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PRESSURE-FED BOOSTER TEST BED

INTRODUCTION

‘This report describes the stress analysis/structural design of the Pressure-Fed
Booster Engine Test Bed using the existing F-1 Test Facility Test Stand at Huntsville, Ala. The
analysis has been coded and set up for solution on NASTRAN. A separate stress program was
established to take the NASTRAN output and perform stress checks on the members. Joint
checks and other necessary additional checks were performed by hand. The notes include a
brief description of other programs which assist in reproducing and reviewing the NASTRAN
results. These programs are included on the accompanying tape.

CRITERIA & LOADING CONDITIONS

The redesign of the test stand members and the stress analysis was performed per the
A.1.S.C Code. Loads on the stand consist of the loaded run tanks, wind loads, seismic loads,live
loads consisting of snow, ice and live, dead load of the steel, and loaded pressurant bottle.
In combining loads, wind loads and seismic loads were each combined with full live loads. Wind
and seismic loads were not combined.
No 18 increase in allowables was taken for the environmental loads except at decks 147 and
214 where the increase was used when considering the stay rods, brackets and stay beams.

GENERAL COMMENTS

Wind and Seismic loads were considered from each of the 4 coordinate directions (i.e.
N,S,E,W) to give 8 basic conditions. The analysis was run with the pressurant tank mounted at
level 125. 1 seismic condition was also run with the tank mounted at levels 169 and 214. No
failures were noted with mounting at level 169, but extensive deck failure with mounting at
level 214 (The loadsets used are included on the tape, but no detailed results are included in the
package).

Decking support beams at levels 147 and 214 are not included in the model. The stress
program thus does not reduce strut lengths to the length between support beams (the struts are
attached to the beams at intersection points) and gives stress ratios larger than 1 for some of
the struts. The affected members were therefore checked by hand.
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The following datasets and programs were developed and used in the analysis and may be
used to obtain any desired output:

STANDDAT
Contains the model bulk input and loadset, produces standard NASTRAN output
data and writes geometry and selected results to unit 20, as requested by the
DMAP ALTER statement included in the executive control deck.

SECT.DAT

Contains the section property input data required by STAND.DAT and the stress

program.

POST
This FORTRAN program runs a stress analysis on the model elements.
Input - NASTRAN output on unit 20.

SECT.DAT

Quiput - Units 22,23,24
Unit 22 - Stress ratio list and partial data for all elements and load cases.
Unit 23 - Condensed list of stress ratios for all I-beams and all load cases.
Unit 24 - Condensed list of stress ratios for all back-to-back angle sections and
all load cases.

SELECT

This FORTRAN program selects the numerically maximum value in each column of
NASTRAN unit 20 output (i.e. internal loads) over the range of cases considered.

1) For each element.

Input - NASTRAN output on unit 20.

Qutput - OUTPUT.DAT

2) Optionally, for sclected elements.

Input - (Filename)

Output - unit 8, unit 9 (unit 9 = tabular format for MACINTOSH applications.)
Contents of optional file:

a,b,c

where: a = first element, b = final element, ¢ = step

e.g. 213,215,1 gives elements 213,214,215,100,105,110.
100,110,5
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1.5.2.2 Allowable bearing stress on projected area of bolts in bearing-
type connections and on rivets:

F, = 1.35F,

where F, is the yield stress of the connected part. (Bearing stress is not re-
stricted in friction-type connections assembled with A325, A449 or A490

bolts.)

1.5.3 Welds

Except as modified by the provisions of Sect. 1.7, welds shall be pro-
portioned to meet the stress requirements given in Table 1.5.3.

1.5.4 Cast Steel and Steel Forgings
Allowable stresses same as those provided in Sect. 1.5.1, where applicable.

1.5.5 Masonry Bearing
In the absence of Code regulations the following stresses apply:

On sandstone and limestone. . . . . . . . . . . F, = 0.40ksi
On brick in cement mortar . e e e e F, = 0.25ksi
On the full area of a concrete support ....... F, 0.25f',

On one-third of thisarea . . . . . . . . . . F, = 0.375/".

where f’. is the specified compression strength of the concrete.

1.5.6 Wind and Seismic Stresses

Allowable stresses may be increased one-third above the values provided
in Sect. 1.5.1 1.5.2, 1.5.3, 1.5.4 and 1.5.5 when produced by wind or seismic
loading, acting alone or in combination with the design dead and live loads,
provided the required section computed on this basis is not less than that
required for the design dead and live load and impact (if any), computed
without the one-third stress increase.

SECTION 1.6 COMBINED STRESSES

1.6.1 Axial Compression and Bending

Members subjected to both axial compression and bending stresses shall
be proportioned to satisfy the following requirements:

Jooy Cufe Cbw g (1.6-1a)
F, 1 — fa ) F (1 fo ) F

Fre * F v N

fa + foz fby 1.0 (1.6-1b)

O.GOF, Fu 01

When fe < 0.15, Formula (1.6-2) may be used in lieu of Formulas

~N
a

(1.6-1a) and (1.6-1b)

fa fbx fby <
. £ 1.0 - 1.6-2
- F. + Fo. +5- 7, ( )

In Formulas (1.6-1a), (1.6-:
combined with subscripts b, m ¢
which a particular stress or desig:

F, = axial stress that would
F, = compressive bending :
moment alone exist.

Fro= 12x2E (In the e
* " 23(Kl,/r,)? length in
sponding

length fac

of F., Fg ‘

in accord:

computed axial stress

computed compressiv:
sideration

Ca = a coefficient whose val

fa
h

[

1. For compression me:
(sidesway), Cn = 0.
2. For restrained comp
joint translation and
their supports in the

Cn =06 —04-

where M,/M, is the
the ends of that port.
bending under cons
member is bent in re
in single curvature.
3. For compression mel
" lation in the plane of
ing between their su:
by rational analysis
following values ma:
are restrained, C, =
um_-estrained, Cn =

1.6.2 Axial Tension and Bend

Members subject to both a>
proportioned at all points along 1
Formula (1.6-1b) where f, is the cc
the computed bending compress
the applicable value according to

1.6.3 Shear gnd Tension

Rivets and bolts subject to
proportioned that the tension str
forces applied to the connected p:

e
v.._“m ',-,.p .’tcc 'S

OF POOR QUALITY




scted area of bolts in bearing-

rt. (Bearing stress is not re-
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In Formulas (1.6-1a), (1.6-1b), and (1.6-2) the subscripts x and y,
combined with subscripts 3,. m and e, indicate the axis of bending about
which a particular stress or design property applies, and

F, = axial stress that would be permitted if axial force alone existed

d with A325 A449 or A490 F, = compressive bending stress that would be permitted if bending
' ’ moment alone existed .
Fro= 12xE (In the expression for F’,, l, is the actual unbraced
‘  23(Kl,/r,)t length in the plane of bending aIr;'d ry is the corre-
sponding radius of gyration. is the effective -
S?Ct' 1.7, welds shall be pro- length factor in the plane of bending. As in the case
ain Table 1.5.3. of F,, Fy and 0.6 F,, F’, may be increased one-third
in accordance with Sect. 1.5.6.)
. f« = computed axial stress
2 Sect. 1.5.1, where applicable. f» = computed compressive bending stress at the point under con-
sideration ' '
Cn = a coefficient whose value shall be taken as follows:

llowing stresses apply:

F, = 0.40 ksi 1. For compression members in frames subject to joint translation
F, = 0.25ksi (sidesway), Cm = 0.85.
F, = 0.25¢", 2. For restrained compression members in frames braced against
F, = 0.375f", joint translation and not subject to transverse loading between
£ the concrete. their supports in the plane of bending, '
Cun =06 — 04 -Aﬁ, but not less than 0.4,
M, -
" above the values prox_ride.d where M,/M, is the ratio of the smaller to larger moménts at
°df1°ed by wind or seismic the ends of that portion of the member unbraced in the plane of
e design dead and live loads, bending under consideration. M,/M. is positive when the’
s basis is not less than that member is bent in reverse curvature and negative when it is bent
id impact (if any), computed in single curvature.
3. For compression members in frames braced against joint trans-

sion and bending stresses shall
aments:

lation in the plane of loading and subjected to transverse load-
ing between their supports, the value of C, may be determined
by rational analysis. However, in lieu of such analysis, the
following values may be used: (a) for members whose ends
are restrained, C, = 0.85; (b) for members whose ends are
um:estra.ined, Ca = 1.0.

myfi
—;i— <10 (1.6-1a) 1.6.2 Axial Tension and Bending
3 )
F’,,) Foy Members subject to both axial tension and bending stresses shall be
proportioned at all points along their length to satisfy the requirements of
< 1.0 (1.6-1b) Formula (1.6-1b) where £, is the computed bending tensile stress. However,
the computed bending compressive stress, taken alone, shall not exceed

be used in lieu of Formulas

1.0 - (1.6-2)

the applicable value according to Sect. 1.5.1.4.

1.6.3 Shear gnd Tension

Rivets and bolts subject to combined shear and tension shall be so
proportioned that the tension stress, in kips per square inch, produced by
forces applied to the connected parts, shall not exceed the following:

ORIGIMAL PACE IS
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Yield Stress — F, (ksi)

R

>-4

36.0

42.0

45.0

SECTION 1.5 ALLOWABLE STRESSES

1.5.1.1 Tension

Tension on the net section, except at pin
holes:

F, = 0.60F, < 0.50Fzrs
where Frs = minimum tensile strength
Tension on the net section at pin holes

in eyebars, pin-connected plates or
built-up members:

F‘ - 0.45F'

22.0

16.2

25.2

19.0

27.0

20.3

1.5.1.2 Shear

Shear on the gross section (see Table 3
for reduced values for girder webs):

F, = 0.40F,

14.5

17.0

18.0

1.5.1.3 Compression

1.5.1.3.1

Compression on the gross section of
axially loaded compression members
when Kl/r is less than C.:

Formula (1.5-1)

(Ki/ry?
[ - G )
3(Ki/my _ (Kl/r)?
8C,?

L\F.-i.}.
3 8C,

Table 1-36

Table 1-42

Table 1-45

1.5.1.3.2

Compression on the gross section of
axially loaded compression members
when Kl/r exceeds C,:

Formula (1.5-2)

12xE

Fo = s&im

Table 1-36

Table 1-42

Table 1-45

1.5.1.3.3

Compression on the gross section of
axially loaded bracing and secondary
members when [/r exceeds 120:

Formula (1.5-3)

_ F. by Formula (1.5-1) or (1.5-2)]

{
1.6 — —
200r

F-n

Table 1-36

Table 1-42

Table 1-45

* Value equal to 0.50 times minimum tensile strength (= 0.50Frs)

Yield Stre
50.0 55.0 60.0
30.0 33.0 36.0
22.5 24.8 27.0
20.0 22.0 24.0
: Table 1-50 Table 1-55 Table 1-60
Table 1-50 Table 1-55 Table 1-60
Table 1-50 Table 1-55 Table 1-60
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Yield Stress— F, (kei)

36.0 42.0 45.0
1.5.1.3 Compression (cont’d)
1.5.1.3.4
Compression on the gross area of plate
girder stiffeners:
F, = 0.60F, 22.0 25.2 27.0
1.5.1.3.5
Compression on the web of rolled shapes
.at the toe of fillet:
F, = 0.75F, 27.0 31.5 33.8
.1 1.5.1.4 Bending
1.5.1.4.1
Tension and compression for compact,
adequately braced members symmetrical
about, and loaded in, the plane of their
minor axis:
F, = 0.66F, 24.0 28.0 29.7
when
a. Flanges are continuously connected
to web
b. b,/2t, < 52.2/VF, 8.7 8.1 7.8
c. b/, < 190/V'F, 31.7 29.3 28.3
d. Use Formula (1.5-4):
d/t < 412<1 — 233 f{.‘—)/\/F, 68.7 — 4.4f.]163.6 — 3.5f,|61.4 — 3.2f.
1 4
except that d/¢f need not be less than
257/V F, 42.8 39.7 38.3
e. | £76.06;/VF, 12.7%, 11.7b, 11.3b,
and
20,000 556 476 444
~ (d/A,)F, d/A, d/A, d/A;

Yield Stres
50.0 55.0 60.0
30.0 33.0 36.0
37.5 41.3 45.0
33.0 36.3 39.6

!

7.4 7.0 6.7 i

|

26.9 25.6 24.5

]

58.3 — 2.7f. 55.6 — 2.4f,153.2 — 2.1f,
36.3 34.7 33.2
10.75, 10.28, 9.8b,
400 364 333
d/Ay d/A; d/A,
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Yield Stress — F, (ksi)

36.0 42.0 45.0
1.5.1.4 Bending (cont’d)
1.5.1.4.2
Tension and compression for members
which meet the requirements of Sect.
1.5.1.4.1 except subparagraph b:
when
52.2 by
<= 8.7 8.1 7.8
VF, 2
and
by _ 95.0
'271' NG 15.8 14.7 14.2
¥
use Formula (1.5-5):
F, = F, [0.733 - 0.0014 (i’-) \/F,]
2t
b
2ty
7.0 —_ — —
8.0 —_ — 29.6
- 9.0 23.7 27.3 29.2
‘s | 10.0 23.4 27.0 28.8
g | 11.0 23.1 26.6 28.4
3 {12.0 22.8 26.2 27.9
@
> 113.0 22.5 25.8 27.5
14.0 22.1 25.5 27.1
15.0 22.0 — —_
1.5.1.4.3
Tension and compression for: doubly-
symmetrical I and H shape members
meeting the requirements of Sect.
1.5.1.4.1, except subparagraphs ¢, d and
e, and bent about their minor axis
(except members of A514 steel); solid
round and square bars; and solid rec-
tangular bars bent about their weaker
axis:
Fy = 0.75F, 27.0 31.5 33.8
1.5.14.4
Tension and compression for box-type
flexural members not included in Sect.
1.5.1.4.1, but which meet the require-
ments of Sect. 1.9:
F, = 0.60F, 22.0 25.2 27.0
when
{ < 25008/F, 69.40 59.5b 55.6b

Yield Stre

50.0 55.0 60.0

7.4 7.0 6.7
13.4 12.8 12.3

— — 39.4
32.7 35.7 38.8
32.2 35.2 38.1
31.7 34.6 37.5
31.2 34.0 36.8
30.7 33.5 36.2
30.2 — _
37.5 41.3 45.0
30.0 33.0 36.0
50.06 45.5b 41.76




5-70 « AISC Specification

Yield Stress — F,, (ksi)

27

36.0

42.0

45.0

Yield Str

1.5.1.4 Bending (cont’d) .

50.0

55.0

60.0

1.5.1.4.5

Tension for flexural members not covered
in Sect. 1.5.1.4.1, 1.5.1.4.2, 1.5.1.4.3 or
1.5.1.4.4;

F, = 0.60F,

22.0

25.2

27.0

1.5.1.4.6a

Compression for flexural members in-
cluded under Sect. 1.5.1.4.5, having an
axis of symmetry in, and loaded in, the
plane of their web; compression for
channels bent about their major axis:
The larger value computed by Formula
(1.5-6a) or (1.5-6b) and Formula (1.5-7),
but not more than

F, = 0.60F,

*
Urr < 102 X 10* X C,
Y F,

When this limit is exceeded,
use Formula (1.5-6a):

_[2_ _ Furme
Fi [3 1,530 X 10° xC:IFv

when

unless

.
Urr > 510 X 10* X C,
F,

in which case, use Formulg (1.5-6b):

170 X 10* X C, *

B =

When the compression flange is solid
and approximately rectangular in cross-
section and its area is not less than that
of the tension flange,

use Formula (1.5-7):

12 X103 X Cy *

Fo = djA,

22.0

53V C,

(I/re)t
24.0 - 1181C,

119V CE

25.2

49V G,

28.0 —

110V Gy

{/re)?
867C,

27.0

48V G,

30.0 —

106V Cs

30.0

33.0

36.0

(I/rr)?
156C,

*For values of C, see Fig. Al, p. 5-104.

30.0

45V C,

333 — $/ro

612C,

101V C,

36.

33.0

43V C,

_ reye
~ "506C,

96V/C,

36.0

41V Gy

{re):

40.0 — 495G,

92vC

ORIGINAL PAGE S
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Yield Stress — F, (ksi)

36.0

42.0

45.0

1.5.1.4. Bending (cont'd)

'l 1.5.1.4.6b

Compression for flexural members in-
cluded under Sect. 1.5.1.4.5, which do
not satisfy the requirements of Sect.
1.5.1.4.6a, and which if bent about their
major axis are braced so that

I < (16.06,/\/F,)
' . F, = 0.60F,

12.75,
22.0

11.7%,
25.2

11.35,
27.0

1.5.1.5 Bearing (on contact area)

1.5.1.5.1

Bearing on milled surfaces, including
bearing stiffeners and pins in reamed,
! drilled, or bored holes:

F, = 0.90F,

33.0

38.0

40.5

' 1.5.1.5.2
Bearing on expansion rollers and rockers:

F, = (537§;l§> 0.66d

0.76d

0.96d

1.06d

1.5.2 Rivets, Bolts, and Threaded Parts

1.5.2.2

Bearing on projected area of bolts in
besaring-type connections and on rivets:

F, = 1.35F,

48.6

56.7

60.8

SECTION 1.9 WIDTH-THICKNESS RATIOS

1.9.1 Unstiffened Elements Under Compression

1.9.1.2

Mazximum width-to-thickness ratios for
unstiffened elements of:

Single-angle struts; double-angle
struts with separators: .

76.0/V'F,

Double-angle struts in contact; angles
or plates projecting from girders, col-
umns or other compression members,
compression flanges of beams; stiffeners
on plate girders:

95.0/V'F,
Stems of tees: 127/\/1'7,

15.8
21.2

14.7
19.6

11.3

14.2
18.9

Yield St
50.0 55.0 60.0
10.7%, 10.2b, 9.8b,
30.0 33.0 36.0
45.0 49.5 54.0
1.22d 1.39d 1.55d
67.5 74.3 81.0
10.7 10.2 9.8
13.4 12.8 12.3
18.0 17.1 16.4
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e Step 3'—Calculate A L

Maks tabular solution:
- ZDX = DY
(1) -—&w _43 (10‘5) X= 3ol Y= 30
wtq a 2
te
. FN‘;“ x | vy p | ox | oy | ox2 | py2
_ 6,000 (0.90) (0.90 +0.71) _ .
3.38 0. 376 1
2
[——:'721 +2.0.97 93’] (107= 2. 05 0
(0. 376) Summations —e- ID | Tox | ZoY |Tpx2|3py2

(2) Because only the ﬁttihg is being considered,

letK =0 Compute moment about group centroid (X, ¥)
3 2 _o0.376_, J=Zox2+ 20Y2.X IDX - ¥ ZDY
D 0.375 :
(4) From Fig 30.2.2-1, & L= 0. 021 The load transferred by the first fastener:
=12
P M -
®  Step 4—Calculate A. p =D, [Zg M]
J
a =4, +4Ap=10.021 +0.0039 = 0. 025
: - 1/2
[P, M. -9 2
30.3 ECCENTRIC LOAD ON FASTENER GROUPS o] -X i
. e ID - J
Py
A’L T ‘ -
’ Assume that all fasteners are bearing critical, and assume

constant thicknesses. The tabular procedure assumes elas-
ticity; additional capacity is available for bearing critical
Px fasteners only. Assume sheet yielding at the most critical
' fastener. Distribute additional external loading to the non-
critical fasteners. If either member is significantly stiffer
" “inone direction than in the other, loads will increase in the
stiffer direction. It is generally conservative to neglect the
other component, except as required for equilibrium.

n fasteners of various diameters D

X and Py : + 1o right

Y and Py:+up ' . Redistribution tendency

M: + counterclockwise (adds other losds for equilibrium)

NA7E0S 2n
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tCHOUD OPERATIONS

S e 7 ‘seeT__ofF 12 -0
NC DATE 3!30 smeer _ T |
WORK PACKAGE
JVED DATE
>ROVED DATE REV DATE
Aouws — Brev | LD
. 3 ) RO Lo Ss ‘f.@ .
[0) A B C D E F G H | J
1 {FASTNO [X Y DIA SUMD SUMDX SUMDY SUMDX2[SUMDY2
2 1.0 0.0 0.0 1.0 4.0 8.0 8.0 32.0 32.00] 16818.
3 2.0 4.0 0.0 1.0 16818.
4 3.0 0.0 4.0 1.0| XBAR YBAR J 16398.
5 4.0 4.0 4.0 1.0 2.0 2.0 32.0 16398.
6 5.0 0
7 6.0 PX PY M 0
8 7.0 66430.0 3360.0 0
9 8.0 0
10 9.0 PY/SD PX/SD M/J 0
11 10.0 0.0 16607.5 105.0 0
-2 11.0 0
12.0 0.
« 4 13.0 0.
15 14.0 0.
16 15.0 0.
17 16.0
2007 L aviDs —@
@ A B [ D E F G H [ J
1 {FASTNO {X Y DIA SUMD SUMDX SUMDY SUMDX2| SUMDY?2
2 1.0 0.0 0.0 1.0 4.0 8.0 8.0 32.0 32.0f 13384.
3 2.0 4.0 0.0 1.0 13384.
4 3.0 0.0 4.0 1.0| XBAR YBAR J 11857.
5 4.0 4.0 4.0 1.0 2.0 2.0 32.0 11857.
6 5.0 0.
7 6.0 PX PY M 0
8 7.0 50390.0 12240.0 0
9 8.0 0
10 9.0 PY/SD PX/SD M/J 0
11 10.0 0.0 12597.5 382.5 0
12 11.0 0
3 12.0 0
} 13.0 0
15 14.0 0
16 15.0 0
17 16.0
ASA-MSFC-MAF
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MICHOUD OPERATIONS 7~ T - T SHEET or [7-1]
Q C-o DATE % ISQ SUBJECT F F B l &
WORK PACKAGE
. ROVED
'‘PROVED REV DATE
ELev LD —Jous (c,m.ﬁ\ D’B
soo —omoS )
[ A E F G H i J
1 JFASTNO SUMD SUMDX SUMDY SUMDX2| SUMDY2|F
2 1.0 0.0 0.0 1.0 6.0 18.0 9.0 90.0 =27.00 8572.0
3 2.0 3.0 0.0 1.0 8560.8
4 3.0 6.0 0.0 1.0/ XBAR YBAR J 8572.0
5 4.0 0.0 3.0 1.0 3.0 1.5 49.5 8134.4
6 5.0 3.0 3.0 1.0 8122.6
7 6.0 6.0 3.0 1.0/ PX PY M 8134.4
8 7.0 50050.0 7230.0 0.0
9 8.0 0.0
10 9.0 PY/SD PX/SD M/J 0.0
1 1 10.0 0.0 8341.7 146.1 0.0
12 11.0 0.0
13 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0
RIS Lowos LA
©) A E F G H [ J
1 [FASTNOIX . - SUMD SUMDX SUMDY SUMDX2| SUMDY2|F
2 1.0 0.0 1.0 6.0 0.0 45.0 0.0 495.0] 13238.3
3 2.0 0.0 1.0 9998.8
4 3.0 0.0 1.0/ XBAR YBAR J 7895.5
5 4.0 0.0 1.0 0.0 7.5 157.5 7895.5
6 5.0 0.0 1.0 9998.8
7 6.0 0.0 1.0/ PX PY M 13238.3
8 7.0 - 45550.0] 227750.0 0.0
9 8.0 0.0
10 9.0 PY/SD PX/SD M/J 0.0
11 10.0 7591.7 0.0 1446.0 0.0
12 11.0 0.0
13 12.0 0.0
14 13.0 0.0
15 14.0 0.0
6 15.0 0.0
17 16.0

ORM MAF/MMA 3801604774
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AICHOUD OPERATIONS

I SHEET _ o -T2
Q C, DATE 3/ SUBJECT —\b-‘_gx
WORK PACKAGE
. ROVED DATE
PROVED DATE REV DATE
) \l:% '--Jon\n S C,(,Q‘H\ TS)
BoL LoD S -@

(5) A B C D E F G H | J

1 [FASTNO|X Y DIA SUMD SIJMDX SUMDY SUMDX2| SUMDY2{F

2 1.0 0.0 0.0 1.0 4.0 6.0 6.0 18.00 18.0] 5655.6
3 2.0 3.0 0.0 1.0 5521.7
4 3.0 XBAR YBAR J 0.0
5 4.0 0.0 3.0 1.0 1.5 1.5 18.0 9003.3
6 5.0 3.0 3.0 1.0 8919.8
7 6.0 PX PY M 0.0
8 7.0 28190.0 860.0] -20890.0 0.0
9 8.0 0.0
10 9.0 PY/SD PX/SD M/J 0.0

1 10.0 215.0 7047.5| -1160.6 0.0
12 11.0 0.0
13 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0
RO~ LovOsS »@

(¢) A B C D E F G H { J

1 |FASTNO|X Y DIA SUMD SUMDX SUMDY SUMDX2| SUMDY2(F

2 1.0 0.0 0.0 1.0 6.0 9.0 18.00 27.00 90.0] 9554.8
3 2.0 0.0 3.0 1.0 1055.2
4 3.0 0.0 6.0 1.0/ XBAR YBAR J 9554.8
5 4.0 3.0 0.0 1.0 1.5 3.0 49.5 14195.6
6 5.0 3.0 3.0 1.0 10551.5
7 6.0 3.0 6.0 1.0/ PX pY M 14195.6
8 7.0 34820.0] 156690.0 0.0
9 8.0 0.0
10 9.0 PY/SD PX/SD M/J 0.0
11 10.0 5803.3 0.0 3165.5 0.0
' 2 11.0 0.0
.3 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0




CHOUD OPERATIONS SHEET OF
q C/ DATE 3l30 SUBJECT m
WORK PACKAGE

OVED DATE

ROVED DATE REV DATE

v 6D — dorare (covimb)

Bar™ Lomos - @

) A B C D E F G H 1 J

1 |FASTNO X Y DIA SUMD. SUMDX SUMDY SUMDX2|SUMDY2|F

2 1.0 0.0 0.0 1.0 6.0 9.0 18.00 27.00 90.0] 11891.9
3 2.0 0.0 3.0 1.0 6693.2
a 3.0 0.0 6.0 1.0/ XBAR YBAR J 1663.0
5 4.0 3.0 0.0 1.0 1.5 3.0 49.5 12629.7
6 5.0 3.0 3.0 1.0 7930.4
7 6.0 3.0 6.0 1.0/ PX PY M 4567 .1
8 7.0 39810.0] 10390.0] 86200.0 0.0
9 8.0 0.0
0 9.0 PY/SD PX/SD M/J 0.0

' 10.0 1731.7 6635.0 1741.4 0.0

2 11.0 0.0
| 3 12.0 0.0
[ 4 13.0 0.0
| 5 14.0 0.0
| 6 15.0 0.0
[ 7 16.0

Robr Lanos <))

(3) A B C D E F G H | J

1 |FASTNO[X Y DIA SUMD SUMDX SUMDY SUMDX2| SUMDY2|F

2 1.0 0.0 0.0 1.0 6.0 18.0 g.o0 90.00 27.00 10883.8
3 2.0 3.0 0.0 1.0 10572.7
4 3.0 6.0 0.0 1.0{XBAR YBAR J 10777.5
5 4.0 0.0 3.0 1.0 3.0 1.5 49.5 13178.2
6 5.0 3.0 3.0 1.0 12922.5
7 6.0 6.0 3.0 1.0|PX PY M 13090.6
8 7.0 70470.0 1470.0{ -38780.0 0.0
9 8.0 0.0
10 9.0 PY/SD PX/SD M/J 0.0
11 10.0 245.0 11745.0 .783.4 0.0

2 11.0 0.0

3 12.0 0.0

4 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0
\SA-MSFC-MAT —
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{CHOUD OPERATIONS SHEET OF
Q C—‘ DATE B}BQ SUBJECT Pm
WORK PACKAGE
A OVED DATE
ROVED DATE REV DATE
v\ S - Ooigis Ccmwr’ﬁ)‘)
=
BOO™ LS -
Y] A B C D E F G H I J
FASTNO | X Y DIA SUMD SUMDX SUMDY SUMDX2| SUMDY2|F
1.0 0.0 0.0 1.0 4.0 6.0 6.00 18.00 18.0] 5295.4
2.0 0.0 3.0 1.0 3151.4
3.0 3.0 0.0 1.0/ XBAR YBAR J 5519.2
4.0 3.0 3.0 1.0 1.5 1.5 18.0 3514.6
5.0 0.0
6.0 PX PY M 0.0
7.0 6060.0 810.0] 35860.0 0.0
8.0 0.0
9.0 PY/SD PX/SD M/J 0.0
1 10.0 202.5]  1515.0 1992.2 0.0
2 11.0 0.0
3 12.0 0.0
4 13.0 0.0
5 14.0 0.0
6 15.0 0.0
7 16.0
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ICHOUD OPERATIONS SHEET OF -
N C pate _ 2| 20 sumsect TTFrE TS
WORK PACKAGE

«OVED DATE
ROVED DATE REV DATE

Elev 16D - mMeneez Loeos

\ Mn - \ Me o ey S = |
A B c D 1 E F G H

1 654 -220135| -2182 201048| 2583 -2507 .24 4444 .12

2 655 -47123 13581 -51391 -7464 .286 147, 36376 -474

3 656 207861 27058 -129648 11238 2150 139 32387 384
e Y| 657  -206874 12626 313548] -29997 -3212 263 -25650 84

5 658 281807 8349 274764 -7271 3047 86 -7184 64

5 659 -391228 1423 465265, -3179 -4694 23 -11313 33 ;

7 660 649939 -5774 -683820 6722 8104 -78| 11577 53 i

8 661 -46160 1833 187091 -1812 -1178 18 25458| -26 |

9 662 36619 -62585| 41834 6066/ -64) .76 -20834 -24

10 663 -416199 15347 136740 24475 -2326/ -85 -22494 232

11 664 .359492 -36375 526603 67290 -5470 -640 -68182 -272

12 665 128768| 7154 -115094 0 2903 8 5! -95547, -643

13 666 -141364 25929 72879 14576 -1181 -589| -81173 711

14 667 598985 -27875 .325376 25988 19655, -114% -197236 -714

15 668 74833 -30277 -155649 -68266 4904 1820 -217069 -1501

16 669 204397 54528 43095 -30276 2481 1266 276557 -1505

17 670 -102382 0 150114 14013 -1608] -89 -206814 1591

18 671 262374 -35926 -223025 -60460 4258 807 -35497 27

18 672 -11499 -3685 .62353 8002 508 -83 9762 16

20 673 746874 0 919746( -35139 -1743 308| 25466 1766

21 674 0 0 -171314] 4548] 1067 -28 -39810f 0

22 6§75 233280 -14462 5257380 171204 -45554 -268| 22049| 08

23 676 -86233 46486 581154 -41688 .8114 1076 19453] -21

24 6§77 624002 -6148 0 0 7829 -77 -373086] 0

25 678 -139122 13746} 411957 217749 -5054/ 286 2006 565

26 679 380045 -62282 325715 62458 1609 -1465 -70466 .562

27 680 -134888 27194 170075 .19681 -2675 411 .79793 -328

23 681 -222229 -60460 263091 36481 -4257 807 -34392] .24

29 682 17127] -3148 -58843 -7694] 536 76| .10558] -18

30 683 909678 -42952 812277 0 854 -377 28782| -1671

31 684 0 0 .168552 -5101 1050 32 -39779 0

32 685 6293170 24233 1346420 -13353 44944 311 23594 112

33 686 -63041 .46485 §73232 41999 -7687 -1084 19674 20]

34 saﬂ 615147 6291 0 0 7718 79 -37631 0

35 688 380568] 61270 312079 -61785 1484 1445 -70260 5§52

36 689 -142401] -16423 414243 18647 -5106 -319 -5873 -559

37 690 165675 -16980 -132705 26115 2529 -378 .84021 317

38 691 124772 -5718 -112231 0 2821 -6 8 -95311 512

39 692 -144488] -27732 -70313 -18132 -1290 6§30 -81107 672 |

40 693 607816 25869 -330394 .27788 19959 1142 -199074 672

41 694 77405 30612 -161432 69593 5082 -1820) -218802 1516

42 695 207734 -58677 44899| 30612 2490 -1333] -279628 1519

43 596 -94366 0 146338| -11821 -1533 75 -206475 -1652 {

44 697] 379069 -30525 -341696] 13743 4449 -273 -25465 -103

45 698 318216 -6830]  -370971% 6840 3774 .78 -7481 - /U i

46 699 -376685 -1080 453112 2824 -4547 -21 -10613 - -39 \

47 5650 652723 5194 -685047 -6380 8129 70 12457 -49
I Y ) 5651 -44849 -1978 191619[ 1993 -1194 .20 25329 .26

49 5652 44572 6093 35534 -6203 126 78 -20726] 23 :

50 5653 -429364 -13258] 152878! -22218 -2471] 63 -23155| -233 :

51 5654 625122 66799 -417432 -36062 6436 635 .73548] 299 ;

52 5655 -245653 2064 295567 -1874) -3222 22 4007| 31 i

53 5656 -49498 -13837 -56890) 6913 -543 -143 37138 471

54 5657 203938 -26463 -125463 -11981 2098 -133 34126 -386

55 8001| -3485570 0 0 0 -221844 0 0 ’ 0

56 8002| -3485570 0 0 0 -221844 0 0 0 .

57 8013 -279615 41121]  -3478010 -49621 34823 863 -8370 5826

58 8014 0 -35778 0 29279 0 -807 -6055| 33

59 8015 0 35863 0 -28491 0 798 -6061 -30

60 8016 -297502 -41778]  -3477760 47386 34739 -848[ -8390) -5895
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SHEET
q C DATE "BJSQ waeeT _ DB [
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WOVED DATE
ROVED DATE REV DATE
iV 214 — meEmekRRl Lamos
1 Ha A 3 Ma o -1 S <L p \r
A B ] [3 [s] E F G H |

1 1050 49149 10527, 51100 6119 -597 99 1545 12
2 1051 14871 -6124 .58800 10662 372 .87 -88586 .57
3 1052 14354 10802 17372 -10685 -1685 110 -13622| - 5|
4 1053 -49093 .20891 17866 -7410 -154 73 22208 =22 -

R 5 1054 760730 29500 91439 11142 5072 213 1433 117
6 1085 122432 -62133 -464394) 31550 3796l 554 42955 71
7 1056 37473 -53255] 99290 -52127 -433 -641 -11937 2121
8 1057( 290411 -18522] 691375 25889 6454 -264 -9561 1348
9 1058l -2635 1499 4297 -1237 -30) 12 -18237 11
10 1059 -5884 2532 6954 2321 -70 27 -9116| 16
11 1060 -50021 2607 54529 21227 -492 18 -41070) -36
12 1061 -3109 -2474 2028 1337, -28§ -18f -27597 -5
13 1062 .287039 42352 1093240 30643 29111 -353] 30832 .1160]
14 1063 2041750 48548| .93172 -93613 27140 1895[. 11734 -411
15 1064 2447880 13613 2106040 23761 1749 123 38151 .344
16 1065 -1188 -18194 2510420 33778 -16853 349 17500] 680
17 1066 580396 41229 .414488 5427d; 7991 654 .52425 -110
18 1067] 145 -3322 -463| -1964 4 -34 17271 2
19 1068] 13623 [} 35416 3269 -198 =26 17766 46
20 1069 26018] -3207 -12474 4876 219 -4 6] -21355| -17
21 1070 -15113 11313 21868| -10385 -asﬂi 237 -20582 209
22 1071 21800 8346 18707] 6324 58 -173] -23526 -216
23 1072 86149 -28625 78615 32315 -677 .740 -18292| -894
24 1073 -58108| 25201 86169 -25110 -1224 424 -19318 548
25 1074 1093580 23094] -1135240 -29144 17610 420 40377| -460
26 1075 381949 54289 505191 6770 6761 653 .47518 137
27 1o7q 247| -4082 -459 2660 4 .45 -18327 -2
238 1077 35288 -3675 10094 0 226 .28 213586 .42
29 1078 18173 3247 .8578 -4918 149 46 -24617 27
X 1079 -43831 -11586] 11921 10200 558 -238 -17864 66
31 1080 11906[ 8141 25780 -6504 214 169 -20787 .180)
32 1081 56873 .22973 50278 23610 605 -405 19342 1037
33 1082 50190, 25894 -56040 -29364 1227 671 14862 979
34 1083 -1164580] -31373 1090320 30839 -17888 -500] 40385 473
35 1084 2042900 -46174 -108599 96109 27283 -1897 14117 375
3s 1085 2512100 13460 2107260 -35602 1847 201 42524 -653
37 1086] -1315 14736 2548210 24159 -17097 -260 17662 910
38 1087] 602737 -31070 -405743 -30472 seiﬂ 415 8612 -1344
39 1088[ -2637 -1040 4439 1028 -32 -9 .22444) 11
40 10890 -6389 -2141 7508 -2408 -80 - -26 -11635] 217
41 1090 38800 495| -30334 -1447] 329| 9 -38080 -4
42 1091 -5167, 736 5713 -4486 -52 6 26144 16
43 1092 1091160 47333 -48136§F47 29684 9928 487 31085 1188
44 1093 .784107 -17747 563808 22871 -8023 -235 -2504 .82
45 1094 101972 -51336 -496015 -37940 3960 573 46838 80)
46 1095 118792 35894 92445 -51347 803 586] -10936 115
47 1096 -52153 -3647 30217 2196 429 -30 11396] 14
48 1097 -206 -965 -7695 1570 60 .20 978 -4

------ 49 1098 25951 1110 .50750 -699 476 14 .7234 -18) -
50 1099 31087 -790 -40089 1337| 279 -6 §015 .22
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53 1502 -87380 18881 37790 -9063 -688 158 26359 61
54 1503 38316 -8034 -49685 3103 480| -60 27227 .39
55 1504 -1182 3505 1491 -2994 -16 31 4259 2
56 1508 -7027 137 5860 -244 .52 2 1766 4
57 1508 -267 -219| -3955 163 27 -3 -1084 -5
58 1507 .43430 855| 21253 856] -450) 12 -3257 9
59 1508| 21476 8439 -9425 -191] 206 7 -2172 5
€0 8025 0 -2039 0 3378 0 .28 .20266 .75
61 8026| 0 3371 o[ - -3520 0 68 -20469] 13
62 8027 0 -2552 0 3454 0 -81} -20288] -2

MM |63 8028 0 2059 ) -3258 0 2s| -20723| 19

SA-M L64 8029( -40063 -5484| 25779 2917] -516 -74 -6468 12



ICHOUD OPERATION .
< C DATE ?’/—BQ SUBJECT = S\FS
WORK PACKAGE
{OVED DATE
>ROVED DATE REV DATE
ey 214 —doimas Clove 0
BOUTS Lormos -@
Y] A B C D E F G H | J |
FASTNO | X Y DIA SUMD SUMDX SUMDY SUMDX2| SUMDY?2| F ,
1.0 0.0 0.0 1.0 4.0 6.0 6.0 18.0 18.0 7247.5] :
2.0 3.0 0.0 1.0 7248.5
3.0 XBAR YBAR J 0.0
4.0 0.0 3.0 1.0 1.5 1.5 18.0 6568.2
5.0 3.0 3.0 1.0 6569.4|
6.0 PX PY M 0.0
7.0 27600.0 45.0 4080.0 0.0 1
8.0 0.0] ¢
0 9.0 PY/SD PX/SD M/J 0.0
10.0 11.3 63900.0 226.7 0.0
11.0 0.0
3 12.0 0.0
4 13.0 0.0
5 14.0 0.0
6 15.0 0.0] .
7 16.0
ras~ s ans -
A B C D E F G H | J
FASTNO | X Y DIA SUMD SUMDX SUMDY SUMDX2| SUMDY2| F
1.0 0.0 0.0 1.0 6.0 18.0 9.0 90.0 27.0 6924.6
2.0 3.0 0.0 1.0 6928.3
3.0 6.0 0.0 1.0{ XBAR YBAR J 6935.6
4.0 0.0] - 3.0 1.0 3.0 1.5 49.5 6766.4
5.0 3.0 3.0 1.0 6770.2
6.0 6.0 3.0 1.0|PX PY M 6777.7
7.0 41070.0 1450.0 2610.0 0.0
8.0 0.0
l 9.0 PY/SD PX/SD M/J 0.0
10.0 241.7 6845.0 . 52.7 0.0
11.0 0.0
12.0 0.0
13.0 0.0
i 14.0 0.0
] 15.0 0.0
’ 16.0
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QC o [0 gpeer CER 1S
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«OVED
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- {
Eriev 214 - downs (cont D)
r
® A D E F H I J
1 JFASTNO DIA SuMD* SUMDX SUMDX2|SUMDY2|F
2 1.0 0.0 0.0 1.0 4.0 6.0 18.0 18.0 5902.8
3 2.0 3.0 0.0 1.0 5810.6
4 3.0 0.0 3.0 1.0/ XBAR YBAR 4824 .2
5 4.0 3.0 3.0 1.0 1.5 1.5 4833.8
6 5.0 0.0
7 6.0 PX PY 0.0
8 7.0 21360.0 170.0 0.0
9 8.0 0.0
10 9.0 PY/SD PX/SD 0.0
1 10.0 42.5 5340.0 0.0
2 11.0 0.0
13 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0
RO LONMN< ~é‘§
9 A D E F H I J
1 |FASTNO DIA SUMD SUMDX SUMDX2|SUMDY2|F
2 1.0 0.0 0.0 1.0 6.0 18.0 9.0 90.0 27.0 5404.0
3 2.0 3.0 0.0 1.0 5084.2
4 3.0 6.0 0.0 1.0 XBAR YBAR 5492.7
5 4.0 0.0 3.0 1.0 3.0 49.5 3623.2
6 5.0 3.0 3.0 1.0 3126.4
7 6.0 6.0 3.0 1.0]PX PY 3754.2
8 7.0 24620.0 740.0 32320.0 0.0
9 8.0 0.0
10 9.0| . PY/SD PX/SD 0.0
11 10.0 123.3 4103.3 652.9 0.0
12 11.0 0.0
{3 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0
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e e I =¥ Wy Lﬁf"(f?_“@ e _ e .
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1 |FASTNO X Y DIA SUMD SUMDX SUMDY SUMDX2|SUMDY?2|F

2 1.0 0.0 0.0 1.0 4.0 6.0 6.0 18.0 18.0] 5480.3
3 2.0 3.0 0.0 1.0 5482.1
4 3.0 0.0 3.0 1.0{XBAR YBAR J 4894.5
5 4.0 3.0 3.0 1.0 1.5 1.5 18.0 4896.5
6 5.0 0.0
' 6.0 PX PY M 0.0

7.0 20720.0 68.0 3520.0 0.0

9 8.0 0.0
10 9.0 PY/SD PX/SD M/J 0.0
11 10.0 17.0 5180.0 195.6 0.0
12 11.0 0.0
13 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0
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T052 1S 12D — onis Clomin)
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FASTNO | X DIA SUMD . . |SUMDX SUMDY SUMDX2|SUMDY2|F
1.0 0.0 0.0 1.0 8.0 36.0 12.0] 252.0 36.0, 18881.2
2.0 3.0 0.0 1.0 18824.6
3.0 6.0 0.0 1.0 XBAR YBAR J 18826.2
4.0 9.0 0.0 1.0 4.5 1.5 108.0 18886.2
5.0 0.0 3.0 1.0 19926.8
6.0 3.0 3.0 1.0{PX PY M 19873.1
7.0 6.0 3.0 1.0 154740.0 -240.0] -37760.0 19874.7
8.0 9.0 3.0 1.0 19931.5
9.0 PY/SD PX/SD M/J 0.0
10.0 -30.0] 19342.5 -349.6 0.0
11.0 0.0
12.0 0.0
13.0 0.0
14.0 0.0
15.0 0.0
16.0
Bolr tonos (B
A E F G H I J
FASTNO | X DIA SUMD SUMDX SUMDY SUMDX2|SUMDY2|F
1.0 0.0 0.0 1.0 5.0 30.0 0.0, 270.0 0.0 18122.1
2.0 3.0 0.0 1.0 17710.9
3.0 6.0 0.0 1.0[XBAR YBAR J 17584.6
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5.0 2.0 0.0 1.0 18197.0
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8.0 0.0
8.0 PY/SD PX/SD M/J 0.0
10.0 -150.0[ 17584.0 -755.6 0.0
11.0 0.0
12.0 0.0
13.0 0.0
14.0 0.0
15.0 0.0
16.0
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6.0 3.0 3.0 1.0/PX PY M 16471.8
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8.0 9.0 3.0 1.0 16662.9
9.0 PY/SD PX/SD M/J 0.0
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5 14.0 0.0
6 15.0 0.0
7 16.0
IRM MAF/MMA 35-01 0-04/74‘ | . | OR'G!NAL PAGE 'S

\SA-MSFC-MAF
OF POOR QUALIT



el 2205
:HOUD OPERATIONS SHEET oF
Y& DATE -:5}?33 SUBJECT PF:m
WORK PACKAGE

OVED DATE

‘OVED DATE REV DATE

Tuss |S)H)—1LE  BLorea LoposS i

1 M I 1 Ma ] S ~
A B C D E F G H ]

51 0 61856 0 53388 0 428 277746 166
52 0 21336 0 55629 0 522 6826 -60
53 0 8419 0 2498 0 72 87357 7
54 0 12363 0 23319 0 248 281430 6
55 0 435699 ol -742698 0 8665 26812 172
56 0 53878 0 21774 0 526 138838 11
57 0 73726 0]  -132549 0 1361] _ -171156 58
58 0 361833 ol -350371 0 5237 4783 227
59 0 25697 0 14018 0 249 178898 204
60 0 50843 0 63001 0 396 277589 2192
61 0 17740 0 48582 0 403 6234 82
62 0 8629 0 2611 0 74 89234 -7
63 0 12644 0 23877 0 254 83040 6
64 0 443732 o -755591 0 8810 26157 150
65 0 54504 0 22080 0 533 141078 -7
66 0 73865 o -133906 0 1370] _ -173941 59
67 0 371385 o] _-379820 0 5523 5484 2199
68 0 24912 0 13114 0 239 179917 205
69 21387 0 34019 0 323 o]  -207390 713
70 11137 0 69173 0 511 o -130390 633
71 .5733 0 268 0 .38 0 74536 15
72 20968 0 48702 0 439 o] -170635 26
73] -69500 0 10593 0 509 o] -131650 640
74 30651 0 20047 0 296 o] -205855 721
75 47941 0 19596 0 434 ol -173744 26
76 1381 0 5655 0 45 0 -73809 14
78 4587 0 S1408 0 19 0 238401 11
79 1524 0 6349 0 60 0 127499 0
80 1830 0 11339 0 -3 0 36713 12

IM MAF/MMA 35-016—-04/74

SA-MSFC-MAF

S U g U S



MICHOUD OPERATIONS h SHEET OF Z
AC DATE %I’:‘:Q SUBJECT FF5‘>

WORK PACKAGE

. KOVED DATE
PROVED DATE REV DATE

ACTEESTED BiEreEaS (H- QU Wi S
N e 0 aTA =Y zw»m\aq-«tvh !>—HD )m»ﬁs ﬁs |f\?>LF \_ S'l?) 4 T
1 KCQ._ (_—, —5’4 13“1.\5 { % sns&m‘\ao___“_ BLeeoTs 0] |
U R (-t W )
| e 4200 ete |
U R S -_S_t.-v.«_.i- Rl
. L Few = HOROL. IS

Pb.;a._».»,.,._s}_'?ft:@;g@ﬁ ],.”ﬁ.’%l}é?f Ooso= 1RaQes,
Qbﬁ'r'- Boo s IE \&er- s

B "._IP%_%?_E{E@ l'Eﬁﬁé_,";’_gf'f{fsjﬂ{:'_"_{._,__ .

T S j’-f{ 53\75 { % 'Y"'L.QE; Pt

Pracs 's‘éuf‘é’ssh, N\ —— .
S e s s l-/»':"“r\*\% Gi. 7731s§|.
CMresys... 6490 _ | e

/ ovl—rriy S’. /—7 74/2 P e
wees 1Y mobs, | pres RZ6; N x_As s AN W s
- 9%

1o " P/Y’hr-—, b['—(s-s Rlﬁnx-s /ﬂ_ss 143..;%

R s 1942/295 0 s 734

[ WO

o |PEmmniG. CS= 774 st (. A g, |mw.850) | 920]

L = R X W S YR Y
B} S s, A4S w4

Y Mrer 3 ‘“JBQ“.... o2 22y
._P.?Q?\..»-h*__‘._,.SQ.'.S_Q_“,-@“.- L R= S0 / R 5 o4l ————

I e I IS “P:m\E I =2 YT B
e Pays SR

55 L6

- - . - - - e e e em e e e e - - e e B S PO

.M = 4504
o ay, g '11537—50/43(& = 3.

I
r

P\P e e -~ A
. EES
IRM MAF/MMA 38-016-04774 : ’ ' 0i }AU“}H QUALIT‘Y
ASA-MSFC-MAF )



| 22.7
CHOUD OPERATIONS Tt T e SHE-ET N -C')F e
Q < DATE ?J‘Bb SUBJECT 5 rﬁ

WORK PACKAGE

ROVED DATE
ROVED DATE REV DATE

Prmtsrzlso EI/E’M\ZP\S it QG\‘E(LWHM/S (_LQMT D)

_<~\ bms_..m s | EL G20 L

(,7"\

T _.Ee_ef.__s.__..z";z.?m I T
e D s DY) o
L ____..___...____.__.__-..t‘,“.!*.v;_’:'__ A 2 =1 e e
e e e 2O S

—————- ._.._l-\_ e —— e g o am = —amim e

Pmmws_smb@ TR L e [ s 29 70@1/3_, o
ey, /2 /. /,.;'f;)"_. o G peare. e pgor 39,560
. A 8ak_ 530,90 v

Peovyur s 2815 0@ RET 0/30//5a e
- e e 4. N T JR VN
o o . o 1‘\1'\4\!'3;.” P
ERLE-Y
’ P GF 2, \—:»L

"j_‘r._ 20170 =4 (>5F% 1 5( c/’)* 15 ( Zf)) - 42P ?"_{'_' 95D« wecei

T N

o -/ . /731—/5 N5 PATE: |

o D Pax=z 70050. [T e ber= $I™0g,
- e e f..r\/‘)f s /ﬁ4 e L M m - ———
ol _ T s 12190, 0

Ve Py TamE o909 P g o2Rp

 Etewm oS GID L L e e e
' &5 )
. B
. . AR . .
e - e - _ . -

VRM MAF/MMA 38-016-04/74 ' ’ ' ’ ’ ' ’ i - : © oot @r‘ﬁE 1S
\SA-MSFC-MAF A .



ICHOUD OPERATIONS SHEET oF <3~

A owre 230 meer T BS
WORK PACKAGE
«0OVED DATE
'ROVED DATE REV _ DATE
TBZEO ETBMERS Motz WinAs {(<ovmD)

PO L0 S @

) A B C D E F G H | J
FAST NO [X Y DIA SUMD SUMDX SUMDY SUMDX2|SUMDY2[F
1.0 0.0 0.0 1.0 6.0 18.0 9.00 90.0f 27.0] 7393.4
2.0 3.0 0.0 1.0 7364.1
3.0 6.0 0.0 1.0[XBAR YBAR J 7395.9
4.0 0.0 3.0 1.0 3.0 1.5 49.5 6724.8
5.0 3.0 3.0 1.0 6692.6
6.0 6.0 3.0 1.0[PX PY M 6727.6
7.0 42170.0 83.0] 11080.0 0.0
8.0 0.0
A 9.0 PY/SD PX/SD M/J 0.0
10.0 13.8]  7028.3 223.8 0.0
. 11.0 0.0 }
3 12.0 0.0f !
4 13.0 0.0 |
5 14.0 0.0
6 15.0 0.0
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oty LImes (D
A B C D E F G H | J
FAST NO | X Y DIA SUMD SUMDX SUMDY SUMDX2|SUMDY2|F
1.0 0.0 0.0 1.0 5.0 30.0 0.0] 270.0 0.0{ 17841.6 |
2.0 3.0 0.0 1.0 17837.8
3.0 6.0 0.0 1.0/ XBAR YBAR J 17836.6
4.0 9.0 0.0 1.0 6.0 0.0 90.0 17838.1
5.00 12.0 0.0 1.0 17842.1| |
6.0 PX PY M 0.0| |
7.0 89183.0 61.0 6490.0 0.0] |
8.0 0.0
) 9.0 PY/SD PX/SD M/J 0.0
l 10.0 12.2] 17836.6 72.1 0.0
) 11.0 0.0
12.0 0.0] :
13.0 0.0 |
14.0 0.0 |
15.0 0.0| |
7 16.0 !
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1 |FASTNO X Y DIA SUMD SUMDX SUMDY SUMDX2[SUMDY2| F
2 1.0 0.0 0.0 1.0 5.0 30.0 0.0/ 270.0 0.00 5648.3
3 2.0 3.0 0.0 1.0 - 5642.0
4 3.0 6.0 0.0 1.0/ XBAR YBAR J 5640.0
5 4.0 9.0 0.0 1.0 6.0 0.0 90.0 5642.3
6 5.0 12.0 0.0 1.0 5649.0
7 6.0 PX PY M 0.0
8 7.0 28200.0 34.0 4680.0 0.0
9 8.0 0.0
10 9.0 PY/SD PX/SD M/J 0.0
11 10.0 6.8 5640.0 52.0 0.0
2 11.0 0.0
13 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0 f
BT Lonos (D)
4 [~ A B C D E F G H I J
1 |FASTNO | X Y DIA SUMD SUMDX SUMDY SUMDX2| SUMDY?2|F
2 1.0 0.0 0.0 1.0 7.0 27.0 9.0l 171.00 27.0] 7249.1
3 2.0 3.0 0.0 1.0 7246.2
4 3.0 6.0 0.0 1.0] XBAR YBAR J 7247 .1
5 4.0 9.0 0.0 1.0 3.9 1.3 82.3 7251.7
6 5.0 0.0 3.0 1.0 7084.9
L7 6.0 3.0 3.0 1.0 PX PY M 7082.0
8 7.0 6.0 3.0 1.0, 50230.0 26.0 4504.0 7082.9
9 8.0 0.0
10 9.0 PY/SD PX/SD  .|M/J 0.0
11 10.0 3.7 7175.7 54.7 0.0
2 11.0 0.0
.3 12.0 0.0
14 13.0 0.0
15 14.0 0.0
16 15.0 0.0
17 16.0
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A B c D E F G H I J
FAST NO { X Y DIA SUMD SUMDX SUMDY SUMDX2|SUMDY2|F
1.0 0.0 0.0 1.0 9.0 48.0 12.0] 396.0] 36.0[ 34841.2
2.0 3.0 0.0 1.0 34336.8
3.0 6.0 0.0 1.0/ XBAR YBAR J 34247.6
4.0 9.0 0.0 1.0 5.3 1.3 160.0 34576.9
5.0 12.0 0.0 1.0 35312.8}
6.0 0.0 3.0 1.0/ PX PY M 31122.6|
7.0 3.0 3.0 1.0 292900.0 2227.0| 202301.0 30556.9
8.0 6.0 3.0 1.0 30456.7
9.0 9.0 3.0 1.0{PY/SD PX/SD M/J 30826.4
10.0 ' 247.4] 32544.4 1264.4 0.0
11.0 0.0
12.0 0.0
13.0 0.0
14.0 0.0
15.0 0.0
16.0
Rolr Loce -
A B C D E F G H i J
FAST NO | X Y DIA SUMD SUMDX SUMDY SUMDX2|{SUMDY2|F
1.0 0.0 0.0 1.0 12.0 90.0 18.00 990.0] 54.0[ 25650.3
2.0 3.0 0.0 1.0 25416.5
3.0 6.00 0.0 1.0/ XBAR YBAR J 25305.3
4.0 9.0 0.0 1.0 7.5 1.5 342.0 25318.4
5.00 12.0 0.0 1.0 25455.4
6.0 15.0 0.0 1.0{PX PY M 25714.4
7.0 0.0 3.0 1.0 292900.0 2227.0] 202301.0 23902.1
8.0 3.0 3.0 1.0 23651.0
9.0 6.0 3.0 1.0/PY/SD PX/SD M/J 23531.5
10.0 9.0 3.0 1.0 185.6| 24408.3 591.5 23545.5
11.00 12.0 3.0 1.0 23692.8
12.00 15.0 3.0 1.0 28853.3
13.0 0.0
14.0 0.0
15.0 0.0
16.0




CHOUD OPERATIONS Y T ewEeT . OF 23.(

—~
Q - DATE 5/33 SUBJECT FFB\\\—
WORK PACKAGE
WOVED DATE
ROVED DATE REV DATE

RTEGES BemesS (w002 wArLs Jcorn'D)

s e @

)| A B C D E F G H | J
FASTNO | X Y DIA SUMD SUMDX___|SUMDY | SUMDX2|SUMDY2[F |
1.0 0.0 0.0 1.0 9.0 48.0 12.0] 396.0] 36.0] 5765.0| .
2.0 3.0 0.0 1.0 5737.6
3.0 6.0 0.0 1.0]XBAR YBAR J 5732.6
4.0 9.0 0.0 1.0 5.3 1.3 160.0 5750.0]
5.0 12.0 0.0 1.0 5789.6| .
6.0 0.0 3.0 1.0[PX PY M 5408.3
7.0 3.0 3.0 1.0] 50150.0 174.0] 19140.0 5379.1
8.0 6.0 3.0 1.0 ' 5373.8] |
0 9.0 9.0 3.0 1.0{PY/SD PX/SD M/J 5392.3 |
10.0 19.3] 5572.2 119.6 0.0
11.0 0.0] |
3| 12.0 0.0|
4] 13.0 0.0
5] 14.0 0.0
6] 15.0 0.0
71 16.0
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2 |ELEMENT |MA1 MA2 MB1 MB82 S1 s2 P T ELTYPE |NO.CFBOLTS [SRE [PLATET
3 301 ol 5146 o] .9704 0 65 -38287 3 55 6| 0.75] 0.375
4 306| 0l -11082 0 8005 o] . -83 -42168 .2 58| 6| 0.75] 0.375
5 501] o] 2103 o 2471 0 19| -15603] - 2 59 5| 075 0.375
5 616] o] -27s88 0 3529 0 .19l -32988] -2 58] 6| o0.75] 0.375
7 619 o] -6205 0 6500 0 .61 84744 -1 59 5| 0.75] 0.375
8 621 0] -79225 0 3205§l O] -631)-.248157] -131 O 2 o
9 622 101250[ -21301] -202301 -20167] 2227 -.208] 292907] -9 S RN
10 623 o] 37090 0 -asng! 0 675[-238844] 102 SO = N ST
11 625 -0 6486 of .6148 0 60 89183 -1 59 s|_o0.75] 0.375
12 701 of 2841 of -4675] o 32| -27897 -4 57 s| o0.79] 0.375
13 815 o] -2256 0 601 ol .12 25443 3 57 s| _0.75 _0.375
14 901 [ 1747 0 -4504 0 26 -50233 61 54 20+ 0.5
15 906 -2l 17352 o] 19144 ol -174] -50152 -117 51 o] 1.00 0.5
16 912 . ol 2339 o -4348 ) 28] -24509] -3 55 6| 075  0.375
17 915 ol -3618 0 1768 o]  -23 -26168 2 55 6| 0.75 0.375
18 921 o] 2211 o -2419 0 21| -28443| 2 58 s| 0.75] 0.375
19 926 o 3851 o] -3450 0 34 -2819¢| 4 57 5| _0.75) 0.375
20 1011 0 282 o -1260 ) 7] 21212 2 59 5| _0.75] 0,375
21 1014 o 2141 ol -2623 ) 20 24234 .2 sg| s| 0.75] 0.375
22 1022 [¢] 113 5 [»] -604 4] 8 26030 0 59| S 0.75 0.375 i
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