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ABSTRACT

A detailed description of the test fixture design and the backup
analysis of the fixture assembly and its components are presented in
this report. The test fixture will be required for the separate testing
of two boron-aluminum and two beryllium compression panels,

This report is presented in conjunction with a complete set of
design drawings on the test fixtare system, DRW 90MO05028.
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SECTION I, INTRODUCTION

The development of two boron-aluminum and two beryllium
experimental compression test panels (Figures 1 through 14) by
Marshall Space Flight Center (MSFC) has necessitated the design of
a suitable test fixture system. All four panels are to be tested in
compression and subjected to 2 600 °F temperature environment
during load application, A concentrated load is to be applied to two
of the specimens and a uniform load applied to the remaining two.
The overall dimensions of the four specimens are:

e MDAC Boron-Aluminum Point Loaded: 48 by 72 in.
e Lockheed Beryllium Point Loaded: 48 by 75.5 in,
e Lockheed Beryllium Uniform Loaded: 86 by 29 in.

e Convair Boron-Aluminum Uniform Loaded: 80 by 29 in.

The decision was made by NASA to design a single test fixture
system to accommodate all four panels since enough similarity exists
in their overall dimensions and test requirements, FEach specimen is
to be tested separately and certain minor adjustments and modifications
to the test fixture design or setup must be made for the testing of each
respective panel. For this reason, it is recommended that the
McDonnell Douglas Astronautics Company (MDAC) panel be tested
first since some gusset plates must be field-welded to the enclosure
frame for the test setup on the uniform loaded beryllium panel. These
gussets may interfere with the side constraint devices on the MDAC
panel test setup.

The two basic parts of the test fixture system are the loading
column and the heat enclosure. The loading column consists of one
hydraulic cylinder, one load cell, two partially tubular connecting rods,
and two monoball lug and pin connectors at each end. The top lug and
pin connector attaches to the crosshead of the 2, 000, 000-1b Gilmore
testing machine (Building 4619) which will function as an attach and
reaction point for the loading column. The loading column structure
was designed to withstand the 350, 000-1b test load with a required
factor of safety. The lower part of the column which is located within
the heat enclosure is exposed to the 600 °F thermal environment during
testing. This exposed area is wrapped with insulation and a simple
cooling system was designed to prevent overheating of the load cell
and the hydraulic cylinder.



The required thermal condition is accomplished by enclosing
the specimen within an insulated rectangular structure, then forcing
hot air from an independent heat source through a duct system connected
to the heat enclosure. The framework of the heat enclosure must also
provide lateral and base support for the compression panels. The
structure around the passage hole in the ceiling provides lateral support
to the loading column, The enclosure which is 4,17 ft wide by 6. 03 ft
long by 11. 68 ft high is a steel-framed rectangular box covered with
sheet metal and externally insulated over the walls and ceiling with
two layers of 2-in, thick mineral wool boards. The entire enclosure
rests on the steel floor of the Gilmore machine; however, a 1-in., thick
insulation pad {Marinite-36) is sandwiched between the bottom of the
enclosure and the steel floor, In order to have free access to the
panels for instrumentation and inspection, and also to allow for easy
loading and removal of the specimens, the top and two broad side panels
of the enclosure are removable.



SECTION II. DESCRIPTION

The development of a workable test fixture system for the
testing of the four panel specimens required a total system design
which included some existing hardware and some newly designed
components. One of the existing items which is part of the overall
fixture system is the 2, 000, 000-1b Gilmore testing machine (Figures 5
and 6). This large testing machine which is located in Building 4619
simply provides a convenient location for the test fixture, The Gilmore
machine will not be used to apply the compression load to the specimen;
a separately designed loading column will be suspended from the cross-
head of the test machine, This loading column will producé the required
compression loads; whereas, the crosshead functions as a convenient
reaction point for the loading column's force. Also, the crosshead
can be adjusted to various elevations (up to 22 ft from floor); thus, it
provides a means of raising and lowering the loading column as required
for the various tests. The heat enclosure will be bolted to the steel
floor of the Gilmore machine in four locations; two of these locations
will be at existing threaded holes and the other two locations will
require tap drilling into the steel floor. '

The next item, the heat source (Figures 7 and 8) was procured
by NASA for this specific test. The only required work agsociated with
the heat source involved the design of the interface connection between
the duct system and the heater's supply and return ports.

The remaining three assembly items that complete the test
fixture system and were designed under this contract are:

®# Heat enclosure
e Loading ceolumn
¢ Duct system.

The insulated enclosure and its framework must perform as a heat
retainer, and provide lateral and base support for the four specimens.
The loading column's function is to apply the concentrated and/or
uniform compression loads to the compression panels. The duct
gsystemn (Figures 7 and 8) consists of two insulated air ducts, supply
and return, which interface between the heat source and the heat
enclosure. A more detailed description of the above design items
will follow,



A, Heat Enclosure

The heat enclosure {Figures 9 and 10) is a steel framed rec-
tangular box covered with 1/8-in. -thick sheet metal and externally
insulated over the walls and celling with two sheets of 2-in, -thick
mineral wool boards, All of the frame members are A-36 steel, wide
flange beams; most of which are W 6 by 15,5. The two sheets of
mineral wool board are overlapped at the seams to lessen heat loss
through the seams. The wool boards are fastened to the metal panels
with weld pins which are available from the insulation vendor. The
weld pin attachment technique involves welding a 12-gage nail pin to
the sheet metal at 18-in, intervals; then placing the insulation against
the sheet metal whereby the pin completely penetrates the thickness of
the insulation, At this point, self locking rectangular washers are
placed over all of the protruding pins. Insulation is also required
between the base of the heat enclosure and the steel floor of the
Gilmore machine, In this design, a 1-in, thick heavy duty insulation
board, Marinite-36, is sandwiched between the steel floor and the
enclosure.

The top, front. and rear panels are removable to allow easy
loading and removal of the specimens, Handles are attached to these
panels to permit ease of handling during removal and replacement,
The front and rear removable panels have angle stiffeners near their
borders to maintain rigidity of the sheet metal during the removal
process. The top panel is made up of two panel segments to allow
the loading head to be lifted out of the enclosure., The top front wide
flange beam (Figure 10) is also removable to allow possible loading of
the panel specimens with a small crane.

The top panel provides lateral support for the loading column
at the passage hole, Two semicircular rings are permanently attached
to the skin of the top panel; one per panel segment. These half rings
form a complete circle at the passage hole when the top panel is
assembled. A floating collar which is placed around the rod of the
loading column is bolted to the permanent ring after the column head
is placed and set over the specimen,

The base support beam which is required to react the compres-
sion loads applied to the panels consists of a large wide flange beam
(W12 by 85) stiffened with gusset plates, After the gusset plates are
installed, the top and bottom surfaces are machined for close tolerance
(horizontal surface) and parallelism. This will encourage a uniform
distribution of the compression load at the base of the specimen,



The supply and return interface connections for the ducts are
located on the opposite narrow panels of the enclosure. A heat deflector
is located on the inside of the enclosure at the supply duct interface
connection. The deflector was installed to prevent hot spots from
occurring on the panel specimen,

Another function of the enclosure is to provide lateral support
to all four panels during their subsequent testing. l.ateral support
devices required for the McDonnell Douglas boron-aluminum point
loaded panel are located on both sides and center of the panel at the
four ring frame locations (12 points). The devices which interface
between the specimen and the enclosure frame members consist of a
wheel and track type system, This system restrains lateral movement
but allows thermal growth in the vertical and side directions.

The Lockheed beryllium point loaded panel is supported along
its sides at four points per side. The edges (sides) of the panel are
clamped continuously with an angle and narrow plate arrangement.
Four stiffened clip angles per side are used to interface between the
specimen's sides and the side members of the enclosure. These clip
angles will be installed in the field and used for this test only. The
Lockheed beryllium uniform loaded panel is clamped and supported in
a similar manner with four support points per side. However, since
this panel is not as wide as the point loaded panel (48 versus 29 in. )
the distance between the panel edge and the enclosure frame is
considerably more. Thus, for this panel a horizontal "A-frame'"
type structure is used to interface between the specimen and the
enclosure member. Again these side attachment members will be
used for this test only.

The Convair boron-aluminum uniformly loaded panel is also
laterally constrained at the edges but only at two points; one on each
side of the ring frame. Again, a cantilevered "A-frame" interfaces
between the specimen and enclosure. A lug type fitting was installed
by the contractor (Convair) to provide a convenient attach point for the
lateral constraint member, The pin connection will permit thermal
growth in the vertical direction but will restrain lateral deflection, A
simple support device was designed to be placed at the top and bottom
of this specimen to simulate the required simple support condition.
The device consists of a convex (cross-section) member placed within
a concave (cross-section) member with a larger radius. Rocking
motion can occur but lateral motion is restrained.



B. Loading Column

The loading column (Figure 11} consists of one load cell, cne
hydraulic cylinder, two partially tubular rods, lug and clevis connectors,
a loading head, a coupling adapter and an adapter plate. The entire
assembly is suspended from the crosshead of the Gilmore machine.

Each item will be discussed starting with the attachment at the cross-
head and working down.

The first component is an existing adapter plate which is bolted
to the crosshead at existing bolt locations, Connected to the adapter
plate is a lug (AISI 4130 steel) with monoball (swivel joint) which in
turn connects to the clevis of the hydraulic cylinder. The connecting
pin (AISI 4340 steel) between the lug and clevis is a 4-in, ~diam pin
with a 1-in, -diam hole through the core to permit heat treat to an
ultimate tensile strength of 180 ksi. The heat treat was required for
high stresses produced by pin bending. A spacer was required between
the lug and the clevis because a standard monoball could not match both
the existing pin hole diameter and the spacing of the ears on the perma-
nent clevis of the hydraulic cylinder.

The hydraulic cylinder called for in the design is an existing
NASA test equipment item: Hydro-Line N2C, 12-in. bore by 15-in,
stroke. The rod of the cylinder attaches to a coupling adapter (AISI
4130 steel) which in turn connects to a 6-in, -diam rod. The rod (AISI
4130 steel) is a partially tubular member with two 5/8-in. -diam holes
(orifice) which lead to a 1 3/4-in.-diam hole through the core of the rod.
The rod necks down to a 4-in, -diam at the lower threaded end to mate
with the load cell.

The load cell is an existing custom built cell with a 4-in, -internal
diameter. Below the load cell iz attached another 6-in, -diam rod. The
center hole {core) and orifice on this rod are the same as those on the
upper rod. However, this rod is made from AISI 4140 steel, cold drawn
and has a close tolerance finish, This finish is required because of close
tolerance requirements at the passage hole through the enclosure. AISI
4140 steel was selected because AISI 4130 steel was not available at the
6-in. -diam and the close tolerance finish. Connected to this red is a
lug with monoball (AISI 4130 steel) which is pinned to the lower clevis
(AISI 4130 steel). The pin is identical to the pin used in the top lug;
that is, AISI 4340 steel pin with a 4-in, -external diameter and 1-in. -
internal diameter.



The lower clevis device (AISI 4130 steel) performs as a loading
head for the beryllium point loaded panel, attaches to the loading plate
for the boron-aluminum point loaded panel and to the stiffened loading
beam which is required for the two uniformly loaded panels. This
completes the listing of components in the loading column assembly.

The load cell and the hydraulic cylinder have limitations on the
amount of heat they are allowed to absorb: a limiting temperature of
175 °F was placed on the load cell and a 150 °F limit on the hydraulic
cylinder., Two steps were taken to prevent an excessive heat buildup
in these components: a simple cooling system was designed and the
portion of the column which is located in the enclosure was insulated.

The lower portion of the column is externally wrapped,
insulated, with 4 layers of 3/4-in, ~-kaowool blanket to reduce the
amount of surface area exposed to the high temperature environment.
The cooling system consists of having tap water flow through the
partially tubular rods and the tubular load cell. Tap water initiates
flow at the two upper orifice holes, through the tubular rod. then
through the tubular load cell, through the lower tubular rod, and dis-
charges at the two lower orifice holes. The water is carried to and
from the cooling system with a 5/8-in. ~diam hose. This simple cooling
system prevents excessive temperature buildup in the load cell and
hydraulic cylinder.

C. Duct System

The duct system (Figures 7 and 8) consists of a supply and a
return air duct which interface between the heat enclosure and the heat
source., The supply duct is a rectangular sheet metal tube (10 1/8 by
9 1/2 in. ) insulated with two layers of 2-in, -sheets of mineral wool
board. Expansion joints are located at appropriate points to allow
thermal expansion. The duct is supported by roller braces from the
floor,

The return duct is a 8 5/8-in, -diam tubular sheet metal duct
insulated with four layers of 3/4-in. -thick-kaowool blanket (p =8 b /ft3).
The return ducts interface location on the enclosure is at a higher
elevation than the supply line interface to encourage a uniform distri-
bution of hot air flow. Expansion. joints are included and the duct work
is supported by roller brackets. A large portion of the return air duct
is removable to allow easy access to the rear of the enclosure,



SECTION III. ANALYSIS SUMMARY

The two assemblies of the test fixture system which required
some detail structural and thermal analyses are the heat enclosure
and the loading column. A complete set of the calculations prepared
in the structural analysis are presented in Appendix A. And likewise,
the results of the thermal analysis on the loading column are included
in Appendix A,

The thermal analysis performed on the heat enclosure to deter-
mine the required external insulation was conducted by NASA in a pre-
liminary design study. The adequacy of the insulation used on the
enclosure for the 600 °F temperature range was confirmed by Mr, Jerry
Fowler of Ennis Insulation Company, Decatur, Alabama,

A complete structural analysis of the loading column and the heat
enclosure was conducted in support of the design effort. A thermal study
on the loading column was required to determine the heat buildup in the
hydraulic cylinder and the load cell,

A. Structural Analys is

The structural analysis of the heat enclosure can be broken
down into two basic categories: computer model analysis of the
enclosure framework, and hand calculations for the various other
components. The model analysis made use of the 1130 STRESS
program. The model consisted of all wide flange members which
comprise the enclosure framework, The most stringent lateral loads
anticipated by the respective specimen contractors was applied to the
structural model. In this case, the MDAC lateral loads and deflection
limitations set the criteria for the enclosure design. The enclosure
framework turned out to be a stiffness design; that is, the limitation on
deflection determined the member sizes. In general, the member stress
levels recorded on the computer printout were very low. The computer
input and output are part of the analysis presented in Appendix A. The
remainder of the analysis on the enclosure consisted of hand calculations
on the various side and center constraint devices. lower support beam
and other miscellaneous components,

The structural analysis on the loading column involved deter-
mining the strength capabilities of its components and their connections,
Several threaded connections were analyzed and the two lug and pin



connectors (top and bottom) required a detail analysis to determine the
pin bending stress. A high strength heat treated (Fey = 180 ksi) pin

was required at both locations. The partially tubular rods were
checked for stress concentration around the 5/8-in, -diam orifice

holes which are required in the cooling system design, The overall
loading column was checked for its buckling capability as a compres sion
member., Since the columh assembly consists of components with vary-
ing cross-sections, a variable cross-section column analysis was
required, However, in the available analytical approach only two
variations in the cross-section are allowed. In this analysis, the two
minimum cross-sections were used--a conservative approach. The
resulting factor of safety was slightly less than the required 2. 5;
however, the fact that the column provided some lateral support at the
passage hole was not considered in the analysis.

A summary of the safety factor and allowable stress criteria
follows:

1. Allowable stresses for A-36 steel are to be taken directly
from the Steel Construction Manual with no safety factor imposed.

2. TFor other materials such as AISI 4130 and 4340 steel, a
factor of 2. 0 will be imposed on yield strength (Fty) and 2.5 on ultimate
strength (Fy,).

B. Thermal Analysis

A thermal analysis of the loading column was necessary to deter-
mine if the cooling system design would adequately cool theload cell and
the hydraulic cylinder. A thermal computer model of the column was
developed in order to accurately determine the heat absorption in the
two critical components. The results of the thermal analysis are
presented in Appendix A. The assumption in the analysis is that it
will require 6 hr to bring the specimen up to 600 °F and that the
duration of the test will not exceed 6 hr, a total of 12 hr, The
computer analysis was made with and without the tap water flowing
through the tubular sections, The results from these two inputs
indicate that the cooling system was required; and that the water flow
keeps the region below the load cell at a temperature of 88 °F.
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Prepared By ' Date Page

Checked By Date “WTELEDYNE Job No.
Revised By Date — BROWN ENGINEERING T. D. No.
Test Fixture
MATERTAL PROPERTIES
A-36 Structural Steel
Allowable Stresses Ref. AISC Manual of Steel

Construction pg. 5-64

Tension: Ft = 22,0 ksi

Compression: F, = 22.0 ksi or stability allowable

Bending: F, = 24,0 ksi or stability allowable

Bearing: Fp = 33,0 ksi

Shear: Fy = 14.5 ksi

Modulus of Elascity . Ref. AISC Manual of Steel
Construction pg. 6-10

Room Temperature: E = 29,000 ksi

T =600°F : E = 26,446 ksi
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Job No.
T. D. No.

Ref, MIL-HDBK-5B

AISI 4130 AISI 4340
Mechanical Heat Treated to Obtain Fyi,)
Properties . - o

RT 600° F RT 600° F

Feys ki 90 80.46 180 160.92
Fry» ksi 70 55.44 163 129.09
Foy» kei 70 55,44 173 137.5
Fey, ksi 54 49.68 108 99.36
Fpruy» ksi

(e/D=1.5) - 250 230.00

(e/D=2.0) | 190 174.80 326 299.92
F ksi

‘b 3

©E/p=1.5) - 230 211.60

(e/D=2.0) 120 110.40 256 235,52
£, 10° psi 29.0 | 26.33 29.0 | 26.33
£, 10° pst 29.0 26,33 20.0 | 26.33
G, 10°% psi 11.0 - 11.0 -
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HEAT ENCLOSURE COMPUTER ANALYSIS
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Deflection Requirements

a) Deflection, 5 or &,, from applied loads at any frame support
point relative to p%ane X - 2z % 0,030 in.

b) Relative deflection, & 5, of support points on adjacent frames
from applied loads < 0.03 in.

¢) Maximum accumulated deflection at any point shall not exceed
0.06 in. Accumulated deflection is defined as the sum of deflections
from installation, alignment and application of ultimate loads.
d) Plane x -~ z is defined by the intersection of skin and stringers
in the unloaded position. Plane x - y remains perpendicular to
the fixed head of the loading machine.

Relative stiffeness between support points on adjacent frames shall
be > 200000 1b/in.

FIGURE 1. LATERAL DEFLECTION CRITERIA FOR
MDAC B/AL POINT LOADED PANEL
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FICURE 2. MDAC B/AL POINT LOADED PANEL. PREDICTED LATERAL
1OADS AT TIME OF COMPRESSION LOAD APPLICATION
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FIGURE 3. HEAT ENCLOSURE FRAMEWORK 1130 STRESS MODEL

(



Prepared By AN Datec =" ' T Page
Checked By Date “A~TELEDYNE EERNG - 3P No,
Revised By Date BROWN ENGIN T. D. No.
TEsr  SrAveTURE
JoMT  He JoNT  Na Jovr Ne.
Ve PN L P4 -‘— D 228 70 T VAN
& /
Z’é 1A o9 0 L FAS ek Jr _’_ FAY XN a]
| i
|
|
|
|
| %
725 + A o287 79 + A L0ITE ro LN 00
. : |
74 B L pvot 28 4+ [N ool 5 x%'_\, Ce
|
73 A -.oons 77 M\ o073 E 8 -opo
| 1 | j | | | 1 |
ol o 07 -0l © el e =0l ¢ o1 ez
Firoure +  ___ DeEFLECTION AT SIDES AND CENTEN
7T CoLurNS  DUE  TO AT cxatt rofcrs FRODUCTD

BY AMDac FPANEL

OURING  TESTING



TEST FIXTURE ENCLOSURE
1130 STRESS PROGRAM
INPUT

STRUCTURE

TYPE SPACE FRAME
NUMBER OF JOINTS 30
NUMBER OF MEMBERS 44
NUMBER OF SUPPORTS 6
NUMBER OF LOADINGS 1
JOINT COCRDINATES

Oa D Qs

21205 584125 8+94
=5a Ce Os S

& O» 29062 O

5 21405 58,125 32,94
& =bHs 564125 0. S
7
8

w N

O« 584125 0.

21205 584125 DOa
9 3643 584125 0s S
10 21405 584125 56494
1] 4243 58125 Oe 5
i2 2140% 584125 80494
13 42,3 0« 0o &
16 3643 Qs 0« & .
15 21.0% Qs 0©a
16 21405 Qe 129.%
17 06 O+ 129.5
18 0. 29.062 12Z9.5
1¢ 0. 584125 12745
21 3843 58.125 12945

22 3643 Qs 12945
23 21405 Qe 8194
24 2140% Q. 3294
25 21405 0e Bbed4.
26 21,05 Qo 80«94

27 08 29.082 B.9%
28 0. 29,062 32494
29 0O« 29082 56494
30 04 292062 80494

JOINT RELEASES
MUMERT S X

Z

& MOMENT X ¥ 2

11 MOMENT X Y
13 MOMENT X ¥

i
z-



MEMBER INCIDENCES
1 4

~ o of



MEMBER RELEASES
1 START MOMENT Y 2

38 END MOMENT ¥ Z

39 START MOMENT Y '

29 END MOMENT Y
40 START MOMENT Y
40 END MOMENT Y
4] START MCMENT Y
41 END MOMENT ¥

© 42 START MOMENT ¥

42 END MOMENT Y

43 START MOMENT Y
43 END MOMENT Y
44 START MOMENT Y
44 END MOMENT Y

MEMB FROP PRIS 462 34228 lebé 4103 2043 9469 90.
i . .

4
12
26
27
30

MEMBE PROP PRIS 4662 30228 1444 4103 3043 9469

N

29

31 THRU 34

MEMB PROP PRIS Ba53 54799
21

35 THRU 38

17 L1177 Be256 3451 4830
MEMB PROP PRIS «75 75 75
35 THRU 42

63 3,82 24801 1.1865 al38
44 3482 2.801 lelsS 4135
CONSTANTS E 26444s ALL
TABULATE ALL

2495 4561

31041 4i4el

o004 2625
11e3 3476
11e3 3476

15743

+001

MemMmBERS

15.2

39/ 4.0’ 4./1 5}2 FeoreSENT  EFRECTIVE Swern

F



LOADING 1

JOINT | OADS

73 FORCE X =51

26 FORCE X ~e426 :
25 FORCE X ell4 : . '
26 FORCE X o149 : '

23 MOMENT Z 8899

24 MOMENT 2 #7434

25 MOMENT Z =-+1989

26 MOMENT Z +426

2 FORCE X =#51

5 FORCE X =s426

10 FORCE X ll4

12 FORCE X #4149

2 MOMENT 2 =s8899

5 MOMENT Z =e7434

10 MDMENT 2 #1989
12 MOMENT Z +26

27 FORCE X o489
28. FORCE X 14179
29 FORCE X ~5.3%4
30 FORCE X 5.072
TRACE )

SOLVE

PROBLEM CORRECTLY SPECIFIEDs EXECUTION TO PROCEEDs UNUSED RECORDS = 17719



STRUCTURE

LOADING 1

ﬂ-:ﬁs:ﬁtgﬂgﬂ-alﬂ-l.ﬂ---"---a-‘-.-.“..*‘.ﬂ.d....’.ﬂﬂ=83=====a=-=tﬂ‘.--ﬁ‘

MEMBER FORCES

smwssmsMEMBER PROPERT]ESusazmsmnx

BAR JNT L
INe

1 1 29
1 4 29
2 3 6
2 1 -]
3 2 24
3 5 24
4 4% 29
4 T 29
5 15 ¢
5 23 9
& - b6 &
) 7 6
T 5 24
T 10 24
8 T 21
8 g8 21
9 a 1s
9 % 15
10 10 24
10 12 24
il g &
11 11 &
12 14 58
i2 9 58
13 14 -]
13 13 é
14 12 &9
14 20 &9
15 15 15
15 14 15
16 1 21
16 15 21
17 15 658
17 8 658
18 23 24
18 24 24
19 1l 130
19 17 130
20 14 130

WT»
LB.
38
33
8

8
3l
31

g .

38
12
12
8

8
31
31
28
28
20
20
3
31
8

8
76
76
8

g
64
&4
20
20
28
28
194
194
al
31
170
170
170

AREA
INs2
4e61
Gab1l
Geb51
4451
4061
461
I3
4eb1l
4ebl
el
4aeb1l
4eb}
Hab])
4]
Haebl
4eb1
LT3t
hebl
LYY-38
4abl
4at5l
4461
hebl
babl
hathl
4461
Hebl
4debl
4aetl
YY-38
4ebl
Gab]
1177
1177
&b
LYY-S%
hebl
Lebl
4ebl

5Y

IN«3
10.10
10410
1010
10.10
10410
1010
10.10
10410
10410
1010
1010
10.10
10.10
10«10
10.10
10.10
1010
1010
1010
10410
1010
10.10
10410
10410
10410
10410
1010
1010
10410
10.10
10.10
1010
5194
5194
10410
1C410
10410
10.10
1010

52
INs2
3.22
3422
3422
2,22
3e22
2422
3422
3e22
Za22
3422
3.22
3822
3622
3e22
3422
3622
3.22
.22
3.22
3422
qe22
3.22
322
322
322
3422
3422
3422
3.22
3422
3e22
3422
11.02
1102
3022
3422
3.22
3422
.22

A LU L LUNAIU W A AW LML

OUTPUT

------s---;-----FQRCES/MQMENTS::s:z:na:-======

AXTAL
FORCE
=010
0410
=030
020
0439
=(e39
=0s10
O+10
Ca39
=0s+39
=-0430
0.30
Qe39
=0e¢39
Q0e34
=0s34
«0as34
Qu3de
D39
wQe39
0,00
0.00
Q.00
0.00
0400
000
039
439
-0add
Qs34
Oe34
=0s34
=006
C.06
039
=0+39
=023
D.23
leb?®

SHEAR
Y
=0,00
Q«00
-Del2
Qsl2
=000
0.00
Ce 0O
=0.00
0. 00
=000
Cal2
=Qasl2
=0.00
Q.00
0+01
-0a0]
=0a04
0«04
=04 00
0.00
Q.00
0400
Q400
Q.00
0.00
0.00
=0,00
0.00
Cs 04
~0.04
«0,01
0.01
0«00
-4 00
C«00
=000
000
=04 00
=000

SHEAR
z
=041
0410
=153
1s+63
=018
QelB
0.10
-0s10
=0eb%
Q469
-1ls63
les3
Qe24
-0l
)
=0.43
0.06
=0.086
Q412
-0asl2
0.00
0.00
0.00
0.00
0200
0.00
-0-01
0401
0a0s
=0:C6
D643
=Qe&3
QeCO
=0.00
=0s18
0.18
0:05
=0,05
Qe

TORSION
MOMNT X
=0.00
Q400
0,00
«0400
Ca28
~0s28
00
=000
=-1al7
1el?
0400
=0,00
“0a45
Os45
=000
Q.00
=000
0«00
=0e26
0426
0.00
0490
Q400
Cas00
Q.00
000
=000
0.00
0.00
=000
0«00
=000
0.00
-Q400
-0a28
Gs28
000
04040

~0400

MOMENT
¥
1417
1:53

" w0400
P79

=2417
655
~1le93
=1ls17
4a02
2417
0,00
9479
=5455
0.72
-5t
=363
-0e38
=-0eb3
=-0a72
-2437
0400
0.00
0400
000
0.00
Q.00
2437
mlatrl
“0a.38
«Qub3
=5¢48
~3453
~0a.03
0.03
~-2¢17
6e55
=ba3l
—-2479
=353

MOMENT
oz
=0403
=0ell
-0100
=0.73
=0e03
Qe02
Cell
0403
Da03
=403
=0.00
0a73
-0.02
OeDl
Ces3
~0s16
=456
~0a18
=0.01
GelY
0«00
Ce00
0.00

Q.00

Q4C0
0«00
=040}
=000
QeS6
Q.18
«0a43
Cels
Des4
-0044

0.03.

=0.02
=0.01

CeQ2
=(e00

ns-nnagagnaaaSTRESS-aa-=n-==ng-n=;

/A
S1
Qa2
0.02
'0006
0.06
.08
~0.08
-0.02
Ce02
0038
=0.08
=0.06
0+08
Q.08
=0.08
0.07
"'0-07
=0.07
0«07

Ca08.

=008
0400
0400
Q.00
0.00
0400
DeC0Q
0,08
-0 08
=0.,07
0.07
Ca.07
=0.07
=000
0490
0.08
-04.08
=-0a04
004
0.36

MY /SY
K31
Qall
Qal9
=-0400
0.97
=021
Osb4
=-0slQ
=Qsll
D439
De21
0«00
0497
=064
Q07
=054
=D+36
~0e03
=006
=007
=D+23
0«00
D400
000
000
0400
0400
04232
=0s12
=0.03
=0.05
~0454
=0,36
=-0,00
0«00
=0e21
Qed4
“Gele2
-0027
=035

MZ/s5Z
KSI
=000
=0e03
=000
=0es22
=0e01

0e Q0
D.03
D.00
Ga01
-0a01
=0.00
Ce22
«0+00
0400
(el3
=0.05%
=0al?
=005

«0e0Q0 |

0400
0«00
0«00
0«00
0s00
0+00
Q+00
=0,00
:0-00
Cel?
0405
~0el3
Ce05
[s YT
=0+006
Cae01
=0,00
=0s00
Q400
=0400

COMBINE
ABS KSI
Qealé
025
D406
l.26
Q.31
Qe Th
025
Qels
Catsd
Oe31l
Q06
la26
OsT4
0.16
0475
CesB
Ca28
Qel9
Qald
0432
0.00
0400
C.00
Q.00
- 0,00
Q.00
Qe32
0a.22
.28
Q.19
De15
Qea8
[+JPyern
[s R4 FN
Cae31
Qa4
[P
0,32
Q.71

S51GMA
RATIO
Q.008
Qs013
Qe003
C.070
0«017
Qe0nl
G013
0.005
04027
04017
0003
Q0«070
DeCal
Q4009
G041
CeD26
Ca01l6
D.010
Q«CO9
0e0l8
04000
0«000
0000
0.000
0.000
C«000
0«08
Qs012
D016
Cs010
0«041
0.026
0002
0.002
Q0«017
Os041
0028
Dolil8
0039

X%



3
21

1
22

TOTAL WEIGHT=

24

49

49
131
131
130
13¢
131
131
130
130
134
134
134
134

170

28
28
28
8
28
28
28
28
146
l46
146
146

habl
8453
8453
4ebl
hebl
4e61
Labl
4Geb1l
4abl
Geb1l
4ebl
4ebl
Lebl
Lebl
Gebl
4ab1l
4e61
La6]
4061
4a81
4ab]
EYY-3 1
4abl
44661
beb]
4a6]
Ge61]
Gaebl
&a61
8453
8453
8453
8453
Ba53
84523
Ba53
84523
Ce78
0«75
Qe78
0s75
0s75
0s75
Oe75
075
3.82
382
3.82
J+82

2457 (LB}

10410
30.78
3078
10.10
10610
10410
10410
10.10
10410
10410
10+10
10.10
10410
10410
10.10
1Cs10
10410
10,10
10+10
10410
10410
1010
10410
10.10
10410
10410
10,10
10.10
10.10
30.78
30478
3078
3078
A0.78
30.78
A0,78
30.78
Qa7%
Qa74
O Ta

0a74

DeTh
QeT4
Qe74
Cel4
5443
Sele3
Se&3
Seded

322
Se2dy
Sedh
3022
3e22
3022
3422
3s22
3022
3422
3422
3.22
3422
3e22
3422
3622
Ja22
3422
3422
3822
3222
2,22
3.22
3422
3422

3422

3e22
322
3.22
524
S+24%
Se24
5424
Se24
524
He24
524
0.01
0:01
Ce0]
Cs01
Qa0
Qs01
Cell
Ce0l
la85
1485
le85
1485

-leb9
«(e0Q0
0,00
=023
Qs23
Qs39
=0a.39
le59
=1e69
0a51
=-0a51
L.Ca13
=0as13
0al3
-0-13
Ca51
=045]1
0s4s9
Qe g
0413
0«13
0449
=049
039
~Cs39
Qa39
~0.39
0«39
=0439
=000
G.00
=0.00
0.«CO
=00
0.00
=0400
0.00
0425
0«25
-0.02
Q402
=-Ds25
0a25
(3,02
002
“lsb%
le64
“leb4
lab4

Q.00

=000

0.00
=0.00
G.00
~De00
0.:00
0.00
=0400
=0.13
Cal3
0400
=000
=0,00C
0+00
0s13
=0el3
Cel3
-04.13
Q.00
«0400
=0sl3
Csl3
C.00
=000
0400
=0400
Q.00
=0,00
=0s00
0.00
=0.00
0a.00
-Ce OO
0.00
.00

-=~0+00

0400
=0.00
0«Q0
=0400
=0.00
0.00
~0400
000
=000
0,00
0.00
~0+00

=00
Ce2l
=0e21
Qa05
~-0as05
~Qsb9
0e69
QeCs4
=Qe04%
~0e23
D22
=Q04+56
056
Q.56
-De56
=0a23
0as23
=008
Q.08
Q4C0
«~0,00
-0408
0.0C8
a2t
=-Qe2&
Qel2
=0el2
=~0.01
0,01
~“De27
Q.27
=1a45
lu45
3e%3
=-3493
=113

- 1lel3

000
=0.C0
000
=000
Co 00
~04C0
Q.00
=0s00
Q.C0
=0400Q
Da.CO
-04C0

0.00
0.00
w0400
D00
0,00
1417
-lal7

000

=0,00
=0,00
D00
=0,00
000
-D.OO
000
Ca00

=0400 .

=000
0«00
=04,00
Q.00
000
~0400
Qus45
=Cetss
Ga2b
~0a126
Q.00
=0,00
Q.00
«Q.00
0,00
0,00
0400
=0,00
000

=0.00

=000
0400
=400
0,00
0«00
=000
0400
=0+00
0400
=~Q.00
~0400
0,00

-2a06
0.00
=14%1
~fia31l
m2el9
4aQ2
2:17
~3s53

~2406

279
2¢15
3.79
12465
-12465
=379
2479
2:15
=0a74
2.06
100
=1.00
~0+74
2¢06

. =5s55

Oe72
=072
=2037

2437
=ledtl

1491

Ge58
-4468
39458

~3%458
-54.97
5497

0«00

0«20
=000

000
=0.00

0.00
=0,00
=000

‘=000

0,00
=000
=0500
=0a00

=030
0.00
~0400
Q.01
=0.02
=003
0403
Ce0Q
0«00
=379
1400

0«02

Desl2
=-Cal2
~0e0D2

379
=1a00

100

100

Q.00
~3+00
w-1s00
=100

0.02
~0+01

0.01
=0.01

0«01

Q.00
=400
~Ce00

CeCO
=000

0.00
=000

C.00

Q.00

0.00

0.00

Qa0

0«00
«(.00
=0.00
=0400

“0.00

0as01
=048]
-0.01
0«01

w(,36
=0,00
0400
“Qa04
Q0404
Q.08
=D.08
038
=036
Os11
=0ell
0402
=002
0.02
=002
011
=0s11
0410
=010
=0402
Q.02
0.10
~-03s10
0.08
=008
0,08
=008
Q.08
=0,08
=-0400
Q.00
=0,00
0.00
=0400
0«00
=000
0.00
=~0433
0a.33
=0e03

0.03"

=0s33
Q0a33
-0a03
0203
~0s43
Qa3
=Da43
Oe43

‘0-20
Q.00
-D+D6
“Das2
~0427
039
0+21
=0a35
=020
Q27
Qe21
- 0437
125
=125

. =0437

Q.27
D21
=007
0620

Ge09% -

=0+09
=0407
020
Qe
0«07
=0,07
=0423
CeZ23
=0413
Q.05
Celb
-0s15
le28
=128
=le78
la78
0a.00
CeC0
=0400
Q000
=000
0400
=0.00
=000
=000
C.00
-G,00
=~0sC0
=000

=0+ 00
Ce00
=000
0400
=0+0Q
=001
CeD1
0«00
000
=-lel?
Qe3l
0«00
Q0«03
=0s03
=~0e¢00
1,17
=0s31
0e31
Q431
0.00
~-000
—0.31
w(e31
Q0400
-04,00
0400
‘0.00
0400
0400
=0400
=0a00Q
0,00
=-0a.00
0.00
~Ca00
0.00
Qe00
0e 00
Q.00
0s00

000 -

=000
-0400
-0a00
=0« 00

G«00
"0.00
=000

Qs00

Q407
Q.00
[eryer-y
Oeis8
0433
Qe
0431
Qe7l
Qa7
ls56
Daé3
Qadel
ls31
las31
Qeal
l.56
Q463
Oabs
Q.52
Qal13
0413
Q4%
Deb2
Oa74
Qs16
0418
0.32
Qe32
Dez2
Ce0&
Qeld
Gel5
1+28
1.28
l1s78
178
QaC0
0433
0,33
0.03
G.03
0.33
0e33
Qs03
Q03
Oa43
Q403
D443
Qasd3

0.031
0+000
0003
Q026
0.018
Q6027
0.017
Qe039
Q321
Ce0B6&
0.035
Q.022
Ds073
Q.073
0022
Q4086
04035
0.027
0a3%
0007
04007
Da027
Q034
Calal
Q009
04009
0.018
CsQLE
0012
C+003
0.008
0.0C8
Ce0T71
Q.071
0.0%9
Q.09%
0.000
0+018
0+018
Ce0C2
C.002
Qs+018
Ca018
04002
Qe002
Ja024
0aQ24
0024
0024

R



APPLIED FREE JOINT LOADS

JOINT

[L-R LI X

10
12
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
30

FORCE X
=0+000
-0s508
=0.000
-0ah25
«0.000
=0:000

Qally
Cela9
-0¢000
=04000
=Q0s000
=0:000
=-04000
=0+000
0000
04000
=509
w0425
Os1l4
Qulay
Qet89
lal79
=-54394
5.072

FORCE Y

0.000

«04000
=0+000
0.000
0+000
0. 000
=0+000
0.000
-0« QG0
0+ 000
-04000
0.000
0.000
=04 000
«0s« Q00
«0«000
=04000
0,000
Q000
=0+000
G« 000
0+000
0.000
G000

FORCE 2
=0+000
~04000
=0.000

0+000
D+ 000

=0.000 .

0000
=04 000
0+000
0s000
=0+000
=04000
=0+000
~04000
=0.000

~-0+C00

0.000
0.000
0+000

04000

Ce000
0,000
=0+000
04000

MOMENT X
=0+000
~0+Q00
=0+Q00

04000
0+000
0.000
0.000
0+000
=0,000
0.000
=0+000
=000
=0.,000
Q.000
«=0.000
0+000
0.000
=0.000
-°¢°0°
0000
0,000
=04000
0.000
~0e 000

REACTIONS AND APPLIED SUPPORT JOINT LQADS

JOINT
3
6
9
11
13
14

FORCE X
-0-305
(G305

04305
04000
0,000
0e305

FORCE Y
-02122
Cs«l22
0e 049
0+000
04000
=04 049

FORCE 2
=1as633
=1e6323
14633
04000
040030
. 1e8633

- MOMENT X
0.000
0.000

=0«001
0+000
0000
0.001

MOMENKT Y
04000
-0+000
. Q000
«0+000
0000
~0+000
=0+000
=0.000
«06000
Q«000
=000
=0« 000
Q4000
~0+000
0+000
0+000
=000
=0+000
=04000
=0.000
04000
«~0a000
=04000
=Q.000

MOMENT Y
=0+000
0.000
=44168
0000
0«000

=4 5]168

MOMENT 2

=0.000

=0.889
0000
-QuT743
0.000
~0«G00
G.198
Ce259
G000
0.000
0.000
0.000

04000 °

0000
=0.000
0.000
0.889
Qa743
-0.193

-0+259 -

~-04000
0.+Q00
0.000
=0+000

MOMENT 2
=~Qe 000
=0.000
~-(s188

0000
G000
0.188

’/'7,"#



FREE JOINT DISPLACEMENTS

JOINT DISPL X DISPL Y
1 0,0000 =040000
2 ={,40005 0+00Q0
& 0.0006 =0e0000
5 0.0002 0+0000
7 0.0000 0.0000
a =0 20000 00000

10 0.0052 0.,0002
12 D.0109 Ce0003
15 =0,Q0000 =042000
16 00,0179 =040007
17 Qe0L79 00000
18 Q.0228 040000
19 Q.017% =0+0000
20 0.0179 040007
21 0.0178 0« 0000
22 0.0173 =040000
23  =0,0005% =0,0000
24 0«0002 =0+0000
25 0.00582 =040002
26 00,0109 - =0(,0003
27 Q.0023 0.0000
28 00084 0.0000
29 Q.0108 0.0000
30 Cas0219 040000

SUPPORT JOINT DISPLACEMENTS

JOINT DISPL X  DISPL Y
3 020000 040000
[ 0.0000 - Qs0000
9 G« 0000 0a 0000

11 0:0000 040000
13 0.0000 Q0+0000
0+0000 00000

1%

DIsPL 2
0.,000%9
00000
00010
0.0000
0.0009
0.0001

=~0.0000

=-04000C1
Qa.0001
=0,0003
0.0011
0«0010

0.0011 .

=0,0003
=(as0018
-C+0018
00000
000090
=0«0000
*0;0001
040010
00010
00010
00010

pIsPL 2
0.0000
G«Q0000
00000
040000
00000
00000

ROTAT X

040000
=0 0000

0+0000
~-040000
~0+ 0000
-040000

- =0400C0

=040000
040000
0.0000
«040000
=0, 0000
040000
=0,0000
=0+ 0000
0.0000
0.0000
0a0000
0.,0000
0.,0000
=0.0000
=0+ 0000
=0s0000
«0.,0000

ROTAT X
0«0000
=040000
0.0000
00000
040000
00000

ROTAT ¥
=0,0000
=04 0000
=G 0000
0.0001
=0+000C0
040000
0.00C2
00,0002
0.00CO
00,0000
0.0001
0.000Q1
0.00C1
0«0000
Ca0001
0,00C1
=0,0000
(VY elelal
Q.0002
0.,0002
0.0001
040001
0.0003
00002

ROTAT ¥
=0+ 0000
=0+ 0000
00000
040000
Qs 0000
0+00C0

)

ROTAT 2
=~0.0000
-~000956
=0+0000
=-0¢0159
00000
=0+Q000
~C4Q057
=0,0000
G.0000
C.0000
~0+0001
=0.0000
00001
=0+ 0000
=(+0000
C.0000
0.,00%6
0a015%9
QeQ057
00,0000
~0.C000
-0+0000
=0a0000
«~0+0000

ROTAT 2
-0.0000
0.0000
0a0000
0.0000
00000
0s+0000



A3.0

LOADING COLUMN STRENGTH ANALYSIS
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THJ?Y'ADED CONNECTJDN.S
T ALl THD HLLOW. ARE Ref): Boucher , K.C.
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ecked By Date Job No.
Revised By Date BROWN ENGINEERING T. D. No.
TEST FIXTURE
LOADING HEARD
DR . 28
SHeeT 8

®
@
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@

o (4 -/ 4~ 28)
ETA '
DET n_@\ L
S
| [
! [
. THE (6 —oN-2B)
EX. THD (6-8N-2A)
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Prepared By RN Date 2-28-73 Page
Checked By ALs Date 2-3/-13 “#TELEDYNE Job No.
Revised By ___- Date BROWN ENGINEERING T p, No.

TEST FIXTURE

DRW, 28

SHEET

LOADING HEAD

THRTADED CONNECTIONS

e W

EX. THD (4 - 1aN-2A) Stee/ /:;j://p ,{fr/)

As = 69903 4 2/&,;

¢z
A = 69993 x5.75 = 4015 &n

L.232 =872 s
S Yo,15

k=400 #si

M.S = %’;"2— ~l=+358 500D

IN, 7HD, (F-12N-28) 430 Steel

7 27,
A, = %os8s z«n/,,,,

9,085 X 5.75 = 5./ 4 ©

1

il

As

£ ésf =672 KSI

B = 216 Ksi

He = 26y =322 Goop
! 6.72 e

tf e

42066 Oyper,
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TEST FIXTURE

LOADING HEAD

THREADED CONNECTED

e®

T THe (6 -8~ -2B) 4130 Sfce[.

Fa
As =13 7557

A= 13,7857 X £.375 = 7.7 tn -

-

- 350 —
s= g = 599 A
E=21.6 xs/

fls = 25 —l=+442  GooD

Ex. THD, (€-84-2R) 4130 Stee/

As'= 10,6132, tmfu)

A= 106132 (¢375) > 67.7 i

fs= —3-—573 - 5175 KSI

67.
E =206 I'e Y
2. |
= 2= . =4

T A A TR & PR T AN VA

T. D. No.
RW, 25
SHeeT 8
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LOADI NG HEAD
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THREA‘DE‘D CONNECT JION sHEET &

e

ExX. THp (-8 -2R) 4/30 Stee/

: ﬂsf:" /0.67 39, Mz/h-:

o= 10.6r52x9.5 = 47 &

{ 350
s = 7.33 ks!

47.%
FS 2.6 Ks/
. 2L -
M.S. 7_33-1.-“.%5 Goab

IN. THO (¢-5K ~28) 44130 Steel [(Fiu=lSS Ks1)

. ‘? ’
A= 13.7387 m/m

/4_5: /3,7387 X 45~ £/.8 P

F5o :
- —_— 2 &,
’[5 blLy 67 KS/‘

Fo= 379 K5I

M.s. = fz;i_/ =+548 GIR
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TEST FIXTURE

LOADING HEAD
DR, 28
THREADED CORNTSC TI/ION SHEET 8

e @

sws THO (1-8n-2B) 4130 Stzel (5, =rss K1)
A= 9.236S 4—17;,:,
A= 92365 x4.5 5 41.5 *

£ -352- 8495 1/

F:377 ksl

M.S‘:‘ZZ’..?.__;, ==+3548 (o0D
&:45 —_—=

EX. THO. (2-8N—2A) 4350 Steel
Al = 70853
A= 70832 x #5= 3.9 &
350 _
= S = /10 45/
F;-’ = 2!-é kS[

M.S. = T?-'-O-é’ -], = +96 Go0L




A3. 6

Prepared By Riw Date 7-28-73 ' Page
Checked By ALS Date 2-.3/-73 O IELEDYNE Job No.
Revised By : Date BROWN ENGINEERNG 1. p, No.
TEST  FIX TURTL
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THREADED CONNECTIONS SHee T &

@ ®

EX THp [E-B8N-2A) 4130 Steel

Gol= [O6/32 o o

Hs= 10,6132 X 4,375 = £1.7 -

350
-Fé: = 5.17 ksl

67.7
F = 2.6 KS|
MS,= 2 )= 4317 D
5“7 o —_——

N, we fE-8N —2B) 930 Stee/

; : . )
As’=13.7357 o Yo

Ay = 13.73S7X 6.375= 87,6 =°

350 _
{o = g7¢ ° 4.0 ksl

F= 19,88 kst

. __’9—33_ = £5.9 S o0 L
M.s o / 7 G

NG

s

T



Prepared By . J Date 7-22 7% = Page A3.7
Checked By Date " TELEDYNE ~ Job No.
TEST FIXTURE
LOADING HEAD .
. DRW. 28
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\
I
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|

- — = =

[
!
|

N\

bé

f/

LoaD (P}= 350 KIPS

MATERIALS AS NOTED
JN ANALYSIS

TEMP. ¢ Roonm TEMP.
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BROWN ENGINEERING

TEST FIXTURE

LOADING HEAD
ToP LUG

FITTING @

LOAD (PY= '350-0 KIPS
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6.25 DA,

~— 0.25 —

= 18.5 >

A

Page

A3 8

Job No.
T. D. No.

DRWN, 25

SHEET &

.

18,5
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P 350.
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TEST FIXTURE
LOADING HEAD
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TOP LUG _ SHEET 8
T TING @
LoaD (P)= 350 KPS
MWATERIAL: 4/30 Steel
v 2.25 TYP
7 | A f
/{* — "é 5 4.0 LIA.
] 20 |
SN ]
4)72 173
ﬁé’arinj check on  $0 DIS pPLE
P el _ ‘
for = A, 4x228 = 19,45 K1
R, = 60.0 ksl
__60.0 | =1 2.0
ms. =55 296, L2020
' Cdmffessi'ow Cl‘tfc/( f_-;11(j ste
A LE
K=" I TEN
F = 35 0 k)’/
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Checked By ALS Date_7-3/-73 ¢ TELEDYNE NG | Job No-
Revised By - Date BROWN ENGINEER T. D. No.

TEST FIXTURT

LOADING HEAD
. DRW 28
Tor LUG SHEET &
REARING @

LOAD =350 .0 KIfs

"MATERIAL 5 STAINLESS STEEL }(;4.1) |

REARING PART  NUMBEK 1 BAR —~69015

(l?ef. Sovthaes? g'aaédfr' é._,_./f’/mmm‘rx , fa/hgm"f&)

ULTIMATE S7TATIC LORD = /196,25 HIFS

Fis.= 225 - 542 20 G
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TEST FIXTURE

LOADING  HEAD
DRWN, 28

TOoP UG SHEET &
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LOAD (PY= 3501 KIPS
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' -__T rb‘é i 1O DA,

Rl ANALYSIC 4 Desiew
OF FLGHT Vewmtcec

S TRULTURES 1,7 Brohn. —t I. o

Pge DI-9
Namm{ Hrm on PN (6) ‘ A L;...B SECTION B-B
b=.5¢, +.254,* G4 4 }F}l A=-7357’(D.z‘51‘2)
A — GO Y
=, §Las )+ 2s(35) -5 72 oap I 205 =7854(4 ™ /™)
P "‘"2 "I A’ - jml
h=21497 50 VP = 11.79
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M= .5 PL =.5 (350)(2.497) =437 Inv-k
M c 437 (2.0) )




Prepared By W Date7-28-73 ' Page A3.13
Checked By AL S Date 2-2/— 22 “#TELEDYNE NG Job No.
Revised By ___~ Date BROWN ENGINEERING T p. No.

TEST FIXTURE

LOADING HEAD

TORP UG
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Ffe = 432 kS

43 2
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TEST FIXTURE

LOADING ~ HEAD
PRW. 28
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LOAD (P) = 350.0 jiFs
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TEMR . 6007 F

X

— O
N ; /\@)
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LOADING HEAD
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, FITTJNG stleeT 8
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}0.0 Dip——

LoAD (P) = 350.0 KiPS
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¥
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l
I
|
| |
| !
i . |
A AU S

- 10,0 N WIDE
|
6.25 DIN. 1 P !
l -
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LOADING HEAD
DRW. 28
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Com pReEssion 1M SHEM
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DRW. 28
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= / Neu. 2-7,1‘!6; FEN? Wj

As = /37357 x 5.3’75 = 87.6 =
P 350, _ o
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Riw

AL s

TEST FIKTURE

LOADING HEAD
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FITTING @

LOAD = 382,0 KIPS

MATERAL: 4130 Stee)

REARING CHECK & 6.25 [Hore

o)
£ Foe 322 22592 ks
br Ay, éas¥R

F[r= 55,7 kS

55.7

-
-], =

M-S-: J52 GO(QD
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LOADING  HEAD
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BOTTOM LUG SHeeT &

BEARING @

[OAD =350.0 KIPS

MATERIAL & STAINLESS 5755(,/(/-/. 'Z')

Bearing Rt Momber ! BAR -640/5
(R, Sathmed Fodichh G, Monrovis s Celifomic. )

UL TIMATE STATIC LoAp = 17196.25  KIF5
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FIGURE 1. LOCATION OF THERMAL NODE POINTS ON
THERMAL MODEL OF LOADING COLUMN
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