6li6. f711.
LHE NO 126 J 464 1222. 3236. 1981.

120 S 451 200. 9T: 750.
RHE NO 121 ~453 372. 6a. 9O9.

122 J 455 346. 52. 578.
.73. 552.

457. f432.
RHE NO 124 J 459 347.
BNB'O 125 J 461 /72.
RHE NO
BM NO

2261. 1445.
88. 582.

126 J 464 1217.
120 S 451 172.

63. 828.
390. f443. f

1886. 1276. 1

B M NO 124 J 4'59 280.
2 ll'O 125M 4i71 153.
B M NO 126 J 464 1173.
B L NO 120 J 451 144. 40. 340.' L NO 121 J 453 37~2 442.. 4735~

6241.
3939'.

29878.
36762.

2935.
71 55.
701 B.
4753.

28567.
35013.
10016.
7541.

442.
E L NO 122 J 455 349. 33. 575.
B L NO 124 J 459 362. 65. 350.
B L NQ 125 J 461 831: 822. 2022.

1879.
1135.
6582.
766 1.

862.
2179.
2!19.
1409.
6287.
7206.

126 J 464 1233.
12o s asi 148.

4001. 2389.
43. 269.

BL NO
AM NO
A M NO 121 S "453 390; 50. 668.
A M NO 122 J 455 360. 31. 649.

71. 434.124 J 459 362.
A M NQ 125 "J 46! 890: 784. 1931.

126 J 464 1340. 3823. 2250.
120 J 451 219. 143. 1202.
121 J 453 "" 441. "'

119. '668.'M

NO
AG NO
AG NO
AG NO
AG NO

3892.
2189.
3926.122 J 455 443.

124 J 459 435.
66. 1202.
81. 626.

13024.
6781.

30249.
2047.
7283.
7723.

125 J 461
" "837. 700. 2234.

AG NO 126 J 464 1278. 3331. 2403.

B M NO 121~453 357. 70. %f64. T2
B M NO 122 J 455 357. 68. 905.

128.
109.
193.

5385.
36687.

242.
205.
127.
150.

1676.
11425.

147.
249.
186.
324.

9329.
635! 0.

369.
235.
209.

~ 331.
6642.

44400.
340.
273.
263.
270.

5402.
36772.

156.
99.

132.
359.

1 1525.
78483.

169.
19T.
124.
365.

1 1008.
74988.

sao.
449.
267.
355.

9656.'5548.

MAXIMUM VALUES "1340. "4164. ''
2759. "'39413. 8874. 81810.

r ~ ~



EFS-!. 3 FOR GRSS-4. 3

TABCE

SSE MONORAIL TO SUPPORT CONNECTN FLT

HHITINB REBN 79>OZZ DATE
BY i4J M PRBK 8 59 OF lZ.t

8//os?

SUM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM (lb. in-fb)
ELEM NODE FX FY FZ llX llY

MZD 60 U 120 J 451 229. f60. 1154. ZI567. 3753.
6575.MID

MZD 60 U 122 J 455 435. 68. 1469. 15774. 4793.
MZD 60 U 124 J 459 428. 71. 1348. 14579. 4395.2435.'2 1 36.

2349. 34206.
MID
MID

MID 2777. 30033.
MID 60 D 122 J 455 463. 67. f941. 20804.
MZD 60 D 124 J 459 J93. /3. Z871. 20216.

9289.
7812.
2943.

MID
MID
1/4

60 V 121 J 453 428. 95. 3596.
60 V 122 J 455 '38. 6f. 3830.

1/4
1715. 18538.
1809. f9305.

3101.
4898.

60 D 122 J 455 460. 77.
i/4

2465. 25888,
8293.
2614.

1120. 12157.
1 144. 12427.

LHK 60 U'24 J 45'9 502. P27. 813. 9055. 2634
LHE 60 V 125 J 4hi 1010. 1597. 3872. 57231. 12580.

1283. 13750.
1643. 17819'.

LHK '0 D 124 "J 459 539. Z32. 832. 9277. 26 5.
LHE 60 D 125 J 461 1005. 1606. 4283. 61098. 13925.
LHE 60 D 126 J 464 1390. 7780. 4839. 72061. 15601.
RHE

"
60 'U "120 J'51 259. 165. 1253. 1'1590. 4078.

152850.
631.
436.
39e.

RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
RHE
MID

60 U 121 J 453 406. 116. 1559. 17220. 5082.
60 V 122 J 455 430. 99. 1033. f1309. 3364.
60 U 124 J 459 464. 134. 940. 10615. 3048. 604.

12398.8367.60 U 125 J 461 901. 924 2569. 35430.
830378617.60 U 126 J 464 1353. 4227 2687. 38710.

60 D 120 J "451 325. 227. 1777. 16241. 5786. 863.
446.
385.
651.

12658.

60 D 121 J 453 435. 122. f976. 21828. 6443.
60 D 122 S 455 443. 96. 1056. 115?7. 3439.
60 D 1 24 J 459 501. 142. 1236. 13871. 4014.

8844
60 D 126 J 464 1358. 4270. 2775. 38793. 8899. 83952.

120 J 451 - '-195. — 114."-'27. - s252. 2es2. 43s.

Continued

MZ
615.

60 V 121 J 453 423. 71. 278.
261.
359.

60 v 125 J 461 898. 725. 7944. 10108.
60 U 126 J 464 1309. 3521. 7533. 68787.

MZD '60'D "12D J 451 262. 218. 1582. 15862. 514'9. 837.
60 D 121 J 453 434. 74. 9064. 290.

6331. 249.
hi02. 367.

60 D 125 J 461 911. 729. 2845. 35696. 10123.
60 D 126 J 464 1329. 3526. 2433. 35053. 68842.
60 U 120 J 451 188. 114. 9f i. 7896.

1/4 1102. 11967. 362.
1/4 1173. 12682. '40.

60 U 124 J 459 400. 80. 948. 10482. 3077. 278.
1/4 60 V 125 J 461 767. 240. 5629. 3119.
1/4 60 V 126 J 464 1326. 1151. 5812. 21160.
1/4 "'60 D 120 S 451 193. 122. 959.
1/4 60 D 121 J 453 446. 133. '502. 16150. 513.
1/4 . 1712. 18509. 5592. 306.

60 D 124 J 459 460. 96. 1179. 13097. 3826. 309.
60 D 125 J 461 763. 259. 8085. 3483.

1/4 60 D 126 J 464 1388. 1374. 2571. 27247. 24155.
LHE 60 'U 120 J 45'1 184. f06. 809. /291. 412.
LHE 60 U 121 J 453 424. f04- 3654. 403.
LHE 60 U 122 J 455 438. 82. 3735. 327.

693.
22391.

LHK 60 U 126 J 464 1392. 7770. 4659. 71456. 15004. 152460.
LHE 60 D 120 J 45~85. TOB: 892. /527. 2878. 421.
LHE 60 D f21 J 453 446. 148. 4181. 570.
LHE 60 D 122 J 455 472. 96. 5363. 387.

696.
22465.



EFS-1. 3 FOR SRSS-4. 3 NHITINC REBN 7900B DAIE
BY iAJ ~ PACE 5 88 OF 12.l

1,a./7
on nueI,

I

SS E MONORAIL TO SUPPORT CONNECTN FLT
SUM OF ELEMENT FORCES IN ECEMENT CO-ORDINATE SYSTEM (I6. ~~-TB >

ELEM NODE FX FY FZ MX MY M2RID~ 12f~453 39~5~423. f56ID. 4710. T75.
MID
MID

L22 J 455 390. '9'. 1021. 10950. 3330. 147.
124 J 459 360. 64. '67. 10469. 3150. 333.'NID NO 125~Bi 873. /XC. 20M. 28449. 6639. 10086.

MID NO 126 J 464 1251. 3SOB. 2121. 32619. 6792. 68724.1/4 120 J 451 184. 105. 852. 7284. 2749. 405."f/4 NO f21~453 420~0. 881. 9647. 287~07.
1/4 NO 122 J 455 426. 57. 893. 9666. 2918. 226.1/4 NO 124 J 459 378. 70. 830. 9'157. 2696. 255.1/4 NO 125' 461 781. 230. f30i5. I4550. 4292. 2982.
1/4 NO 126 J 464 1283. 1066. 1417. 15377. 4S36. 20147.
LHE NO 120 J 451 164.. 71. 567. 4611. 1819. 281.

121 J'453 '426. 11'9. /94. 8509. 2584. 462.
122 J 455 447. 91. Lioo. LL958. 3587. 362.

NO 124 J 459 493. 121. 452. 5054. 1467. 595.
LNE NO 12S J 461 956. 124S. 3069. 45321. 9976. f7489.
LHE NO 126 J 464 1297. 6058. 3652. 55365. 11743. 119060.
RHE NO 120 J 451 225. 129. 974. 9112. 3165. 494." " RNE "NO 121 J 453 410. I05. f324. f45f4. 4316. 397.

122 J 455 401. 90. 1001. 10949. 3263. 362.
RHE
RHE
RHE
B M

NO 124 J 4S9 440. 125. 800. 9058. 2591. 566.
NO 125 J 46L'96. 903. 24S5. 34235. 7996.

126 J 464 1325. 4203.. 2608. 38302. 8363. 8261 l.
120 J 451 188. 117. 749. 7854. 2430. 459.

8 8 IAI 121 J 453 458~20. 1456. 15673. 4754. 472.
122 J 455 433. 122. 1149. 12341. 3753. 469.
124 J 459 344. 111: 1048. 11382. 3416. 480.

8 8 'IBI 125 J 46I 868. I282165. 29621 '70.1if fOI.T7.
B M
B L

126 J 464 1246. 3518. 2183. 33101. 6994. 68879.
120 J 451 159. 65. 508. 4392. 1630. 255

8 L NO 121 J 453 403~3. 673. 7293. 2195. 284.
B L NO 122 J 455 '00. 55. 771. 8368. 25L9. 219.
B L NO 124 J 4S9 463. 115. 581. 6537. 1892. 647.
B L'"NO
B L
A M

125 J 461'016.. f537; 3514. 53339.'l'412. 21588.
126 J 464 1321. 7490. 4347. 67991. 13990. 147060.
120 J 451 165. 60. 398. 4079. 1279. 237.

A M
A M
A M
A M
A Q
A Q
A Q
A Q
A Q
A Q

NO '121 J 453 441. 66. 835: 8973. 2724. 258.
122 J 455 437. 4S. , 805. 8705. 2628. 180.
124 J 459 479. 122. 566. 6220. 1838. 6SL.
125 J '461 '1 130. I'468: 3338. 50868. 10843. 2062
126 J 464 1538. 7158.. 4115. 64815. 13233. 140530.
120 J 451 282. 233. 2022. 16348. 6553. 877.
121 J 453 533. 215. 846; 9767. 2775. 804;
122 J 455 . 581. 111. 2ioS. 22770. hss3. aaa.
124 J 4S9 625. 137. 950. 10263. 3117. 617.
125 J 461 '1018. L309. 3978. 54633; "

12942. 18105.
126 J 464 iaoa. sass. 4aha. 59s49. Laa1o. 12289o.

MAXIMUM VALUES ' '538. 7780. 4839." 72061. 15601. 1S2BSO.





EFS-1. 3 FOR SRSS-4. 3 WHITINQ REGN ~l~Q DATE
57 616 NI FRBE ~Z4 ~OF

e.7 .

TABLE 0
1A,S'BE

SUPPORT TO CIRDER CONNECTION FXD
SUM OF ELEMENT fORCES IN ELEMENT CO-ORDINATE

I(, ELEM NODE FX FY FZ
!7i NID~6U 109 I 537 5'7. 936. 460.

~!o,'MID 60 D 109 I 537 71. 818. 467.
0! '/4 60 U 109 I 537 22. 1959. 455.

SYSTEM

684.
593.

1449.

(1b6 in-lb )

MY MZ
6026. 11372.
5945. 10253.
6211. 232S9.

10
I

1/4
A ". LHE

I LHE
!13, RHE

RHE
RID

60 D 109 I 537
60 U 109 I 537
60 D 109 I 537
60 U 109 I 537
60 D 109 I 537
NO 109 I 537

14 1/4 NO 109 I 537
LHE NO 109 I 537
RNE NO 109 I 537
5 5 NO 109 I 537

SO B L NO 109 I 537
21! A M NO 109 I 537

A 9 NO 109 I 5371221

I
MAXIMUM UALUES

~ PS~
IQ

~ 7.

125

251

sol
SI I

133,

34
I

ssj
sel

28. 2463. 481. 1816.
42. 2026. 450. 1503.
49. 2790. 455. 2066.
61. 1770. 464. 1305.
62. 2227. 470. 1641.
40. 642. 435. 468.
19. 1632. 450. 1209.
40. 1 507. 464. 1120.
55. 1456. 446. 1073.
50. 507. 449. 369.
30. 141 5. 438. '051 ~

27. 796. 458. 596.
59 4057. 457. 2990

71. 4057. 481. 2990.

6536.
6262.
6336.

29363.
23917.
32990.
20810.
26245.

7808.

6514.
6577.
5723.

5921. 5986.
6098. 16646.
6409. 9386.
6488.

6577.

47884.

47884.

6172. 1931 5.
6518. 17723.
62'95. 17100.

!401

Q !4»
I
142

45

Q 47i
I

l46

0'55

l('Ig

6





EFS-1. 3 FOR SRSS-4. 3

TABLE 8 02

NHITINC REQN k508 DATE 8 7
BY M~ M PACE 8 87 OF

17 I
I

i. 7! c!
'oi
II0.

WII
I ISi

II2

OISC
I
I

0 ISS

(3!=6'LEM

NODE FX FY FZ MX
MID 60 Ll 109~537
MID 60 D 109 I 537

60 u 109 I 537
14 60D 109 I S37
L'HE 60 U 109 I S3T
LHE 60 D 109 I 537
RHE 60 Lf 109 I 53
RHE '0 D 109 I 537
MID NO 109 I 537
1/4 NO 109M 537
LHE NO 109 I 537
RHE NO 109 I 537'B M NO 109
B L NO 109 I 537
A M 'NO 109 I 537
A Q NO 109 559

71. 1589. 517. 1169.
97. 1304. 530. 952.
41. 3020. 533. 2236.
51. 3794. 566. '2799.
73. 27S4. 528. 2045.
83. 4013. 529. 2972.~02. 2327. %3 ~ . I866.

106. 3283. S51. 2423.
S2. 1086. 482. 797.
36. 2695. 522. 1999.
78. 2807. 546. 2084.
96. 2196. 513. 1621.

1488.
968.

~ 51. 2001. 499.
44. 1296. 530.

MAXIMUM VALUES 106. 7589. 566. 5595.

SSE SUPPORT TO CIRDER CONNECTION FXD
SUM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM ( lb 6 in-ib )

6874.
6730.
7394.
7799.
7523.
7545.

MZ
18988.
1604'9.
35748.
45100.
32391.
47381.

7284.
7917.
7398.
6812.
7078.
7588.
7575.

7917.

31782.
33025.
25724.
12730.
23440.
15324.
89548.

89548.

7700. 29595.
7865. 38582.
6423. 12950.

I
IS 3

IS I

0;3 I

1S3

p6
O

ISS„'wI

IS7g

34!
SO!

~OI

Sl
I

1631

163



EFS-1. 3 FOR SRSS-4. 3 8-V-97
WHITINQ REQN 79808 DATE
BY Pl 4 IA PAQE 8-88 OF l2 I

/I/" '4
TAB IOg

E SUPPORT TO OIRDER CONNECTION FLT
SUM OF ELEMENT F'ORCES IN ~LEMENT CO-ORDINATE SYSTEM (lbP in lb )

'O

0

10

12

I

I4!
i

151

141

)7I
I

I 8<
I

201

E,l

231
I

QS"

LE!
7l

EBI ~

28l

.Ot

ELEM NODE

ID 60 U 107 I 533
ID 60 U 108 I 535

MI
MID 60 U 112 I 541
MID 60 U 112 I 544MI~~O
MID 60 D 10T I 533
MID 60 D 108 I 535
MID 60 1 10 539
MID 60 D 111 I 541
MID 60 D 112 I 544
1/4 60~0
1/4 60 U 10T I 533
1/4 60 U 108 I 535
'1/4 60~21
1/4 60 U 111 I 541
2/4 60 U 212 I 544

4 6D
1/4 60 D 10'7 I S33
1/4 60 D 108 I 535f7~
1/4 60 D 111 I 542
1/4 60 D 112 I 544

FX

49.
47.

391.
1893.

53.
49.

394.
1897.

68.
36.

139.
715.

~ l

91..
45.

153.
864.

166T.
1176.
11
2696.
1413.

2055.
1426.
13 6.
1936.
1471.

841.
914.

1354.
2358.

10TB.
1Z29'.

1788.
1807.

FZ

414.
408.

MX MY

1226. 5816.
868. 5537.

MZ
BE

6455.
4656.

6
807.

1250.

418.
421.
340.
810.

1256.

1234. 17947. S71 7.
2 142. 60058. 4382.

7961.
5662.
5341.
6879.
4403.

1512. 5765.
1053. 5633.
101, 4578.
1409. 17968.
1182. 60093.
43 .

414. 620. 5603.
394. 672. 5433.

~id.
3303.
3546.

0.
717.

1253.

428.
413.

E 4878.
12148.
31274.

964.
1083.

5 .
795. 5711.
902. 5634.

2321.
5872.
6267.

1167.
42'92.
4766.

722.
1296.

4~527.
2281. 12569. 7859.
1418. 33806. 7993.

311
I

32(
53',

EI

37

LHE 60 U 107 I 533
LHE 60 U 108 I '535~b
LHE 60 U ill I 541
LHE 60 U 112 I 544

75.
48.

858.
41 56.

715.
866.

.2335.
2621.

419.
404.

844.
1284.

95.= 23
528. 5619.
637. 5546.

1735.. 27378.
~ 2065. 1 13440..

2840.
3325.

02.
5176.
7594.

36 LHE 60 D 107 I, 533.," ., 103. - '31.
LHE 60 D 108 I'35 . " "

5'9.„. 1167.
435.
430.

615. 5653.
85T. 5797.

3393.
4485.

363. 6 48.
1954. 27442.
2163. 1 13820.

8 .
39. 5397.
54. 5601.

174
6357.

10097.
842.

1287.
LHE 60 D 1 i 1 I 541 865. Z633.
LHE 60 D 112 I 544 4164. 2759.

H43

4135.
2280.

EE. 53 . 2811.
1125. 19858. 3956.
2234. 69023. 4617.

.IEI7. 73'70.
5045.
23 iB.
3521.
4324.
5208.
32 52.

1027. 5596.
466. 5660.
656. 576'2.

1186. 20055.
1273. 69477.

508. 2502.

O «RHE 60 U 107 I 533 72. 1136. 400. 8
~ RHE 60 U 108 1 535 58. 610. 395. 4
~ 'H 1 6

RHE 60 U 111 I 541 514. 1535. 806.'HE 60 U 112 I 544 ~82. 151'7. 1265. "
RH~O 5 ID'2~
RHE 60 D 107 I 533 76. 1392. 418.
RHE 60 D 108 I 535 5T. 623. 403.
RHE 60 D ITO T"539~~72. 417.
RHE 60 D 1 11 I 541 537. 1617. 81T.
RHE 60 D 112 I 544 2306. 1566. 1268.
NID "NO 106 I 531 93. 67~10.

Continued



HHITINS REQN 798178 DATE
BY IA>FI FACE ~ OF ll.l

/I/A'.,).//7
Oll illUO

EFS-1. 3 FOR SRSSM. 3

/I ~

OBE SUPPORT TO OIRDER CONNECTION FLT
6 I SUH OF ELENENT FORCES IR EI.EMENT CO ORDTFRTE SYSTEN Tl~n- 5>

C7 51

EL'ODE FX . FY FZ NX
HID NO ID~5 . I177. 39~8Ã5. 5515.

OS( HID NO 108 I 535 29. 818. 373. 604. 5094. 3245.
~ I . ll ID NO 110 I 539 35. 783. 321. 583. 4373. 3035.

A»l HID NO 112 I 544 1880. 1217. 1221. 998. 59893. 2690.
1/4 NO 106 I 53f 63. 507. 188. 396. 2350. 322'7."1/4 NO 'I0~533 53. 63 .. ~579. 2469.
1/4 NO 108 I 535 32. 672. '87. 494. 5370. 2606.
1/4 NO ~ 110 I 539 44. 532. 341. 404. 4728. 1920.
174 'NO TII~55~~9~2~0~2703.
1/4 NO 112 I 544 626. 1006. 1225. 822. 29839. 4824.

IB LHE NO'06 I 531 37. 314. 174. 254. 2300. 2375.
18 'HE 50~0~53~ . fO. f82'5.

0 $0( LME NO 108 I 535 46. , 625. " 398. 461. 5524. 2390.
LHE NO 110 I 539 66. 226. 396. 176. 5667. 908.
LO'2-'HE NO 1 12 I 544 3236. 1981. 1252. 1 584. 91860. 5538.

:24' RME NO 106 I 531 97. 750. 231. 566. 2701. 4192.
I2$

+ j24: RHE NO 108 I 535 52. 578. 376. 430. 5293. 2166.
F27) RHE NO 110 I 539 73. 552. 377.. 421. 5329. 2250.

RHE ND f~5~97. ~3 .. 4~743. 3563.
O I28 RHE NO 112 I 544 2261. 1445. 1247. 1 179. 68670. 4046.

j$3' l1 NO 106 I 531 88. 582. 202. 440. 2564. 2507.B~~
Ol E. B 8 NO 108 I 535

1$ $
' 8 NO 110 I 539

Op$ ;
B N NO 112 I 544

f141 B L NO 106 I 531

S~JI7. 457T.
68. '905. 388. 666. 5704. 3577.
63. 828. 31 1. 61 5. 4220. 3217.
Va. ~4~8~058~895.

1886. 1276. 1204. 1040. 60016. 3182.
40. 340. 174. 274. 2264. 2426.

5
575. 380. 423., 5285. 221 5.
350. 392. 265. 5420. 1324.

IDL 26 IS'6. 3752.
2389. 1263. 1896. 109700. 523i.

269. 179. 213. 2376. 1407.49~97~658.
649. 390. 479. 5555. 2523.
434. 393. 328. 5422. 1710.
3I. ~1~35. 2843~5I f.

$7(
$8(

$ SI

BL NO
BL NO

108 I 535 '3.
110 I 539 .'5.

60 I
I

41 ~ BL NO
AM NO

4001.
43.

112 I 544
106 I 531

4$ I
I

6 "I AN NO
AN NO

108 I 535
110 I 539

31.
71.

44

Q A 8 NO 112 I 544 3823. 2250. 1370. 1793. 105580. 4083.
JB A Q NO 106 I 531 143. 1202. 249. 916. 2559. 7640.

A , Q NO=TD~3
isO A Q NO 108 I 535 66. 1202. 474. 881. 6539. 4633.

A Q NO 110 I 539 81. 626. 466. 455. 6672. 2452.
A Q NO II3~4~0~ 34. 86/. I65~420I. 5332.

~F1 A Q NO 112 I 544 3331. 2403. 1309. 1887. 94266.. 10557.

f



EFS-1. 3 FOR.SRSS-4. 3

(0

QHITINC REGN 7++~ DATE
BY NlJ~ PA| E ~90 OF IZJ

/dr 4,/ ~ 7

Zk ~
1

WZ

SSE SUPPORT TO CIRDER CONNECTION FLT
SUM OF ELEMENT FORCES IN ECEMENT CG-ORDXRATE SYSTEM (ib. in-Ib )zic'LEM NODE FX FY FZ MX MY HZ
HID 60 XI 106 Z 53~60. &f54. 26d. 865. 3106. 5441.
MID 60 V 107 I 533 71. 2014. 454. 1482. 6432. 7806.
HID 60 0 108 I 535 68. 1469. 466. 1085. 6383. 580'l.

jIO HZD 60 U 110 "I 539 71. 1348. 458. 997. 63'ZS. 5248.
Q;I I MID 60 V 111 I 541 725. 2435. 929. 1795. 25326. 7109.

i ~ HID 60 U 112 I S44 3521. 2349. 1340. 1862. 98135. 6682.
HID 60 D 106 I 53f BZB. fSB~'93. 1179. 364X. 7459.
MID 60 D 107 I 533 74. 2777. 464. 2044. 6382. 10759.

jl-"- MID 60 D 108 I 535 67. 1941. 493. 1433. 65'96. 7708.
HZD 60 D 110 I 539 /3. 187X. ~24. 1381. 5719. 7281.

X II ~ MID 60 D 111 I 541 729. 2845. 941. 2092. 25377. 9334.
,'II; MID 60 D 1 12 I 544 3526. 2433. 1360. 1921. 98198. 6630.

/4 60 U 106 I 53l ll4~~YB . 7 O~iSEI .5797
1/4 60 U 107 I 533 95. 1102. 459. 812. 6238. 4246.
1/4 60 U 108 I 535 61. 11'73. 468. 861. 6562. 4547.I/O'0 0 110 I S39 80. 9/48. 43X. „7T5. 597~443.

Ls, 1/4 60 V 111 I 541 240 1715 798 1231 14464 7307
124 1/4 60 V 112 I 544 1151. 1809. 1356. 1424. 41582. 8854.

I/O 60 D 106~53~2. 9SS. 224.. 73~90X. 2199.
Q ,'2CZ 1/4 60 D 107 I 533 133. 1502. 477. 1109. 6339 5935.

1/4 60 D 108 I 535 77. 1712. 491. 1257. 6777. 6643.
1/4 60 D f10~39 92. ~9. 4%~90. 5751. 4223.
1/4 60 D 1 1 1 I 541 259. 2465. 794. 1778. 14988. 10777.
1/4 60 D 112 I 544 1374. 2571. 1419. 1990. 45331. 11664.

6001 D9. RT5. 62~ 51% 4997.
LHE 60 V 107 I 533 104. 1 120. 455. 828. 6278. 4320.

Iss, LHE 60 U 108 I 535 82. 1 144. 46'9. ~ 841. 6657. 4378.
L'HE EO~ 10 I .13 . ~3~18. /449. 3071.jss.'HE 60 U 1 1 1 I 541 15'97. 3872. 1041. 2907. 43502. 7579.

OB, LHE 60 U 112 I 544 7770. 4659. 1422. 3630. 197760. 10378.
7'- 6 ~ .. ~59~258.

~l sc! LHE 60 D 107 I 533 148. 1283. 476. 950. 6280. 5120.
sA LHE 60 D 108 I 535 96. 1643. 502. 1207. 6928. 6307.

LHE 61731 TI~J39 13~32. 869. 635. 8072. 3128.
LHE 60 D I 1.1 I 541 1606. 4283. 1036. 3207. 43575. 9367.
LHE 60 D 112 I 544 7780. 4839. 1420. 3757. 198230. 14459.R~O~~E . f 5~90. 936. 3385. 6'197.
RHE 60 U 107 I 533 116. 1559. 43T. 1155. 5906. 5733.
RHK 60 U 108 I 535 99. 1033. 461. 767. 6616. 3874.

44. RHE 6b~~ F3 . . 4 . 49 . i . 082. 3872.
Q 147'. RHE 60 V 1 1 1 I 541 924. 2569. 932. 1908. 28647. 6149.

140 RHE 60 U 112 I 544 4227. 2687. 1384. 2131. 114430, 7404.
RHE 60 D 10~3~ .. 55. f321. 4'f85. 9'168.
RHE 60 D 10T I 533 122. 1'976. 466. 1461. 6203. 7206.
RHE 60 D 108 I 535 96. 1056. 4'74. 786. 6678. 3942.
RHE 60 'D 1 1'0 I 539 142. 123K S32. 930. 7498. 5056.

Q leg RHE 60 D 111 I 541 966. 2715, 949. 2015. 28987. 6766.
RHK 60 D 112 I 544 4270. 2775. 1389. 2200. 115230. 8416.
HID HO '106 I 531 f1 4. 827. 26. 624. 268if 35.5.

Q s'i,

Continued

4 /



EFS-1. 3 FOR SRSS-4. 3 WHITING REQN 7 I5'da DATE
8- &87

BY M I M PAOE ~ OF ~IL
'Ci"Ihip E7

TABLE lO
j -:

SSE SUPPORT TO GIRDER CONNECTION FLT
SUM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE

Continued

SYSTEM ( lb 6 i'-Ib )
W I 5

0 ELEM NODE
MID NO 107 I 533

Wl 8 I MID NO 10S I 535
NID NO 110 I 53'I
NID NO 111 I 541

, ~ MID NO 112 I 544
1/4 NO 106 I 531
1/4 'O 107 I 533
1/4 NO 108 I 535
1/4 NO 110 I 539
1/4 NO 111 I 541
1/4 NO 112 I 544
LHE NO 106 I 531

118 LHE NO 107 I 533
LHE NO 10& I 535
LHE NO 110 I 539
LHE NO ill I 541

0:=5 LHE NO 112 I 544
RHE NO 106 I 531

5 RHE NO 107 I 533
Q lsg ~ RHE NO 108 I 535

RHE NO 110 I 539
RHE NO 111 I 541
RHE NO 112 I 544
B M NO 106 I 531

.',si' M NO 108 I 535
Is . B M NO 110 I 539

B M NO 111 I 541
B M NO 112 I 544
B L NO 106 I 531
8 L NO Bl'~

'SE~ B L NO 108 I 535
SEj B L NO 110 I 5395~IXI
Ct B L NO 112 I 544

*M NO 106 I 531
A 8 NO 1~11 533

I64) A M NO 108 I 535
A M NO 110 I 539

FX
45
39
64

719.
3508.

105.

FY
1443.
1021.

967.
2036.
2121.

852.

42S.
420.
390.
903.

1282.
21 5.

1060.
754.
717.

1 504.
1694.
658.

80. 881.
57. 893.
70. 830.

230
1066.

71.

1306.
1417.

567.

451.
456.
409.
792.

1314.
194.

64S.
656.
624.
932.

1 134.
448.

119.
91.

121.
1248.
6058.

129.
105.
90.

125.
903.

4203.
1 17.
120.
122.
111.

794.
1 100.
452.

3069.
3652.

974.
1324.
1001.

800.
2455.
2608.

749.
1456.
114'9.
1048.

a57.
477.
524.
987.

1327.
255.
440.
432.
470.
926.

1356.
219.
489.
463.
375.

592.
-811.
342.

2300.
2864.

731.
981.
742.
609.

1824.
2071.

565.
1069.

845.
777.

728
3518

65

2165.
21 83.

508.

55.
115.

1 537.
7490.

60.
66.
45.

122.

6
771.
5S1.

a3a.
431;
494.

3514. 1047.
4347. 1352.

398. 196.~478.
467.
510.

83
805.
566,

498.
567.
434.

2643.
3400.

31 1.
616.
594.

426.'99.

1 597.
1276. 1737.

190. 402.

IIZ
57tt.

4044.
376&.

5788.
5360.

25259.
97963.

2514.
6163.
6435.
5855.

14350.
40205.

2453.
6377.
6754.
7667.

36294.
157850.

2S91.
5978.
6124.
6828.

28496.
114010.

2827.
7666.
7081.
5130.

25270.
98175.

23&6.
6031.
6115.
6828.

42531.
191 180.

2596.
6827.
6772.
7047.

5078.
4173.
5405.
3320.
3462.
3040.
5436.
7345.
4173
3183.
4205.
1796.
5aa2.

10086.
5398.
4951.
3759.
3281.
5731.
6788.
3388
57ia.
4541.
4080.
5774.
a707.
3354.
2617.
2968.
2246.
5607.
791 S.
2140.
3297.
3132.
2309.

MY
5998. 5

I44j A M NO 111 I 541 labS. 3338. 1160.
g t.7' M NO 112 I 544 7158. 4115. 1569.

144 A Q NO 106 I 531 233. 2022. 313.
A 8 NO 10~53~1%. 84~
A Q NO 108 I 535 111. 2105. 612.
A Q NO 110 I 539 137. 950. 656.

A Q NO 112 I 544 6236. 4464. 1434.
II 4

41 504. 5005.
183500. 6466.

2509.
3226.
1536.

1 539.
683.

281 B. 13363.
68'PP. 3675.
8330. 8162.
9579. 3786.

arid. 37851. 4001.
3448. 162360. 19946.

NAXINIBI OALOEB 7780. 483't. 1569. 575~48330. PPBAX
Q IDB



EFS-1. 3 FOR *SRSS-4. 3 MHITINC REQN WS~B DATE
PACE ~B-9 OF ll.l

"<, >.d'7

2

OBE QIRDER TO END TIE CONNECTION
6 sUM OF ELEMENT F0RGEs IN ~EMENT co-ORDINATE sYsTEM (lbB in-)b >
5

ELEM NODE FX FY . FZ MX MY MI
47 4. 60. 031100.

4 MZD 60 V 15 I 155 36258. 246T3. 2063. 4784. 85784. 2881400.
MID 60 V 170 I 251 12103. 24733. 1912. 5646. 77482. 2682600.

7 11 MZD 60 D 14 I 151 46002. 30847. 1976. 5333. 85616. 2552600.
MID 60 D 15 I 15S 46002. 30803. ~ 2116. 5333. 90081. 3574300.
HID 60 D 170~51=I53IE. Jb432. 69%i. 57D~2797. 3260500.

14. MID 60 D 171 I 255 1 5312. 30631. 2098. 5706. 89172. 2809700.5.. 1/4 60 U 14 I 151 35500. 21984. 1885. 4016. 74303. 1808400.I/4 60 u~'.FT TS~SEOIS. ~3~97m. 40~8TOO. 2532803.
17( 1/4 60 U 170 I 251 14474. 26863. 1944. 5642. 81976. 3231000.
14I 1/4 60 U 171 I 255 14474. 27258. 2099. 5642. 88856. 2160700.

74 60" D 14 I 151 43203. 3DCRO.=I92Z 4855. /929~522500.
20 1/4 60 D 15 I 155 43203. 30761. 2017. 4854. 81566. 3665500.
21 1/4 60 D 170 I 251 19619. 29544. 2026. 5687. 91763. 3488300.

174 60 0 I7~ BSS=PIEI ~99PK DTEC. SEs~i5077. 244TSO .
LHE 60 U 14 I 151 70290. 26786. 1914. 5475. 77744. 2713700.

124'.
' LHE 60 U 1 5 I 1 55 70290. 26882., 1986. 5475. 78874. 2878500.p~~; HE 6~7~51 2238 .. 03~8~2127~501>od.

oi"i LHE 60 U 171 I 255 22387. 42691. 21TO. 5082. 94478. 2880400.
j27; LHE 60 D 14 I 1 51 71419. 34873. 1930. 6037. 79783, 3171600.

EHa 6O ~~3@ ~IIE.~5725. ~bb5. 633~0383~988933.
+ 28I LHE 60 D 170 I 251 2466S. 41757. 2116. 5089. 102280. 5S36600.

LHE 60 D 171 I 255 24665. 42836. 2260. 5089. 101700. 2881100.
2 855—'~REBS—.1353430—'.

',+ 32'. RHE 60 V 1S ~ I 155 34200. 15312. 2088, 2856. 87660. 1800400.
RHE 60 V 1TO I 251 10718. 20782. '872. 4384. 72557. 2344700.

5 B~ 759'P/. 19S3TOO.
~ 5) RHE 60 D 14 I 1S1 46503. 18516. 2029. 3110. 92233. 1556600.

341 RHE 60 D 15 I 155 46503.. 18583. 2171. 3110. 94384. 2138800.
P7 R 85 . 2%56.0 38 RHE 60 D 171 I 255 " 12858. 28664. 1978. 5334. 78677. 2634500.
38 MZD NO 14 I 151 26309. 17655. 1885. 4018. 74531. 1464800.
40 55750K

MZD NO 170 I 251 8844. 17S15. 1874. 4428. 72965. 1882500.
62 MZD NO 171 I Z55 8844. 17615. 1988. 4428. 79904. 161 1900.

'3

5550 l.
Q 44 1/4 NO 15 I 155 31416. 16033. 1941. 3401. 75491. 1971800.I/4 NO 170 I ESI 11296. 25520. 1910. 5523. 77417. 3104300.

2$. 52803. 20159do.
LHE NO 14 I 1 51 22039. 1 521 5. 1822. 3063. 66752. 1 1 1 6500.44'HE NO 15 I 155 22039. 14880. 1892. 3063. 71345. 1967800.95~0. EI Ai53. 3392800.
LHE NO 171 I Z55 7372. 171 SB. 2023. 1740. 82316. 971700.

151 RHE NO 14 I 1 51 26507. 13564. 1920. 2825. 78829. 1080000.
RHE NO IS~f3'~553~3569. 202~829. 82259. 1619400.

(J i RHE NO ~ 170 I 251 9420. 15866. 1856. 3984. 70745. 181 1600.
RHE No . 171 I 255 '9420. 15904. 192'7. 3984. 74133. 1532000.
8 H NO 74~IE~IS~TE87. Ibsen. STII. 74235. R034800.

r
Continued



WHITINQ BEQN ~ ~ DATE
BY lrIJ ni PAQE ~9 OF Il.l

9'M I/')f'7

ant~nun

EFS-1. 3 FOR SRSS-4. 3

(1bB 1n-lb >

/'BE
CIRDER TO END TIE CONNECTION

SUN OF ELEMENT FORCES I~EHENNNl~D~NAT~SYSTEN

EL'ODE FX FY F2 NX NY NZ
1~TSS ~TS . BOOB~275900.

B N NO 170 I 251 9640. 17114. 1882. 5351. 74054. 1838400.
5 8 ' N NO 171 I 255 9640. 17222. 2025. 5351. 83126. 1580700.
lO 1EA>%. 4~ <59532. 2003900.

Q Ilj B L NO 15 I 155 6613. 18928. 1911. 4218. 73255. 1847700.
~'B L NO 170 I 251 10432. 7394. 1951. 2123. 81709. 1004400.

'8 L NO I!~255 f0532, /53d. 2335. «125. 834 52. 49 1 500.
6) j:Ai, A N NO 14 I 151 8598. '8171. 1859. 4064. 70764. 1727100.

jlsj A N NO 15 I 155 8598. 18107. 1926. 4064. 74377. 1900100.

A N NO 171 I 255 5405. 4906. 2007. 1730. 81300. 340700.
II 8 A Q NO 14 I 151 10260. 36017. 1905. 6430. 75268. 3130300.

A Q 'NO 15 I 155 102i50. 35279=1939. ~%3~577~978900.
A Q NO 170 I 251 17148. 25277. 2168. 2330. 106890. 3582200.

121! A Q NO 171 I 255 17148. 25819. 2224. 2330. 98634. 1493000.

Q i22 NAXINLPl VALUES 71419. 42836. 2260. 6430. 106890. 5536600.

; ~

j2'~e'-7',

128

O !20

I

Q F22

1331

« ISA

ps
IBB

40

Q I4 I
I
42

43

4''5

44

147

"4

45

Q SO

4



EFS-l. 3 FOR SRSS-4. 3 l)HIT)NO REGN I+ 8 DATE
BY MJ M PACE 8-99 OF

MI
2550400.
3725000.

MID 60 V 170 I 251 1 5340. 32286. 1958. 7367. 82665. 3557500.
MID 60 0 Z~ 25~534~2437. ZO~'Oi67. 89145. 2891700.
MID 60 D 14 I 151 63869. 43104. 2070. 6832. 96795. 3553100.
MID 60 D 15 I 155 63869. 43024. 2216., 6832. 98255. 5006800.
'MID 60 D"1 70 I '25f 21478 42.)i75 2.0)(4 . 735~2935. 4584800.
MID 60 D 1T1 I 255 21478. 42940. 2192. 7357. 97106. 3926600.
1/4 60 U 14 I 151 57311. 28632. 1934. * 5310. 80137. 2372600.f'/4 60 U 13~(5~731~2324. DO~DID. 8228~528700.
1/4 60 V 170 I 251 20305. 47646. 201 5. 8985. 90287. 5810300.
1/4 60 U 171 I 255 20305. 48363. 2178. 8985. 95318. 3742300.
1/4 60 D f4 T 151 68765. 4)(ZTS." 200~600. 88367. JE06600.
1/4 60 D 15 I 155 68765. 43823. 2097. 6600. 88002. 5285600.
1/4 60 D 170 I 251 28790. 51277. 2155. 9001. 107080. 6154300.
1/4 6D D (7~ 25~8790. 52 .. 00~07700. 4138200.
LHE 60 U 14 I 1 51 132370. 40401. 2023. 8734. 90T41. 4617000.
LHE 60 U 15 I 155 132370. 41000. 2094. BT34. 87363. 3930300.
LHE 60 U 1'70 ~5f 401»9~9297. 2TEB. ~87~OUZO. 10468000.
LHE 60 U 171 I 255 40197. 81344. 2327. 8875. 107280. 5494400.
LHE 60 D 14 I 1 51 133760. 52835. 2044. 9486. 93460. 5250300.
LHE 60'0 15 I 155 (3378~29 .. 948ii. 89260. 5757400.
LHE 60 D 170 I 251 43189. 79467. 2314. 8884. 125620. 1051 1000.
LHE 60 D 171 I 25S 43189. 81520. 2466. 8884. 118460. 5495200.'HE 6(ZT) f~lTI 4'492 4574. ~z)0899. f886BOO'.
RHE 60 U 1 5 I 1 55 44924. 23912. 2160. 4074. 93221. 28'96600.
RHE 60 U 170 I 251 '6798. 26843. 1907. 5711. ~ 77232. 3087200.
RHE 60 Tf ZTZ-~BS re798. 669(b. ~PF4 571~.9263 Z6f(,400..
RHE 60 D 14 I 151 66079. 28975. 2157. '473. 107630. 2361100.
RHE 60 D 15 I 155 6607'9. 28938. 2305. 4473. 105170. 3409700.~~ 17~51 2038~(528~92l!. 132~3671.4534'400.
RHE 60 D 171 I 55 20362. 40399'. 2045. 7321. 8381T. 3774100.
MID NO 14 I 1 51 32991. 22602. 1920. 4873. 78624. 1856500.
)(ZD NO 75 ~'5~299~2493. Eb3i5. 4873. 834248635500.
MID NO 1T0 I 251 11492. 22688. 1906. 5477. 76721. 2463800.
MID NO 171 I 255 11492. 22786. 2023. 5477. 82806. 2062b00.

558. Z(585. f91~541. 77224. f82'1 400.
1/4 NO 15 I 15S 53554. 21332. 1990. 4541. 79391. 2754500.
1/4 NO 170 I 251 16774. 46445. 1972. 8784. 84S58. 5699100.
74 NO f7~5 09~8782. 88260. Gi)10800.

E NO 14 I 151 29895. 25561. 1839. 3960. 69195. 1571000.
LHE NO 15 I 15S 29895. 24796. 1919. 3960. 73232. 3534900.
L'HE NO (70~51 f0949. 3072~08K 250797342. 4418000.
LHE NO 171 I 255 10949. 31496. 21SO. 2507. 92475. 1769100.
RHE NO 14 I 151 36585. 22454. 1983. 4114. 86632. 1720300.
RHE NO 15 I 155 36585. ml82. 2091. 411'4. 87436. 2730500.
RHE NO 170 I 251 15379. 21353. 1889. 5457. „75216. 2498900.
RHE NO 171 I 25S 15379. 21403. 1972. 5457. 77387. 2158400."
B M'O 14 'I""151 1'5829. 28117. 1928. 6959. 79094. 2648700.

)0)
l)b

t »I»

i'n ,.
I I 5

6)S

I

l2

C i2S
I 7

)28

LZ

)34

I uc
ID0

R
I

I:DC

r I
(42

('))-
I .'Ic

1

LH

Continued
»

~) r

~)2
I3 SSE CIRDER TO END TIE CONNECTION
i ~ BU)l 'OF ELEMENT FORCEB ZN ECEMEET CO=(flfbl~AE BTBTER TIb~n-11i)

ELE)l NODE FX FY FZ MX NY
MID 60 0 ZT(,~51 44999. df!(91. ~~782. 24985.

'.l)bi MID 60 U 15 I 155 44999. 31S24. 2111. 5782. 89T51.



EFS-1. 3 FOR SRSS-4. 3 NHITINC REQN 7~~~8 DATE
BY 'HL3 N PACE ~89 OF ~l'4

TABLE Ccrntinued

SSE CIRDER TO END TIE CONNECTION
SVM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM~.r

ELEM NODE FX MX

(lb6 1n 1b )

MY MZ
B M NO 15 I 155 15829. 28097. 2060.
B M NO 170 I 251 12975. 22707. 1925.

,'4 .'. B M NO 171 I 255 12975. 22828. 2077.
Io B L NO 14 I 151 9514. 26124, 1878,

Q ll I B L NO 15 I 155 9514. 26303. 1943.
B L NO 170 I 251 16649. 12999. 2016.

IC A M NO 14 I 151 10636. 22415. 1879.
A M NO 15 I 155 10636. 22334. 1948.

f IIr A M NO 171 I 255 9354. 7242. 2052.'lc A Q NO 14 I 151 13040. 61695. 1985.
» A Q NO 1 ~1 55 f5040. 60238. 1981.

A Q NO 170 I 251 32667. 43646. 2493.
A Q NO 171 I 255 32667. 44507. 2521.

6959.
6815.
6815.
5437.
5437.
3176.
3176. 8
4751. 7
4751. 7
2089.
2089.
9802.
9802.
3206.
3206.

85990. 2961600.
79141. 2471300.
87375,2078700.
72/38. 2913600.
7574S. 2488100.
89493. 1761400.

8597. 866190.
3185. 2127400.
6235. 2342200.

84107. 935490.
8498S. 489620.
83476. 5307500.
79552. 6831400.

144730. 621 5200.
122520. 2541100.

Q(w MAXIMUM VALUES 133760. 81520. 2521. 9802. 144730. 1051 1000.
i24

Q I20

I"7,
'24

'Q lr4

!20
I2 I

Q '22

124

Q:24!
b,l
ur(

Qj
/241

128

ICZI.

Q) '4 I,
I I
142',

l62
OI

.Il42.
!44

O)47..
I I,

~
IC''- '



EFS-1. 3 FOR SRSS-4. 3 WHITING REGN TT508 DATE
DY M>FI PAGE 8 TG DF ILI

gY~w~ I) ~ 7

OBE MAIN TROLLEY REACTIONS" SUM OF'ELEMENT 'FORCES IN'L'EMENT CO=ORD'INAT~

ELEM NODE FX FY FZHID'0 'V"14~'39I IEI83~
60 U 147 J 393 75909. 20345.
60 U 148 J 392 116010. 19874.

MID
MID

12157.
0.

YGTEH t'Ib~n- 60

MX MY
b.
0.
0.

0.
0.

MZ
0.
0.
0.MID'0' I'49~94=8145

MID 60 D 146 J 391 172930. 0.
MID 60 D 147 J 393 128110. 25738
MID "60 D '148 J 392 I'68420. 25225

aR
0.

12607.
0.
0.

0.
0.

0.
0.
0.

I ~ MID
1/4

60 D 149 J 394 132550. 0
60 U 146 S 391 91235. 0.

12634.
0.

0.
0.

0.
0.

0.
0.

1/4 60 U I47 J 393=7707 .
1/4 60 U 148 J 392 112610. 15690. 0.

60 U 149 J 394 57248. 0. 14209
0.
0.

0.
0.

0.
0.
0.

1/4 60 D 146 J '39I 15028
1/4 60 D 147 J 393 134480. 33446. 16064.
1/4
1/4

60 D 148 J 392 173260. 21659. 0.
60 D 149 U 394''11340.. 9
60 'U 146 J 391 93542. 0. 0.

LHE 60 U 147 J 393 79244. 30666. 16661." LHE 60 V I'48 J J9~2320. 2000~

0.
0.

0.
0.

0.
0.

0.
0.
0.

0. 0.
0. 0.
0. 0.

LHE 60 D 148 J 392 161160. 22327. 0
60 D 149 J 394 106990. 0. 19341.LHE

RHE 60 'V I46 ~9~04'T40.

60 U 149 J 394 59829. 0. 16232.
LHE 60 D 146 J 391 141310. 0. 0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.

RHE 60 U 147 J 393 , 55942. 10924. 9344.
RHE 60 U 148 J 392 85532. 22939. 0.
RHE 60 tf-149 ~94 /824 . . 578.
RHE 60 D 146 J 391 1612!0. 0. 0.
RHE 60 D 147 J 393 110660. 13806. 11210.
RHE 60 'D 148 ~39~39480. EIT9~

0.
0.
0.
0.
0.

0.
0.

0.
0.

0. 0.
0. 0.
0. O.

K
RHE
MID
MID
MID
MID
1/4
1/4
1/4
1/4

LHE

60 D 149 J 394 133660. 0. 11093.
NQ 146 J 391 64638. 0. 0.
NO '147 U"393 ' 26375. 14646. Ii'322;
NO 148 J 392 60999'. 14315. 0.
NO 149 J 394 29814. 0. 11335.
NO 146 J'91" 53409'. 0; 0.
NO 147 J 393 40873. 19038. 13468.
NO 148 J 392 72666. 12004. '.
NO '49 J 394'0615. 0. 13235.
NO 146 J 391 52261. 0. 0.
NO 147 J 393 39156. 25983. 15233
NO 148 S '392'68148.'564. 0.

0.
0.

'.'.
0.
0.
0.
0.
0:
0.
0.
0

0.
0.

0.
0.

0.
0.

0.
0.

0.0.
0. ''

0.''0

"'.

0.
0.
0; "

0.
0. 0.

00.

LHE
RHE

NO 149 J 394 22366. 0. 15771
NO 146 J 391 68419. 0. 0

.B M

CanCinued

NO 146 S 391 " '8308." 0.'

RHE NO 147 J 393 22285.'393. " 10120.
RHE NO 148 J 392 54164. 17889. 0.
RHE NO 149 J 394 42822. 0. 9967.

0.
0.

0.
0.
0'. ""

0. 0.

0.
0.0"

0.
0.
0.

0. 0
0 0



EFS-1. 3 FOR SRSS-4. 3

TABLE

WHITING REGN '79508 DATE 8- 'I 87
BY ~>PI PACE E T7 OF ~II-

Continued

QBE MAIN TROLLEY REACTraNS
SUM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM (lbP in Ib)

I B
B

I'
B
B
A

! A

A
A

A
A

ELEM NODE FX FY FZ
N NO I4T ~S'a a EGV~Sai~ICE
M NO 148 J 392 68228. 12521. 0.
M NO 149 J 394 23118. 0. 11769.
L "NO 146~9~1883.
L NO 147 J 393 39091. 22695. 1 5323.
L NO 148 J 392 68935. 21288. 0.
L NO 149'~394 20777. O. T59

NO 146 J 391 50448. 0. 0.
M NO 147 J 393 37927. 18536. 13577.

148~92 69'8K'. 5580.
M NO 149 J 394 19189. 0. 14782.
Q NO 146 J 391 53612. 0. 0.
Q 'NQ 147 J 393 43237. .45XA. PRE
Q NO 148 J 392 70180. 23023. 0.
Q NO 149 J 394 25224. 0. 19739.

MX

0.
0.
0.
0.
0.

0.
0.
O.
0.
0.

0.
0.

O.
0.
0.
O.
O.
0.

O.
0.
O.
0.
0.
O.
0.
0.

0.
0.
0.
0.
0.
O.
O.
0.
0.
O.
0.
0.
O.
0.
0.

MAXIMUM VALUES 173260. 45224. 19739. 0. O. O.



EFS-1. 3 FOR SRSS-4. 3

RDLE 810

NNITZNG REGN 79'ATE 8-9-87
BY MJ~ PAGE ~~8 OF l 2'I

l"
OBE MAIN TROLLEY REACTIONS

DIFFERENCE OF ELEMEN~ORCE~N EfEMENT O'O=ORIQAAYE SPS'REM

ELEM NODE FX FY
NZD 40 0 I'48 ~91 4'179~
MID 60 U 147 S 393 24760. -20142.
MID 60 U 148 J 392, 41426. -19672.

I:. MID 60~X'49~94 8!
MID 60 D 146 J 391 -9606. 0
MID 60 D 147 J 393 -27440. -25536

„;)
~ 2

1/4 60 U 149 J 394 28782. 0.
IZA -40 0 -148—~9~48 .
1/4 60 D 147 S 393 -13292. -33279.
1/4 60 D 148 J 392 4697. -21492.
1/4 '60 'D 149~94=-25309.
LHE 60 V 146 J 391 49782. 0

60 V 147 J 393 41421. -30625
"LHE '60 V f48~92 65'$04.. -f99

LHE 60 V 149 J 394 26730. 0.
60 D 146 J 391 2011. 0.

NID AQ D''48 ~392=ZD992. t802
MID 60 D 149 J 394 -25993. 0.
1/4 60 V 146 J 391 5,1561. 0.

-1/4 —60 'V-147~93—44'ff5.~438 .1'/4 60 V 148 J 392 65351. -15523.

FZ

-12048.
0

-12498.

-12525.
0.

0.
-14119.

-15974.
0.

0.
-16638.

-16209.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
O.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.
0.
0.

P

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

60 D 148 J 392 . 16271. -22285.
60 D 149 J 394 -20427. 0.

"RHE h0 ~4~39~3)5Z .
RHE 60 V 147 J 393 29681. -10668.
RHE 60 V 148 S 392 56856. -22682.
RHE 60 U- f49 ~94 43353.
RHE 60 D 146 J 391 17153. 0.
RHE 60 D 147 J 393 -25033. -13550.
RHE 60 D 148' 392 290S.=3093
RHE 60 D 149 J 394 -12057. 0.
MID NO 146 J 391 38928.. 0.

0.
-19319.

-9205.
0.- 44'.
0.

-11072.

-10954.
0.

LHE 60 'D f4.~93 -E4<57. =43 f?7. =f957 .
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

t

0.
0.

0.
0.

0.
0.

0.
0.
O.
0.
0.
0.
0.
0.
0.

0.
0.

MID
MID
MID
1/4
1/4
1/4
1/4
LHE
LHE
LHE
LHE
RHE
RHE
RHE
RHE
B M

0.
0.

0.

0

0
0

0. 0.
0. '.

NO 146 J 391 '34478. - 0; "0

NO
'" 147 J "393'4055:=f44'62.=1f223. O.

NO 148 J 392, 36696. -14131. 0. 0.
NO 149 J 394 16487. 0. -11236. 0. 0.
NO '46 J 391 29626. 0: 0. 0. 0.
NO 147 J 393 20089. -18860. -13372. 0. 0.
NO 148 J 392 48880. -11828. 0. 0.
Na 149 V 394 ——5156: Q:=13138. 0. O.
NO 146 J 391 32574. 0. 0. 0.
NO 14T J 393 20005. -25875. -1 5174.
NO 148 S 392" 48278.=T456. 0.
NO 149 S 394 5205. 0. -1 5713. 0.
NO 146 J 391 50209. 0. 0. 0.
NO 147 J 393 '083. =906T; =9944." " 0.' '.
NO 148 J 392 28469. -17563. 0.
NO 149 S 394 18541. 0. -9?'9 1.

O.
0.
0.
0
0.
0.
0.
0.
0
0.
0.
0.
'M

0.
0.
0

Cantinued



EFS-1. 3 FOR SRSS-4. 3 WHITING REGN TTSO8 DATE 8 G 8T
BY NJPI PAGE 8-~ OF tZ.I

~i+iu47

OBE MAIN TROLLEY REACTIONS" DIFFERENCE OF ELEMENT FORCED I~LEMENT CO=ORDINATE GYETEM TIBER-fh)
~ I -'B

B

ID B

II B
B

*
(l"'

Al3l Ai"
A
A
A
A

ELEM NODE FX FY FZ
M

-
NO '147 J 393 I8372. =Pi092. -'STT
NO 148 J 392 40247. -12302. 0.

M NO 149 J 394 12402. 0. -11651.t': NO 146 ~9~2I3
L NO 147 J 393 20892. -21439. -14644.
L NO 148 J 392 48312. -20031. 0.
L NO IAG 3 3GG 5GTI. O. -IBE
M NO 146 J 391 31997. 0. 0.
M NO 147 J 393 23624. -17911. -13239.
M NO 148 ~92 4895I. =505 .
M NO 149 J 394 5991. 0. -14444.
Q NO 146 J 391 30258. 0. 0.
Q NO 147 'J 393 16888. -44897. =TV'
Q NO 148 J 392 47210. -22696. 0.
Q NO 149 J 394 1382. 0. -19562.

MX

0.
0.

0.
0.

0.
0.

0.
0.

0..
0.

0.
0.
0.

0.
0.

0.
0.
0.
0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

MINIMUM VALUES -27440. -44897. -19574. 0. 0. 0.



EFS-1. 3

SSE

FOR SRSS-4. 3

MAIN TROLLEY REACTIONS

ABLE Oy

WHITINQ REQN 7'MOB
BY MJ ~ PACE

4!tu g7

DATE
IOO OP 11.1

SUM OF ELEMENT FORCES"IN EL'EMENT CO=ORDINATE"SYSTEH lY6~0-II >

MID 60 U 147 J 393 96050. 25598. 21957
MID 60 U 148 J '.392 145100. 24851.'.
MID 60 V 149' 394 1'0349
MID 60 D 146 J 391 252730. 0. 0.
MID 60 D 147 J 393 196120; 35935. 22564.

5

s ELEM NODE FX FY FZ

0.
0.

0.
0.

0.
0.

0.
0.

MZ

0.
0.
0.
0.
0.

MID
MID
1/4

60 D 148 J 392 246820. 35T
60 D 149 J 394 201880. 0. 22577.
60 U 146 J 391 115840. 0. 0.

0.
0.

0.
0.

0.
0.
0.1/4 '60 'U 147' 393 97569. %436I. 2552

1/4
1/4
1/4

60 U 148 J 392 142980. 21575. 0.
60 U 149 J 394 73363. 0. 26018.
60 D 146 V '391 21908

0.
0.

0.
0.

0.
0.

1/4
1/4
1/4
LHE

60 D '47 J. 393 '99190. 49092. 28739.
60. D 148 J 392 246950. 31651. 0.
60 D 149 J 394 I7II30. 0. 2825
60 V 146 J 391 115630. 0. 0

LHE 60 U 147 J 393 98214. 40499. 29377.'HE 60 0 -148 U'52 I37730. J6716.
LHE 60 U 149 J 394 75386. 0. 28415.

60 D 146 J 391 202280. 0. ~ 0

LHE 60 D 148 J 392 224720. 39'156. 0.
LHE 60 D 149 J 394 162800. 0. 32289.
RHE 60 'U 146~ 391'254'4

0.
0.

0.
0.

0.
'0.
0.
0.
0.

0.
0.
0.

0.
0.
0.
0.
0.
0.

0.
0.
0.

0. 0.
0. 0.O~.
0. 0.
0. 0.

RHE
RHE

60 D 146 J 391 224450. 0. 0.
60 D 147 J 393 169590. 21701. 21811.

60 V 147 J 393 70362. 16988. 19406
RHE 60 V 148 J 392 101800. 30764. 0.
SHE 60 0 14'F' 354=58714. 0. 2072

0.
0.

0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

RHE
MID

60 D 149 J 394 197170. 0. 21648.
NO 146 J 391 80895. 0. 0.

MID NQ 147 J 393 33813. I862T. 21'046.
MID NO 148 J 392 76203. 18079. 0.
MID
'1/4

NO 149 J 394 38099. 0. 21051.
NO 146 0 341 6582'0"0 .0.

LHE
LHE
RHE
RHE
RHE
RHE
B M

NO ' '148 J 392 677249. T45IO. 0.
NO 149 J 394 29587. 0. 31126.
NO 146 J 391 79193. 0. 0.
NO 147 J 393 " 29966. f5556. 20271.
NO 148 J 392 65221. 25262. 0.
NO 149 J 394 54644. 0. 19998.
NO 146 J 391 " 73358.'. ""

0.

Continued

1/4 NO 147 J 393 51446. 28220. 25453.
1/4 NO 148 J 392 88714. 17438. 0.' I/O'-NO - '140 0'74'7586. 0. 240f5;

NO 146 J 391 60069. 0. 0
NO 147 J 393 47620. 48726. 29992

0.
0.
0.
0.
0.
0:
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
0. 0.
0 0
0.
0.
0.
0.
0.

0.
0.
0.'.

0.
0. 0.
0.
0.
0.
0.
0
0
0.

0.
0.
0.
0.
0

0.
0. 0.
0 ''



EFS-l. 3 FOR SRSS-4. 3 WHITING REQN 7~8~ DATE 8SV» ~ PAaE ~8>o-op

SSE MAIN TROLLEY REACTIONS
SUM OF ELEMENT FORCES IN ELEMENT CO-ORDIAATE SYSTEM (Ibi in-1b)

BM NO
BM NO
B M NO
B L ""NO

BL NO
BL NO" '"'B L NO
AM NO
AM NO
AM 'NO
AM NO
AQ NO
AQ NO
AQ NO
AQ NO

MAXIMUM

ELEM NODE FX FY FZ
147J 393 42154. 2f224~a2525.
148 J 392 86379. 16836. 0.
149 J 394 29578. '. 22088.
146 J 391 hd014.
147 J 393'704S. 33449. 27932.
148 J 392 78975. 37167. 0.
149 J 394 2'/46.

„, 0~9M/.
146 J 391 56774. 0. 0.
147 J 393 43771. 23272. 24487.

"148 J 392 79313. 9252.
149 J 394 24205. 0. 27042.
146 J 3'9l 62303. 0. 0."147 J 393" 5280S: 81289. BSHE.
148 J 392 79863. 41380. 0.
149 J 394 33169. 0. '6605.

VALUES 252730. 81289. 36605.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0.
0.
0.
0.
0.
0.'.

0.
0.
0.
0.
0.
0.
0.
0.

0.



EFS-1. 3 FOR 'SRSS-4. 3 WHITING REGN ~7'750 GATE 8 G -87-

GY PIJPI PAGE ~I~0 OF lI.I
4 >87

ABCE Q//0

(1bi in-Ib )

0.
O.
0.

0.
0.
0.

0.
0.
0.

J MID 60 U 147 J 393 4619. -25395. -21848.
16 MID 60 V 148 J 392 12334. -24649. 0.
IO MID 'O~C49 ~94 SE -21 574.
kI'ID 60 D 146 J 391 -89405. 0. 0.

MID 60 D 147 J 393 -95454. -35733. -22454.

11 MID 60 D 149 J 394 -95322. 0. -22468.
1/4 60 U 146 J 391 26955. 0. 0.
1/4 60 V'47 i~93=23622~~4TV4. -a~.
1/4 60 U 148 J 392 34974. -21408. 0.
1/4 60 U 149 J 394 12668. 0. -25927."'1/4 60 '0 146~G~888
1/4 60 D 14T J 393 -77997. -48924. -28648.
1/4 60 D 148 J 392 -68989. -31483. 0.
1/4 60 D "149 ~94=85099. 0. =28168.
LHE 60 U 146 J 391 27693. 0. 0.
LHE 60 U 147 J 393 22450. -40458. -29355.

"LHE 60 U 148 ~92 3970K. =3607 .
LHE 60 U 149 J 394 11173. 0. -28393.
LHE 60 D 146 J 391 -58955. 0. 0."LHE'0"D '14T ~93=65'02~iMiU~2

~ k LHE 60 D 148 J 392 .-47288. -391 14. 0.
LHE 60 D 149 J 394 -76239. 0. -3226T.
RHE--60~-r~S—,~9~93 .
RHE 60 V 147 J 393 15261. -16732. -19268.
RHE 60 U 148 J 392 . 40587. -30507. 0.

OEr RHE 60 D 146 J 391 -46088. 0. 0.
RHE 60 D 147 J 393 -83964. -21444. -21672.RHE'0 D T48~92=-5'678~)482 .
RHE, 60 D 149 J 394 -75572. 0. -21 509.
MID NQ 146 J 391 22671. 0. 0.
MID NQ 14T ~393 66'I7.=78443. -2094
MID NQ 148 J 392 21491. -17895. 0.
MID NQ 149 J 394 8202. 0. -20952.
I/4 ""NO '46 ~GI f781 8. O. 0.
1/4 NQ 147 J 393 951 5. -28042. -25357.
1/4 NQ 148 J 392 O'G1512. -17260. 0.
1/4 'Q " 149 J 394 ='I81'6. O. -24819.
LHE NQ 146 J 391 24766. 0. 0.
LHE NQ 147 J 393 11540. -48619. -29934.
LHE NQ 148 J "392 "39176. =14402. 0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

O.
0.
0.

0.
0.

0.
0.

0.
0.
0.

O.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.
0.

0.
0.

0.
0.

0.
0
0.

0.
0.

0.
0.
0.
0.
0.

0.
0.
0.

0.
0.

O.
0.
0.

O.
0.
0.

O.
0.

0.
0.
0.
0.
0.
0.

0.
0.

0.
0.
0.

O. 0.
0. 0.

0.0.
0.
0.

0.
0.
0.

0.
0.

0.
0.
0.

0. 0.
0.
0.

0.
0.
0 0.0.

0.
0.

0.
0.
0.
0.

0.
0.

LHE NQ 149 J 394 -2016. 0. -31068.
RHE NQ 14h J. 391 39435. 0. 0.
RHE NQ '4T J 393 ="4598.=1'5230.=20095."
RHE NQ 148 J 392 17411. -24936. 0.
RHE NQ 149 J 394 6719. 0. -19821.
B M NQ 146 J 391 ' 19428.'.'.

0
0.

O.
0.
0. 0.0.0'.

Continued

('I

I

SSE MAIN TROLLEY REACTIONS
OIFFERENCE OF ELEHENT FORCEE ITV ELEI'lENI CO-OROINATE EYGTEN

r

Jl ELEM NODE FX FY FZ MX
"MID 60 U i46 i~91=TU83 .

k ~, ~



EFS-1. 3 FOR SRSS-4. 3 WHITING REQN . TTSQ8 O*TE Cl
BY ZAJ PZ PAGE ~'~C OF il i

; r/ig'2 1~~7

O.
0.
0.

0.
0.

0.
0.
0.
0

0.
0.

0.
0.

0.
0.

0
0

0.
0.

0 0

A'BLE gp0 Continued

SSE MAIN TROLLEY REACTIONS
OZFFERENCE OF'ELENENT FORCEB IN ELENENT CO-OROZNA'TE BYBTEN Tlb. Zn-Zb>

ELEM NODE FX FY FZ MX MY MZ
'

M NO 147 J 393 9056. -ZXU05. -2220 0.
B M NO 148 J 392 22096. -16617. 0. 0.
B M NO 149 J 394 5943. 0. -21970. 0.
B L 'NO 1'46 ~9~4000. 0.
B L NO 147 J 393 12937. -32193. -27253. 0. 0.
B L NO 148 J 392 38273. -35910. 0. 0. 0.
B L''NO '14'9 d-394 2. O. -2EEE .
A M NO 146 J 391 25671. 0. 0. 0.
A N NO 14/ J 393 1 /720. -22647. -241 49. 0.""A N 'NO 142~92 '39303. =EE2 O.
,A M NO 149 J 394 975. 0. -26705. 0 0.
A 8 NQ 146 J 391 21567. 0. 0. 0. 0.
A 9 NO 147 J 393 732~0952.=-355 f9.
A Q NO 148 J 392 37527. -41053. 0. 0.
A 0 NO 149 J 394 -6563. 0. -36428. 0.

MINIMUM VALUES -95454. -80962. -36428. 0.
'

*"7"

OI

QZ
I

O

ZQ ~
1



EFS-1. 3 FOR SRSS-4. 3

AB

NHITZNG REQN 9+ZZ8 DATE 8 '/ 87
* JLM

'5 p/I

ODE AUX TROLLEY REACTIONS
SUM OF ELEMENT 'FORCES IN ELEMENT CO=ORDINATE 'SYSTEM~ZB. In-Zh)

I
13

ELEM NODE FX FY FZ""MID 60 "U"158 J 34~1939. 0. 0
MID 60 U 159 J 343 8948. 20666. 6107.
MID 60 U 160 J 342 6462. 21075. 0.
MID " 60 V '61 J'44 1761 9, 12
MID 60 D 158 J 341 22350. 0. 0.
MID 60 D 159 J 343 '9204. 26148. 7423.
MZD 60 D 160 J'"348 7048. 26557. 0.
MID 60 D 161 J 344 18199. 0. 7643.
1/4 60 U 158 J 341 18817. 0. 0.'/4 "60 U 159 J 343 iZOi55. 1812~68 .
1/4 60 V 160 J 342 9619. 30410. 0.
1/4 60 U 161 J 344 14006. 0. 8168.
I/O 60 D 158 J 341 20127.
1/4 60 D 159 J 343 7340. 32321. 8876.
1/4 60 D 160 J 342 11131. 34051. 0.
1/4 60 D 161 J 344 I5493. O. 926
LHE 60 U 158 J 341 20522. 0. 0.
LHE 60 U 159 J 343 7889. 64057. 17129.
LHE ''60 V'60 J '342 I~h. &6325. 0.
LHE 60 V 161 J 344 15529. 0. 18034.
LHE 60 D 158 J 341 21971. 0. 0.

LHE 60 D 160 J 342 13689. 66408. 0.
LHE 60 D 161 J 344 16933. 0. 18090.
RHE 60 U '158 J 341 3886S.
RHE 60 U 159 J 343 3809. 10400. 3315.
RHE 60 U 160 J 342 9124. 11893. 0.
RHE 60 U 161 ~"44 ZEZ25 . 0 Z49.8
RHE 60 D 158 J 341 16970. 0. 0.
RHE 60 D 159 J 343 4180. 13767. 4320.RHE'0 "D 160 ~42=%
RHE 60 D 161 J 344 12753.. O. 4625.
MID NO . 158 J 341 . 0070. 0. 0.
MZD NO 'l5'I J-343 IZ7~5080. 4413:
MID NO 160 J 342 4706. 15350. 0.
MID NO 161 J 344 15476. 0. 4502.
1/4 -NO '58''41 17426. 0. O.
1/4 NO 159 J 343 4813. 26104. 7204.
1/4 NO 160 J 342 8496. 28759. 0.'1/4 NO '161 J'44 I 8'78. 0. /614:
LHE NO 158 J 341 17798. 0. 0.
LHE NO 159 J 343 4904. 22641. 6314.
LHE 'NO 160 J 342 9376. 23'909. 0.
LHE NO 161 J 344 12967. 0. 6666.
RHE NO 158 J 341 16760. 0. 0.
RHE NO 159 J 343 '007. 8254. 2722.
RHE NO 160 J 342 9419. 9265. 0.
RHE NO 161 J 344 12336. 0. 2909.
8 M NO 158 J 341 15186. 0. 0.

0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0..
0.

0.
0.
0.
0.
0.
0'.

0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.'.

0.
O.
0.
0.'0"
0.
0.

MY
0
0.
0.

0.
0.
0.
0.
0.

MZ
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
'0.

0.
0.
0.
0.
0.
0.

'.

'.

0.
0.
0.'.

0.
0.
0.
0.
0.
0.
O.
0.

0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
0.

0.
0.
0.
0.
0
0:
0.
0.
0.

0.0'0
0. 0.
0.
0

0.
0.

0'. 0.

Continued



EFS-l. 3 FOR SRSS-4. 3

A'B p I gi

WHZYZN BOON '7M'AVB 8 "
9"'Y

IAG FI PAGE ~ICl5 OF IZ I

~Qf; 1 341
Cootanued

OBE AUX TROLLEY REACTIONS
SUM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM (lb'll lb )

) "B
1 B

1 4 B
!—.. 'B
I B

B
B
A
A
A
A
A
A
A
A

M NO
M NQ
M NO
L" NO
L NO
L NO
L NO
M NO
M NO
M NO
M NO
Q NO
Q "'NO

Q NO
Q NO

ELEM NODE FX FY
SBV ~AO~4V~GSO.
160 J 342 7257. 6751.
161 J 344 9176. 0.
l'B8~341 ST? .

159 J 343 10404. 13624.
160 J 342 15810. 14831.
S'eZ ~44~7B
1 58 J 341 9961. 0.
159 J 343 6955. 2362.
160 "J 342 f2952. 1287.
161 J 344 4097. 0.
158 J 341 15258. 0.
159 J 343 3357. 6904.
160 J 342 8785. 17230.
ihl J 344 10194. 0.

0.
1800.

4160.
0.

0.
1309.

0.
1372.

0.
2884.

0.
3326.

MX
0.
0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.

'0.

MY
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

MAXIMUM VALUES '22350. 66408. 18090. 0. 0. 0.

~ ~



EFS-l. 3

OBE

FOR SRSS-4. 3

AUX TROLLEY REACTIONS

ABC

HHZTING REGN ) )J'OS DATE 8-) 8-7
GY IAJ HZ PAGE 8-/04 OP (I.l

w 1"oZ7

DIFFERENCE 'OF ELEMENT FORCES IN ECEMENT CO-OR DINATE SYSTEM ( lb I in-lb )
9

ELEM NODE FX FY FZ
HZD 60'58~4~42~

J MID
MID

60 U 159 J 343 -1081. -19313. -5741.
60 V 160 J 342 -4239. -19721. 0.

I
~ Ya

1/4 60 V 158 J 341 8139. 0. 0.I/4 - 60 V '159 J J43=4208~i592~304.
1/4 60 U L60 J 342 -987. -29016. 0.
1/4 60 V 161 J 344 2861. 0. -7791.I/4 '60 D 158 J'41 682~
1/4 60 D L59 J 343 -5883. -3092S. -8500.
1/4 60 D .160 J 342 -2499. -32657. 0.I/O 60 D 161 V"344 13'7: . -8888.
LME 60 U 158 J 341 5613. 0. 0.

60 V 159 J 343 -7252. -62566, -16726.
—,,

——-—LHE —.6O 0-16O —J-342~re —.~483~
LHE
LHE

60 V 161 J 344 516. 0. -17631.
60 D 158 J 341 4164. 0. 0'HE '60 'D I59~43 =856~)2860. -T679 .

LHE 60 D 160 J 342 -4236. -64917. 0.
LHE 60 D 161 J 344 -887. 0. -17687
RHE 60 ~'5~ 3%I=908
RHE 60 V 159 J 343 -3658. -9424. -3051 ~

60 U 160 J 342 815. -10917. 0.RHE'0 0 I'61 ~4~43 . . - 23 .
RHE 60 D 158 J 341 8680. 0. 0.
RHE 60 D 159 J 343 -4029. -12791. -4057.
RHE 60 D 160~4~3~49
RHE 60 D 161 J 344 2807. 0. -4362.
MID NO 158 J 341 13239. 0. 0.
MID NO

" 159 ~43 637. -$3733. -4049'.
MID
MID

NQ 160 J 342 -2427. -14004. 0.
NO 161 J 344 7743. 0. -4138.

MID 60~6~34'4=565 .. — 8
MID 60 D 158 J 341 11016. 0. 0.
MID 60 D 159 J 343 -1337. -24794. -7057.

"HID 60 'D I'60 ~42=4823. -4520
~ „. MID 60 D 161 J 344 5077. 0. -7277.

0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

1/4
LHE
LHE
LHE
LHE
RHE
RHE
RME
RHE
B M

"NO 161 ~44'928. 0. -7249
NO 158 J 341 S584. 0. 0.'O 159 J 343 -4021. -21111. -5901.
NO --160 J-342 —-r69. -22379. 0.
NO 161 J 344 3325. 0. -6253.
NO 158 J 341 8871. 0. 0.
NO 159 J 343 "=3875'.=7461. =250S."
NO 160 J 342 538. -8472. 0.
Na 161 J 344 3205. 0. -2695.
NO 158 J 341'064; 0. 0.

Continued

I/4 No ''GBJ 341 9468. 0.
1/4 NO 1 59 J 343 -3417. -24751. -6839.
1/4 NO 160 J 342 198. -27406. 0.

0.
0.
0.
0.
0.
'0.
0.
0.
0.
0.
0.
0:

0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.-
0.
0.
0.
0.
0.
0.

0. 0.
0. 0.
0. 0.



EFS-1. 3 FOR SRSS-4. 3 WHITING REGN 7UOB DATE 8 "9 II ~

BY NIJ& PAGE 8-107 OP I1.l

d

OBE AUX TROLLEY REACTIONS
DIFFERENCE OF ELEMENT FORCES TN ELEMENMO=ORDINAL SYSTEM (lb fn-Ib)

'

B
J B

B
IT B
'I I B

B

A
II, A

'A
I

I '
A
A
A
A

ELEM NODE FX FY FZ
If NO 159~343~28.=450
M NQ 160 J 342 4082. -6175. 0.
M NO ihi J 344 4984. 0. -1644.
I. NO'58 J 34~40 .
L NO 159 J 343 3976. -12776. -3931.
L NO 160 J 342 8659. -13983. 0.
L "NO '141 J 344'I'723. 0. -322
M NO 158 J 341 5252. 0. 0.
M NO 159 J 343 3331. -1926. -1191.
M

"
NO 160 ~42 7423. =68

M NO 161 J 344 1026. 0. -1254.
Q NQ 158 J 341 8626. 0. 0.
Q NO 1 59 J 343 =17'42.=64I8. -275
Q NO 160 J 342 2920. -16744. 0.
Q NO 161 J 344 3600. 0. -3195.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.
0.
0.

0.
0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

MINIMUM VALUES -8560. -64917. -17687. 0. 0. 0.

3



EFS-i. 3 FOR SRSS-4. 3 WHITING REQN 7QO8
BY MJW PAGE

DATE
eloe OF iu

SSE
SVM

AVX TROLLEY REACTIONS
OF ELEHENT FORCES"IN ELEHERTWO=ORDYIWTE SYETEH~lh. i~-Ih)s'LEM NODE FX FY FZ

1(ID 60 U 155~34~5283. 0.
I MID 60 V 159 J 343 12049. 25594. 8317.

.) MID 60 U 160 J 342 9852. 26275. 0.MID'0 U f61 ~44~~ f5'69.
i(1 MID 60 D f58 J 341 26164. 0. 0.

MID 60 D 159 J 343 12448. 36209. 10778.' MID 60 D '160' 342 fl'2f6. 368f .
MID 60 D 161 J 344 23089. 0.. 11126.
1/4 60 V 158 J 341 21864. - 0. 0.
1/4 60"U 159 J~43 9(Km~479

(I'/4 60 U 160 J 342 12655. 52968. 0.'/4 60 V fhi J 344 17615. 0. 14250.
1/4 60 'D 158 J 341

236'.
0.

0.
0.

0.
0.

0.
0.

MY

0.
0.
O.
0.
0.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1/4
* 1/4

1/4
LHE
LHE
LHE
LHE
LHE

60 D 159 J 343 10815. 53955. 14960.
60 D 160 J 342 14852. 58105. 0.
60 D 161 J 344 1'9691. 0. I5779.
60 U 158 J 341 25674. 0. 0.
60 U 159 J 343 13286. 121440. 32503.
60 U 160 J 342 17256. 125970. 0.
60 U 161 J 344 20955. 0. 34254.
60 D 158 S 341 27697. 0. 0.

0.
0.
O.
0.
0.

0.
0.
0.
0.
0.

0.
0.

0.
0.
0.
0.
0.

0.
0.'' LHE

LHE

RHE
RHE

60 D 159 'J "343 I5092. T2f72~257
60 D 160 J 342 19395. 126010. 0
60 D 161 J 344 22880. 0. 34319.

60 U 159 J 343 6838. 14134. 5406.
60 U 160 J 342 12749. 15817. 0.

-RHE 60 U 151 ~4~608~. PST3
RHE 60 D 158 J 341 20542. 0. 0.
RHE 60 D 159 J 343 7550. 19761. 6822.
RHE '0 'D 160 ~4 ~3881. 22847.

0.
0.

0.
0.
0.'.

0.

0.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

RHE
MID
MID
MID

60 D 161 J 344 17167. 0. 7309. 0. 0.
NO 158 J 341 22941. 0. 0. 0. 0.

"'NO "159 'J"'343 '621. I8864; 6235. '. 0.
NO 160 J 342 7871. 19294. 0. 0. 0.

0.
0.
0.
0.

MID
1/4
1/4
1/4

NO f61 J 344 19177. 0. 6366. 0.
NO '58 J 341 19804. 0. 0. 0.
NO 159 J 343 7312. 46233. 12884. 0.
NO 160 S 342 11147. 51663. 0. 0.

0.
0.
O.
0.

0.
0.

'.

0

LHE
NO "'61 ''44 16081. 0. 13685. '. ':
NO 158 J 341 21060. 0. O. 0 0.

0.
0.

LHE NO 159 J 343 7957. 34698. 10012. 0 0. 0.
LHE NO 160 J 342 " '" 1'2878. 38006. 0. 0. '." '0.

NO fhf J 344 16667. 0. 10684. 0 0. 0.
RHE
RHE
RHE
RHE
B M

NO 158 S 341 20176. 0. 0. 0 0.

NO 161 J 344 16472. 0. 4940. 0.
NO 158 J 341 19201.'" '. 0. " " 0.

0.
0.

NO 159 J 343 '307. '1913. 4590.'" '0;" "':
NO 160 J 342 13310. 13013. 0. 0. 0.

0.
0.
0.
0.
0.

Continued



EFS-1. 3 FOR SRSS-4. 3

ABLE g II

WHZT1NG EEQN ~5508 04yE 8 4 87
* JLM

c, a d'7
Continued

'I

SSE AUX TROLLEY REACTIONS
SUM OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM (lb4 in lb )

ELEM NODE FX FY FZ
B 'N NO 155 ~43~575. 18~8. 3381.
B M NO 160 J 342 8985. 11870., 0.
B M NO 161 J 344 .12040. 0. 3552.
B L N0 158~43 108

1' L NO 159 J 343 13180. 23752. 7476.
B L NO 160 J 342 19009. 25614. 0."" "B L NO ih'i ~44=42&.
A M NO 158 J 341 11660. 0. 0.
A M NO 159 J 343 8658. 3871. 2514.',). " '"
A M" NO 160 i7 342 f5442~04'P1.

.I, A M NO 161 J 344 5214. 0. 2618.
A Q NO 158 J 341 18404. 0. 0." * 5 NO 158 ~343 506'5 E.158~
A Q NO 160 J 342 11167. 28131. 0.
A Q NO 161 J 344 13121. 0. 5770.

MX
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

MAXIMUM VALUES 27697. 126010. 34319. O. 0. 0.



EFS-1 ~ 3 FOR SRSS-4. 3

BL at

HHZTZNG REQN ~9980 DATE 8 4 -8-7
BY MQ M PAQE 8 IIO DF IZ.IP'J 1-r Z1

SSE AVX TROLLEY REACTIONS
DIFFERENCE OF ELEMENT FORCES Gl ELEMENT CO-ORDINATE SYSTEM ( Ib 6 in-Ib )

ELEM NODE FX FY FZ
NZD 60 Zi ?58~4? EZD
MID 60 U 159 J 343 -4182. -24240. -7951.
MID 60 U 160 J 342 -7629. -24921. 0.

MID 60 D 161 J 344 187. 0. -10760.
I/O 60 V 158 J 341 5092. 0. 01/4 60 U '159'43=7605 EBS.?9 ~2859I/4
I/O
I/O
I/4
I/4
I/4

60 U 160 J 342 -4023. -51 574. 0.
60 U 161 J 344 -749. 0. -13873.
60 D 158 0"34~34'
60 D 159 J 343 -9358. -52561. "-14583.
60 D 160 J 342 -6219. -56712. 0.
60 D 161 J'4'4=2825. 0. -f5402.
60 U 158 J 341 462. 0. 0.

LHE 60 U 159 J 343 -12650. -119950. -32100.
LHE" 60 Il"160 J '342=7803~4420. 0.
LHE 60 U 161 J 344 -4909. 0. -33851.

60 D !58 J 341 -1561. 0. 0.

'MID 60~T6~~44 T70 041.
MID 60 D 158 J 341 7202. 0. 0.
MID 60 D 159 J 343 -4581. -34855. -10412.
MID 60 D'60~342=-899

0.
0.
0.
0.
0.
0.

0.
,O.

0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

MZ
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.LHE

'HE

RHE

60 D 159 J 343=14455. -~d230. -32
60 D 160 J 342 -9943. -124520. 0
60 D 161 J 344 -6834. 0. -33916

60 V 159 J 343 -6687. -13158. -5142.
60 V 160 J 342 -2810. -f4841. 0

0.
0.

0.
0.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.'RHE 60 U"T6? ~44 -529. 0. =534 .

RHE 60 D 158 J 341 5107. 0. 0.
RHE 60 D 159 J 343 -7399. -18785. -6558.
RHE 60 D 160~42 -372
RHE 60 D 161 J 344 -f607. 0. -7045.

NO 1SB J 341 I'0368. 0. 0.MID

0.
0.

0.
0.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.MID

MID
MID
I/O
I/O
I/O
I/O
LHE
LHE
LHE
LHE
RHE
RHE
RHE
RHE
0 M

NO IS9 J 343 =f810. =I75'1'8.=587'
NO 160 J 342 -5593. -17947. 0.
NO 161 J 344 4042. 0. -6002.
ND '58 "3 341 /090. 0. 0.
NO 159 J 343 -5917. -44881. -12518.
NO 160 J 342 -2453. -503f 0. 0.
NO 161 'J 344 723. 0.=13319.
NO 158 J 341 5322. 0. 0.
NO I59 J 343 -7074. -33167. -9599.
NO

" 160 J 342 =3671. -36476. 0.
NQ 161 J 344 -375. 0. -!0271.
NO 158 J 341 5455. 0. '.
NO 159 J 343 ='7f74.=i!120. -4375.
NO 160 J 342 -3353. -12220. 0.
NO 161 J 344 -930. 0. -4726.
NO 158 J '341 " 5049; 0. 0.

0.
0.
0.
0.
0.
0
0.
0.
0.
0.
0
0
0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0. 0.

Continued



EFS-1. 3 FOR SRSS-4. 3

ABL

HHZTZNG BEEN TTSI38 DATE 8 B 8I
BY MJ& PAGE 3 III DP I'LI

P~t.i) d7

SSE AUX TROLLEY REACTIONS
" 'IFFERENCE OF ELEMENT FORCES IN"ECEl'fEN~CFbRDI¹'fE 8/STEH

I
~ 3

ELEM NODE FX , FY FZ MX
B 3 ND SET~343 =f32~$fb. -31K .
B M NO 160 J 342 2354. -11293. 0. 0.
B M NO 161 J 344 .2120. 0. -3396. 0.

sl I 8 L NO 159 J 343 1200. -22904. -7247. 0.
!i=: B L NO 160 J 342 5460. -24766. 0. 0.

'
B L'O ihi J 34'4=320
* M NO 158 J 341 3553. 0. 0. 0.

.'g= A M NO 159 J 343 1628. -3434. -2396. 0.
A M NO 1'60 ~42 4934. =fUb

I, '
M NO 161 J 344 -90. 0. -2500. 0.

A Q NO 158 J 341 5480. 0. 0. 0.
A Q NO 159 J'43=3454. -T~~5. ~PD
A Q NO 160 J 342 538.. -27645. O. 0.
A Q NO 161 J 344 673. '. -5638. 0.

0.
0.

0.
0.
0.
0.
0.

0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

( lb B in-1 h)

33.

MINIMUM VAI UES -14455. -124520. -33916. 0. 0. 0.



EFS-1. 3 FOR SRSS-4. 3

ABLE l37I

HHITING REGN T95<8 DATE I 0 87
BY Pi J NI PAGE ~llL OF ILI

OBE ROPE LOADS
SUM OF 'ELEHENT FORCES I~LEHENl CO-ORDTNATE SYSTEH~IB. in-15)

D.
0.
0.

0
0

0.
0.

0.
0.

0.
0.

MAXIMUM VALUES 418350. 0. 0.

ELEM NODE FX FY FZ
NID 'AO U IB'~AOA 213i55~
MID 60 D 156 J 406 418350. 0.

60 V 156 S 406 178700. 0."'/4'0"D 15~406
LHE eo u 156 S 406 161450. 0.
LHE 60 D 156 S 406 3876'PO. 0.

'"RHE AO U '155 J AOA IFITEO. O.
RHE 60 D 156 J 406 396160. 0.
MID NO 156 S 406 24555. 0.
1/4 NO 156 J 406=23TO
LHE NO 156 J 406 21673. 0.

~ . RHE NO 1 56 J 406 23222. 0." -'
M 'O 156'~406=24

B L NO 156 S 406 21610. 0.
A M NO 156 J 406 21854. 0.
A O NO

-—156 a-40m—Zra

MX
0.
0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.

MY
d
0.
0.
0.
0.
0.

0.
0.

n

0.
0.

0.
0.

0.

0.
0.
0.
0.
0.
0.

0.
0.

0.
0.

0.
0.

0.



EFS-1. 3 FOR SRSS-4. 3 WHITING REGN 715'38 DATE 8 5 87
MJW

ABLE I5TIZ

OBE ROPE LOADS
DIFFERENCE OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEN f lb6 in-Ih)

NID 60
NID 60

;) 1/4 60
1/4 60

\ LHE 60
LHE 60

"RHE" 60
RHE 60
NID NO

: I '/4 NO
LHE NO
RHE NO""''"B

M NO
B L NO
AN NO"'A 6 'NO

ELEM NODE FX FY FZU'56' 406 66332. 0.
D 156 J 406 -138360. 0.
U 156 J 406 101280. 0.
D I56 J 406=T26280. 0.
U 156 J 406 118530. 0.
D 156 J 406 -107710. 0.'V I56~40i5~8260. 0.
D 156 J 406 -116180. 0.

156 J 406 15445. 0.
156~406 86900. b.
156 J 406 18327. 0.
156 J 406 16779. 0.
156 J 406 Z5279. O.
156 J 406 18390. 0.
156 J 406 18146. 0.
I56 4 406 T834~

0.
0.
0.
0.
0.
0.

0.
0.

0.
0.

0.
0.

NX
0.
0.
0.
0.
0.
0.

- 0.
0.

0.
0.

O.
0.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

. NINIMUM VALUES -138360. Oa 0. 0. O. 0.

6



EFS-1. 3 FOR SRSS-4. 3

BEE Ills

NMITINQ REQN 74~08 DATE 8-~-87
* MM .&3-

~tPl~... 1

ELEM NODE FX FY FZ
M1D 60'0 $ 5~40~71940. 0.
MID 60 D 156 J 406 661920. 0. O.

j) 1/4 60 0 156 J 406 22'9250. 0. 0.— 1/4" 60 D'56 J 406i3923
11 LHE 60 V 156 J 406 191310. 0. 0.

LHE 60 D 156 J 406 604390. 0. 0.
RHE—60 V 156-a-40~r4ZS .
RHE 60 D 156 J 406 620280. 0. 0.
MID NO 156 J 406 30865. 0. 0.
1/4 NO

" 156 J 4 011 '27 426 '. 0
I LHE NO 156 J 406 23397. 0. 0.

RHE NO 156 J 4Qb 27324. 0. 0.
5 M NO "156'D 406 3127~
8 L NO 156 J 406 23365. 0.
A M NO 156 J 406 23773. 0.
A 0 'O " 156 J 406 23234. l>. 0.

0.
0.

MAXIMUM UALUES 661920. 0. 0.
P

4

SSE ROPE LOADS
SUM OF ELEMENT'ORCES IN ELEMENT CQ-ORDfhTAAE SYSTEM

0.
0.
0.

0.
0.

0.
O.

0.
0.

0.
0.
0.

0.

(1b 6 in-1b )

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.

MZ
0.
O.
0.
Q.
0.
0.
0,
0.
0.
0.
0.
0.

.0.
0.
0.
0.

0.

4



EFS-l. 3 FOR SRSS-4. 3

TABLE g llE

NNITING BEEN 77508 BATE 8 G-87
BV G M PAGE ~8-ll OP ILI

'r JV Nf7

ELEM NODE FX
MID 60 0 156~406 8043.
MID 60 D 156 J 406 -381930.
1/4 60 U 156 J 406 '50740.
1/4 60 D 156 J 406359250.
LHE 60 U 156 J 406 88676.
LHE 60 D 156 J 406 -324400.
RHE -60 u 156 —J 406 6532 .
RHE 60 D 156 J 406 -340290.
MID NO 156 J 406 9135.
1/4 NO 156 J 406 i2574.
LHE NO 156 J 406 16603.
RHE NO 156 J 406 12676.
B M NO 156 J 406 8729.
B L NO 156 J 406 16635.
A M NQ 156 J 406 16227.
A 6 NO 156 J 406 16766.

FY 'FZ
0.
0.
0.

0.
0.
0.

0. 0.
0. 0.
0. 0.

0
0
0.
0.
0.
0.
0.
0.
0

0.
0.
0.
0.
0.
0.
0.
0.
O.

MX
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0
0.
0.

SSE ROPE LOADS
DIFFERENCE OF ELEMENT FORCES IN ELEMENT CO-ORDINATE SYSTEM

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

(ib> fn-lb)
l

MY MZ

MINIMUM VALUES -381930. 0. 0. 0. 0. 0.

" Gl
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EFS-1. 3 FOR SRSS-4. 3

TABLE 12.1

WHITING REQN
BY MJM

IS808 DATE 8-IT-S7
PAGE 8118 OF IZ I

OBE GIRDER END LOADS
SUM OF ELEMENT FORCES IN ELFMENT CO-ORDINATE SYSTEM <1b6 in-lb )

l3*

191

32632.
24733.
31216.

MID 60 U
MID 60 D
MID 60 D
Ill) 60 0
MID 60 D
1/4 60 U

91 J 385
18 I 301

24878
36498

5l J 335 30432
58 I 351 36526.
91 J 385 30631.
18 I 301 29879.

ELEM NODE
60 U 18 I '301

MID 60 U 51 J 335
MID .60 U 58 I 351

6726
15554
36258
12103
8269

19566
46002
15312
11671

1 55590.
136510.
142690.
}28940.
208410.
189280.
195630.
181770.
92851.

640070.
661830.

1745800.
535810
768430
792380

2213900.
667320.

iaaoooo.

2435200
2196100
2417200
2034000.
2940100.
2579400.
2819300.
2524900.
1888200.

MZ
2195100.
2763500.
301 1500.
2492400.
2751500.
3347900.
3726700.
3097600.
1992900.

I I Oj

j I 31

I 9I

I: 91
I

%1 ~
I

I ~I'I
I

41

1/4 60 V 51 J 335
1/4 60 U 58 I 351
1/4 60 U 91 J 385

4 60 D 18 I 301
~ 1/4 60 D 51 J 335

1/4 60 D 58 I 351
1 4 60 D 91 J 385
LHE 60 U 18 I 301
LHE 60 U 5} J 335

26863.
28725.
272SB.
37302.
29544.
35535.
29969
33308
41617

22983
35500
14474
13789.
30816.
43203.
19619
30670
39855

1S9390
85232

1.48950
124610
251140
116970
240170.

70969.
167630.

1193600.
1841600.
646500.

1547100.
1547800.
2138300.

873250
3336100
1723600

2534700
1839000
2471400
2308600.
3063000.
2264800.
2969800.
1922700.
3370900.

3321000.
2807200.
2423700.
2796000.
3527900.
3889900.
2718500.
2935700.
5634600.

1

OI

941

,'1
I

31

~60 58 1 351 70290. 63931. 3798000.
970190.

3339100.

1882500.
3329100.
2252000.

32250.
22387
30788
47210

LHE 60 U 91 J 385 42691.
LHE 60 D 18 I 301 . 40968.

60 0 51 J 335 41757.

157300.
85483.

264330. 3690600.
225}700.
3633400.

2337600
3809200
1071600

78390
254390

71419
24665

LHE 60 D 58 I 351
LHE 60 D 91 J 385

37918.
42836.

RHE 60 U 51 J 335 20782.
RHE 60 V 58 I 351 22150.
RA~0 U 91 J 385 20I139.
RHE 60 D 18 I 30l
RHE 60 D 51 J 33S

26466.
28583.

9732.
34200.
}0713.

5352
13206

66326.
166050.
61827.

270740.
89947.

256660.
}683000.
246390
293130
289330

}496300.
2277000.
1465600
3223900
1913200

R~O~GM 30~'2260. 407'I. 1711520. 254100. 23'96 00

3037000.
3291200.
3476900.
5716400.
4238900.
32'94900.
1249100.
2472100.
1857400.
2144400.
1511600.
3364500.

2
I
F31

91

85335.
97092.

12858.
4984.

RHE 60 D 91 J 385 28664.
MID NO —.. *18 I 30} '5842.

41
I MID NO 58 I 351 25901.

MID NO 91 J 385 17615.

11143
26309

8844

78931.
85979.
72257.

R~d D 58 I EST 27384. 46503. 258040. 2309000.
312630.
479300.
502630

1259800
399200

3050000.
1851500.
1774900.
1436200
1661600
1401700

2176200.
2908500.
1579300.
1935500.
2132300.
1778400.~0 l8 \ 301 25624 1473500.
3220200.
2117800.

71488.10591 1516200.
2018200.
1461600.

1390500.
991430.

1693700.
182151/4 NO 51 J 335

64450.
89094.

1/4 NO SB I 351 24784. 31416.
4 NO 91 J 385 25904. 1 1 296. 2275400.

1253300.
1958400
1341300
1769200

506560.
1220200.
1575800.

5737912074LHE NO }3 I 301
LHE NO 51 J 335 16707. 19993. 107840. . 2665500
LHMO 58 "I'51 22784, 22039. 4'99'12. 1319100, 1317700, 2146600

1165300415790 170450098233.
119190.

7372
3227

LHE NO 91 J 385
RHE NO 18 I 301

171 58.
22383.

RHE NO 51 J 335 1586h. 7521. 50874.
RHE NO 53 I 351 21961. 26507. 107960. 1

231000. 18} 1600. 1 102500.
237600. 1153700. 1910800.
289500. 1704500. }682300.

5
, 'I

Continued

RHE NO 9} J 385 15904. 9420. 46402.
M NO 1$ I 301 28682. 9137. 88513.

1670500204930 1122200
426500; 1828500. 2137900.



EFS-1. 3 FOR SRSS-4. 3 WHITING REGN TT+0S DATE 8 l7 8

g'
I

'

C

3 OBE GIRDER END LOADS

Continued

(Ib 4 in-1 b )

$ 31
I
13i

~ 18i
I

„'El

ELEM NODE FX FY FZ NX NY~1,~35 17f 14. T20GI. VI306. 680840~1I4100.
B 8 NO 58 I 351 28804. 12159. 79742. 517230. 1760400.
B N NO 91 J 385 17222. 9640. 81970. 466720. 1463000.

B L NO 51 J 335 7396. 24513. 119170. 1232500. 1431500.
B L NO 58 I 351 25514. 6613, 41879. 121390. 1364700.

A N NO 18 I 301 26206. 6754. 51866. 237800. 1395500.
A M NO 51 J 335 4765. 22305. 114550. 1176800. 1254100.

0 58~51 dDTEE. ~548. 4571 1. 803450. 1373500.
A N NO 91 J 385 4906. 5405. 103870. 254350. 1158100.
A Q NO 18 I 301 43580. 5949. 55941. 432190. 2105100.

A Q NO 58 I 351 '6381. 10260. 48829. 554860. 2201100.
A Q NO 91 J 385 25819. 17148. 103080. 920770. 2168300.

NZ
1873500
2471900.
1738400.
2101 500.
1045900.
2033700.

602860.
1831300.

528370.
2072100.

391230.
3443200.
4115500.
4343300.
1867600.

41

MAXIMUM VALUES 43580. 71419. 270740. 3809200. 3690600. 5716400.

3/
"J>

I

Ql

34>
1

551

351

'37
I

I
331

I OI

'.I!
I





EFS-l. 3 FOR -SRSS-4. 3

TABLE Q I Z.2

11HITING REQN 79805 DATE !3 ll 87
BY PIJIA PAGE 5 IIO OF

SSE GIRDER END LOADS
SUM OF ELEi~lENT FORCES IN ELEilENT CO-ORDINATE SYSTEM (lbP in ib >

MY l'1Z
3067400. 2779700.
2740200. 3680000.
3144600. 3904100.
2407900. 3205200.
4085800. 3833600.
3508200. 4711400.
3941700. 5221500.
3427600. 4331100.
2429400. 2595800.
3566300. 6036200.
2377800. 3793200.
3508600. 4229600.
3131 100. 3982300.
4507700. 6309600.
3087900. 5624900.
4390800. 4635300.
2712800. 4935900.
5132800. 10674000.

ELEM NODE FX FY FZ l'1X

MID 60 U 51 J 335 32286. 19690. 168010. 828590.
MID 60 U 58 I 351 48209. 44999. 172990. 2181500.

ID 60 U 91 J 385 32437. 15340. 158620. 659710.
MID 60 D 18 I 301 57056. 11280. 291960. 1052100.
MID 60 D 51 J 335 42675. 27311. 270870. 1070700.

ID 60 D 58 I 351 57082. 63869. 275930. 3083400.
MID 60 D 91 J 385 42940. 21478. 261410. 912630.1/4 60 V 18 I 301 48188. 19115. 112230. 2533700.

4 60 U 51 J 335 47646. 32924. 198530. 1708000.1/4 60 V 58 I 351 46822. 57311. 102730. 3136800.
1/4 60 U 91 J 385 48363. 20305. 185200. 877070.7~0~8 i 301 BGTB4. 22261. 165160. 2680500.
1/4 60 D 51 J 335 51277. 45677. 356650. 2277900.1/4 60-D SB I 351 56780. 68765. 156090. 3563100.1/4 6I)~91 JMBB 52033. 28790. 343340. 1258400.
LHE 60 U 18 I 301 54725. 57866. 81804. 6295400.
LHE 60 .U 51 J 335 79297. 67491. 195960. 2335300.

I13'r
1'17!

IIO!

8~5Z 5'5'472. f3237'0. ~33'55. /229500. !EEOXOO. 4074400
LHE 60 U 91 J 385 81344. 40197. 183010. 1717800.
LHE bo D 18 I 301 65534. 58011. 105580. 629'9000.

5121300. 6275900.
3198300. 5693400.

LHE 60 D 91 J 385 81520. 43189. 356310. 1850100. 5668500. 6280300.RE~IIII 1 8~0 I 41 1'87~23~~1870. 5E7750. 3! 77500. T940800.
RHE 60 V 51 J 335 26843. 12982. 8061 l. 358380. 1790600. 3256000.
RHE 60 V 58 I 351 39818. 44924. 1971 50. 2200400. 3072000. 3025600.
RRE EIFT1 91 J 385 269f5~798. 74971. 319420. 175M600. 2844900.

4626200. 2342600.
2546500. 4780900.

RHE 60 D 18 I 301 47366.'394.. 373630. 436260.
RHE 60 D 51 J 335 40283. 18854. 120140. 419270.

'1
11

I
2

01

I

I'I

J51 4755~i61179, 5589fb. J2'93'!100. 44fEOTm. ~504200.
2432800. 4147500.RHE 60 D 91 J 385 40399. 20362. 114800. 435530.
2301700. 2007700MID NO 18 I 301 42801. 6145. 116040. 699750

MID NO 58 I 351 42952. 32991. 102100. 1589800. 2159200. 2750900.MID NO 91 S 385 22786. 11492. 87759. 493070. 1661800. 2260000.174 NO IB I 30'~4057. fBT53. S2323. 24'ff900. 203150!!. 1969201.

ERE. 6~ %1~35 79467~7754. 36 PHOO. 3341 100., 5707700. 10774000.
LHE 60 D 58 I 35l 63076. 133760. 97501. 7243300. 3195500.. 6079100.
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''OMENCLATURE& REFERENCES

NOMENCLATURE

c
d
E

Fx
Fy
Fz
Ix
Iy
Iz
Jx
Jy
Jz
L
Mx
My
Mz
p
ROTX

ROTY

ROTZ

UX

UY

UZ

z

'Y

Area
Length of section that is buckling
Length of section that is buckling
Distance to extreme fibers
Di stance to N. A.
Modulus of elasticity
For ce appli ed .in the "x" direction
Force applied in the "y" direction
Force appli ed in the "z" direction
Moment o f Inerti a about "x-x" axi s
Moment of Inertia about "y-y" axis
Moment of Inertia about "z-z" axis
Polar Moment of Inertia about "x-x" axis
Polar Moment of Inertia about "y-y" axis
Polar Moment of Inertia about "z-z" axis
Length
Moment about "x" axis
Moment about'y." axis
Moment about "z" axis
Load
Rotation about the Global "x" axis used in modal
analysis
Rotation about the Global "y" axis used in modal
analysis
Rotation about the Global "z" axis used in modal
analysis
Displacement in Global "x" direction used in
modal analysi s
Displacement in Gl'obal "y" direction used in
modal analysi s

Displacement in Global "z" direction used in
modal analysis
Centroid location in "x" direction
Centroid location in "y" direction
Centroid location in "z" direct'ion
Tensile or Compressive Stress
Shear Stress
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ATTACHMENT 1

REQUEST TO DISPOSE OF

REMOVED STEAM GENERATOR ENCLOSURE CONCRETE

ON THE DONALD C. COOK NUCLEAR PLANT SITE
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1.0 Introduction

Indiana Michigan Power Company (I&M) submits this application
pursuant to 10 CFR 20.302, foi the disposal of licensed radioactive
material on the Donald C. Cook Nuclear Plant site. The proposed
method of disposal is not currently authorized by the Cook Nuclear
Plant operating licenses.

The subject material consists of small quantities of Cobalt-60
(Co-60), Cesium-134 (Cs-134), and Cesium-137 (Cs-137) distributed
in the outer surfaces of reinforced concrete to be removed from the
Cook Nuclear Plant Unit 42 steam generator doghouse" enclosures.

The potential radiological and environmental impacts of the
proposed disposal have been analyzed and, evaluated and are
presented in this application. The cost benefit of the concrete
disposal versus the most feasible alternative is also discussed.
I&M concludes, based on the information presented here, that the
proposed method of disposal presents no significant impact or
hazard to the public health and safety or to the environment.

2.0 Waste Stream Description

In late 1983, it became apparent that the Cook Nuclear Plant
Unit g2 was experiencing degradation of steam generator tubing
caused by inter-granular corrosion (IGC). Analysis of available
remedial measures and repair techniques demonstrate replacement of
the four steam generator lower assemblies to be the most viable
option to insure full power operation of the unit for the remaining
plant life. In the second quarter of 1988, Unit. 52 will shut down
and the planned steam generator repair will take place as described
in the D. C. Cook Plant Unit No. 2 Steam Generator Repair Report
(Ref. X.). The outage will begin when the current cycle's fuel
supply is exhausted.

2.1 Structural Concrete Removal

To provide access for complete replacement of the four steam
generator lower assemblies, a large opening will be cut in
each of the reinforced concrete doghouses surrounding the
steam generators. When the installation of the steam
generator components is complete, the doghouse enclosures will
be restored to the original condition using new materials.
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2.2 Physical and Chemical Characteristics

The concrete will be removed in twenty-four to thirty large
slabs ranging in weight from twenty-five to seventy tons each.It is planned to dispose of the material in this form, as
large structural segments. The roof sections are three feet
thick, and the wall portions are two feet thick. The
estimated total weight of the slabs is 920 tons. This total
includes an estimated 65 tons of reinforcing steel and steel
structural supports.

The material is part of a Seismic Class I structure and is
made .up of a Class I structural concrete mix. Specifications
for the original material require a strength of 3500 psi 9 28
days, 3-54 air content, and a strict quality control program
during mixing and forming. Chemically, the material is inert,
and will pose no hazard to the public or the environment. The
mix specification shows the material to contain cement, fly
ash, sand, and stone.

2.3 Radiological Properties

The outer surfaces of the doghouse structures are in the upper
containment volume. The surfaces were painted with nuclear
Grade I paint prior to operation of the unit. However, the
airborne contamination inside containment, arising due to

, normal operations, has brought. small amounts of radioactive
contamination into contact with the surfaces. Over the ten
years of plant operation, the small amounts of contamination
have diffused through the paint and into the outer layer of
concrete. Inside the doghouse structure, airborne
contamination again has contributed to the, deposition of
radioactivity on the walls. With the exception of the roof,
the interior of the doghouse is protected by steel liner
plate. This plate will be removed prior to disposal of the
concrete. The liner material is not included in this
application for alternate disposal.
Radiological analysis was performed on samples of paint and
underlying concrete from the outside wall of the doghouse
structures. The sampling procedure and analysis are discussedfurther in the next section. Three nuclides were found in the
concrete; Cobalt-60, Cesium-134, and Cesium-137. The averageof the measured sample concentrations 'of each nuclide are
given in Table 1 below. The concentrations represent the
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activity expected in the surface of the concrete when it is
disposed of after decontamination. The maximum measured
sample concentration was utilized in portions of the
radiological impact assessment to insure conservatism in the
calculations, and these values are summarized in Table 1 also.
To calculate the total activity present in the concrete, an
estimate was made, based on the sample data, of the amount of
diffusion of the radionuclides into the concrete. Theactivity is estimated to decrease to 1/100,000th of the outer
value within the first one inch from the surface. Totalactivity was calculated by integrating the concentration tothis depth over the entire surface area of the concrete
blocks.

Several conservative assumptions were made in calculating thetotal activity content of the concrete. First, the surface
area was calculated based on total volume of concrete and a
uniform thickness of two feet. This effectively creates
approximately twenty-five percent more potentially
contaminated surface area than actually exists. Second, all
surfaces were assumed to be equally contaminated. Due to the
presence of the protective steel liner plate, any
contamination on the inner concrete surface is expected to be
small relative to that measured on the outer surface. Table 1indicates the total calculated activity of each radionuclide
based on both the average of the sample concentrations and on
the maximum concentrations measured in the surface.

Table 1
Radioactivity Content of the Doghouse Concrete

Ave based
Nuclide Half-life Ave. Conc. Max. Conc. Activity

(years) (pCi/gm) (pCi/gm) (uCi)

Max based
Activity

(uCi)
Co-60

Cs-134

Cs-137

5.3

2.1

30.0

1.33

0.33

2.60

2.70

0.70

7.70

7.8

1.9

15.4

16.0

4.1

45.6

Total 4.26 11.10 25.1 65.7
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2.4 Sampling Program

In November of 1987, samples of the paint and outer layers of
concrete were taken from the roofs and walls of the steam
generator doghouse enclosures to determine the expected amount
of radioactive contamination. Specialized

'scabbling'quipmentwas used to remove and collect samples of; the
paint, first 1/16" layer, and second 1/16" layer of underlying
concrete. The equipment is specially designed to accurately
remove as little as 1/32". The scabbling equipment is also
equipped with vacuum flow design features to collect the
removed material, and provide protection from airborne
radioactive particles. Material scarified from the doghouse
surfaces was collected for radiological analysis. Precautions
were taken to insure that cross contamination of the samples
did not occur.

Samples were collected from a total of thirty-six locations on
the two twin doghouse structures. Each sample area measured
approximately 6" X 6". Ten samples were taken from each of
the roofs of the two structures, and eight samples from the
lower portion of the walls of each structure. Three passes
were made at each location, first removing the paint (first
pass), then 1/16" depth of the underlying concrete (second
pass), and finally another 1/16" of concrete (third pass).
Only a small amount of material was collected on each pass,therefore samples were combined for analysis. In each of the
four areas, similar passes were combined. For example, on the
roof, all 'first passes'ere combined to form a
representative sample of the paint from that area. The
combining of all 'second passes'ormed a representative
sample of the first layer of concrete in that area, and so on.
A total of twelve samples were collected and analyzed.

The samples were analyzed by Controls for Environmental
Pollution, Inc. (CEP). CEP is under contract with ISM to
perform routine and special sample analysis for the Cook
Nuclear Plant. At the time of the contract award, CEP's
procedures and methods were evaluated and approved as
technically acceptable. An overview of the sample analysis
method used is attached as Appendix A.
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3.0 Concrete Preparation and Disposal

The concrete sections will be cut from the enclosures using a
diamond wire saw cutting operation, which will result in relatively
smooth cut surfaces. Equipment to control and minimize dust and
debris are an integral part of the cutting operation. After
removal of the large block sections, approximately one foot of
concrete will be chipped back from the cutlines to expose the
reinforcing bars. This concrete chipback material is not included
in this application for alternate disposal.
3.1 Removal Operations and Controls

The blocks will be removed from containment to the auxiliary
building. All surface areas of the blocks will then be wiped
down to remove dust and materials which could be contaminated.
After wipe down, the blocks will be surveyed for both loose
and fixed contamination. Release surveys will be conducted in
accordance with procedures for controlling the removal of any
material from a radiologically controlled area.

The concrete blocks will be wrapped with protective material
to further insure that no contaminated material is spread
during initial handling. Wrapping shall include taping of all
openings and seams. The concrete will be moved to a temporary
storage area within the site protected area. Radiation
protection controls during storage will be established based
on the results of the contamination surveys.

3.2 Concrete Decontamination

Later in the Steam Generator Repair schedule, when space and
manpower resources permit, the concrete blocks will be further
processed prior to disposal. Items embedded in the concrete
such as equipment supports, anchor bolts, and conduit and
piping restraints shall be cut off flush with the concrete
surface. The painted surface of the concrete will be removed
to a minimum depth of 1/16" into the underlying concrete by a
mechanical scarifying process. The paint and concrete residue
resulting from this removal process is not included in this
application for alternate disposal.
The decontaminated blocks will again be surveyed prior to
release for disposal. Any areas on the blocks which do not
meet radiation protection release criteria, or exceed the
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assumptions made in the radiation dose evaluation of this
application, will be further decontaminated prior to release
for disposal.

3.3

3.4

Record Keeping

Records of contamination and radiation surveys made of the
concrete material at any point in the outlined process shall
be documented and maintained as required by procedures
governing radiation and contamination surveys, and the removal
of any material from a radiologically controlled area.

The quantity of radioactive material present in the concrete
shall be reported, as it was derived in these evaluations, in
the appropriate Donald C. Cook Nuclear Plant Semi-Annual
Effluent Report for solid effluents as required by plant
Technical Specifications.
Concrete Disposal

The proposed disposal method for the concrete blocks is to
remove them to an area outside the protected area fence, but
within the Donald C. Cook Nuclear Plant site boundary. The
Cook Nuclear Plant is located in Lake Township, Berrien
County, Michigan approximately eleven miles South-Southwest of
the center of Benton Harbor, Michigan. The plant site
consists of approximately 650 acres situated along the eastern
shore of Lake Michigan. A more detailed description of the
plant site area can be found in the "Final Environmental
Statement Related to Operation of Donald C. Cook Nuclear Plant
Units 1 and 2" (FES), issued by the United States Atomic
Energy Commission in August 1973.

The chosen site is located as shown on the attached plot planof the Cook Nuclear Plant site. This area is presently thesite of concrete spoils and other construction remnants left
from the construction of the plant. The site is more than 200
yards away from any area occupied by plant personnel on any
regular basis, and is 150 yards away from Thornton Road. Thesite is also surrounded by earthen mounds on all sides, with
the exception of the access point.
Once the concrete is in place, it will not be visible exceptat the access point. It has not yet been determined whether
or not the slabs will be stacked or individually laid down
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but, the maximum actual area occupied by the blocks will be
less than twenty by twenty-five yards.

Due to the nature of the waste concrete, and the conclusions
of the radiological and environmental assessments, I&M
proposes no action beyond placement of the concrete blocks in
the identified area.

This request for alternate disposal of the Unit N2 doghouse
concrete is proposed for a one time occurrence due to an
unusual maintenance activity. The only possible recurrence of
this specific waste stream would be in the event that similar
maintenance becomes necessary for Unit Nl. In this event, a
similar evaluation would be performed and submitted for
approval.

The proposed disposal activity is expected to occur between
July 1, and December 31, 1988.

4.0 Radiological Impact of Waste Disposal

~

~

~

~

An evaluation of the potential radioactive dose to a plantsite worker and to a member of the general public has been
performed to determine the radiological impact of placing the
concrete in the proposed location on the Cook Nuclear Plant site.
The details of this evaluation are included in Appendix B. The
calculations were performed using applicable methodologies in
Regulatory Guide 1.109, NUREG/CR-3332, and Introduction to Health
~Ph sics, Cemher

4.1 Potential and Principle Exposure Pathways

All potential exposure pathways recommended by Regulatory
Guide 1.109 (Ref. I.) were evaluated with the exception of
potential dose from incineration of the waste. There is no
feasible scenario by which the concrete would be burned.

Highly conservative assumptions were made relative to the
mechanisms and severity by which the radioactive inventory in
the concrete might contribute to the exposure of any member of
the public or a plant worker.

Assumptions made in each of the dose calculations, the
calculational methodology followed, and the final dose results
are all presented in Appendix B.
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4.2 Exposure due to Ingestion Pathways

Calculations related to ingestion of radionuclides which
escape to Lake Michigan, to the groundwater, or make their way
to foodstuffs are all based on extremely conservative
assumptions. No credit is taken for dilution by snow or
rainwater. Liquid releases are assumed to occur at the
original concentrations at time of disposal, exposure through
foodstuffs is assumed after forty years of site control. The
doses derived for each of these pathways are not additive,
since each scenario assumed the entire inventory was available
by the specific mode of exposure.

Doses due to ingestion of water from Lake Michigan, fish from
Lake Michigan, or well water polluted by the concrete are on
the order of one millionth to less than one trillionth of a
millirem per year. In comparison to natural background
radiation sources and the NRC proposed value of one millirem
per year as Below Regulatory Concern (Ref. XI.), the doses
from these pathways are indiscernible and essentially equal to
zero.

For the calculation of dose from foodstuffs grown on the
disposal site after loss of I&M control, pathways to grain,milk and meat were calculated. It was assumed the entire
inventory of activity resided in the top fifteen centimeters
of soil in the area equal to the concrete disposal area. It
was then assumed that the entire yearly intake of food to a
person was derived from that area. The maximum critical organ
dose to a child under these assumptions is one tenth of amillirem. Total body and other organ doses were on the order
of one hundredths or one thousandths of a millirem per year.
The calculation also took no credit for rain and snowdilution.

4.3 Exposure due to Resuspension Pathway

For calculation of potential doses from inhalation of
radionuclides released from the concrete, it was assumed that
the radioactivity in the concrete was concentrated at the
surface as dust with the potential to become airborne. The
resuspension characteristics were assumed to be similar to
those of very dry soil. The qualities of concrete make this
scenario highly unlikely, and the calculated doses of less
than one trillionth of a millirem per year indicate that theradiological impact from this pathway is realistically zero.
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4.4 External Exposure due to

'Shine'.5

Shine exposure to persons in the vicinity of the concrete
blocks is the most likely and most realistic pathway of
radiation exposure due to this proposed disposal method. The
calculation performed assumes direct exposure to the entire
inventory of activity in the most conservative geometry.
After loss of I&M control of the site, this exposure is
assumed to be continuous. The calculation assumes that the
radiation concentration is equal to the maximum sample
analyzed. The radioactive inventory is assumed to be located
in the extreme surface of the concrete, thus eliminating the
majority of the self-shielding of the material.
Dose to the Maximally Exposed Individual
The dose to the maximally exposed plant worker is due to shine
or external exposure from the concrete blocks. The assumptionis that the worker stands within one meter of the block for
inspection or survey purposes for 250 hours"per year.
Maximum Potential Whole Body dose to a Cook Nuclear Plant
Worker due to 'shine'.

0.102 mrem/year

For the case of an inadvertent intruder onto the disposal
site, it was conservatively assumed that the intruder would
remain in the vicinity (within one meter) of the concrete
continuously for two weeks before being identified bysecurity.
Maximum Potential Whole Body Dose to an Inadvertent Intruder
on the disposal site due to 'shine'.

0.138 mrem

After loss of I&M control of the disposal site, the dose'due
to shine from the disposed concrete was conservatively assumed
to be continuous, or twenty-four hours per day at, one meter.
Ingestion of foodstuffs grown on the site may also contributeto the dose impact after the site is abandoned but is not
considered to be additive to the external dose. It is notlikely that food would be grown in the area unless the
concrete blocks had been removed.
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Maximum Potential Whole Body Dose to an Individual after the
site is released from Institutional control.

Due to
'shine'ue

to ingestion of foodstuffs
0.711 mrem/year

0.024 mrem/year

All of the evaluated maximum doses are less than the proposed
NRC value of one millirem per year for material Below
Regulatory Concern.

5.0 Environmental Impacts Assessment

Steam Generator Repair at Cook Nuclear Plant Unit g2 was
thoroughly evaluated economically, radiologically and
environmentally, as is documented in the Repair Report (Ref. X.).
Removal of the concrete as described is necessary to provide access
for removal and reinstallation of the steam generator lower
assemblies. The concrete cannot be placed back into the unit and
therefore must be disposed of.
5.1 Burial of Concrete at a Licensed Facility

The only alternative presently available for the disposal of
licensed radioactive material is burial in an offsite licensed
burial facility. At current rates, this option would cost a
minimum of $ 1.8 million. This total includes the cost of
cutting the blocks for shipment, burial charges,
transportation, and packaging. In addition to these costs,
there would be added work to the project scope which could
impact the outage length. The estimated cost of the proposed
method of decontamination and disposal is $ 200,000, including
packaging, transportation, and burial of the removed painted
surface material.
Aside from the dollar cost to I&M and its ratepayers, the
burial of this concrete at an offsite licensed facility will
require approximately 17,500 cubic feet of allocated burial
space. The proposed decontamination and on-site disposal will
require only an estimated 1,600 cubic feet of allocated space.
I&M has already requested and been granted additional burial
space to accommodate the repair outage wastes, however, the
project goal will be to minimize the utilization of the
allocation.
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5.2 Non-Radiological Impacts

Impact of the proposed disposal method has been reviewed and
shows no significant effect on the environment. The
environmental characteristics examined include geographical,
demographical, land use, hydrological, geological, ecological,
historical, archeological, architectural, scenic, and
cultural.
The conclusions on environmental impact are based on the
physical and chemical stability of the high grade concrete,
the present similar use of the proposed site, and the fact
that no soil will be disturbed.

Noise levels generated by the construction equipment used to
transport the concrete could be considered a nuisance by
individuals living adjacent to the plant. However, this is
only a temporary impact that will last only a few days.

5.4 Evaluation of Costs and Benefits

From a cost standpoint, the proposed disposal of the concrete
shows a benefit of approximately $ 1.6 million over disposal in
an offsite licensed facility. A savings of nearly 16,000
cubic feet of burial space allocation benefits Indiana
Michigan Power Co. and all other generators of low-level
radioactive waste under the provisions of the Low-Level
Radioactive Waste Policy Act, as amended.

6.0 Summary and Conclusions

I&M concludes, based on the analysis and evaluations presented
in this application, that disposal of the removed steam generator
doghouse concrete in the manner proposed will have negligible
impact on public health and safety or the environment.

To summarize, this conclusion is based on the following:
The maximum potential exposure to any individual, via
prolonged exposures which are unlikely to occur, is 0.711 mrem
per year. This is very much less than the allowed doses from
regulated sources of radioactive discharges and commensurate
with the NRC proposed definition of Below Regulatory Concern.
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2) The material is of a physical form which is of little or no
value for recycle, and would be very difficult to handle or
remove from the site.

3) The estimated additional cost of $ 1. 6 million for licensed
disposal of the concrete would be borne by I&M ratepayers with
no significant benefit to public health and safety or the
environment.

4) D'isposal of the concrete as proposed in this petition meets
the intent of 10 CFR 20.302 and the Low-Level Radioactive
Waste Policy Act, as amended to efficiently utilize space in
existing disposal sites for licensed radioactive material.


