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PAGE NO.

* * * * * * * * * * + * * * * * * + * * * * * * * * * * * * * * * * + * * * * + + * * * * + * * * *

*  S T A A D - I I T
*  Rev l -s i 'on  2 l 'O
* Propri-etary PEogram of
* R.search Ei-rgineers, Inc '
*  Date= sE i  17 ,  1996
*  T i . m e =  1 4 ; 1 8 : 4 0

* USER ID: PROCESS SYSTEI"IS INTERNATIONAI IN *

+ * * * * * * + * * * * * * * + * * * * * + * * * * + * * * * * + * * * * * * * * * * * * * * * * *

1. STAAD SPACE B-9 BEA}'I TUBE MANIFOTD SUPPORT

2.  INPUT WIDTH ?2
3. UNIT TNCHES POUND
4. JO]NT COORDINATES
s .  1  o .  o '  O . ,  2  3 6 .  0 .  O ' ;  3  1 5 0 '  O '  o ' '  4  : 1 8 '  O '  O ' ;  s  4 4 4 '  0 '  0 '

6 .  6  4 ' 1 4 .  O .  O ' r  ?  r s o .  6 . ' - s e - ' e z s ,  8  1 5 0 '  - 7 0 '  - 3 8 ' 6 2 5 ' �  9  1 5 0 '  0 '  3 8 ' 6 2 5

r .  1 0  1 s o .  - 7 0 .  3 8 . 6 2 s ;  i r  s r e . 0 '  - 3 8 ' 6 2 s '  l ?  3 1 8 '  - 9 '  - 3 8 ' 6 2 5

a .  i i  5 i a .  - 7 0 -  - 3 8 . 6 2 5 ,  i a  s r a .  o '  3 8 ' 6 2 5 t  1 s ^ 3 1 8 '  - 9 '  3 8 ' 6 2 5

9 .  16  3 l -8 .  - ' t o -  3a '625 ;  : r - - z ia .  -?0 '  38 '625 ;  r s  246 '  -7o '  -38 '625

10. ME}4BER iNCIDENCES
1 1 '  1  1  2 t  2  2  3 ,  3  3  4 i  4  4  5 '  5  5  6 t  6  3  7 t  " 1 ,  

- 4  L L '  8  3  9 ;  9  4  L 4 '  L 0  a  1

1 2 .  1 1  1 0  9 ;  1 2  L 2  1 1 ;  : . 3  r i  i i ; - r e  1 5  1 4 ;  1 5  1 5  1 s ;  1 6  1 8  ] - 2 '  ! 7  1 1  l s

13. MEN4BER PROPERTY A},IER
14,  10 11 TABLE ST TUB40203
is.  r  to  s  rABr,E sr  PIPE oD 72 '75 lD 72 '25

16.  12 TO 1? TABLE ST TUB4O4O8
1?.  6 TO 9 TABLE ST TUB14O14O8
18, MEMBER REI,EASE
19. 10 TO 12 1.4 END lo{ }'rt MZ
20. coNsTAllTs
21. E STEEL ALI,
22. POISSON STEEI, A],L
23. DENSITY STEET AI,I,
24. BETA 90. MEr'48 10 TO L5
25.  AJ.PHA 0,00000919 MEMB 1 TO 9

26.  SUPPORTS
21 . 8 LO FIXED BUT MZ
28,  13 16 TO 1"8 FrxED
2 9 .  "  *  *  *  *  "  *  "  *  *  *  *  *  *  +  *  *  *  *  *  +  +  : !  *  *  *  *  *  *  *  *  *  *  *

30. ],OAD 1 DEADWEIGHT
31. JOINT 1OAD
32.  2  EY -7  40 .
33. * FI,ANGE WEIGHT
3 4 .  5  F Y  - L 7 5 1 .

35. * FLANGE !{ElGItT
36. MEITTBER LOAD
3 ? .  !  T O  5  U N r  Y  - 1 6 . 1 5

3 8 .  *  V E S S E L  t r G H T  =  6 ? 3 7 ' # / 4 0 8 "

3 9 .  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  +  *  *  *  ! r  *  +  *  *  *  *  *  *  *  *  *  *  *

40. IOAD 2 DW+TH+VACWM
41. JOINT ],OAD
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B_9 BEAM TUBE MANIFOLD SUPPOR?

42.  2  tY  -7  40 .
4 3 .  5  F Y  - 1 ? 5 1 .

4 4 .  5  F X  - 3 8 1 2 9 . 9 9 2

45. * UNBAIANCED VACUUM IOAD E A_1 BELLOWS

46. MEI',IBER LOAD
4 ? . t r o 5 U N l Y - 1 6 . 1 5
48. TEMPERATURE I,OA!
4 9 .  1  T O  5  T E M P  3 3 0 .
5 0 .  *  *  *  *  *  +  *  *  *  *  *  *  +  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  +  *  *  *

51. 10AD 3 DW+TH+SEr S-AXlAl
52, JOINT IOAD
5 3 .  2  F Y  - 1 4 0 '

(  F v  - 1 ? q 1

55.  5 EX -3A!29.992
5 6 .  2  F X  - 4 2 .

5 1  .  5  F X  - 9 8 .

58. MEMBER LOAD
5 9 .  1  T O  5  U N r  Y  - 1 6 . 1 5

6 0 .  I T O S u N I X - 0 . 9 0 8
6]-. TEMPERATURE LOAD
62.  I  TO 5 TE! . {P 330.
6 3 .  *  * *  * *  *  *  *  *  *  *  * *  *  * * *  * *  * *  *  *  +  *  *  *  *  * *  *  *  * *

64. I,OAD 4 DW+TH+SEI S-I,AT
65. JOINT ],OAD
66 .  2  tY - '140 ,
6 ? .  5  F Y  - 1 7 5 1 .
6 8 .  s  F X  - 3 8 1 2 9 . 9 9 2
6 9 .  2  F Z  4 2 .
7 0 .  5  F Z  9 8 .
?1. ME}{BER IOAD
7 2 . 7 1 O 5 U N l Y - 1 6 . 1 5
? 3 .  I T O 5 U N r Z  0 . 9 0 8
?4. TE}4PERATURE LOAD
7 5 .  1  T O  5  T E M P  3 3 0 .
? 6 ,  *  *  *  *  *  +  *  *  *  *  *  *  *  *  a  *  *  *  +  *  *  *  *  *  *  *  *  *  *  +  *  *  *  *

??. TOAD 5 THERMAL DISP! "BAKEOUT "

78. TEMPERATURE LOAD
? 9 ,  1  T O  5  T E M P  3 3 0 .
8 O  !  *  +  +  *  *  *  *  *  +  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  +  *  *  *  +  +  *

81. PERFORM }NAIYSIS

TOTAI, PRIMARY LOA.D CASES
SIZE OF STIFFNESS MATRIX =

REQRD/AVAIL. DISK SPACE =

-- PAGE NO.

2664 DOUBLE PREC. VIORDS

12.05/  954.8  MB'  E l f ieM =  14 '83  MB

P R Q B L E M  S T A T ]  S T ! C S

M'MBER OF JOINTS/MEMBER+EIEI'IENTS/SUPPORTS 1,8 / r'7 /

ORIGINA],/ FINA], BAND-WIDTH = LO/ 5
5, TOTA! DEGREES OF FREEDOM

++ PROCESSING E],EME}I�r STIFFNESS MATRIX.

++ PROCESSING G],OBAL STIFFNESS MATRIX '

++ PROCESSTNG TRIANGUI,AR FACTORI ZATION '

++ CAICUI,ATING JO]NT DISPI,ACEMENTS '

1 4 : 1 8 : 4 2
1 4 : 1 8 : 4 2
14ztBt42
L4:. L8l.42
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B-9 BEAM TUBE MANIFOLD SUPPORT

++ CA],CUT,AT IN6 MEMBER FORCES.

82. PR]NT MATERIAI, PROPERTIES AIL

-- PAGE NO.

L 4  r 7 8  |  4 2
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-. PAGE NO,
B-9 BEAM TUBE MANIFOLD

MATERIA.I PROPERTIES . -

SUPPORT

AI,I, UNITS

MEMBER

ARE - POUN INCH

E

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0

L 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
1 r _ 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 . 0
1 1 1 s 3 8 4 6 . 0
1 1 1 s 3 8 4 6 . 0
! 1 1 s 3 8 4 6 . 0
1 " 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 s 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 s 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
I J -  1 ) J  d . l  O .  V

1 1 1 5 3 8 4 6 , 0

DEN

o,28299999
o.28299999
o.28299999
o,28299999
0 . 2 8 ? 9 9 9 9 9
n  r a t o q Q q q

0 -28299999
0,28299999
^  , a r o o q q q

o.28299999
0.28299999
o .2e29999.9
o.28299999
o.28299999
0.28299999
o,28299999
o.28299999

AI,PHA

0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 " 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0

I

I

4
5

7
8
9

1 0
t 1
T 2

1 4
l 5

7'l

* * * * * * i * * * * *  END OF DATA FROM INTERNA!  STORAGE ** { : } * *+*** * *

83. PRINT MEMBER INFORMATION A!1
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-- PAGE NO.
B-9 BEAM TUBE MANI FO],D SUPPORT

MEMBER INEORMATION

MEMBER END
JOINT

J,ENGTH
( rNcH)

3 6 . 0 0 0
1 1 4 . 0 0 0
1 6 8 . 0 0 0
1 2 6 , 0 0 0

3 0 . 0 0 0
3 8  .  6 2 5
3 8 . 6 2 s
5 U .  b Z 3

3 8  . 6 2 5
7 0 . 0 0 0
7 0 . 0 0 0

9 . 0 0 0
6 r - . 0 0 0

9 . 0 0 0
6 1 . 0 0 0

9 4 . 3 6 6

BETA
( DEG)

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

9 0 . 0 0
9 0 . 0 0
9 0 . 0 0
9 0 . 0 0
9 0 . 0 0
9 0 . 0 0

0 . 0 0
0 . 0 0

RELEASES
START
JOINT

1

3
4
5
3
4
3
4 '
8

1 0
1 2
1 3
1 5
1 6
1"8
r'1

4
5
6
7

1 1

1 4
7
9

1 1
12
1 4

1 2
l - f

t

4
5

'7

I
9

1 0
l 1
12
1 3
1 4

-LJ

I O

L't

0 0 0 0 0 0 0 0 0 1 1 1 .
0 0 0 0 0 0 0 0 0 1 - 1 1
0 0 0 0 0 0 0 0 0 1 1 1

0 0 0 0 0 0 0 0 0 1 1 1

* * * * * * * *+***  END OF DATA FROM INTERNAI  STORAGE **+*** * * * * * *

84. PRINT .]OINT COORDINATES AT.L

Revrsron No. I
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_. PAGE NO.
B-9 BEAM TUBE MANIFOTD SUPPORT

.]OINT COORDINATES

COORDINATES ARE INCH UNIT

.'OINT

0 . 0 0 0
3 6 . 0 0 0

1 5 0 . 0 0 0
3 1 8 . 0 0 0
4 4 4 . 0 0 0
4 ? 4 . 0 0 0
1 5 0 . 0 0 0
1 5 0 . 0 0 0
1 s 0 , 0 0 0
1 s 0 . 0 0 0
3 1 8 . 0 0 0
3 1 8 . 0 0 0
3 1 8 . 0 0 0
3 1 8 . 0 0 0
3 1 8 . 0 0 0
3 1 8 . 0 0 0
2 4 6 . 0 0 0
2 4 5 . 0 0 0

Y

0 . 0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0

- ? 0 . 0 0 0
0 , 0 0 0

- 7 0 . 0 0 0
0 . 0 0 0

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

0 . 0 0 0
- 9 . 0 0 0

- 7 0 . 0 0 0
- ? 0 , 0 0 0
- 7 0 , 0 0 0

0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 . 0 0 0
0 .  0 0 0
0 . 0 0 0

- 5 6 . 0 Z J

- 5 b .  o z J

3 8 , 6 2 5
38 , 625

- s l j , o z )
- 3 8  .  6 2 5
- 3 8 . 6 2 5

3 8  .  6 2 5
? e  6 ? q

3 8  .  6 2 5
3 V  .  O 1 , )

- 3 8 . 6 2 5

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

1
2

5

7
8

1 0
1 1
L 2
1 3
7 4
l t

L 7
1 R

* * * * * . * * * * * * *  END OF DATA FROM INTERNAT STORAGE *** * *+*** * * *

85. PR]NT SUPPORT INFORMATION A],t

SUPPORT INFORMATION (I=FIXED, O=RELEASED)

UNITS FOR SPRING CONSTANTS ARE POUN INCH DEGREES

JOINT FORCE-X/ FORCE-Y/ FORCE-Z/ MOM-X/ MOM-Y/ MONI-Z /

KFX KFY KFZ KI'D( K}'fI KMZ

1 0

1 3

. t o

t?

0 . 0

0 , 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 , 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 , 0

0 . 0

0 . 0

0 . 0

0 . 0

0 , 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

Revision No. 1
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B-9 BEAM TUBE MANIFOLD SUPPORT

++**** , * * *+**  END OF -DATA EROM INTERNAI ,  SToRAGE ***+*** *+***

86. PRINT ANAIYSIS RESULTS

_- PAGE NO.
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-- PAGE NO.
B-9 BEAM TUBE }.IANITPLD SUPPORT

JOINT DISPIACEI'IENT (INCH BADIANS ) STRUCTURE TYPE = S?ACE

JOINT

1

X-TRANS Y-TFANS

- 0 . 0 0 8 5 6
- 0 .  0 1 4 3 4
- 0 . 0 1 4 4 3
- 0 . 0 1 4 3 4

0 . 0 0 0 0 0
- 0  .  o o 7  5 2
- 0 . 0 1 1 9 2
- 0 . 0 1 1 9 8
- 0 . 0 L 1 9 2

0 . 0 0 0 0 0
- 0 . 0 0 4 1 3
- 0 . 0 0 4 1 3
- 0 , 0 0 4 1 3
- 0 . 0 0 4 1 3

0 . 0 0 0 0 0
- 0 . 0 0 4 7 8

0 . 0 0 1 7 0
0 . 0 0 1 ? 9
0 . 0 0 1 7 0
0 . 0 0 0 0 0

- 0 . 0 1 1 7 4
- 0 . 0 0 0 4 1
- 0 . 0 0 0 2 4
- 0 . 0 0 0 4 1

0 . 0 0 0 0 0

- 0 . 0 0 0 8 9
- 0 . 0 0 0 ? 0
- 0 . 0 0 0 6 9

0 . 0 0 0 0 0
- 0 . 0 0 2 1 6
- 0 . 0 0 2 1 6
- 0 .  0  0 2 1 6
- 0 . 0 0 2 1 , 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 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 .  0 0 2 1 6
- 0 . 0 0 2 1 6
- 0 . 0 0 2 1 6
- 0 . 0 0 2 1 8

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0

Z-TRANS

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 6 1 2 9
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 6 0 0 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 5 6 1 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 5 0 7 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 4 7 1 2
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .0462'7
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 5 6 1 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
u .  u J o l 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

X-ROTAN Y-ROTAN Z-ROTAN

0 . 0 0 0 0 3
0 . 0 0 0 0 ?
0 . 0 0 0 0 7
0 . 0 0 0 0 ?
0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 7
0 . 0 0 0 0 7
0 . 0 0 0 0 ?
0 . 0 0 0 0 0
0 .  0 0 0 0 2
0 . 0 0 0 0 5
0 . 0 0 0 0 5
0 . 0 0 0 0 5
0 . 0 0 0 0 0

- 0 . 0 0 0 0 3
0 . 0 0 0 0 1
0 . 0 0 0 0 1
0 .  0 0 0 0 1
0 . 0 0 0 0 0

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

0 . 0 0 0 0 0
- 0 . 0 0 0 0 5
- 0 . 0 0 0 0 2
- 0 , 0 0 0 0 1
- 0 . 0 0 0 0 2

0 . 0 0 0 0 0
0 .  0 0 0 0 2
0 .  o 0  0 0 5
0 . 0 0 0 0 5
0 .  0 0 0 0 s
0 . 0 0 0 0 0

- 0 . 0 0 0 0 2
0 . 0 0 s 8 0
0 .  0 0 8 8 2
0 . 0 0 8 8 2
0 . 0 0 7 2 8
0 . 0 0 0 0 2
0 . 0 0 0 0 5
0 . 0 0 0 0 5
0 . 0 0 0 0 5
0 . 0 0 0 0 0

- 0 .  0 0 0  0 2
0 . 0 0 8 8 0
0 . 0 0 8 8 2

1  0 . 0 0 1 1 1
2  - 1 . 0 7 0 9 3
3  - 1 .  0 7 2 5 8
4  - 1 . 0 7 0 9 3
s  - 0 . 9 6 4 4 0
1  0  .  0 0 1 1 1
2  - 0 . 9 6 1 7 5
3  - 0 . 9 6 3 4 0
4  - 0 . 9 6 1 ? 5
5  - U .  U J ) 2 4

l -  0 . 0 0 1 1 . 1
2  - 0 .  6 1 6 0 3
3  - O . 6 1 7  6 6
4  - 0 . 6 1 6 0 3
5  - 0 . 5 0 9 4 9
r  0 .  0 0 1 1 1
2  - 0 . 1 0 6 5 3
3  - 0 , 1 0 8 1 - 4
4  - 0 . 1 0 6 5 3
5  0 .  0 0 0 0 0
1  0 . 0 0 1 L 1
2 0.2 '1268
3  0 . 2 7 1 0 5
4 0 .2 '1268
5 0.38272
1  0 . 0 0 1 1 1
2  0 . 3 6 3 6 6
3  0 .  3 6 2  0 3
4  0 . 3 6 3 6 6
5  0 . 4 1 3 r 0
1  0 .  0 0 1 1 1
2  - 0 . 6 1 6 0 3
3  - 0 . 6 1 7 6 6
4 -0 .  6L '7 32
s  - 0 . 5 0 9 4 9
1  0 . 0 0 0 0 0
2  0 . 0 0 0 0 0
3  0 . 0 0 0 0 0
4  0 .  0 0  0 0 0
5  0 . 0 0 0 0 0
1  0 , 0 0 1 1 1
2  - 0 .  6 1 5 0 3
3  - 0 . 6 1 7 6 6
4 -0 .6L4 '13
5  - 0 . 5 0 9 4 9
1  0 .  0 0 0 0 0
2  0 . 0 0 0 0 0
3  0 , 0 0 0 0 0

0 . 0 c 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 6
0 . 0 0 0 0 6
0 . 0 0 0 0 6
0 . 0 0 0 0 6
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0

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

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 ,  0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
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B-9 BEAM TUBE MANIFOTD SUPPORT

JOINT DISPI,ACEMENT {INCH RAD]ANS ) STRUCTURE TYPE = SP.ACE

-- PAGE NO.

Z-TRANS X.ROTAN Y-ROTAN Z-ROTAN
JOINT X-TRANS Y_TRANS

0 . 0 0 0 0 0
0 . 0 0 0 0 0

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

- 0 . 0 0 1 0 8
0 , 0 0 5 4 0
0 .  0 0 5 4 9
0 . 0 0 5 4 6
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 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 2 4
0 .  0 0 5 2 4
0 . 0 0 5 3 3
0 . 0 0 5 1 7
0 . 0 0 0 0 0

- 0 , 0 0 1 0 8
0 . 0 0 5 4 0
0 . 0 0 5 4 9
0 . 0 0 5 3 3
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
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 1

4  0 , 0 0 0 0 0
5  0 .  0 0 0 0 0
1  0 .  0 0 1 1 1
2  - 0 . 0 8 5 8 5
3  - 0 . 0 8 7 l s
4  - 0 . 0 8 6 7 8
s  0 .  0 0 0 0 0
1  0 .  0 0 0 9 1
2  - O . 0 2 4 0 2
s  - 0 . 0 2 4 4 0
4 -0 . 02429
5  0 .  0 0 0 0 0
1  0 . 0 0 0 0 0
2  0 . 0 0 0 0 0
3  0 . 0 0 0 0 0
4  0 .  0 0 0 0 0
5  0 .  0 0 0 0 0
1  0 . 0 0 1 1 1
2  - 0 . 0 8 5 e s
3  - 0 .  0 8 7 1 5
4  - 0 .  0 8 4 9 3
5  0 . 0 0 0 0 0
1  0 . 0 0 0 9 1
2 -O.02402
3  - 0 . 0 2 4 4 0
4 -  O .0237 6
5  0 . 0 0 0 0 0
r .  0 . 0 0 0 0 0
2  0 . 0 0 0 0 0
3  0 .  0 0 0 0 0
4  0 , 0 0 0 0 0
5  0 . 0 0 0 0 0
r -  0 . 0 0 0 0 0
2  0 .  0 0 0 0 0
3  0 . 0 0 0 0 0
4  0 . 0 0 0 0 0
5  0 . 0 0 0 0 0
I  0 .  0 0 0 0 0
2  0 . 0 0 0 0 0
3  0 . 0 0 0 0 0
4  0 . 0 0 0 0 0
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
0 . 0 0 0 0 0
0 . 0 5 0 6 9
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 4 1 s 9
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 5 0 6 9
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0  .  0 4 1 3 9
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 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 1
0 . 0 0 0 1 1
0 . 0 0 0 1 1
0 .  0  0 0 1 1
0 . 0 0 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 0 1
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 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 1
- 0 . 0 0 0 1 1
- 0 . 0 0 0 1 1
- 0 . 0 0 0 1 0

0 . 0 0 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 0 1
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

-0.o0062
- 0 . 0 0 0 6 3
- 0 . 0 0 0 6 0

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 .  0 0 0 l - 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 6 2
0 , 0 0 0 6 3
0 . 0 0 0 6 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 . 0 0 0 1 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0

0 .  0 0 8 7 8
0 . 0 0 7 2 e

- 0 . 0 0 0 0 3
0 . 0 0 0 0 1
0 . 0 0 0 0 1
0 . 0 0 0 0 L
0 . 0 0 0 0 0

- 0 . 0 0 0 0 2
0 , 0 0 5 0 0
0 .  0 0 5 0 ?
0 . 0 0 5 0 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
0 . 0 0 0 0 0

- 0 . 0 0 0 0 3
0 . 0 0 0 0 1
0 . 0 0 0 0 1 -
0 . 0 0 0 0 1
0 .  0 0 0 0 0

- 0 . 0 0 0 0 2
0 . 0 0 5 0 0
0 . 0 0 5 0 7
0 . 0 0 4 9 s
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

L 2

1 3

I 4

t 5

' L 1

1 8
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__ PAGE NO. 1 0
B-9 BEAM TUBE MANIFOLD SUPPORT

SUPPORT REACTIONS -UNIT POUN INCH STRUCTURE TYPE = sPAcE

JOINT

I

l 7

MOM-Y

0 . 0 0
0 . 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..,Q9

0 . 0 0
0 . 0 0
0 .

MOM Z

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

258.7 '7
42'7 96 .62
43432.'7 4-

0  . 0 2
LbY .  az

1 0

I,OAD FORCE.X PORCE-Y FORCE-Z MOM-X

1  0 . 0 0  1 8 0 9 . 8 ?  0 . 0 0  0 . 0 0
2  o . o o  1 8 0 9 . 8 7  0 . 0 0  - 0 ' 1 0

3  o .  o o  1 8 0 9 .  8 7  0 .  0 0  - 0  '  0 2
4  o .  o o  1 ? 9 3 . 9 1  - 5 5 . 2 9  - 3 8 ' t O ' 6 2

5  o .  o 0  0 .  o 0  0 .  0 0  - 0 . 0 8

1  0 . 0 0  1 8 0 9 ' 8 ?  0 ' 0 0  0 . 0 0
2  0 . 0 0  1 8 0 9 . 8 8  0 . 0 0  - 0 ' 1 0

3  o . 0 o  1 8 0 9 . 8 ?  0 . 0 0  - 0 ' 0 2

4  o . 0 o  1 8 2 5 . 8 4  - 5 s ' 2 9  - 3 8 7 0 ' 5 2

s  0 . 0 0  0 . 0 0  0 . 0 0  - 0 ' 0 8

r  - 4 . 2 2  3 2 5 ' 7 . 2 3  0 . 0 0  0 ' 0 0
2  - 2 3 6 r . 1 L  - 1 6 3 1 8 . 3 8  0 . 0 0  - 0 ' 0 1
g  - 2 3 9 6 . 9 ' 7  - 1 6 6 1 1 . 1 2  0 . 0 0  - 0 ' 0 4

4.
5  

-  - - 0 .  
0 1  - 0 . 0 9  0 . 0 0  - 0 ' o 2

L  - 4 . 2 2  9 2 5 ' 1  . 2 3  0 .  0 0  0 . 0 0
2  - 2 3 6 r . ' 1 0  - 1 6 3 1 8 ' 2 8  0 . 0 0  - 0 . 0 1

3  - 2 3 9 6 . 9 ' 7  - 1 6 6 1 1 . 1 1  0 . 0 0  - 0 . 0 4

4  - 2 3 3 6 . 4 3  - ! 6 1 2 4 . 5 4  - 1 9 4 . 0 1  - l - 1 8 2 8 . 6 6

I O
0 . 0 0  2 5 8 . 1 1
0 .  00 42 '196.38
0 .  00 43432. '11.

3 7 9 . 8 8  4 2 3 3 9 . 5 0

0 . 0 0 0  . 2 0

0 , 0 0 o  . 0 2
J

1
0 . 0 0 - 0 . 0 1

5 . 9 5

0 . 0 1
5 . 9 5

0 .  0 0
0 . 0 0
0 .  0 0

0 .  0 0
0 , 0 0
0 .  0 0

- 0 . 0 2
0 . 0 0
0 . 0 0

- 0 . 0 1
0 . 0 0
0 . 0 0

0 , 0 0  1 6 9 . s 2
0.  00 32520.79
0 . 0 1  3 3 0 0 4 . 7 4U . U U  - U . V . T

- 3 5 . 8 9  - 4 2 6 4 , 3 9  2 2 0 4  - 3 ' 1  3 2 ' J - ' 1 3 . 4 5
0 . 0 0 0 . 0 1

0.  00 32520.

1 8

2  2 7 4 ? 6 . 6 6  1 9  5 8 1  .  4  s
3 2L'7 4'1 . L3 1981 4 .29
4 28 9"1 .  L9 L93' l  I  . '1  5

0 . 0 15
1
2  2 1 4 2 6 . 7 8  1 9 5 8 1 . 5 6

0 . 0 0 - 0 . 0 1 0 1  3 3 0 0 4 . 7 61 9 8 7 4 . 3 0
a-. 2L-656:23-
5  0 . 1 0 0 . 0 9  0 . 0 0  - 0  '  0 1 0 . 0 0  0 . 1 5

0 .  00 32520.97
0 . 0 1  3 3 0 0 4  . 7 6

3  2 L 1 4 ' 1  . 1 ' 4  1 9 8 7 4 . 3 0  u ' u u  - u ' u r

i z$5e.zs, -.7:1-9f-..2.t. -. ---3s'--8r.----1?,64'.3-e---2-?9-4-3,7--3234'21-
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B_9 BEAM TUBE MANIFOTD SUPPORT

MEMBER. END FORCES - STRUCTURE TYPE = SPACE

A],L UNITS ARE -- POUN INCH

SHEAR-Y SHEAR-Z TORSION MOM-Y

-- PAGE NO. 1 1

MOM-Z

0 . 0 0  - 0 . 0 3
0 .  0 0  - 1 0 4 6 s  .  3 4
0 .  0 0  - 0 . 1 6
0  .  0 0  - 1 0 4 6 5 .  6 3
0 .  0 0  0 .  0 3
0 . 0 0  - 1 . 0 4 6 5 . 0 8

- 0  . 4 2  - 0  .  L 4
- 5 8 8 . 4 9  - 1 0 4 6 5 . 3 9

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

0 . 0 0  1 0 4 6 5 . 2 3
0 . 0 0  - 2 6 6 0 4 ?  ,  5 0
0 . 0 0  1 0 4 6 5 . 1 5
0 .  0 0  - 2 6 6 0 4 7 . 5 0
0  .  0 0  1 0 4 6 5 . 2 0
0 . 0 0  - 2 6 5 0 4 ? . 5 0

5 8 8 . 7 5  1 0 4 6 5 . 2 5

MN,{BER LOAD JT AXIAI,

0 . 0 0
0 . 0 0
0 . 4 9

- 0  . 4 9

5 J .  O {

2  , 9 3
- 2  , 9 3

I .  Y J
- 1 .  9 s

0 .  0 0
5 8 1 . 4 0

- 0 .  0 1
5 8 1 . 4 1

0 . 0 0
5 8 1 , 4 0

0 . 0 0
5 8 1 . 4 0

0 .  0 0
0 . 0 0

- t 3 2 L  .  4 0
3 1 6 2 . 5 0

- 1 3 2 r  . 4 0
3 1 6 2 . 5 0

- L 3 2 r . 4 0
3 1 6 2 . 5 0

3 1 6 2 . 5 0
0 , 0 0
0 .  0 0

t-
2
1
2
1
2
I
2
1
?

0 .  0 0  0 .  0 0
0 . 0 0  0 . 0 0
0 . 0 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  0 .  0 0

- 3 2 . ' t 0  0  .  0 0
0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 .  0 0

2  0 . 0 0
3  0 . 0 0
2  0 . 0 0
3  0 . 0 0
z  -  t ' t . a z

3  L 7 ' 7  . 1 3
2  0 . 0 0
3  0 . 0 0
2  - O . 4 9
3  0 . 4 9

3  0 . 0 0
4  0 . 0 0
3  0 . 4 9
4  - 0  . 4 9
1  - l 1 P �  2 '

4  3 3 0 .  s 7
3  - 0 . 4 9
4  Q . 4 9
3  0 . 0 0
4  0 . 0 0

4  0 . 0 0
5  0 . 0 0
4  3 8 1 3 0 .  3 7
5  - 5 d r 5 U . 5  /

4  3 8 3 6 9 . 6 3
5  - 3 8 2 5 5 . 3 7
4  3 8 1 2 9 . 8 8
5  - 5 E r Z v .  O E

4  0 . 0 0
5  0 . 0 0

0 . 0 0
0 , 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 .  0 0' t 4 . ' 7 0

0 . 0 0
0 . 0 0

o .  oo  -15002 .89  -256047  ,44
0 . 0 0
0 . 0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

0 , 0 0
0 , 0 0

4 5 ' 7 . 2 4  o . o o  o . o 0  0 ' 0 0  2 6 6 0 4 7  ' 5 3

2 2 5 5 . 9 6  o . 0 o  o . o 0  0 . 0 0  - 4 1 7 1 3 9 . 1 6

45' t  .24 o.  01 -0.  30 r .46 26604? '  4 '7

2 2 5 s . 9 6  - 0 .  0 1  o . 3 0  - 3 . 8 2  - 4 1 7 1 3 9  '  l ' 3
4 5 ' 1  , 2 4  - 0 .  0 2  - 0 .  0 4  ? . 8 9  2 6 6 0 4 7  ' 5 0

2 2 5 5 . 9 6  o . o 2  0 . 0 4  - 0 . 1 9  - 4 L ? 1 3 9 ' 0 9

45'1 .24 6 '7.66 - !233-42 !4995.23 26604? '4 '1

2 2 5 5 . 9 6  - 2 2 0 . 2 0  1 . 2 3 3 . 4 2  - 3 9 1 7 5 . 4 6  - 4 r 7 L 3 9 . 1 6

0  .  o o  0 .  0 1  - o  , 2 4  2 . 3 ' 1  0  '  0 0

0 . 0 0  - 0 . 0 1  0 . 2 4  - 3 . 8 1  0 ' 0 0

0 . 0 0  4 1 7 1 3 9 . 1 6
0.  00 - '1267 .53
o  . 2 3  4 1 7 1 3 9 .  1 6

- 0 . L 1 -  - ' 1 2 6 7 , 4 9
0 . 5 9  4 1 7 1 3 9 . 1 3

- 0 . 1 1  - 7 2 6 ' 1  - 5 0
23396,63 417139.  l -6
- 4 1 - 0 . 1 8  - ' 7  2 6 1  . 5 0

2 . 5 9  0 . 0 0
- 0 - 2 9  0 . 0 0

0 .  0 0  7 2 6 7  . 3 ' t
0 . 0 0  0 . 0 8

Revision No. I
Doc. No. V049-1489
Page 22 of49

4 2 7 0 , 4 0
'2235,50

42'7 0 .40

42"1O . 40
-2235 .50

42'10 .  40
-2235 .50

0 . 0 0
0 . 0 0

4 8 4  . 4 9
0 . 0 1

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0
0 . 0 0  0 .  0 0
0 .  0 0  0 .  0 0
0 .  0 0  0  . 0 2
0 .  0 0  - o . o 2

- 2 3 9 . 6 3  - 0 . 0 1
! 2 5 . 2 2  0 . 0 1

- 0 .  0 2  0 .  0 0
0 .  0 2  0 .  0 0

0 . 0 0  0 . 0 0
0 ,  0 0  0 .  0 0



B-9 BEAM TUBE MANI FOI,D SUPPORT

MEMBER END FORCES STRUCTURE TYPE = SPACE

ATL UNITS ARE -- POUN INCH

-- PAGE NO. L2

MFMRF:P

1 .  9 5

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

0 . 4 9
1 . 9 5

- ! . 9 5

0 . 0 0
0 . 0 0
0 . 0 1

- 0 . 0 1
0 . 0 0
0 . 0 0

- 5 5 . 3 6

0 , 0 2
- o  . 0 2

4  0 . 0 0
1 1  0 . 0 0

4  0 . 0 0
1 1  0 , 0 0

4  0 , 0 0
1 1  0 . 0 0

a  - 2 2 9 . 9 9
1 1  2 2 9 . 9 9

4  - 0 . 0 1
1 1  0 . 0 1

3  0 . 0 0
9  0 . 0 0
3  - 0 .  0 1
9  0 . 0 1
3  0 . 0 1 -
9  - 0 . 0 1

3  0 . 0 1
9  - 0 . 0 1

TORS]ON

0  . 0 2
0 . o 2

- o  . 0 2
- o . 0 2

0 . 0 2
0 . 0 0
0 . 0 0

0 . 0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0

0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

MOM-Y

0 . 0 6
- 0 .  0 8

0 . 1 - 7
- 0 . 0 3

4 0 9 . 8 1
1 .  0 7
0 . 2 9
0 . 2 3

0 . 0 0
0 . 0 0

_ - 1 .  J I

0 . 4 1
0 . 0 1 -

- 0 . 1 0
0 . 9 8
! . 4 1

- 1 . 9 5
- 0 . 0 1

0 . 0 1 -
0.  0 l -

7 3 6 3 8 6 .  6 9
- 1 . 8 0

7  4 7 3 9 8  . 6 9
- 0 . 8 7

'144275.O0
- 0 . 6 9

r . 7  9

0 . 0 0
0 . 0 0
1  q ?

3 . 2 9
- u .  o o
- 1 . 8 4

4  . 9 8
- 0 . 0 5

2 . 0 0

- 0 . 0 1
0 . 0 0

MOM-Z

726'? .50
; 0 .  o 4

' t  261 .52
- 0 . 0 5

126'7 .  sO
- 0 .  0 4

0 .  0 0
0 . 0 0

-69906.29
0 . 0 2

-69906.1,6
0 . 0 0

-69906.28
0 .  0 0

- 6 9 2 8 9 . 6 0
0.  0 l -
0 . 1 2
0 .  0 0

- L 2 5 0 4 0 . 2 5
- o . 0 2

- 1 2 6 0 4 0 . 3 5
0 . 0 2

-!26040 .2'1
- 0 . 0 2

- L 2 6 6 5 6 . 9 2
0 .  0 3

0 . 0 0

-69906.29
0 . 0 2

- 6 9 9 0 5 . 4 8
0 . 0 0

- 6 9 9 0 6 .  3 4
0 . 0 2

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

- 0 . 1 2
0 .  0 0

-L26040,23
- o  . 0 2

-126040.06
0 .  0 0

-L26040 .20
0 . 0 1

5
6
5
6
5

5
6

3'7

3
1
J't
3'7

3
7

4 8 4 . s 0
0 . 0 0

4 8 4 . 5 0
0 . 0 0

4 8 4 . 5 0
0 . 0 0
0 . 0 0
0 .  0 0

- 1 8 0 9 , 8 7
1 8 0 9 . 8 ?

- 1 8 0 9 . 8 ?
r - 8 0 9 . 8 7

- 1 8 0 9 . 8 7
1 8 0 9 . 8 ?

- 1 ? 9 3 . 9 1
1 7 9 3 . 9 1

0 . 0 0
0 . 0 0

S HEAR- Z

o . o o
0 . 0 0
0 . 0 0
0 . 0 0

0 . 1 0
- 0  , 0 2

0  . 0 2

0 . 0 0
0 .  0 0
0 .  0 4

- 0 . 0 4
0 .  0 4

- 0 , 0 4
- 0 . 0 3

0 . 0 3
0 .  0 5

0 . 0 0
0 . 0 0

- 3 2 6 3 .  L 8 - 1 9 0 6 4 . 9 9
3 2 6 3 . L 8  1 9 0 6 4 . 9 9

- 3 2  6 3  .  1 8 -  1 9  3 5  0  .  1 L
3 2  6 3 .  1 8  1 9 3 5 0 . 1 1

-32 '19 ,14-L9269 .24
32'79,14 L9269.24

0 . 0 0  0 . 0 1
0 .  0 0  - 0 .  0 1

- 1 8 0 9 . 8 7  0 . 0 0
l - 8 0 9 . 8 7  0 . 0 0

- 1 8 0 9 . 8 8  - 0 . 1 6
1 8 0 9 . 8 8  0 , 1 6

- 1 8 0 9 .  8 ?  0 .  l - 3
1 8 0 9 .  8 7  - 0 . 1 3

- 1 8 2 5 . 8 4  - 0 . 2 3
1 8 2 5 . 8 4  0 . 2 3

0 . 0 0  0 . 0 6
0 . 0 0  - 0 . 0 6

- 3 2  6 3  .  1 8  0 ,  0 0
3 2 6 3 .  1 8  0 . 0 0

- 3 2 6 3 . r 7  1 9 0 6 4 , 9 r
3263.r ' l -79064.9L

- 3 2 6 3 . 1 8  1 9 3 5 0 . 1 4
3 2 6 3 . 1 8 - 1 9 3 5 0 . 1 4

4
I 4

0 . 0 0
0 . 0 0
0 . 0 1

- 0 . 0 1
- 0 .  0 1

0 . 0 1

0 .  0 0 - 7 3 5 3 8 3 .  0 0
0 . 0 0  0 . 8 7
0 . o 0 - 1 4 7 3 9 9 . 2 5
0 .  0 0  - 0 .  1 4
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MEMBER END. FORCES STRUC.TURETYPE = SPACE

AI,L UNITS ARE -- POUN ]NCH

AXIA.L

-- PAGE NO, 1 3

MEI'{BER SHEAR_Y SHEAR-Z

- 3 2 4 ' 7  . 2 !  1 8 8 6 0 . 7 4'324 '7.2r-18860. ' t4

0 .  0 0  0 .  0 1
0 ,  0 0  - 0 . 0 1

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0
0 . 0 0  0 , 0 0
0 . 0 0  0 . 0 0
0 , 0 0  0 . 0 0

- 5 5 . 2 9  0 . 0 0
5 5 . 2 9  0 .  0 0
0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

TORSION MOM-Y

0 . 0 0 - 1 2 8 4 9 6 - 2 5

MOM_Z

-L25423 .5L
- 0 . 0 1

0 . L 2
0 , 0 0

0 . 0 0
0 .  0 0

0 , 0 0
- o . 0 2

0 . 0 0

0 . 0 0
- 0 . 0 8

0 . 0 0

0 . 0 0
0 .  0 0

- 0 . 1 0
0 . 0 0

- 0 . 0 2
0 . 0 0

- 5 t ,  l U . O Z

0 . 0 0
- 0 .  0 8

0 . 0 0

0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0

- 0 .  0 1
0 . 0 0

- 2 0 6 9 . 0 8
0 . 0 0
0 .  0 0
0 .  0 0

0 . 0 0
0 . 0 0

- 0 . 0 1
0 , 0 0

- 0 . 0 4
0 , 0 0

- _ ! r d z o . 0 0

- 5 .  8 5
- 0 , 0 2

0 . 0 0

4  2 2 9 . 9 9
L 4  - 2 2 9 . 9 9

4  0 . 0 1
L 4  - 0 .  0 1

8  1 8 0 9 . 8 7
7  - 1 8 0 9 . 8 7
8  1 8 0 9 . 8 ?
7  - 1 8 0 9 . 8 7
I  1 8 0 9 . 8 ?
?  - 1 8 0 9 . 8 7
I  1 . 7 9 3 . 9 1'7 -77 93 .91,
I  0 .  0 0
7  0 , 0 0

1 0  1 8 0 9 . 8 ?
9  - 1 8 0 9 . 8 ?

1 0  1 8 0 9 , 8 8
9  - 1 8 0 9 . 8 8

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

1 0  1 8 2 5 . 8 4
9  - 1 8 2 5 . 8 4

1 0  0 .  0 0
9  0 . 0 0

r2 3263.77
11 -3263.7'1
1 2  3 2 6 3 . 1 9
11 -3263.19
12 3253. t6

t 2  3 2 ' t 9 . 1 6
1t  -3279.1,6
1 2  0 . 0 0
1 1  0 . 0 0

1 3  3 2 5 7 . 2 3
L Z  - s Z J t . Z 5

r 5  -  t 0 5  t . ' . 5 6

! 2  1 6 3 1 8 . 3 8

L2 t66rL.t2
t  J  - t b ) l t .  r u

L 2  1 6 5 1 2 ,  t  0
1 3  - 0 . 0 9
1 2  0 . 0 9

1 0

0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 .  0 0
0 .  0 0

- 5 5 . 2 9
5 5 , 2 9

0 .  0 0
0 .  0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 ,  0 0
0 .  0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 .  0 0
0 .  0 0
0 .  0 0

0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 .  0 0

0 .  0 0
0 .  0 0

0 .  5 4
- 0 . 5 5

0 . 1 8

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
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 1

L?

0 . 0 0  1 9 0 6 5 .  0 8
0 . 0 0 - r 9 0 6 5 . 0 8
0 . 0 0  1 9 3 5 0 . 2 1
0 . 0 0 - 1 9 3 5 0 . 2 1

-  z z 9  . 9 v  L t z o J . l 0

229 .90-19269 .28

0 . 0 0 - 1 7 1 5 8 5 . ? s
0 . 0 0 0 . 0 0
0 . 0 0 - 1 ? 4 1 5 1 . 8 1
0 , 0 0 0 , 0 0
0 . 0 0 - 1 7 3 4 2 3 . 5 2

1 3

0 . 0 0  - 0 . 1 5

0  .  0 0  - 4 . 2 2
0 .  0 0  4 . 2 2
0  . 0 0  - 2 3 6 t . 7 1 .
0 . 0 0  2 3 6 L . 1 r
0 . 0 0  - 2 3 9 6 . 9 7
0 .  00 2396.9 '1

- 1 9 4 . 0 1  - 2 3 8 6 . 9 8
1 9 4  . 0 1  2 3 8 6 .  9 8

0 . 0 0  - 0 . 0 1
0 . 0 0  0 . 0 1

0 . 0 0 U . I J

0 . 0 0
0 . 0 0
0 . 0 0

0 .  0 0
0 .  0 0
0 ,  0 0
0 . 0 0
0 .  0 0
0 . 0 0

3 7 9 . 8 8
- 3 7 9 . 8 8

0 . 0 0
0 . 0 0

0 .  0 0

0 . 0 0

2 5 8 . 7 7

4 2 ' 7  9  6  . 6 2
1 0 1 2 6 ? . 8 5

43432 . '14
t027 82 .24

4 3 2 5 3 . 4 5
LO2352 .40

o . 2 0
0 . 4 8
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MEMBER END FORCES STRUCTURE TYPE = SPACE

MOM-Y

0 . 0 0
0 . 0 0

0 . 0 0 - 1 7 1 5 8 4 . 7 8
0 . 0 0 0 . 0 0
0 .  0 0 - 1 ? 4 1 5 1 . 5 6
0 . 0 0 0 . 0 0
0 . 0 0 - 1 5 9 7 4 6 . 9 7

N O . 1 4

AI,L UNITS ARE --

MEMBER I,OAD JT

POUN INCH

AXIAT SHEAR_Y SHEAR-Z TORSION

1 4 l -  5  3263 . I '7
),4 -3263.r'l
15 3263 .1, '7
J - J  - J Z O J .  I  /

r f ,  5 2 6 5 .  L 4

14 -3263 .  L8
1 5  3 2 4 7  . 2 ' t -
- L {  - J Z . t  I  . Z L

t - 5  0 .  0 0
1 4  0 ,  0 0

16 325'7.2.3
I J  -  ' Z J  I . Z J

1 q  1 6 ' � t l  a  , a

1 6  - 1 6 6 1 1 . 1 1
1 5  1 6 6 1 1 . 1 1
. L O  - r b I Z q .  J . l

1 5  L 6 r 2 4 . 5 4
1 6  - 0 . 0 1
1 5  0 . 0 1

1 8  7 . 0 6
L Z  - / . U O

1 8  2 9 0 0 6 . l s
1 2  - 2 9 0 0 6 . 1 5
1 8  2 9 4 3 9 . 8 r
) -2 -29439.8r

1 8  0 , 1 4
7 2  - 0 .  1 4

r '1  7 .06
1 5  - 7 . 0 6
t ' t  2 9 0 0 5 . 9 9
1 5  - 2 9 0 0 5 . 9 9
L7 29439 .19
1 5  - 2 9 4 3 9 . 7 9

1 5  - 2 e 6 9 5 . 3 6
1'7 0 .02
r (  - d  h a

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0
0 . 0 0  1 9 0 6 4 . 9 8
0 .  0 0 - 1 9 0 6 4 .  9 8
0 .  0 0  1 9 3 5 0 . 1 7
0 .  0 0 - 1 9 3 5 0 . 1 ?

- 2 2 9 . 9 0  1 8 8 6 0 . 7 7
2 2 9  . 9 0 - 1 " 8 8 6 0  . 1 ' 7

0 .  0 0  - 0 . 0 1
0 .  0 0  0 . 0 1

0  .  0 0  - 4 . 2 2
0  .  0 0  4 . 2 2
0 .  0 0  - 2 3 6 1 . 7 0
0  .  0 0  2 3 6 L . ' 7  0
0 . 0 0  - 2 3 9 6 . 9 ?
0 .  00 2396.9 '7

- 1 9 4 . 0 1  - 2 3 3 6 . 4 3
1 9 4  .  0 1  2 3 3 6 . 4 3

0 , 0 0  0 . 0 0
0 . 0 0  0 . 0 0

1 . 8 1  0 . 0 0
- 1 .  8 1  0 .  0 0

1 0 8 9 .  ? 8  0 .  0 0
- 1 0 8 9 .  ? 8  0 .  0 0

1 1 0 6 . 0 5  0 . 0 0
- l - 1 0 6 . 0 5  0 . 0 0

1 1 0 1  , 4 4  - 3 5 . 8 9
- l _ 1 0 1 . 4 4  3 5 . 8 9

0 . 0 1  0 , 0 0
- 0 . 0 1  0 , 0 0

1 . 8 1  0 . 0 0
- 1 .  8 1  0 .  0 0

1 0 8 9 . 7 8  0 .  0 0
- 1 0 8 9 .  ? 8  0 .  0 0

1 1 0 6 . 0 5  0 . 0 0
- l - 1 0 6 . 0 5  0 . 0 0

1 0 7 8 . 1 1  - 3 5 , 8 9
- 1 0 7 8 . 1 1  3 s . 8 9

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

0 . 0 0
0 . 0 8
0 . 0 0

- L . 5 t

4 2 7  9 6  . 3 8
!0L26"7 .29

43432. '1L
L027 82 . L9

4 2 3 3 9 .  s 0
1 0 0 1 8 2 . 6 3

0  . 0 2
0 .  0 5

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 1
0 . 0 0

4438 , 4'7
- 1 0 5 1 . 4 5

0 , 0 1
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 1 -
0 , 0 0

4 4 3 8  . 4 7
- r . 0 5 1 . , 4 5

0 , 0 1
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

- 0 . 0 1
0 . 0 0

- 2 0 6 9 . 0 8
0 . 0 0
0 . 0 0
0 .  0 0

0 .  0 0
0 . 0 0

- 0 . 0 1
0 . 0 0

- 0 .  0 4
0 . 0 0

- _ L l . 6 Z d ,  O O
- 5 . 8 5

0 .  0 0

L69 .52
1  ? ?

32520.9'7'1 03L't .7'7
3 3 0 0 4 .  ? 6
7 1 3 6 9 . 3 0
32868.27' 1 L 0 7  0  . 8  4

0 .  L s
0 . 3 4

1 6 9  .  > Z
1  ? ?

32520 .7 9
7 0 3 1 7 . 3 8
3 3 0 0 4 .  7 4

3 2 1 ' t  3  . 4 5
69564,24

0  . 0 2
0 , 0 4

0 .  0 0
0 . 0 0

_15

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

3 7 9 . 8 8
- 3 7 9 . 8 8

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0

- 0 .  0 1
0 .  0 1

L828. ' l?
0 .  0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0

- 0 .  0 t
0 .  o t

-L828.12
L828. '12

0 . 0 0
0 .  0 0

1 6

t'l

Revision No. 1
Doc. No. V049-l{89
Page 25 of 49



B-9 BEAM TUBE MANIFOLD SUPPORT

**** * * - * * *++*+*  END O,F IATEST ANALYSIS

8?. PR]NT MEMBER STRESSES AIL

R E S U L T  * * * * * + * * * * t * * *

-- PAGE NO. I 3

Revision No. I
Doc. No. V049-1489
Page 26 of 49



B-9 BEAM TUBE MANIFOLD SUPPORT

MEIVIBER STRESSES

AI,L UNITS ARE POUN/SQ ]NCH

MEMB I,D SECT AXTAI BEND_Y

--  PAGE NO.  16

, 0
1 . 0 0

. 0
1 .  0 0

, 0
1 ,  0 0

. 0
1 . 0 0

. 0
1 .  0 0

. 0
1 , . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

, 0
1 , 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 .  0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 , 0 0

. 0
1 . 0 0

, 0
1 , 0 0

, 0
1 .  0 0

. 0
1 .  0 0

. 0
1 .  0 0

. 0
1 . 0 0

. 0
1 . 0 0

0 . 0  T
0 . 0  T
0 . 0  c
0 . 0  c
0 . 1  T
0 . 6  T
0 . 1  c
0 . 1  c
0 . 0  c
0 . 0  c

0 . 0  T
0 . 0  T
0 . 0
0 . 0
1 . 3  T
3 . 1 7
0 . 0
0 . 0
0 . 0  T
0 . 0  T

0 . 0  T
0 . 0  T
0 . 0  c
0 . 0  c

0 . 0  T
0 . 0  T
0 . 0
0 . 0

0 . 0  T
0 . 0  T

6 6 9 , 6  C

o r _ L . d  u

0 . 0
0 , 0

0 . 0  T
0 . 0  T
0 . 0  c
0 . 0  c

0 . 0
0 . 0
0 , 0
0 , 0
0 . 0
0 . 0
0 . 0
0 . 6
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 6

] -4.6
0 . 0
0 . 0

0 . 0
0 . 0
0 , 0
0 . 0
0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 , 0

2 2  . ' 7
0 , 4
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0

BEND-Z

0 . 0
L O  . 2

0 . 0
r 0  , 2

0 . 0
! 0  . 2

0 . 0
r 0 . ?

0 . 0
0 . 0

L 0 . 2
2 5 8 . 7

L 0 . 2
2 5 8 . 7

r 0 . 2
z a d .  I

L 0 . 2
258. ' t

0 . 0
0 . 0

2 5 8 . 1
4 0 5 . 6
2 5 8 . 7
4 0 5 .  6
258. '7
4 0 5 .  6
258 .'�l
4 0 5 .  6

0 . 0
0 , 0

4 0 5 .  6
7 , t

4 0 5 . 6
7 . r

4 0 5 . 6
7 . L

4 0 5 . 6
7 . 1
0 . 0
0 . 0

' 1  . r
0 . 0
1 ' l

0 . 0

0 . 0

0 . 0
l o . 2

0 . 1
1 0 . 8

0 . 1
1 0 . ?

0 . 0
0 . 0

r0 .2
2 5 8 . 1
ro .2

1 i . . s
2 6 r . 8

L O . 2
2 5 9 . 1

0 . 0
0 . 0

258 - '1
4 0 5 .  6
258.7
4 0 5 . 6
2 6 L . 8
AJ,L , 4
2 5 9  .  !

40'l .4
0 . 0
0 . 0

4 0 5 . 6
7 . r

t07 5 .2
6 7  6 . " 1

1 0 7 9 . 4
6 1 4  . 9

1 0 7 5 . 8
6 '16. ' � l

0 . 0
0 . 0

7 . !
0 . 0
1 1

0 . 0

0 . 0
1 7 . 0

0 . 0
1 - 7 . 0

0 . 0
1 ? . 0

l - ? . 0
0 . 0
0 . 0

3 8 ,  ?
9 2  . 6
3 8 . 7
9 2 . 6
J E .  /

5 6 ,  I

9 2  , 6
0 . 0
0 . 0

1 3 . 4
6 6 .  0
1 3 . 4
6 6 . O
1 3 .  4
6 6 . 0
1 ?  4

6 6 . 0
0 . 0
0 , 0

1 2 5 . 0
6 5 .  4

L 2 5 . 0
6 5 . 4

1 2 5 , 0
6 5 . 4

1 2 5 . 0
6 5 . 4

0 . .0
0 . 0

1 4 . 2
0 . 0

0 . 0

COMBINED SHEAR-Y SHEAR-Z

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
1 . 0
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

5 . 2
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
2 . 0
6 . 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 . 0
0 . 0
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MEMBER-STRESSES . '

ATT UNITS ARE POUN/SQ INCH

MEMB ID AXIA! BEND-Y

__ PAGE NO. T'1

3  . 0
1 . 0 0

4  . 0
1 . 0 0

5  . 0
1 . 0 0

b  - L  . U

1 ,  0 0

1 . 0 0
3  . 0

1 . 0 0
4  . 0

1 . 0 0
5  . 0

1 . 0 0

BEND-Z

' 7 , r
0 . 0'7 .1 ,
0 . 0
0 . 0
0 . 0

6 1 8 . 6
0 . 0

o r o .  o
0 . 0

0 . 0

0 . 0
0 . 0
0 . 0

1 1 1 s . 4
0 . 0

1 1 1 5  .  4
0 . 0

1 1 1 5  .  4
0 . 0

r ! 2 0  . 9
0 . 0
0 . 0
0 . 0

o  L a t .  o

0 , 0
6 r 8 . 6

0 . 0
b _ t 6 .  o

0 . 0
624.L

0 . 0
0 . 0
0 . 0

1 t - ] 5 . 4
0 . 0

1 L t  5 . 4
0 . 0

1 1 1 5  .  4
0 . 0

1 1 0 9 .  9
0 . 0
0 . 0
0 . 0

COMBlNED

7 . 6
0 . 0

0 . 0
0 . 0
0 . 0

6L8 .6
0 . 0

6 1 8  . 7
0 . 0

0 . 0
6 1 5 .  3

2 . ) '
0 , 0
0 , 0

1 1 1 5  .  4
0 . 0

'1632.r

0 . 0' 7 7 2 9 . 5

0 , 0
1 ' t L 6 . L

d . ,

0 , 0
0 . 0

b _ L t t .  o

0 . 0
6L8 .'l

0 . 0
o-Lo . o

0 . 0
1. '  ^  2

2 . r
0 . 0
0 , 0

1 1 1 - 5 . 4
0 . 0'163? .  r
0 . 0

0 . 0
/ 5 b ) , f

6 . 1

0 . 0
0 . 0

SHEAR-Y

L 4 . 2
0 . 0

0 . 0
0 . 0
0 . 0

r29 .3

r 2 9 . 3
1 " 2 9  . 3
129 .3
t z , t  ,  t
1 2 8 .  L
1 2 8 .  r

0 . 0

SHEAR-Z

0 . 0
0 . 0
0 . 8
0 . 0
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 , 0

0 . 0  c
0 . 0  T
0 . 0  T
0 . 0  c
0 . 0  c

0 . 0  ?
0 . 0  T
0 . 0  c
0 . 0  c
0 . 0  T
0 . 0  T
2 . L  T
2 . r  T
0 . 0  c
0 . 0  c

0 . 0
0 . 0
0 . 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 , 0

. 0
1 . 0 0

, 0
t - . 0 0

, 0
1 , . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
t - . 0 0

. 0

. 0
1 . 0 0

. 0
1 . 0 0

, 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
] - � 0 0

. 0
1 .  0 0

. 0
1 . 0 0

0 , 0  c  0 . 0
0 . 0  c  0 . 0
0 . 0  T  6 5 1 6 . 1
0 . 0  T  0 . 0
0 . 0  c  6 6 1 4  ,  r
0 , 0  c  0 . 0
8 . ?  T  6 5 8 6 . 5
8 . 7  T  0 . 0
0 . 0  T  0 . 0
0 . 0  T  0 . 0

0 . 0  T  0 . 0
0 . 0  T  0 . 0
0 . 0  r  0 . 0
0 . 0  T  0 . 0
0 . 0  c  0 . 0
0 . 0  c  0 . 0

2 . L  C  0 . 0
0 . 0  c  0 . 0
0 . 0  c  0 . 0

0 . 0  T  0 . 0
0 , 0  T  0 . 0
0 . 0  c  6 5 L 6 . ' J
0 . 0  c  0 . 0
0 . 0  T  6 6 ! 4 . 2
0 . 0  T  0 . 0
8 . ?  C  6 4 4 6  , 9
8 . 7  C  0 , 0
0 . 0  c  0 . 0
0 . 0  c  0 . 0

2 3 3 . 1  0 . 0
2 3 3 . 1  0 . 0
2 3 3 . r  1 3 6 1 . 8
2 3 3 . L  1 3 6 1 - . 8
233 .  1  ) -382,2
233,L 1382,2
2 3 4 : 2  L 3 7  6 . 4
2 3 4 . 2  L 3 1 6 , 4

0 . 0  0 . 0
0 . 0  0 . 0

L 2 9 , 3  0 , 0
L 2 9 . 3  0 . 0
r - 2 9 . 3  0 , 0
1 2 9 . 3  0 . 0
1 2 9 . 3  0 . 0
L 2 9 . 3  0 . 0
1 3 0 . 4  0 . 0
1 3 0 . 4  0 . 0

0 . 0  0 . 0
0 . 0  0 . 0

2 3 3 . 1  0 . 0
2 3 3 . 1  0 . 0
2 3 3 .  1  1 3 6 1 .  I
? 3 3 . L  1 3 6 1 . 8
2 3 3 . 1  L 3 8 2 . ?
2 3 3 . 1  L 3 8 2 . 2
23r .9 L34'1 .2
231.9 L347.2

0 . 0  0 . 0
0 . 0  0 . 0
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B-9 BEAM TUEE MANIFOID SUPPORT

MEMBER STRE5SES

AI,L UNITS ARE POUN/SQ INCH

MII,IB ],D SECT AX]AI, BEND-Y

-- PAGE NO. 18

8 9 6 ,  0  C
8 9 6 .  0  C
8 9 6 , 0  C
8 9 6 . 0  C
8 9 6 . 0  C
8 9 6 . 0  C
8 8 8 .  I  C
8 8 8 .  1  C

0 , 0  T
0 . 0  T

8 9 6 . 0  C
8 9 6 . 0  C
8 9 6 . 0  c
8 9 6 . 0  c
8 9 6 . 0  C
8 9 6 . 0  C
9 0 3 . 9  C
9 0 3 .  9  C

0 . 0  c
0 . 0  c

q 1 ?  1  .

5 1 3 .  1  C
5 1 3 .  I  C
5 1 3 . 1  C
5 1 3 . 1  C
5 1 3 .  1  c
5 1 5 .  6  c
5 1 5 . 6  C

0 . 0  c
0 . 0  c

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 , 0
0 , 0
0 , 0
0 , 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

0 . 0
0 . 0

2 '1900.1
0 . 0

283r'7 . 4
0 . 0

281,98 . 9
0 . 0
o , 2
0 . 0

4 2 . L
0 . 2

6 9 5 8 . 8
1 6 4 6 6 . 3'7062 .2
) - o t r z . 0

7 0 3 3 . 1
1 6 6 4 ?  . ' 7

0 . 0
0 . 1

0 . 0
0 . 0

2 7 9 A O . O
0 . 0

0 . 0
0 , 0
0 . 0
0 . 0
0 . 0
0 . 0

1 9 8 4 . 9
0 . 0
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

1 9 8 4 , 9
0 . 0
0 . 0
0 . 0

0 , 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

3 3 6 . 4
0 . 0
0 . 0
0 . 0

0 . 0
0 , 0
0 , 0
0 . 0
0 . 0
0 . 0

1 . 0
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0

u v b . u
8 9 6 . 0
8 9 6 . 0
8 9 6 . 0
t s v o .  u
8 9 6 . 0

28'13 .0
8 8 8 . 1

0 . 0
0 . 0

8 9 6 . 0
8 9 6 . 0
8 9 6 , 0
8 9 6 . 0
8 9 6 . 0

2 8 8 8 . 8
9 0 3 . 9

0 . 0
0 . 0

5 l - 3 . 1
284L3.2

5 1 3 ,  L
28830 . 4

5 1 3 . 1
2 9 0 5 L , 0

5 1 5 . 6
0 . 2
0 . 0

5 5 4 . 2
512 ,4

9 5 2 4  , 6
1 " 9 0 3 2 . 1

96' �14.L
L932 4 .4

L9239 .9
0 . 0
0 . 1

5 1 3 .  1

284r3 .0
5 1 3 . L

0 . 0
0 . 0
0 . 0
0 , 0
0 , 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

3 6 . 9

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

0 . 0  0 . 0
0 . 0  0 . 0
0 . 0  4 7  6 6 . 3
0 . 0  4 7  6 6 . 3
0 . 0  4 8 3 7  , 6
0 . 0  4 8 3 7  . 6

5  / .  )  { O J ,  r . 5

5 7  . 5  4 8 1 7 . 3
0 . . 0  0 . 0
0 . 0  0 . 0

0 . 0  1 . 1
0 . 0  1 . 1
0 . 0  5 9 0 . 4
0 . 0  5 9 0 . 4

< o o  ,

0 . 0  5 9 9 . 2
4 8 . 5  5 9 6 . ' t
4 8 , 5  5 9 6 . 7

0 . 0  0 . 0
0 . 0  0 . 0

0 . 0  0 . 0
0 . 0  0 . 0
0 . 0  4 ' 7 6 6 . 2
0 . 0  4 7  6 6 . 2

COMBINED SHEAR-Y SHEAR-Z

1 0 . 0
r - . 0 0

. 0
1 . 0 0

. 0
1 .  0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

, 0
1 . 0 0

. 0
1 , 0 0

. 0
1 . 0 0

. 0
1 .  0 0

. 0
1 .  0 0

. 0
1 .  0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

1 t

7 2

. 0  5 1 2 . 7  c
l - . 0 0  5 1 2 , 1  c

. 0  2 5 6 5 , 8  T
1 . 0 0  2 5 6 5 . 8  T

. 0  2 6 1 1 . 8  r
1 . 0 0  2 6 L 7 . e  T

. 0  2 5 9 6 . 2  a
1 .  00 2596.2 r

. 0  0 . 0  T
1 . 0 0  0 . 0  T

. 0  5 1 3 . 1  c
1 . 0 0  5 1 3 . 1  c

. 0  5 1 3 . 1  C
1 . 0 0  5 1 3 . 1  c
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B_9 BEAM TUEE MANI FOLD SUPPORT

MEI,IBER .STRESSES

AI,], UNITS ARE POUN/SQ INCH

1 9

MEMB LD SECT

3  . 0
1 . 0 0

4  , O
1 . 0 0

5  . 0
1 . . 0 0

1 5  1  . 0
1 . 0 0

2  , O
1 .  0 0

a n
1 '  0 0

4  . 0
1 . 0 0

5  . 0
1 .  0 0

AXIAI,

5 1 3 . 1  C
5 1 3 . 1  c
5 1 0 .  6  c
5 1 , 0 . 6  c

0 . 0  T
0 . 0  T

q 1 ?  1  a

5 1 2 . l -  C
2 5 6 5 .  I  r
2 5 6 5 .  I  r
2 6 1 1 . 8  T
2 6 1 L . 8  ' � l

l ) J J . J  t

2 5 3 5 . 3  T
0 . 0  T
0 . 0  T

n 1 l a

1 . 0 0  1 , 1  c
. 0  4 5 6 0 . 7  C

1 ,  0 0  4 5 6 0 . ' l  c
. 0  4 6 2 8 . 9  c

1 . 0 0  4 6 2 8 . 9  c
. 0  4 6 0 9 . 6  c

1 . 0 0  4 6 0 9 - 6  C
. 0  0 . 0  c

1 . 0 0  0 . 0  c

, 0  1 . 1  C
1 . . 0 0  1 . 1  c

. 0 4560 .'7 C
1 .  00 4560 . ' l  c

. 0  4 6 2 4 . 9  C
1 . 0 0  4 6 2 8 . 9  C

. 0  4  5 1 1 .  8  C
1 . 0 0  4 5 1 1 - . 8  C

. 0  0 . 0  c
1 . 0 0  0 . 0  c

BEND-Y

283r? .3
0 , 0

2'160L . r
0 . 0
0 . 0
0 , 0

4 2 , L
o . 2

6 9 5 8 .  I
) ,6466 .2'7  062 .2

6 8 8 4 . 5
16289 . 9

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0' 7  2 !  . 1

1 7 1 . 0
0 . 0
0 . 0

0 , 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0' l 2 L  . ' 7

1 7 1 . 0
0 . 0
0 . 0

BEND-Z

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0

0 . 0
0 . 0
0 , 0
0 . 0
0 , 0
0 , 0

L923 . 4
1 . 0
0 . 0
0 . 0

0 . 2
5 2 8 8 . 0

1 1 4 3 3 , 8
5 3 6 6 .  6

1 1 6 0 4 . 8
5 3 4 4  . 4

1 1 - 5 5 6 . 2
0 . 0
0 . 1

2 ' 7 . 6
0 . 2

q ? R ?  q

1 1 4 3 3 ,  ?
5 3 6 6 .  6

1 1 6 0 4 , I
5 2 3 1 . 5

1 l - 3 1 - 1 . 3
0 . 0
0 . 0

COMBINED

2 8 8 3 0 . 4
5 1 3 , 1

2 8 4 4 8 , !

0 . 0
0 . 0

5 5 4  . 2
J L Z . l

9524.5
1 9 0 3 2 . 0

9 6 7 4 , O
19324 .4
1 1 3 4 3 . 1
_ t o o z o .  r

0 . 0
0 . 0

28. ' l
1 . 3

9 8 A 8 . 1
1 5 9 9 4 .  s

9 9 9 5 . 5
L O t 5 5 .  t

L06'13 .7
1 b J 5 0 .  U

0 . 0
0 . 1

2 8 . 7
1 ?

9 8 4 8 . 6
1 5 9 9 4 . 4

v v Y 3 .  )
L O Z S A  .  t
1 0 4 6 5 . 0
1 5 9 9 4 . 1

0 . 0
0 , 0

SHEAR-Y

0 . 0
0 . 0

5 7 . 5

0 . 0
0 , 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

4 8 . 5
4 8 . . 5

0 . 0
0 . 0

0 . 5

z t o . J
z t o . )
2 1 5 . 4

0 . 0
0 . 0

u . f
u . )

2 7 6 . 5
z o > . J
269 .5

0 . 0
0 . 0

SHEAR-Z

4837 .5
4 8 3 7 . 5
471,5 .2
4'7 L5 .2

0 . 0
0 . 0

1 . 1
1 . 1

5 9 0 . 4
5 9 0 . 4
599.2
J t t  .  z

5 8 4 . 1
5 8 4 .  L

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
9 . 0
9 . 0

0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
9 , 0
9 . 0
0 . 0
0 . 0

1 6

L'l

* * * * * * * * * * *+**  END OF LATEST ANALYSIS RESULT +*+*+*** * * * * * *

88. PARAMETER
89.  CODE ArSC
90. PI'NCH 3. MEMB 12 TO 1?
91.  FYLD 45999.969 MEI . , iB  1"0  TO 17
92,  wsTR 21000.  MEI ' IB  10  TO 1 ,7
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B_9 BEAM TUBE MANIFOLD SUPPORT

93,  WMIN 0 ,188 M$, IB  10  TO 17
94.  CB 1 .  MEMB 10 TO 17
9 5 .  C M Y  l .  M E M B  1 0  T O  1 7 .
96 ,  MAIN O,  MEMB 10 TO 1?
9?.  RATIO 1 ,  MEMB ] -O TO 1?
98 , CHECK CODE MEI.{B 10 TO 17

-- PAGE NO. 20

Rensron No. I
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B-9 BEAM TUBEMANI FOLD SUPPORT -- PAGE NO. 2T

AI,L UN]TS ARE - POUN

MFJ\JIREP TAFT.F

STAAD_I II CODE CHECKING .
*  *  *  *  +  *  *  *  * *  *  *  + *  *  * *  *  *  *  *  *  *

INCH (UNIESS OTHERW]SE NOTED)

RESULT/ CRITICAI COND/
FX M/

{Ar sc)

RATIO/
MZ

LOADlNG/
I,OCAT I ON

1 0

1 1

l 4

- L O

ST

ST

ST

ST

TUB 40203 PASS
1 ? 9 3 . 9 1  C

TUB 40203 PASS
1 8 2 5 . 8 4  c

TUB 40408 FAIL
3279. ) ,6  C

TUB 40408 PASS
1 6 6 1 1 . 1 2  r

TUB 40408 FAIL
3 2 6 3 .  1 8  C

TUB 40408 PASS
1 6 6 1 1  .  1 1  T

TUB 40408 PASS
293].6 . '16 C

A-L>L-  t l .L -  J

0 .  0 0
AISC- H1-3

-1 '73423 ,52
A l L  J L _  T I Z _  I

r a 2 7 8 2 , 2 4
J + I 5 L -  I I I - J

- 1 ? 4 1 5 1 . 5 6

A I J U -  N Z -  I
1 n t t e ,  1 q

A . L J L -  N I -  I

- 1 0 5 1 . 4 s

n  l ? q  a
- 3 8 ' 1 0 . 6 2  0 . 0 0

0 . ! 2 6  4
- 3 A 1 0 . 6 2  0 . 0 0

1 .  os3  r *  4
- 2 0 6 9 . 0 8  0 .  0 0

0 . 7 0 0  3
0 . 0 0  6 1 . 0 0
r-.  o4skik 3

- 0 . 0 L  0 , 0 0
0 . 7 0 0  3
0 . 0 0  6 1 . 0 0
0 . 6 5 2  4

7 1 0 7 0 . 8 4  9 4 . 3 ' l
0  .64 '7 3

7 L 3 6 9 . 2 6  9 4 , 3 7
T'1 ST TUB 40408 PASS

29439. '79 C
99 . SEIECT I{ELD MEI'48 10 TO 1-7

t ^t( )+ t-\c're; qflEJ, Rl:rre ts JrEz-etrr-aqr-€ p\€tD

Ol.J CaOlert-rlA'rtrJ€ \'*o'r'Dtgzl'

Ageuq: L-olr: Eoe+ L)D'r- 9329 t*Jsc

kp"aLoJ $.g {xregaJerr-- Krliq &-t/sr'lpa-

T>u0r^se \-oad>O e.-. Aoo,"rprx'r-j AccEpra^Jz^=

R*ro ca.: W wc'cara 9{ l-79 w)€

T6 .b,sdjc t-oas) codb r,T:oJ.
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B_9 BEAM TUBE MANI FOI,D SUPPORT -- PAGE NO.

AI,t UNITS ARE . INCH

MEMBER IocATIoN/
],OADING

STAAD-III WEI,D DESIGN
a * * r r * * * * * * + * * *

POUN

WEID TYPE/
HOR STRESS

WETD SI ZEl
l t F D $  C r I D F  q  q

COMB STRESS/
D]R STRESS

l 0

1"0

L 7

1 1

t 2

12

1 3

4

END
3

S?A
4

END
4

STA
4

END
3

STA
4

END
3

STA
3

END
3

S?A
4

END
3

4

END
4

STA
4

END

1
0 . 0 0

1
0 .  0 0

7
0 .  0 0

1
0 .  0 0

1
2 ' 7  5 2  . 1 5

L
6 4 5 0 . 0 7

1
8 4 3 . 1 s

1
4 7 9 . 3 9

1
2 '164 .  3 r

1
6 4 5 0 .  0 6

I

1
4 7 9  . 3 9

1
2 4 0 . 5 s

1
L80 . 42

1
2 4 0  . 5 5

1
0 .  0 0

0 . 0 0

3 / L 6
2 4 . 5 8

3 /  1 6

' t /L6

3 2 . 8 4

3 /  1 6
0 . 0 0

J /  I O

L L Z . t )

5/1-6
0 . 0 0

" 7  
/ t 6

0 . 0 0

3 / L 6
0 . 0 0

3 /  L 6
L ! 2 .  ! J

f  /  t o

0 . 0 0

3 / 1 6
5 9 5 , 7  4

4 /  1 6
4 4 6 . 8 0

5 8 ? . 9 6

4 /  L 6
2 1  6  . 5 r

2345 .6 ' t
2 3 4 5 . 5 4

8 0 4 . 3 9
8 0 4 . 3 9

2 3 5 9 . 8 6
2359 .73

8 1 1 . 8 6
8 1 1 . 4 8

L9466.81
L927] . .23

654r .14
lo8'7.'72

1 0 r q ?  ? ?

L92' t  4  .  s6

I8'145 . 69
1 8 7 3 9 . 5 6

1 9 3 2 4 . 0 0
19125 .27

6 5 4 1  .  1 3
l - 0 8 7 . 7 3

- L t ' Y J J . Z O

1 e 9 1 6 . 8 9

1 8 ? 4 5 .  6 8

1 9 1 0 9 . 7 4
1 9 0 9 8 . 9 4

2085'7 . 69
20852.  L2

1 8 7 2 8 . 8 8
1 8 7 1 8 , 1 0

2 0 7 4 3 . 5 3
2 0 7  4 r  . 6 9

1 3

l 4

L 4

1 5

1 5

1 6

1 6

1 1
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B-9 BEAM TUBE MANIFOLD SUPPORT

AI,I, UN]TS ARE _ INCH

MEMBER LOCATION/
LOADING

STAM-III WEID DES]GN
* * * * * * + * * * ) r * * * * * * * * * *

POUN

WEID TYPE/
HOR STRESS

I ' IEI,D SIZE/
VERT STRESS

__ PAGE NO,

COMB STRESS/
DIR STRESS

* * * * * * * * + * + * * * * * * * END OP TABULATED WELD DESIGN * * * * * * * * * + * * * * * * * *

1OO . STEEI, TAKEOI'F
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B-9 BEAM TUBE MANIFO],D SUPPORT

STEE]- TAXE-OFF

LENGTH ( INCH )

4 ' t  4  . O O
1 5 4 . 5 0
1 4 0 , 0 0
3 2 8  . 1 3

TOTAL

I{EIGHT (POUN)

'7 638 .229
1 1 s 4 . 3 0 0

8 0 . 0 3 2

-- PAGE NO. 2 4

Revisio,n No. 1
Doo. No. V049-1489
Page 35 of49

PROFII,E

ST PIP E
sT TUB 14 014 08
ST TUB 40203
S T  T U B  4 0 4 0 8

9 4 6 4 . 2 4

* * * * * * * * *+**  END OF DATA FROM INTERNA!  STORAGE *** *+*+ : r * * * *

1 n l  F . l t t t  < u

* Ph: l1f4l 9'7 4-2500 Faxr \1f4) 92r-2543
* * * * * * * * * * * * a * * * * * * * * * * * L * * r . + * * * * * * * * + * * * * * * * * * * * * * ! r * * * * *
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Filename; B-9 SUPPoRT

A]-I, AROUND RECTANGUTAR OR SQUARE FI],LET IIEI,D

Between part MEM 16 & 17 and BASEPLTS

t
t2

LOAD TNPUT (, IBS.I INCH-I,BS' )
F1 E2 F3

3 5 .  O O  0 . 0 0  2 1 6 5 6 .  O O

Fa

F r

v l

4264.OO
M2

220�4.OO

M ?

32858,  00

GEOIIETRIC DIUENSIONS

a b
s .  s00  4 .  000

SECTION PROPERTIES

!{ELD STRESS (PSr )
21000

SKEWED ANGLE ( goo>e<!2ool

4 5 .  O O 0

1 9 .  O O O
sw3

L 4 2 . 4 9 6 2 . 7 5 0
c3
2 .OOO

Sw1

J Z . t J . l S

EFFECTIVA THROAT CORRECTION FAqTOR
uf

0 .  5 4

t4AXIr{rn4 WELD IOAD (t) - */rNCH

r776

REQUTRED FILLET T{ELD SIZE (INCHES)
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(to,o* ia I ru)

F. = ZiAl. \b')

F1 - \uE t2. \b:

Fa = 194. \ l1

Bot- Tar+oJ

il*,
n1 =
r{t =

i l 429, ,.:-ib"

1bo, ,",-ltr

+32-33,,*'-[a.

-t--- \{-aStz h^ . f f *
4 bou-t

4 r t -b .  +

6U;S V>, ( r 'z\

3321

tooab, tbo /ao.r

Bo,- S*at

e481 + F4 +
4 bsZ

GGO \lzs lws Reuston No, I
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Filename: B-9 SUPPoRT

AI,L AROI'ND RECTANGULAR OR SQUARE. FILLET WELD

Betireen part MEU 13 & 15 and BASEPLTS

LOAD INPUT (

F1

2387.  OO

GEOI.IBTRIC D IMENS IONS
a b
4 . 0 0 0  4 . 0 0 0

SECTION PROPERTIES

vfELD STRISS (PSr )
21000

SKEWBD IIIGLE ( 9 Ao>a<L2O6l
90.  000

LBS. , INCH-IBS. )
g2

1 6 5 1 2 .  0 0

F3

194 .00

r.t1
11829 .00

t42
380.  OO

lt3

432s3 .00

A
1 6 .  0 0 0

swL
2r .333

sw3
I I .  J J J

,I
8s .  333

c1
2 .000 2 . 0 0 0

Revision No. I
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Filename:
ALL AROUND RECTANGULAR OR SOUARE FILLET WELD

Between part_ MEM 10 & 11 and BASEPLTS

B-9 SUPPORT

0.00

SKEWED ANGLE (906> A<1 2os)
90.000

c3
2.000

LOAD INPUT ( LBS., INCH-LBS. )
F1 F2

0.00 1826.00
F3

55.00
M1
3871.00

GEOMETRIC DIMENSIONS
a b

4.000 4.000

SECTION PROPERTIES
A Swl
16.000 21.333

WELD STRESS (PSD
21000

Swg
21.333

J
8s.333

EFFECTIVE THROAT CORRECTION FACTOR
Mf

1.00

MAXIMUM WELD LOAD (D. #/INCH
ts

296

REQUIRED FILLET WELD SIZE (INCHES)

0.020
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PROCESS SYSTEMS INTERNATIONAL, INC.
WESTBOROUGH, MA

TITLE:
Desim of Generic SuPPon Scheme fon
Beai Tube Manifold- B{ & B'7

PROJECTNO: V59049PROJECT: LIGO Vacuum EquiPment

PURPOSE:.
th" pu.pot" of *tis calculation is to design a generic support for B-6iB-7 Beam Tube Manifolds

6eftr4.'I.rc aesign ofBTM B-6lB-7 is governed by the gate valve's vacuum load which occurs during

system regeneration.

METHOD:
A STAAD model ofBTM 8-618-7 was generated and used for design. Baseplates, anchor bolts

and thru-bolted connections were designed using AISC standards and STAAD computer output. Load

cases included; DW, Thermal, vacuum and Seismic (static g load). DW included the weight of the vessel

and in flanges. Thermal included a temperature load along the length ofthe vessel. Vacuum loads occur

from the ga:te valves opening/closing. An additional unbalanced vacuum load occurs at the turbo pump

nozde openhg.

IMUTS:
Vessel weight = 1083.0 lbs, Flange weight = 253'0 lbs
Seismic Acceleration = 0.05625 g.
Vacuum Load @ Gate Valve - 32170'0 lbs
Vacuum Load @ Turbo Pump = I 155.0 lbs' @-7)

STAAD-I release 21, Research Engineers
ASD - AISC 9th edition
Doc. No. V049- l-066 - LIGO Vacuum Equipment Structural Design Criteria

CALCULATIONS:
v049-1- 058
v049-1- 059

Design of Spool B-6
Design of Spool B-7

GoNCLUSIONS: The requirements of the AISC Code and the LIGO Vacuum Equtpment

Structural Design Criteria are met'

NOTES: STAAD-III Computer file: B67BTMR1."
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PROCESS SYSTEMS INTERNATIONAL, INC.
WESTBOROUGE,MA

ENGINEERING
CALCULA-*TIONS

NO: V049-1-095
Rev. No. 1
PAGE 3 OT 46

PROJECT: LIGO VACUUM EQIIIPMENT PROJECT NOr V59049

CALCIJLATION TITLE: Desim of Gereric SuDDort Scherne for B€am Tube M44ifollC B{ A-&!-

REVISION TIISTORY

Rs9.0 Origrnel lssus
April 24, 1996

Rev. I Issue Date
Se,ptember 23, 1996

r Revised the unbatanced vaotufi lo6d at the gate valve (32.17k).

o Revised the tuseplate lhickness.

. Rwised the anchor bolts.

. Revised body of calc to reflect ch ges due to new vaqrum load.

. Added weld calculations.

. Revised design details to ref,ect change itr nembers.

. Checked for punching shear at the tube steel comections using S?14,4D.
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PAGE NO. I

* * *  *  * +  +  *  * *  + *  +  + *  +  * * *  +  * + *  *  * * * *  *  * *  *  *  * * * *  * * L  * *  * *  +  + *  * *  *

*  S T A A D - I I 1
*  Rev is ion  21 .  0
* Proprietary Program of *
* Reseaxch Engineers, Inc.
*  Date= sEP 25,  1996
*  T ime= L6:  LL  r  3

+ USER ID: PROCESS SYSTEMS ]NTERNATTONA], IN *
*  * *  *  * *  *  *  * *  * *  * * *  *  * * *  *  *  * * *  * * * *  *  * * *  *  * * * +  * *  *  * * * * *  * *  *  *  *

1. STAAD SPACE 86 & B7 MANI FO',D SUPPORT
2. *** ( B-7 BOUNDING CASE )
3. INPUT WIDTH 72
4. I'NIT INCHES POI'ND
5. .'OINT COORDINATES
6 .  l -  O .  O .  0 , ,  2  2 0 .  0 .  0 .  t  3  5 2 . ' 1 5  0 .  0 . ;  4  6 3 . 3 7 5  0 '  0 ' ,  5  8 3 . 3 ? 5  0 .  0 .
7 .  6  2 a .  o .  - 2 6 ' 6 2 5 t  ' ?  2 0 '  - 9 ,  - 2 6 . 6 2 5 ,  I 2 0 '  - ' t o .  - 2 6 . 6 2 5 t  9  2 0 -  0 -  2 6 - 6 2 5
8 .  1 - 0  2 0 .  - 9 ,  2 6 , 6 2 5 ,  ] - L  2 0 ,  - 7 0 .  2 6 . 6 2 3 ;  ! 2  6 3 . 3 7 5  O ,  - 2 6 . 6 2 5

9 .  1 3  6 3 . 3 ? 5  - 7 0 ,  - ? 6 . 6 2 5 ,  1 4  6 3 . 3 ? 5  0 .  2 6 . 6 2 5 ,  1 5  6 3 . 3 ? 5  - 7 o .  2 6 . 6 2 5
1 0 .  3 0 0  5 2 . 7 5  0 .  - 3 0 . 3 ? 5

].].. ME!{BER INCIDENCES
L 2 .  L  L  2 t  2  2  3 :  3  3  4 ;  4  4  5 ,  5  2  5 i  6  2  9 i  7  4  L z t  I  4  t 4 ,  9  ' l  6 ;  L 0  I  

' 1

l - 3 .  l i .  1 0  9 t  1 2  l L  1 0 t  L 3  1 3  1 2 ;  1 4  1 5  L 4 ;  L 5  7  L 3 ;  l - 6  1 0  1 5 ;  3 0 0  3  3 0 0
14. MEI4BER PROPERIY AMER
l -5 .  9  TO L2 L5  16  TABLE ST TUB40408
16.  1 .3  14  TAB1E ST TUB40203
1?.  5  TO 8  TABLE ST TUB8O8O5
I .8 .  ] .  TO 4  TABTE ST PIPE OD 48.75  TD 48.25
19.  300 TABT.E S? PrPE OD L0.  rD 9 ,5
20. I'{EMBER REIEASE
2L. 9 rt 13 14 El$D lO( MY MZ
22. CONSTANTS
23. E STEEIJ A]'IJ
24. POISSON STEEI, AIL
25. DENSITY STEE', ATL
25.  BETA 90.  MEMB 13 14
27.  A IPHA 0 .00000919 MEI . {B  1  TO I
28 .  SUPPORTS
29,  8  11  13  15  FrXED
3 0 .  *  * * * * * * * * * * *  *  *  *  *  *  *  *  *  *  *  *  *  *  l |  *  +  *  *  *  *  +  *

31. ],OA.D ]- DEADI{EIGHT
32. JOIN? LOAD
3 3 .  1 5  F Y - 5 0 6 .
34. * FIANGE VJEIGHT = 2 G 253 LBS.
35.  300 E 'Y  -1 -50 .

36. + VAI,I/E WEIGHT
37. MEMBER LOAD
3 8 .  L T O 4 U N r Y - 1 3 .
3 9 .  *  U N I F O R M  1 0 8 3 , # / 8 3 . 3 7 5 "  =  1 3 . 0
4  0  .  * *  *  * *  * *  *  * *  *  * * *  *  *  *  * *  *  * * *  *  * * *  *  *  * +  *  +  *

41. LOAD 2 DW+TH+\/ACUIIM ( + )

RevisionNo. 1
Doc. No. V0491495
Page l0 of46



86 & 87 MANIFOI,D SUPPORT
*** ( B-7 BOUNDING CASE )
42 . .TOINT ],OAD
4 3 .  1  F X  3 2 1 7 0 .
44. * UNBALANCED (+}VACUUM LOAD O GATE VATVE
4 5 .  1 5  F Y - 5 0 6 .
4 6 .  3 0 0  F Y  - 1 5 0 .
4 7 ,  3 0 0  F Z  1 1 5 5 .
48. * UNBAI,ANCED VACUUM LOAD G TURBO PMP
49. ME},IBER LOAD
5 0 .  I T O 4 U N r Y - 1 3 .
51 . TEI.,IP ERATURE LOAD
52.  1 TO I  300 TE!4P 330.
5 3 ,  * * * * * * * * * * L * * * * * + * + * * *
54. LOA.D 3 DIV+TH+VACUUM ( - )
55, JOINT LOAD
5 6 .  1  E X  - 3 2 L 7  0 .
57. * UNBALANCED (-)r/eCUUM IOAD e GATE \/A.LVE
5 8 .  1  5  F Y  - 5 0 6 .
5 9 .  3 0 0  F Y  - 1 5 0 ,
6 0 .  3 0 0  F z  1 1 5 5 .
61. A UNBAI.ANCED VACI'I'M TOAD E TURBO PI4P
62. MB4BER IOAD
6 3 .  I T O 4 U N r Y - 1 3 .
64. TEMPERATURE ],OAD
65.  1 TO I  300 TB{P 330.
6  6  t  * *  * * *  * *  *  *  *  * *  * * + *  *  * * *  *  *
67, LOAD 4 DW+TH+ CUIIM (+ ) +SErS-N{rAl (+)
68 . ,lOrNT rOaD
6 9 .  7  E X  3 2 L 7  0  .
70. * UNBALANCED (+ ) VACUI'M IOAD E GATE VALVE
7 1 .  1 5  F Y - 5 0 6 .
7 2 .  3 0 0  F Y  - 1 5 0 .
7 3 .  L  5  n < 1 4 , 2 3
?4.  *  FJ,ANGE WEIGHT X 0.05625
7 5 ,  3 0 0  F X  8 . 5
75. * VAI,VE WEIGHT X 0.05625
7 7 .  3 0 0  F Z  l l , s s .
?8. * UNBAI,ANCED VACULN LOAD G TURBO FMP
?9. MEI.{BER LOAD
8 0 .  l T o 4 U N r Y - 1 3 .
8 1 .  1 T O 4 U N r X 0 . 7 3
82.  *  UNIFORM WEIGHT X 0.05625
83, TEI4PERATURE IOAD
8 4 .  1  T O  8  3 0 0  T E M P  3 3 0 .
I 5  .  *  *  +  * *  * *  *  + *  * *  *  *  *  *  * *  *  *  *  *  * *  *  * *  * * * * *  *  *
86. roAD 5 DW+TH+\lACltUl,! (- ) +SEIS-AXIAT ( - )
8? , ,JOINT I,OAD
8 8 .  1  F X  - 3 2 1 ? 0 .
19 . * T NBATANCED (- ) VACUIJIi'I IOAD e G/CTE VAJ,VE
9 0 .  1  5  F Y  - 5 0 6 .
9 1 .  3 0 0  F Y  - 1 5 0 .
Y Z , L J E A - L 4 . 2 5

93.  *  F1ANGE WEIGHT X 0.05625
9 4 .  3 0 0  F X  - 8 . s
95. * vAr,VE WEIGHT X 0.05625
9 6 .  3 0 0  F Z  1 1 s 5 .
97. * UNBALANCED VACUUM LOAD G TURBO FMP

-- PAGE NO. 2
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85 & 87 MANIFOTD SUPPORT
*** ( B-7 BOUNDING CASE )
98. ME},IBER LOAD
9 9 .  1 f O  4  U N r  Y  - l - 3 ;

1 0 0 .  l T o 4 u N r x - 0 . ? 3
101. *  UNTFORM VTETGH? X 0.05625
102 , TWPERATURE LOAD
103,  L TO I  300 TEI4P 330.
104 ,  *  r .  *  *  *  *  *  *  * *  *  *  *  *  * *  +  *  *  ! r  +

105. LOAD 6 DW+TH+VACUUM (+) +SEIS-I,AT (+)
106. .'OINT LOAD
107.  1 EX 3?L' l0 ,
108. * UNBAI,ANCED {+) VACUIJM TOAD E GATE VAIVE
1 0 9 .  1 5  r ' Y  - 5 0 2 .
1 1 0 .  3 0 0  F v  - 1 5 0 .
l -11.  t -  5  EZ t4.23
r r . 2 .  3 0 0  F z  8 . 5
1 L 3 .  3 0 0  F Z  1 1 5 5 .
114. * UNBAI,ANCED VACUUM 1OAD G TUBBO PMP
I15. MEMBER LOAD
116.  ! .  TO 4 UNr Y -13.
l-1? . !. TO 4 UNr Z 0. 73
118. TEI4PERATURE IOAD
l-19.  1 TO I  300 TEMP 330.
1 2 0 .  * r  * *  * +  * *  *  * *  *  * *  *  * *  *  *  * *  *  * *  *  * *  *  * * * *  *  *

t-2L. LoAD 7 DW+TH+VACUI'M ( - ) +SErS-LAT (-)
122. .'OINT LOAD
1 2 3 .  t  F X  - 3 2 1 ? 0 .
124. * IJNBAI,ANCED (-)VACUUM ],OAD E GATE \TAI.'VE
7 2 5 . t 5 F Y - 5 0 2 .
126.  300 FY -150.
r 2 7 . r 5 F Z - L 4 , 2 3
1 2 8 .  3 0 0  F Z  - 8 . 5
1 2 9 .  3 0 0  F Z  l - 1 5 5 .
130. * UNBAI,ANCED VACUUM LOAD E TURBO PMP
131 . MEI'IBER ],OAD
1 3 2 .  l T O 4 U N r  Y - 1 3 .
1 3 3 .  1 -  T O  4  U N r  Z  - 0 . ? 3
I34. TB4PERATURE I,OAD
t-35.  1 TO I  300 TEMP 330.
1 3  5  .  * *  *  *  * +  * *  *  * +  *  * * *  * *  *  *  * *  *  L *  *  * * *  *  *  * + *  *

137. LOAD 8 THERMAL "BAKEOUT "

138. TE}.IPERATURE LOAD
139.  t -  TO I  300 TEMP 330.
140. PERFORM ANATYSIS

-- PAGE NO. 3

P R O B T E M  S T A T I S T I C S

NI,},IBER oF .'O]NTS/ME},TBER+ETEMENTS/ SUPPORTS = T6/ T.1 / 4
ORIGINAT/FINAT BAI{D-WIDTII = 73/ 4
TOTA! PRIMARY LOAD CASES = 8, TOTAI DEGREES OF FREEDOI{ = '72

SIZE OF STIFFNESS },IATRIX = 2160 DOUBLE PREC. WORDS
REQRD/AVAIL. DrsK sPAcE = L2,05/ 952.1. MB, sxMBa = 1-4.83 l"IB

++ PROCESSING ELE}4ENT STIFINESS MATRIX. 16:I].: 5
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86 & B7 MANIFOLD SUPPORT
*** ( B-7 BOUNDING CASE )

++ PROCESSING GIOBAT STIFFNESS I,IATRIX.
++ PROCESSING TRIANGUI,AR EACTORI ZATION.
++ CAJ,CUI,AT ING JOINT DISPLACEI'{ENrS.
++ CAI,CUI,ATING MEMBER FORCES.

]-4I. PRINT MATERIA], PROPERTIES AIL

-- PAGE NO. 4

1 5 : 1 t r :  5
' I  6 . 1 1  .  q

1 6 : 1 1 :  5
- L O : t l :  0

RevisionNo' I
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86 & B7 MANI FOI,D SUPPORT
( B-7 BOUNDING CASE

MA?ERIA]. PROPERTIES.

Al,I, T'NITS ARE - POI'N INCH

MEMBER

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
29000000 .0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

L
2

5
6

1 1 1 5 3 8 4 6 . 0
1 1 L 5 3 8 4 6 , 0
l - t - r . s 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 r . 5 3 8 4 6 . 0
1 1 " 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 r . 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 . 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
t   . 5 3 8 4 6 .  0
1  . 5 3 8 4 6 .  0

DEN

0,28299999
0.28299999
o.28299999
0.24299999
0.28299999
0 ,28299999
o.28299999
0.28299999
0 . 2 8 2 9 9 9 9 9
0 .28299999
o ,28299999
o.24299999
o.28299999
o .24299999
o .28299999
0 . 2 8 2 9 9 9 9 9
0 . 2 8 2 9 9 9 9 9

AI,PHA

0 , 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 , 0 0 0 0 0 9 1 9
0 . 0 0 0 0 0 9 1 9
0 , 0 0 0 0 0 9 1 9
0 , 0 0 0 0 0 9 1 9
0 .  0 0  0  0 0  9 l - 9
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  0 0  0  0 0  0 0 0

_- PAGE NO,
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L 0
l 1
L2

L 4
1 5
L 6

3 0 0

+*+****++*** END OF DATA FROM INTERNAI STORAGE ********+***

142, PRINT MEMBER INFORMATTON A]JL



86 & B? MAN] FOLD SUPPORT
*** ( B-7 BOUNDING CASE

MEMBER INFORMAT]ON

__ PAGE NO.

ME},IBER

1

3
4

6
1
o

1 0
1 1
t2
1 ?

),4
1 5
1 6

3 0 0

START
Jo] NT

END
,loINT

I,ENGTH
( INCH)

2 0 . 0 0 0
32 . '7  50
1 0 . 6 2 5
2 0 . 0 0 0
26 . 625
z o .  o z a
2 6  ,  6 ? 5
2 6  . 6 2 5

9 . 0 0 0
6 1 . 0 0 0

9 . 0 0 0
6 1 . 0 0 0
7 0 . 0 0 0
7 0 . 0 0 0' 1 4 . 8 4 9

7  4  . 8 4 9
J U . J / f

BETA
( DEG)

0 .  0 0
0 .  0 0
0 .  0 0
0 .  0 0
0 ,  0 0
0 ,  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0

9 0 . 0 0
9 0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0

RELEASES

L 2
2 a

4 5

2 9
4 ! 2
4 1 4

8 1
1 0  9
1 1  1 0
1.3 12
1 5  1 4

7 t 3
1 0  1 5

3  3 0 0

0 0 0 0 0 0 0 0 0 1 - 1 1

0 0 0 0 0 0 0 0 0 1 1 1

0 0 0 0 0 0 0 0 0 1 1 1
0 0 0 0 0 0 0 0 0 1 1 1

******i***** END OF DATA FROM INTERNAI STORAGE ********+***

143. PRINT JOINT COORDINATES ATL
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85 & 87 MANI FOLD SUPPORT
*** ( B-? BOUNDING CASE )

JOINT COORDINATES

COORDINATES ARE TNCH UNIT

0 ,  0 0 0
2 0 . 0 0 0
5 2 .  ? 5 0
6 3 . 3 7 5
d 5 . 5 / D

2 0 . 0 0 0
2 0  . 0 0 0
2 0 . 0 0 0
2 0 . 0 0 0
2 0 . 0 0 0
2 0 . 0 0 0
6 3 . 3 7 5
6 3 . 3 7 5
6 3 . 3 7 5
6 3 . 3 7 5
5 2 . 7 5 0

Y

0 . 0 0 0
0 , 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

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

0 . 0 0 0
- 9 . 0 0 0

- 7 0 . 0 0 0
0 . 0 0 0

- 7 0 , 0 0 0
0 .  0 0 0

- 7 0 . 0 0 0
0 . 0 0 0

z

0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0

- z o . o z a
- z o . o z 3
- 2 6 . 6 2 5

26.625
26.625
z o  .  o z )

- 2 6 . 6 2 5

26,625
2 6  , 6 2 5

- 3 0 . 3 7 5

-- PAGE NO.

Motq-z/
wz

1

.]OI NT

1

' I l

1 2

L 4
1 5

3 0 0

***********+ END OF DATA FROM INTERNAI, STORAGE **+*****+***

144. PRINT SUPPORT INFORI"TATION AIL

SUPPORT INFORMATIoN (I=FIXED. O=RELEASED)

UNITS FOR SPRING CONSTANTS ARE POIJN INCH DEGREES

.'OINT FORCE-X/ FORCE-Y/
KFX KFY

FORCE-Z,/ MOM-X/ MOM-Y/
KTZ KI.O( KMY

L 3

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 , 0

0 . 0

0 . 0

0 . 0

0 . 0

Revision No. I
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86 & 87 MANIFOID SUPPORT
+** ( B_7 BOUNDING CASE )

******i***** END Or DATA FROM INTERNAI

145. PRINT ANATYSI S RESUTTS

-- PAGE NO.

SToRAGE *** * *+*** r . * *

Revision No. I
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86 E B7 MANIFOID SUPPORT
*** ( B-7 BOUNDING CASE )

JOINT DI SPIACEMENT (INCH RADIANS ) STRUCTURETYPE = s PACE

-- PAGE NO.

Y-ROTAN Z_ROTANX_TRANS Y-TRANSJOINT

1

Z-TRANS

0 . 0 0 0 0 3
0 . 0 8 8 9 ?
0 . 0 8 8 9 7
0 . 0 8 8 9 3
0 , 0 8 9 0 1

0 . 0 8 1 2 9
0 . 0 0 0 0 0
0 . 0 0 0 0 1
0 .09236
0 .09236
0 . 0 9 2 3 5
0 . 0 9 2 3 8
0 . L0022
0 . 0 8 4 5 1
0 . 0 0 0 0 0

- 0 . 0 0 0 0 2
0 . 0 9 8 0 7
0 . 0 9 8 0 8
0 . 0 9 8 L L
0 . 0 9 8 0 4
0.10623
0 . 0 8 9 9 2
0 . 0 0 0 0 0

- 0 . 0 0 0 0 4
0 . 0 9 9 8 8
0 . 0 9 9 8 9
0 . 0 9 9 9 4
0 . 0 9 9 8 3
0 . 1 0 8 1 4
0 , 0 9 1 6 4
0 , 0 0 0 0 0

- 0 . 0 0 0 0 s
0 . 1 0 3 3 0
0 . 1 0 3 3 1
0 . 1 0 3 3 9
0  .  L o 3 2 2
0 . 1 1 1 7 4
0 . 0 9 4 8 8
0 . 0 0 0 0 0
0 . 0 0 0 0 1
0  .  0 1 1 6 1
0  .  0 1 1 6 1
0 . 0 1 1 6 0
0 .0t162
o  . 0 L 9  4 7
0 . 0 0 3 7 6

- 0 . 0 8 0 7 0

X-ROTAI

- 0 . 0 0 0 0 1 ,
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 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
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 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
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 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
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 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
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 ?
0 . 0 0 0 0 9
0 . 0 0 0 0 9
0 . 0 0 0 0 9
0 . 0 0 0 0 9
0 . 0 0 0 0 9
0 . 0 0 0 0 8
0 .  0 0 0 0 0

1  - 0 . 0 0 0 3 0
2 0 .0 ' t  ?82
3  - 0 . 1 9 5 4 6
4  0 .  0 7 3 2 3
)  - U .  I 9 J U O

6  0  . 0 ' t  2 4 2
?  - 0 .  1 9 5 4  5
I  - 0 .  0 6 1 0 1
1  - 0 .  0 0 0 3 0
2 0.L3290

4  0 . 1 3 3 3 0
5 -0 .  134 52
6  0 . 1 3 2 9 0
7  - O . t 3 4 2 2
I  - 0 . 0 0 0 3 6
1 -  - 0 . 0 0 0 3 0
2 0.?3227
3  - 0 .  0 3 4  9 0
4  0 . 2 3 2 6 2
5  - 0 . 0 3 5 3 1
6  0 . 2 3 2 2 r
7  - 0 . 0 3 4 9 0
8  0 . 0 9 8 9 6
1  - 0 . 0 0 0 3 0
2  0 . 2 6 4 4 3
3  - 0 . 0 0 2 6 8
4  0 . 2 6 4 8 4
s  - 0 , 0 0 3 0 8
6  0 . 2 6 4 4 3
't -o .00267
I  0  .  1 3 1 1 8
1  - 0 , 0 0 0 3 0
2 0 .32509
3  0 . 0 5 7 9 8
4  0 . 3 2 5 5 0
5  0 . 0 5 7 5 7
6  0 . 3 2 s 0 9
7  0 . 0 5 7 9 8
I  0 . 1 9 1 8 4
1  - 0 . 0 0 0 3 3
2  0 . 0 9 0 0 2
5  - U .  U U f 4 J

{  0 . 0 9 0 3 2
5  - 0 . 0 8 5 5 0
6  0 .  0 9 0 1 8
7  - 0 . 0 8 5 3 6
8  - 0 . 0 0 0 2 4

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

- 0 . 0 1 4 ? 0
0 . 0 1 1 5 7

- 0 . 0 L 4 I 7 4
0 . 0 1 t  5 4

- 0 . 0 1 4 ? 0
- 0 . 0 0 0 0 4
- 0 . 0 0 1 7 6

0 . 0 0 7 r 9
- 0 . 0 1 0 7 6

o  . o o 7 2 2
- 0 . 0 1 0 7 9

0 . 0 0 7 2 0
- 0 .  0 1 0 7  5
- 0 .  0 0 0 0 2
-0.00222
- 0 . 0 0 0 0 3
-o.00442
- 0 , 0 0 0 0 2
- 0 .  0 0 4  4 3
- 0 . 0 0 0 0 2
-0.00442
- 0 . 0 0 0 0 1
- 0 . 0 0 2 3 6
- 0 . 0 0 2 3 6
- 0 . 0 0 2 3 6
- 0  .  0  0 2 3 6
- 0 .  0 0 2 3 6
- 0 . 0 0 2 3 5
- 0 . 0 0 2 3 5

0 . 0 0 0 0 0
- 0 . 0 0 2 7 0
- 0 . 0 0 6 8 3

0 . 0 0 1 4 5
- 0 . 0 0 6 8 4

0 . 0 0 1 4 6
- 0 . 0 0 6 8 2

0 . 0 0 1 4 6
0 . 0 0 0 0 1

-0.00022
0 . 0 0 9 0 2

- 0 . 0 0 8 9 3
0 . 0 0 9 0 5

- 0 . 0 0 8 9 6
0 , 0 0 9 0 4

- 0 . 0 0 8 9 5
- 0 . 0 0 0 0 2

0 . 0 0 0 0 0
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 L 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 8
- 0 . 0 0 0 1 6

0 . 0 0 0 0 0
0 .  0 0 0 0 0

- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 ?
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 8
- 0 . 0 0 0 L 6

0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 , 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
-  0.  0001-8
- 0 . 0 0 0 1 6

0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 , 0 0 0 1 7
- 0 . 0 0 0 1 - 7
- 0 . 0 0 0 1 8
- 0 . 0 0 0 1 6

0 .  0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 8
- 0 . 0 0 0 1 6

0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 2 0 5

-0 ,00226
0 . 0 0 2 0 6

-0 .00226
0 . 0 0 2 0 5

-0 .  Do225
- 0 . 0 0 0 0 1

- 0 . 0 0 0 0 1
-0 .00022

0 . 0 0 0 1 9
-o  .  ooo22

0 . . 0 0 0 2 0
-o  .  ooo22

0 . 0 0 0 1 - 9
0 . 0 0 0 0 0

- 0 . 0 0 0 0 1
- 0 . 0 0 0 2 2

0 . 0 0 0 1 9
-o  .  ooo22

0 . 0 0 0 2 0
-0.00022

0 . 0 0 0 1 9
0 . 0 0 0 0 0

- 0 . 0 0 0 0 1 .
- o  .  o o o 2 2

0 . 0 0 0 1 9
- o  .  o o 0 2 ?

0 . 0 0 0 1 9
- 0 . 0 0 0 2 2

0 , 0 0 0 r - 9
0 . 0 0 0 0 0

- 0 . 0 0 0 0 1
- o . o o 0 2 2

0 . 0 0 0 1 9
-0 . 00022

0 . 0 0 0 1 9
-0'.00022

0 . 0 0 0 1 9
0 . 0 0 0 0 0

- 0 , 0 0 0 0 1 -
- 0 . 0 0 0 2 2

0 . 0 0 0 1 9
-0 .00022

0 . 0 0 0 1 9
- 0 . 0 0 0 2 2

0 . 0 0 0 1 9
0 . 0 0 0 0 0

- 0 . 0 0 0 0 1
-o .ooo22

0 . 0 0 0 1 - 9
- o  .  o o o 2 2

0 . 0 0 0 2 0
-0,00022

0 . 0 0 0 1 9
0 . 0 0 0 0 0

l"JliilY',"''"'
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86 € B7 MANIFOID SUPPORT
+** ( B-7 BOUNDING CASE )

STRUCTURE TYPE = SPACE

-- PAGE NO. 1 0

Y-ROTAN Z-ROTAN

.'OTNT DI SPI,ACEMENT (INCH FADIANS )

JOINT rOAD

I
2

5
6'1

d

l_
2

4
5

7
8
1

5

7
8
L

4
5
o

I
1

3
i

'7

I
t_
2
3
4

7
tt

Y-TRANS

- 0 . 0 0 0 1 - 9
0 . 0 0 9 0 5

- 0 . 0 0 8 9 0
0 . 0 0 9 0 8

- 0 . 0 0 8 9 3
0 . 0 0 9 0 7

- 0 .  0 0 8 9 2
- 0 .  0 0 0 0 2

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 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 9
0 . 0 0 8 4 7

- 0 . 0 0 9 4 8
0 . 0 0 8 5 0

- 0 . 0 0 9 5 0
0 . 0 0 8 4 6

- 0 . 0 0 9 4 6
- 0 . 0 0 0 0 2
- 0 . 0 0 0 1 6

0 . 0 0 8 5 0
- 0 . 0 0 9 4 6

0 . 0 0 8 5 2
- 0 . 0 0 9 4 8

0 . 0 0 8 4 8
- 0 . 0 0 9 4 4
- 0 . 0 0 0 0 2

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0

- 0 . 0 0 0 ? 4
- 0 . 0 0 0 6 9
- 0 , 0 0 0 6 9
- 0 . 0 0 0 6 9
- 0 . 0 0 0 6 9
- 0 . 0 0 0 6 9
- 0 . 0 0 0 6 9

0 . 0 0 0 0 0

Z_TFANS

0 . 0 0 0 0 1
0 . 0 0 9 4 6
0 . 0 0 9 4 6
0 . 0 0 9 4 5
0 . 0 0 9 4 7
0 . 0 1 5 8 5
0 . 0 0 3 0 6

-o .  06572
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 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
o  . 1 ' t  3 0 ?
o . r1302
0 . 1 7 3 0 1
0 . 1 ? 3 0 3
0 . 1 8 0 8 8
0 .  1 6 5 1 7
0 . 0 8 0 7 0
0 . 0 0 0 0 1
0 . 1 4 0 8 9
0 . 1 4 0 8 9
0 . 1 4 0 8 8
0 . 1 4 0 9 0
0 .14" t29
0 . 1 3 4 5 0
0 . 0 6 5 7 2
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 0 0

- 0 .  0 0 0 0 4
0 .  0  t - 9 1 4
0 .  0 l_  914
0  .  0 1 9 1 9
0 . 0 1 9 0 8
0 . 0 2 7 3 9
0 . 0 1 0 8 9

- 0 . 0 8 0 ? 4

X-ROTAN

0 . 0 0 0 0 0
0 .  0 0 0 2 3
0 .  0 0 0 2 3
0 . 0 0 0 2 3
0 . 0 0 0 2 3
0 . 0 0 0 3 9
0 . 0 0 0 0 8

- 0  . 0 0 1 6 2
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 7
- 0 . 0 0 0 0 6
- 0 . 0 0 0 0 6
- 0 . 0 0 0 0 6
- 0 . 0 0 0 0 5
- 0 . 0 0 0 0 6
- 0 . 0 0 0 0 6

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 3 4 8
0 . 0 0 3 4 8
0 . 0 0 3 4 8
0 . 0 0 3 4 8
0 . 0 0 3 6 4
0 .  0 0 3 3 2
0 .  0  0 1 6 2
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 ,  0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 8
0 . 0 0 0 0 8
0 . 0 0 0 0 8
0 . 0 0 0 0 8
0 . 0 0 0 0 8
0 . 0 0 0 0 8
0 . 0 0 0 0 8
0 . 0 0 0 0 0

1 0

X-TRANS

- 0 .  0 0  0 2 ?
0 .  0 3  6 1 5

- 0 . 0 3 4 5 0
o .  o362' t

-o . 03462
0 .  0 3  6 2 1

- 0 . 0 3 4 5 6
- 0 . 0 0 0 0 9

0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0

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

- 0 . 0 9 1 1 0
0 . 0 8 4 3 7

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

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

0 . 0 3 3 8 1 -
- 0 . 0 3 6 8 4

0 . 0 3 3 9 1
- 0 . 0 3 6 9 3

0 . 0 3 3 ? 5
- 0 . 0 3 6 ? 8
- 0 . 0 0 0 0 9

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 3 3
o.268'13
0 . 0 0 1 - 8 8
0.269L8
0 .  0 0 1 4  3
o . 2 6 8 9 7
0 .  0 0 1 6 4
0 , 1 3 l - 0 6

0 . 0 0 0 0 0
0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 , 0 0 0 0 5
0 . 0 0 0 0 1

- 0 . 0 0 0 1 9
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0

-0 , 00225
0 .  0 0 2  0 7

- 0 .  0 0 2 2  5
0 . 0 0 2 0 ?

- 0 . 0 0 2 2 5
0 .00207
0 . 0 0 0 0 1
0 . 0 0 0 0 0
0 .  0 0  0 4 1
0 . 0 0 0 4 1
0 . 0 0 0 4 1
0 . 0 0 0 4 1
0 .  0 0  0 4 2
0 .  0 0  0 3 9
0 . 0 0 0 1 9
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 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 6
- 0 . 0 0 0 1 ?
- 0 . 0 0 0 1 6
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 , 0 0 0 1 6

0 . 0 0 0 0 1

0 . 0 0 0 0 1
- 0 . 0 0 4 3 6

0 . 0 0 4 1 1
- 0 . 0 0 4 3 8

0 , 0 0 4 1 2
- 0 . 0 0 4 3 ?

0 . 0 0 4 1 2
0 . 0 0 0 0 1
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 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
- 0 .  0  0 0 2 2

0 . 0 0 0 1 9
- 0 .  0  0 0 2 2

0 . 0 0 0 2 0
-0.00022
0 . 0 0 0 1 9
0 . 0 0 0 0 0
0 . 0 0 0 0 1

- 0 .  0 0 4 0 7
0 . 0 0 4 4 0

- 0 . 0 0 4 0 9
0 . 0 0 4 4 L

- 0 .  0 0 4  0 7
0 .  0 0 4 3 9
0 . 0 0 0 0 1
0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 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
- 0 . 0 0 0 2 2

0 .  0 0  0 1 9
-0 . 00022

0 .  0 0  0 1 9
-0 .  ooo22

0 ,  0 0  0 1 9
0 . 0 0 0 0 0

1 1

t2

Revision No. 1
Doc. No. V049-1495
Page l9 of z16



86 & 87 MANIFOT,D SUPPORT
*** ( B-? BOUNDING CASE )

. 'O]NT DISPI,ACEMENT (INCH RADIANS)

JOINT I,OAD X_TRANS

-- rArrE llv.

STRUCTURE TYPE = SPACE

1 L

1  0 . 0 0 0 0 0
2  0 . 0 0 0 0 0
3  0 . 0 0 0 0 0
4  0 . 0 0 0 0 0
5  0 . 0 0 0 0 0
6  0 . 0 0 0 0 0
7  0 . 0 0 0 0 0
I  0 . 0 0 0 0 0
r .  - 0 . 0 0 0 2 8
2 0.25963
3  - 0  . 0 4 7 2 2
4  0 . 2 6 0 0 0
5  - 0 . 0 0 7 5 9
6  0 . 2 5 9 4 0
7  - 0 . 0 0 6 9 8
I  0 .  L  3 1 0 6
1  0 . 0 0 0 0 0
2  0 .  0 0 0 0 0
3  0 , 0 0 0 0 0
4  0 .  0 0 0 0 0

, 5  0 . 0 0 0 0 0
6  0 . 0 0 0 0 0
7  0 . 0 0 0 0 0
I  0 . 0 0 0 0 0
I  - 0 . 0 0 0 3 3
2  0 . 2 3 1 4 r
3  - 0 . 0 2 9 7 0
4  0 . 2 3 7 9 0
5  - 0 .  0 3 0 1 9
o  u . z 5 l o d

7 -0 .0299'1
I  0 . 0 9 8 9 6

Y-T RANS

0 , 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
o . 0 o 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 6 5
- 0 . 0 0 0 7 0
-o .  0007 0
- 0 . 0 0 0 7 0
- 0 . 0 0 0 7 0
- 0 . 0 0 0 7 0
- 0 . 0 0 0 6 9

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0  0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 3 0 2
- 0 . 0 0 0 6 4
- 0 . 0 0 5 0 3
- 0 . 0 0 0 6 3
- 0 . 0 0 5 0 4
- 0 , 0 0 0 6 2
- 0 .  0  0 5 0 4
- 0 . 0 0 0 0 1

0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 4
0 . 1 8 0 6 1
0 .  1 8 0 6 1
0 . 1 8 0 5 7
0 . 1 8 0 5 6
0 . 1 8 8 8 6

0 . 0 8 0 7 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 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 0 0

- 0 . 0 0 0 0 2
0 . 0 9 8 2 3
0 .09823
0 .0982't
0 . 0 9 8 2 0
0 . 1 0 6 3 9
0 . 0 9 0 0 8
0 . 0 0 0 0 0

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 8
- 0 . 0 0 0 0 8
- 0 .  0 0 0 0 8
- 0 , 0 0 0 0 8
- 0 . 0 0 0 0 8
- 0 . 0 0 0 0 8
- 0 . 0 0 0 0 8

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 3
- 0 . 0 0 0 0 3
- 0 . 0 0 0 0 3
- 0 . 0 0 0 0 3
- 0 . 0 0 0 0 3
- 0 . 0 0 0 0 3
- 0 . 0 0 0 0 3

0 . 0 0 0 0 0

Y-ROTAN

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 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 8
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 8
- 0 . 0 0 0 t _ 7
- 0 . 0 0 0 1 9
- 0 . 0 0 0 1 - 6
- 0 . 0 0 0 0 1

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 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 7
- 0 . 0 0 0 r . 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 7
- 0 . 0 0 0 1 8
- 0 . 0 0 0 1 5

0 . 0 0 0 0 0

Z-ROTAN

0 . 0 0 0 0 0
0 .  0 0 0 0 0
0 .  0 0 0 0 0
0 . 0 0 0 0 0
0 , 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 L
-  0 .  00022

0 . 0 0 0 1 9
- o  .  o o 0 2 2

0 . 0 0 0 1 9
- 0 .  0 0 0 2 2

0 , 0 0 0 1 9
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 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 -
-0.00022

0 . 0 0 0 1 9
-0 .00022

0 . 0 0 0 1 9
-o .00022

0 . 0 0 0 1 - 9
0 . 0 0 0 0 0

Z-TRANS X_ROTAN

. L J

_tf,

3 0 0
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86 6 87 MANIFOID SUPPORT
*** ( B-? BOUNDING CASE )

FORCE_Y FORCE-Z MOM-X

t2

MOM-Y MOM Z

SUPPORT REACTIONS -UNIT POUN INCH STRUCTURE TYPE = SPACE

.]OINT I,OAD FORCE-X

t . 2 7
174L.52

1 7 8 ? . 3 0
- t  6 7 5 . 8 1

1 7 8 4 . 5 5
- L o / J . J , u

1 .  0 6

- L 7 8 4  . 4 6
L667 .84

- 1 7 9 3 . 1 9

8 1
a

- 0 . 0 2  - 1 . 5 3
- 4 2 . 8 2  - 2 6 ' 1 2 . ! 6
- 4 2 . 8 2  - 2 6 ' 1 2 . 5 4
- 4 2 . 7 8  - 2 6 6 9 . 7 8
- 4 2 . 8 6  - 2 6 ' 1 5 . 1 ' 7
- ' 1 t  . 7  9  - 4 4 8 0 . 2 L
- 1 3 . 8 6  - 8 6 4 . 9 0
? 9 ' t . s 8  L 8 5 7 2 . 6 L

- 0 . 0 2  - 1 .  5 3
- b 5  / .  v v  - 5 Y d . r  /  .  f , o
-63? .  99 -398L7 ,92
- 6 3 7  . 9 5  - 3 9 8 1 5 . 1 6
- 6 3 8 .  0 3  - 3 9 8 2 0 . 5 4

- 0 . 0 6  - 7 ' 1  . 3 0
- _ L U t t . 5  /  -  2 O 6 1 6 .  2 9
- 1 0 8 , 5 9  2 5 9 0 s . 3 s
- 1 0 8 . 4 ?  - 2 8 9 1 9  . ' 1 6
- 1 0 8 . 6 9  2 6 9 9 8 . 2 2
- l - 8 2 . 0 3  - 2 8 e 1 5 , 3 5

- 3 5 . 1 4  2 6 9 5 4 . 8 0

1 1

t 3

1 5

7  - 1 ? 8 5 . 4 1
t '  - 4 .  o q

I  - I . J J

2 -18416.44
3  1 7 2 0 5 . 1 1
4  - L 8 4 7  6 . L 6
5  L 7 ? 6 4  . 4 4
6 

-:r6a4?.'t0

7  L ' | 7 3  6  . 3 8
I  4 . 6 5
1  - 1 ,  0 1
2 - r1!9 '7  .9 t
5  r t t 4 z 5 .  o - L

4  - 7 1 2 4 7 . t 5
5 L84'12 .  4 t
b  - _ L  / l b b .  ) z
' t 18392 .0'7
I  4 . 7 0

7 5 4 . 6 2 7 4 , 8 0
- 0 . 0 6  - 6 4 . 8 6

- 1 6 1 ? . 8 1  - 2 6 8 9 7 . 5 ' l
- 1 6 1 ? . 8 3  2 8 8 3 4 . 0 3
-76t ' �1  .7L -2697 4.55
- 1 5 1 ? . 9 3  2 8 9 L 0 , 3 4
- . t69r .? '7  .  263a7, , ,24.
- 1 5 4 4 . 3 8  2 8 ' 1 8 4 . 6 9

- 7  5 4  . 6 2 7 4 . 8 1
- o u v .  u 5  - 5 a v L v . z l

- z Y  |  . 3 >  - ) - l J > t Z , .  t  I

0 . 0 2  1 . 5 3
- 5 0 .  5 U  - Z O 0 3 ,  O O
- 3 6 .  3 0  - 2 8 6 6 . 0 0
- J t , .  J 5  - t d o d . v z

-36.2 ' t  -2863.85
- 5 6 . 2 3  - 4 4 8 0 . 7 2
- 1 6 . 3 ' t  - L ? 5 ! . 2 8
2 0 0 . 7 8  1 6 3 1 3 . 1 6

0 . 0 2  1 . 5 3
- 4 3 ' t  . 8 ' l  - 3 5 4 9 2 . 1 8
-43 '7.87 -35492,49
-431 ,90 -35494.52
-_!17.. 9 !. - 3s 4 e0.-. 34
- 4 5 ? . 8 0  - 3 " 1 ! 0 ' 1  . 2 2
-4L '7.94 -3381'1 .17
- 2 0 0 . ' t 9  - 1 6 3 1 3 . 3 3

- u . 5 /  - I ! . Z V

- 6 4 8 . 0 9  - 2 t 3 1 6 . 8 2
- 5 4 8 .  r . 8  2 5 7 2 5 . 8 6
- 6 4 7  . 5 r  - 2 1 3 9 5 .  6 5
:--6_4-e,,.92 _ 2-s_Bo4 .2O

- 1 0 8 6 .  6 0  - 2 1 3 5 8 . 1 s
-209 . ' t ' t  25.167 .56
4 5 0 4 . 4 6  3 0 8 3 .  9 4

- 0 . 3 ?  - 5 9  . 7  6

- 9 6 5 7 . 1 4  2 7 3 5 3 , 9 9
- 9 6 5 6 . 4 8  - 1 9 ? 5 3 . 6 1

- .,.-,e 9r_7 . 3 9__-2J_!J3_.-3 e
- L 0 0 9 5 . 5 7  - 1 9 F 4 6 .  8 1

- 9 2 L 8 . ' 1 3  2 ' 1 3 L 2 . 4 2
- 4 5 0 4 . 5 0  3 0 8 4 . 0 0
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5
6
7
I
1

3

o

5 8 5 . 5 3
-2 '13 '7 2.30

26914 .09
-2 ' t  462.96

2 ' t o 0 4 . 1 6
-2 ' t  4r9 .98

2 6 9 5 7  . 6 6

492.85
- 2 5 6 8 9 .  6 5

28596.7r
- 2 s 7  6 5  . 0 4

2861r.43
-25645.91

2 8 5 4 8 . ? 4' 1 2 . 9 2

622 .9'�7
2 8 5 8 0 . 8 0

- 2 5 7 0 5 . 5 9

- 2 5 ' t 9 5 . 6 6
'' ^_; -,\ 1_ - - i.i

- z f  / ) J ,  t o
- 7 2  . 8 6
5 4 4  . 5 2

2 6 7 2 7 . 0 2

26802 . 4r
:?7634.,4! - ."

266'79.2'7
_ Z  I  J L J . 5 I



86 E B7 MANIFOID SUPPORT
+*+ ( B-7 BOUNDING CASE )

MEI,IBER END FORCES STRUCTURE TYPE = SPACE

AI,t IJNITS ARE -- POUN ]NCH

__ PAGE NO. 13

MEI'{BER

1

TORSION

0 . 0 0
0 . 0 0

- 0 . 0 2
0  . 0 2

- 0 . 0 1
0 . 0 1
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 2

- 0 . 0 2
0 . 0 1

- 0 .  0 1
0 .  0 0
0 .  0 0

2 4 8 ' t  . 7 8
-2487.r8
4 6 5 3 . 0 5

- 4 6 5 3 . 0 5
4652.99

-4652 -99
4671.68

- 4 6 7 L . 6 8
4634.29

-4634.29
4 7  6 4  . 5 8

- 4 7  6 4  . 5 8
454L.29

-454t .29
0 , 0 8

- 0 .  0 8

-2069 ,0'7
2069 .  O'7

9 6 . 8 3
- 9 6 . 8 3

Lrs . 42
-r ls .42

? 8 . 0 4
- 7 8 , 0 4

MOM-Y

0 . 0 0
0 . 0 0
0 .  8 5
0 .4 '7
'1  a1

0  . 5 7
- 0 .  3 3
- 0 . 2 4
- 0 . 0 6
- 0 . 3 9
- 2 , 4 L .

- 4 3 1 . 3 3
- 0 . 6 5

428 .68
- 0 .  1 7
- 0 .  0 5

". na
- 1 . 1 8

29209 .49
2r '7  4 ,  L2

2 9 2 L O , 2 0
2L69 .84

29462.1I
L9L4 .44

2895'1 .67
2428 .08

3 1 1 4 6 . 2 5
L 5 1 0  . 2 4

2 7 2 7  4  . 6 t
2 '1 '13 ,6!

0 . 7 3
0 . 0 7

1 . L 8
- 0  . 4 4 .

- 2 r 7 2 . 2 5
8 1 . 8 9

-2L6'1 .  6L
7 6 , 7 4

- 2 r ' 7  r  . 0 4
7 8 , 0 5

- 2 r ' 1 0  . 8 5
8 2 , L 4

MOM-Z

- 0 .  0 1 -
- 1 2 7  2 0  . 0 0

- o . 2 4
-127 20 . t4

- 0 .  0 7

0 . 0 5

o  . 2 r
-L2640 . 07

0 . 0 9
- _ t - z o 5 v .  J t

- 0 . 0 1
0 . 0 0

L2' t  20 .  03
-9254.86
L2' �120.L5
- 9 2 5 5 .  1 0
L 2 ' 7 2 0 . 2 3
-9254.59
L 2 ' 1 L 9 . 9 6

L 2 ' 1 L 9 . 7 2
- 9 2 5 4 . 8 9
L2639 .84
- 9 r . 7 4 . 6 8
12640.L7
- 9 L 7  5  . 0 2

0 .  0 0
0 . 0 1

9 2 5 4  . 9 3

9255 .  08

9254 .34
- t 2 7  L 9  . 5 9

- t 2 7  L 9  - 7 8
9254.05

- L 2 ' 1 L 9 . 3 5

AXIAI SHEAR-Y SHEAR-Z

t  0 . 0 0
2  0 . 0 0
1  3 2 1 6 9 . 4 3
z  -  5 z  ) - o v  . 1 5

1, -32169,92
2 32169.92
1  3 2 1 8 5 . 0 6
2 -32199.7r
1  - 3 2 1 8 3 . 3 5
2 321,94.OO
1  ? ? 1 6 q  1 q

2  - 3 2 L 6 9 . r 9
1 - 3 2 1 7 0 . 4 1
2 3277 0 .4I

2  - 0 . 2 4

3  0 . 2 0
2  1 7 4 . 0 7
3  - L 7  4 , 0 1
2  - L . ' t L
3  r . ' l L
2  1 0 4 . 9 8
3  - 1 2 8 . 9 1
2  6 6 . 8 9
3 -  42 .9 ' t
2 t' l 4 .0'1
3  - 1 ? 4  .  0 7
z  - L . t J

J  - L . v C

2  8 6 . 4 3
J  - O O . i l J

3  - 0 . 2 0
4  0 . 2 0
3  1 7 3 . 1 0
4  - 1  7 3 .  1 0
3  - 2 , 6 9
4  2 . 6 9
3  1 3 6 , 9 6
4  - r 4 4 . 7 I
J  J J . 4 I f ,

4  - 2 5 . 6 3

- 5 0 6 . 0 0
7 5 6 . 0 0

- 5 0 6 . 0 0
? 6 6 . 0 0

- 5 0 5 . 9 9
' 7  6 5  , 9 9

- 5 0 5 . 9 9

- 5 0 6 . 0 0
7 6 6 . 0 0

- 5 0 2 . 0 0
' t  6 2  . 0 0

0 . 0 0
0 . 0 0

3 1 8 . 6 8
1 0 7 . 0 7
3 1 8 . 6 8
1 0 7 . 0 7
3 1 8 . 6 9
1 0 ? . 0 6
3 1 8  .  6 8
1 0 7 . 0 ?
3 1 8 . 6 8
1 0 ? . 0 7
3 1 8 , 6 8
1 0 7 . 0 ?
3 1 8 . 6 9
1 0 7 . 0 6

0 . 0 0
0 . 0 0

- 2 5 7  , 0 6
3 9 5 . 1 9

-257 .07
5 v f  . l v

3 9 5 . 2 0
-25'7 . O'1

J Y J . I Y
- 2 5 ' 1  . O 1

5 9 1  .  Z V

0 . 0 0
0 . 0 0

- 0 . 1 5
0 . 1 5

0 . t 2
- 0 . 0 1 -

0 . 0 1
0 . 0 5

- 0 . 0 5
] .4.32

-r4.2L
2 8  . 8 r

0 . 0 1
- 0 . 0 r

- U . U /

0 .  0 7
- t J d . z t

9 5 8 . 2 7
- 9 5 8 . 1 6

9 5 8  .  1 6
- 9 5 8 . 0 0

9 5 8 . 0 0
- Y 0 d .  J ,

Y f E . 5  t
- 1 - 0 1 0 . 8 7

- 9 0 5 . 5 9
929 .50

- 0 . 0 2
0 . o 2

- 0 . 0 7
0 . 0 7

L96. '13

r-96.  63
- r - 9 6 .  6 3

r v b . 5 b
- 1 9 6 . 5 6

Revision No. I
Doo. No. V049-1495
Page 22 of 46



86 & 87 MANI FO],D SUPPORT
*** ( B-7 BOUNDING CASE )

ME!4BER END FORCES STRUCTURETYPE = SPACE

__ PAGE NO. L4

AJ.L UNITS ARE --

MEN4BER LOAD JT

POUN INCH

- 2 . 2 0
2 . 2 0

8 7 . 4 0
- 8 ? . 4 0

0 . 0 0
0 . 0 0
2  . 6 9

- 2  . 6 9
- 0 . 2 4

0 . 2 4
- 2 8 . 0 8

1 3 .  4 3
z d . J o

- 1 3 . 9 2
2 . 2 0

- 2 . 2 0
0 . 0 0
0 . 0 0
0 . 9 8

- 0 . 9 8

- 0 .  0 3
0 , 0 3

6 0 . 2 4
- 6 0 . 3 0

- 6 0 , 2 4
6 0 . 2 4

- 6 0 . 3 0
6 0 . 3 0

- 1 0 1 . 0 1
1 0 1  .  0 1
-L9 .  47

L 9  . 4 1
4L8 .82

- 4 1 8 . 8 2

0 , 0 3
- 0 . 0 3

8 9 ? , 9 5
- 8 9 7 . 9 5

8 9 7 . 8 9
- 8 9 7 . 8 9

-25't . O'1

-257 .06
5 v ) .  r v

SHEAR-Z

- L 8 4 . 5 4

zL ' t  . 40
-209 .64

-o .02
0 , 0 2

TORSION

2 0 8 . 3 1
- 2 0 8 . 3 1

1 4 . 9 6
0 . 0 8

- 0 . 0 8

- 0 . 0 1
0 . 0 1
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 1

- 0 . 0 1
- 0 . 0 1

0 . 0 1
- 0 .  0 1

0 .  0 1
0 . 0 0
0 .  0 0

0 .  0 0
0 . 0 0

MOM-Y

-1571 .  44
- 3 4 9 . 5 6

-z '17 '1  . I0
5 0 8 . 4 5

- 0  , 4 4

0 . 0 0
0 . 0 0

- 1 . 8 9

- 1 .  8 7
3 . 0 0
r . 2 5

- 1 . 6 5
0  . 9 2

4 2 9  . 8 9
- u . t )

- 4  3 1  , 1 5 .
- 1 . 5 6
- 0 .  0 3

- 4 . 3 6
0 . 0 0

MOM-Z

9 1 7  4 . 9 !
-L2639 . 6S

9 1 ? 5 . 0 6

- 0 .  0 2
0 . 0 2

! 2 7  2 0  .  O L
0 .  0 t

r 2 7 2 0 . 3 3
- o , 2 L

1 , 2 7  2 0  . 0 9
- 0 ,  1 4

L 2 7 ! 9 . 5 5

12720 .4t

:"�2640 , 05
0 , 0 8

t2639 . 14
0.  1.1
0 . 0 2

- 0 .  0 1

- 1 5 6 8 3 . 4 0
0 .  0 0

0 .  0 1
- 0 . 0 5

0 . 0 0

- ! 3 ! 9 6 . 2 2
0 .  0 0

? 6 6 . 0 0  0 . 0 0
- 5 0 6 . 0 0  0 . 0 0

' l 6 6 . 0 0  0  . 2 0
- 5 0 6 . 0 0  - 0 . 2 0

7 6 6 . 0 0  0 . 1 2
- 5 0 6 .  0 0  - o . L 2

' 7 6 5 . 9 9  - 0 , 0 8
- 5 0 5 . 9 9  0 . 0 8

7 6 6 . 0 0  - 0 . 0 4
- 5 0 6 . 0 0  0 . 0 4

7  6 2 . 0 0  - 2 8  .  8 4
- 5 0 2 . 0 0  ! 4 . 2 4' 1 6 2 . O 0  2 8 . 9 6
- 5 0 2 . 0 0  - 7 4 . 3 6

0 . 0 0  - 0 . o 2
0 . 0 0  0 . 0 2

- 5 E Y . U f , 0 . 1 6
5 8 9 . 0 5  - 0 . 1 6

- o z t .  t z  r o J q l o . 0 0

629.72-16546.68
-629 .7 2-L5535 ,66

o z  v .  t z  l ) J J f .  o o
- 6 3 0 . 0 ' t  1 6 6 0 0 . 4 6

6 3 0 . 0 7 - 1 6 6 0 0 . 4 6
- 6 2 9 . 3 7 - 1 5 5 8 9 . 1 0

6 2 9 . 3 7  1 5 5 8 9 . 1 0
- 6 2 9 . 8 2  1 6 5 7 4 . 9 1

6 2 9  . 8 ? - t 6 5 7  4 . 9 L
-625 .62- !5563.82

625.62 15563.82
0 .  0 0  - 4 3 . 0 6
0 . 0 0  4 3 . 0 6

- 4  9 5 .  6 3  - 0 . 0 3
4 9 5 . 6 3  0 . 0 3

-454.96-L5449 .57
4 5 4 , 9 6  1 5 4 4 9 . 5 ?

- 4 5 4 . 9 6  L 6 6 3 2 . 7 8
454 .96-L6632.78

0 .  0 0 - 4 4 0 s 5 5 .  3 4  - ! 6 7 6 6 . 3 6
0 . 0 0 - o  . 0 2 0 .  0 0
0 . 0 0  4 L 3 6 3 6 , 9 4  - t 6 7 6 6 . 2 8
0 . 0 0  - 0 .  1 5  - 0 . 0 1
0 . 0 0 - 4 4 1 9 8 7 . 3 4  - 1 6 ' 7  7  5 . 6 3
0 . 0 0 - 0 . 0 1 0 .  0 0
0 . 0 0  4 1 5 0 5 9 . 9 1  - L 6 ? 5 6 . 9 5
0 . 0 0 0 . 0 0 0 . 0 0
0 . 0 0 - 4 4 1 3 0 7 . 1 6  - 1 6 7 6 8 . 8 €
0 . 0 0 0 . 0 1 0 . 0 1
0 .  0 0  4 1 4 3 8 6 .  7 2  - 1 6 6 5 7  . 2 2
0 . 0 0 - 0  . 0 2
0 .  0 0  ! 7 4 6 . 4 1
0 . 0 0

0 , 0 0
0 . 0 0

0 .  0 0

o . 9 2
0 , 0 0

0 .  1 4 .
0 .  0 0  4 1 1 3 4 4 . 7 s  - 1 2 ! L 3 . 2 9

0 .  0 10 . 0 0
0 . 0 0 - 4 4 2 8 4 ? . 5 3  - 1 2 1 1 3 . 3 0

0 . 0 1

lTii,il\i*"""*
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86 & B7 MANI FOLD SUPPORT
( B-7 BOUND]NG CASE )

-- PAGE NO. L )

MET'{BER END FORCES

AIL UN]TS ARE -- POUN

ME}4BER

STRUCTURE TYPE = SPACE

INCH

SHEAR-Y SHEAR-Z

-454 .  61-154 93 .  9  0
4 5 4 . 6 1  1 5 4 9 3 . 9 0

- 4 5 5 . 3 1  ! 6 6 7  6 . 7 3
4 5 5 .  3 1 - 1 6 5 7 6 .  7 3

- 4 5 0 , 8 7 - 1 5 4 2 1 . 3 3
4 5 0 .  8 ?  1 5 4 2 1 . 3 3

- 4 5 J .  U b  _ t O b U q .  J 9

4 s s .  0  6 -  1 6 6 0 4  .  3 9
0 . 0 0  4 3 .  0 8
0 .  0 0  - 4 3 .  0 8

TORSION MOM-Y

9
2

12

L2

12

L2
A

L2
4

L?

L 2
4

! 2

A Y T A T .

8 9 ? . 8 9
- 8 9 ? . 8 9

8 9 8 , 0 1
- 8 9 8 , 0 1

- 9 3 8 . 6 6
8 5 7 . 1 . 8

- 8 5 7 . 1 8
4 1 8 , 8 2

- 4 1 8  .  8 2

0 .  0 3
- 0 .  0 3

- _ t t t . E ' D

- 1 8 . 8 6
1 8 , 8 6

- r 8 , 9 2
r a  . 9 2

- 1 8 . 8 0
1 8 . 8 0

- 2 6  , 9 2
2 6 . 9 2

- 1 0 . 8 0
1 0 . 8 0
7 9 . 4 7

- ' 7 9 . 4 7

- 0 .  0 3
0 ,  0 3

1 7 8 . 1 0
- t - 7 8 . 1 0

1 7 8 , 0 4
- L 7 8 . 0 4

t 7 ' t . 8 6

L 7 7 . 8 6
-  L  I  I  .  E O

1 8 5 . 9 7
- 1 8 5 . 9 7

7 9 . 5 3
- t t , J 5

5 8 9 . 0 5

0 . 0 0  4 r . 2 5 2 5 .  0 9
0 ,  0 0  - 0 .  1 1
0 . 0 0 - 4 4 4 0 1 7 .  8 1

MOM-Z

- 1 2 1 0 3 .  9 5
0 , 0 1

- L 2 L 2 2 . 6 7
0 . 0 1

-L2004.32
- 0 .  0 1

- ) - z t L ) . J z

- 0 .  0 3
0 .  0 3
0 . 0 0

- L 6 4 9 2 . 9 3
0 . 0 0

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

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

- 1 5 4 0 0 . 7 0
0 .  0 0

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

-r .5300 "  99
0 . 0 0

- 1 5 4 1 2 .  6 1
0 . 0 0
0 ,  0 3
0 . 0 0

- r 4 4 2 3 . 8 6
0 .  0 0

- 1 5 5 0 6 . 7 8
0 .  0 0

- l f , J  u o .  /  /

0 .  0 0
- 1 5 5 1 6 . 1 1

- 0 .  0 L
-1,5497 .4r

- 0 .  0 1
- 1 5 5 0 9 .  3 0

0 . 0 0
-r539't .61

0 .  0 1
- 0 . 0 4

0 . 0 0

0 . 0 0 - 0 .  0 5
0 .  0 0  4 1 0 5 9 2 .  5 0
0 . 0 0 0 . 4 8
0 . 0 0 - 4 4 2 0 9 1 .  6 3
0 .  0 0 - 0 .  0 8

I 4
4

1,4

1 4

L 4

L 4

'7

- 6 1 - 9 . 4 5
O J , Y . { J

- 5 7 8 . 7 8
5 7 8 ,  ? 8

- 5 7 8 . 7 8
5  r d .  / d

- 5 7 8 . 4 3
5 7 8 , 4 3

- 5 7 9 .  r 3
5 7 9 .  t  3

-5 '1 4 .69
s ' | 4  . 6 9

- 5 7 8 . 8 e
5 ? 8 . 8 8

0 .  0 0
0 . 0 0

54t .7 4
- J 6 Z . 1 L

5 8 2 . 4 1
- 5 8 2 . 4 1

582.  4L
-s82.7 6

582. ' t  6
- 5 8 2  . 0 6

5 € 2 . 0 6
- 5 8 2  .  s 1

5 8 2 . 5 1
- 5 7 8 . 3 2

5 ? 8 . 3 2
0 . 0 0
0 . 0 0

- 0 . 1 6

- n  1 1

0 . 1 - l -

- 8 8 . 2 5
0  . 6 2

- o  . 6 2
8 8  . 3 7

- 8 8 . 3 7
0  , 4 7

-0 ,  4 ' t
8 8 . 3 4

- 8 8 . 3 4
0 . 5 4

- 0 .  5 4
4 3 . 0 2

- 4 3  . 0 ?

0 .  0 9
- 0 . 0 9

- 8 5 . 2 9
8 5 . 2 9

?  ? e

- 2 . 5 6

- 8 5 , 3 8

2 , 4 9
- 2  . 4 9

- 8 5 , 2 3
8 5 . 2 3
2 . 3 0

- 2 , 3 0
- 4 3 , 0 5

4 3 . 0 5

- 0 . 0 3
0 . 0 3

0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
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 8
0 . 0 0

0 .00  -1 -147 .  r "0
0 . 0 4

2 .8 '7
0 . 0 0

-2349 , 54
- 0 . 0 1

- 1 6 . 4 0
0 . 0 0

- 2 3 5 3 . 3 3
0  . 2 ' 7

- L 2  ,  4 9
0 .  0 0

-235t  .  5?
0 .  0 9

0 . 0 0
- 1 1 4 5 . 7 8

0 . 0 4

0 . 0 0
22'10 .58

0 .  5 6

- 0 .  1 4
2 2 ' 1 3  . 2 7

0 . t L

2268.10

1L46 , L2
0  . 2 5

0 . 3 1
0 . 0 0
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85 E B] MANI FO],D SUPPORT
*** ( B.7 BOUNDING CASE )

MN,IBER END FORCES STRUCTURE TYPE = SPACE

AIL UNITS ARE -_

-- PAGE NO. L6

MEMBER I,OAD

POUN TNCH

AXTAI SIIEAR-Y

6 2 9 . 7 3  1 6 5 4 6 . 6 8
- 6 2 9 . 7 3  - L 6 5 4 6 . 6 8

629.72 - t5535.66
- 6 2 9 . 7 2  1 5 5 3 5 . 6 5

6 3 0 . 0 6  ! 6 6 0 0 . 4 7
- 6 3 _ 0 . 0 6  _ _ 1 6 6 0 0 . 4 7

6 2 9 . 3 ?  - 1 . 5 5 8 9 , 1 0
- 6 2 9 . 3 ' 7  1 . 5 5 8 9 . 1 0

629.82 L65'7 4.92
- 6 2 9 . 8 2  - L 6 5 ' 1 4 . 9 2

6 2 5 . 6 2  - 1 5 5 5 3 .  8 3
- 6 2 5  . 6 2  1 5 5 6 3 .  8 3

0 . 0 0  - 4 3 . 0 6
0 , 0 0  4 3 . 0 6

MOM-Y

5 4 2  , 3 4
0 . 0 0

54? .  4L
0 . 0 0

5 4 _ 1 . 6 0

0 . 0 0
5 4 2 . 9 5

0 . 0 0
o n o  ?  l

0 . 0 0
t-75.  54

0 . 0 o
-3 '169 .48

0 . 0 0

1 . 5 3
- 0 .  0 3

- 6 0 . 4 2
2 6 7 2  , 5 4

- 6 0 . 4 3
2669 . '7 I

267 5 .1 '7
- 6 0 . 4 9

4 4 A 0 . 2 L
- 1 . 0 1 . 3 1

8 6 4 . 9 0
- 1  9 .  5 6

- - t t t J  / 2 .  o r

4 L 9  . 9 7

0 . 3 1
0 . 0 0

8 0 8 1 . 0 0
0 .  0 0 .

8 0 8 L . 8 7
0 , 0 0

8 0 8 0 .  ? 9
0 , 0 0

8 0 8 2 . 1 3
0 . 0 0

8 4 4 8 . 3 6
0 . 0 0't'7 74 , 52
0 . 0 0

5 l o J . ) 4

0 . 0 0

MOM-Z

r48920.14
0 .  0 0

-r39820 .94
0 . 0 0

r49404 -79
0 .  0 0

- 1 4 0 3 0 1 . 8 8
0 .  0 0

L49L7 4 .25
0 . 0 0

- !400' t  4  .48
0 . 0 0

-387 .52
0 . 0 0

- 7 7  . 3 0
- o , 4 4

- '7  9846 .2L
Z O Y U ) .  J J
'7 4968 .27

-28919.76
- 8 0 1 0 s . ? 5

I  J Z , Z O .  t t
- 2 8 8 7 5 . 3 5
-79982.47
2 6 9 5 4 . 8 0
7 5 1 0 4 . 1 s

? 4 . 8 0
2 0 7  . 1 4

n  ? 1

0 . 0 0
1 3 9 0 4 5 . 9 ?

0 . 0 0
- 1 4 9 6 9 s . 0 8

0 . 0 0
1 3 9 4 4 5 .  0 5

0 .  0 0
- 1 5 0 0 9 0 . 5 8

0 . 0 0
L 3 8 ? 9 1 .  6 4

0 . 0 0
- 1 4 9 4 3 9 .  3 3

0 , 0 0
- 1 e ' r ' 1 1

0 . 0 0

1 0

JT

1

't

'7

'7

6
7
6
7

7

1 0
9

1 0

I  5 8 5 . 5 3
?  - 5 8 5 . 5 3
a ' z l J t z . J v
' 7  2 7  3 7  2  . 3 0
I  2 6 9 i . 4 . 0 9' 7  - 2 6 9 L 4 . 0 9
d  - z  t  l l 0 2 .  t o
'7  27 462 .9 6
I  2 7 0 0 4 . 1 6
7  - 2 ' 1 0 0 4 . 7 6
I  - 2 ' l 4 r 9 . 9 8
'7 2"14L9 .94
I  2 6 9 5 7 . 6 6"1 -26951 .66
6  t 2 . 6 0

7  - 7  2 , 8 6

4 9 5 . 6 3
-39.:"53-

4 5 4 . 9 8
- 4 5 4 . 9 8

4 5 4 . 9 5
- 4 5 4 . 9 s

4 5 4 . 6 1 -
- 4 5 4 . 6 1

4 5 5 . 3 3
- 4 5 5 .  3 3

4 5 0 . 8 5
- 4 5 0 .  8 5

4 5 5 .  0 2
- 4 5 5 . 0 2

0 . 0 0
0 . 0 0

7  . 2 7
-174I .52

1 7 8 1 . 5 2
1 6 7 0 . 0 6

- 1 6 7 0 .  0 6
- 1 7 8 7 . 3 0

1 7 8 ? . 3 0
_ L b / 5 . d r

- L 6 7 5 . 8 1
- 1 7 8 4 . 5 5

1 ? 8 4 . 5 5
1 6 ? 3 .  1 0

- 1 6 ? 3 . 1 0

- 4  . 6 3

0 . 0 3
- 0 .  0 3

1 5 4 4 9 . 5 5
- 1 5 4 4 9 . 5 5
- !6632.78

t6632.'t8
1 5 4 9 3 . 8 9

- 1 5 4 9 3 . 8 9

166J.5.8
L 5 4 2 L . 3 0

- 1 5 4 2 1 . 3 0
-16604 .3'7

1 6 6 0 4 . 3 ?
- 4 3 . 0 9

4 3 .  0 9

6 0 . 2 6
- 6 0 . 2 7

60.27
- 6 0 . 2 L

o v . z L
- 5 0 . 3 3

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

1 0 1 . 0 3
- 1 9 . 5 0

1 9 . 5 0
4 1 8 . 8 3

- 4 1 8 . 8 3

- o  . 0 2
0 . 0 2

42.82

42.82
- 4 2  . 7  B

4 2 . 7 8
- 4 2 . 8 6

- ' t  L  . '19'7 ! . '7  9
- r 5 . o o

1 3 . 8 6
2 9 7  , 5 8

- 2 9 7  , 5 A

- 0 . 0 3
0 . 0 3

- 8 9 ? . 8 9
8 9 ? . 8 9

- 8 9 ? . 9 8
8 9 7 . 9 8

-89 '1 .8 '?
8 9 7 . 8 7

- 8 9 8 . 0 1 -
8 9 8 . 0 1

-938.72
938. '72

- E 5  /  .  _ L d

8 5 ? . l 8
- 4 1 8 . 8 4

4 1 8 . 8 4

TORSION

0 . 0 0
0 .  0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 .  0 0

- 0 . 0 6
0 . 0 6

- 1 0 8 . 5 7
1 0 8 .  s 7

- 1 0 8 . 5 9
1 0 8 . 5 9

- 1 0 8 . 4 7
LO9 .47

- t - 0 8 . 6 9
1 - 0 8 . 6 9

- 1 8 2 . 0 3
1 8 2 . 0 3
- 3 5 . 1 4

3 5 . 1 4
7  5 4  . 5 2

- 7  5 4  . 5 2

0 , 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 .  0 0
0 . 0 0

l 1

9
1 0

1 0

1 0
9

1 0

1 0
9

1 0
9
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86 & B? MANIFO],D SUPPORT
*** ( B_7 BOUNDING CASE )

MEI'IBER END FoRcEs STRUCTURE TYPE = SPACE

_- PAGE NO. !.7

A,I,], UNITS A.RE -- POUN INCH

MEF'IBER IOAD JT AXIAT SHEAR-Y

L2 1 1  4 9 2 . 8 5
1 0  - 4 9 2 . 8 3
1 1  - 2 5 6 8 9 . 6 5
1 0  2 5 6 8 9 , 6 5
r.1 28596.'7!
) . u  - z E J v o ,  t  !
l _ t  - zJ  /  b5 ,  ua l
1 0  2 5 7  6 5  . 0 4
1 1  2 8 6 ' t 7 . 4 3
1 0  - 2 8 6 7 1 . 4 3
_ t  _L  - zJoa l c .  v r
1 0  2  5 6 4  5 .  9 1
11 28548 .7 4
I0 -28548 -7 4
L 1  7 2 . 9 2
r f ,  -  t z . > z

1 3  6 1 9 . 4 s
L 2  - 6 1 9 . 4 5
t 3  5 7 8 . 7 8
1 2  - 5 ? 8 . 7 8
1 3  5 7 8 . 7 8
1 2  - 5 7 e .  ? 8
1 5  ) / U . q 5

L 2  - 5 7 8 . 4 3
1 2  q ' t o  1 ?

1 3  5 ' t  4 . 6 9
1 2  - 5 7  4 . 6 9
t 3  5 7 8 . 8 8
L 2  - 5 7 8 , 8 8
1 3  0 .  0 0
L 2  0 . 0 0

1 s  5 4 r . 1 4
14 -541, , '14
L 5  5 8 2 . 4 1
! 4  - 5  8 2  . 4 1
1 5  5 8 2 . 4 1
1 4  - 5 4 2 . 4 r
15 582 -7 6
L4 -582.7 6
. t D  J O Z .  U O

! 4  - 5 8 2 . 0 6
1 q  q e ,  q l

L 4  - 5 e 2 . 5 1

- 1 - . 0 6
1  . 0 6

1663 .  1 l -
1 ? 8 8 . 4 6

- 1 7 8 8 . 4 6
- 1 6 6 7 . 8 8

1 6 6 7 .  8 8
1 7 9 3 . t 9

- 1 7 9 3 . 1 9

1 7 8 5 . 4 1
- 1 7 8 5 . 4 1

4  . 6 4
- 4  . 6 4

0 ,  0 3
- 0 ,  0 3

- 1 8 . 8 5
1 8 . 8 5

- 1 8 . 8 5
1 8 . 8 5

- 1 8 . 9 1 -
1 8 . 9 1

- i . 8 . 8 0
1 8 . 8 0

- 2 6 . 9 8
2 6 . 9 8

1 0 .  7 3' 1 9  . 5 4
- ' 1 9 . 5 4

0 .  0 3
- 0 . 0 3

- ! 7 " 1  . 9 3
1 ? t  q a

- L ' 1 7 . 9 3

L l t . 9 J
- 1 7 7 . 9 8

L 7 7 . 9 8
- 1 ? ? . 8 8

1 ? ? . 8 8

1 8 6 . 0 6

S HEAR- Z

0 . 0 2
- 6 3 7  . 9 9

637 .99
- 6 3 7 . 9 9

- 6 3 ' 1  , 9 5
6 3 ? . 9 5

- 6 3 8 . 0 3
6 3 8 .  0 3

- 6 6 6 . 9 6
6 6 5 . 9 6

- 6 0 9 .  0 3
6 0 9 .  0 3

-297 .59
? a ?  q a

0 . 1 1

- d 6 .  z 5

8 8 . 2 5
- 0  . 6 2

0  . 6 2
- 8 8 . 3 9

8 8 . 3 9
- o . 4 1

o . 4 ' 1
- . l d . 5 z

8 8  . 3 2
- 0 .  5 4

0 .  5 4
- 4 3 . 0 4

4 3 . 0 4

0 . 0 9
- 0 . 0 9

- 8 5 . 2 6
8 5 . 2 6
2 . 3 ' t

- 8 5 . 3 8
8 5 . 3 8
2  . 4 9

- 2  , 4 9
- 8 5 . 1 8

8 5 .  t  8

TORSION

- 0 .  0 6
0 .  0 6

-  1 6 1 ?  .  8 1
1 6 1 7 , 8 1

- l b r  /  .  u 5
1 5 1 7 . 8 3

- t o L l . l L

t 6 r 7  , 7  r
- - Lb r  /  .  v5

L69L.21
- 1 5 4 4 . 3 8

L 5 4 4  .  3 I
- 7 5 4 . 6 2

7  5 4  . 6 2

0 . 0 0
0 ,  0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 .  0 0

0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

MOM-Y

1 . 5 3
- 0 . 0 3

3 9 8 1 7 . 5 6
- 9 0 0 .  3 5

398L't ,92
_ 9 U U . J U

- 9 0 0 .  3 2
3 9 8 2 0 . 5 4

- 9 0 0 , 4 5
41625 .59

- 9 4 L . 2 6
3 8 0 1 0 . 2 7

- 8 5 9 . 5 2
18572.77

- 4 1 9 .  9 e

- 7  . 5 4
0 . 0 0 '- -  - -  ; ^

E ! t t . 4 5

0 . 0 0
4 3 . 7 2
0 . 0 0

6L8'7 .57
0 . 0 0

3 2 . 8 5
0 .  0 0

0 .  0 0
3' t  ,7  0

0 . 0 0
3 0 1 . 2 . 5 ?

0 . 0 0

- 6 . 3 6
0 .  0 0

5 9 6 8 . 0 8
o . 0 0

- 1 6 6 .  0 3
0 .  0 0

5 9 7 6 . 5 9
0 . 0 0

- 1 7 4 , 4 6
0 . 0 0

5 9 6 2  . 6 4
0 . 0 0

MOM-Z

- 6 4 . 8 6
0 .  1 3

-26897 .57
-7 4552 . 06

2 8 8 3 4 . 0 3
80262.3!

- 2 6 9 t 1 . a J

-7 4 '166.05
2 8 9 1 0 . 3 4
8 0 4 7  4 . 3 9

-26847.94
-7 44!5. '70

2 8 7  8 A  , 6 9
v u  ! z J  . 4 0

7 4 . 8 7
2 0 7  . 9 6

0 .  0 0
- r J r 9 .  o )

0 .  0 0
- t - 3 1 9 .  ? 5

0 ,  0 0
- ) . 5 2 5 . J 1

0 .  0 0
- r - 3 1 6 . 0 8

0 . 0 0
- 1 8 8 8 . 5 1

0 . 0 0
- 7 5 0 . 8 8

0 .  0 0
5 5 6 ? . 6 0

0 .  0 0

0 .  0 0
-12454.92

0 .  0 0
-r -2455,  03

0 .  0 0
- 1 2 4 5 8 .  6 5

0 . 0 0
- 1 2 4 s r . . 3 6

0 .  0 0
- l -3023.  89

0 . 0 0

1 ?

1 4
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86 & B7 MANIFOLD SUPPORT
+++ ( B_7 BOUNDING CASE )

MEI4BER END FORCES STRUCTURE TYPE = SPACE

_- PAGE NO. 1 8

SHEAR-Z TORSION MOM-Y MOM- Z

AII, UNITS ARE -- POUN ]NCH

ME}.,IBER LOAD JT AXIAI,

r f  ) t a . 5 z
1 4  - 5 7 8 . 3 2
l - 5  0 . 0 0
t 4  0 . 0 0

SHEAR-Y

1 6 9 . 8 0
- ' 7 9  . 5 4

1 9 . 5 4

- 0 , 8 6
0 , 8 6

-1290 , r7
1290 . L'7
1209 .5't

-1209 .5'�1

2 . 2 9

- 4 3 . 0 4
4 3 . 0 4

0 .  0 0  - 1 6 0 . 5 1  - 1 1 8 8 6 . 1 6
0 . 0 0  0 . 0 0  0 , 0 0
0 . 0 0  3 0 L 2 . 5 5  - 5 s 6 7 . 6 8
0 .  0 0  0 .  0 0  0 .  0 0

_15 7
1 ?

'7

1 ?
'7

1 ?

7
.LJ't

7
-LJ

1
1 3

7

3 . 7 0

33442.O6
-33442 .05
- 3 1 3 9 1 .  ? 5

3 1 3 9 1  .  ? 5
3 3 5 5 0 , 7 5

- 3 3 5 5 0 . 7 5

o .  0 1  0  . 2 L  0 .  1 9  - 1 .  0 3
- 0 , 0 1  - o . z L  - 0 . 9 4  - 6 3 . 6 ' l

7 7 . 4 4  3 6 ' 7 . ' 7 5  3 2 9 . 8 3  - 6 9 0 7 3 . 9 0
- 1 7  . 4 4  - 3 6 ' 7  , 7 5  - 1 6 3 5 . 5 4  - 2 ' 1 4 9 4 . 0 5

r ' 1  . 4 5  3 6 7 , 8 0  3 2 9 . 8 8  6 4 8 5 2  " 1 2
- r ' l  . 4 5  - 3 6 7 . 8 0  - ! 6 3 5 . 7 7  2 5 6 8 2 . 7 4
1? .  43 367 .42 329 .  54 -69298 .42

. : t-L,.L3*. " -. :3-6-L..:t 2:.---:!.53A.1L--- - 25 8 3 . 2 3
! ' 1  . 4 6  3 6 8 . 1 ?  3 3 0 . 2 0  6 5 0 7 s . 7 9

- L ' t  . 4 6  - 3 6 8 . 1 7  - 1 6 3 7 . 3 8  2 3 1 7 ! . 3 5
2 9 . 2 5  6 1 6 .  s 8  5 5 3 . 0 0  - 6 9 L 9 L . 7 ' 1

- 2 9 . 2 5  - 6 1 6 . 5 8  - 2 7 4 2 . L 9  - 2 ' 1 5 4 0 . 8 6
5 ,  6 5  1 1 9 . 0 3  1 0 6 . 7 5  6 4 9 7 0 . 2 ' l

- s . 6 5  - 1 1 9 . 0 3  - 5 2 9 . 3 7  2 5 7 2 9 . 8 5
I

-3L499.7 4
31499 .7 4
3 3 4 9 9 . 1 3

- 3 3 4 9 9 ,  t  3
- 3 1 4 4 8 . 6 8

3 1 4 4 8 . 6 8

8 7 . 0 1

r2 r3  .14
- . L Z 1 5 . l 1

- 1 2 9 2  . 3 7
1292.3'7
L?LL.7'7

-1�2Lt.77

- 3 .  3 5
l ' t 9 .74

'71 .37
- r 2 r , 2 5  - 2 5 5 6 ,  0 3  - 2 2 9 2 . 4 6

t 2 ! . 2 5  2 5 5  6 ,  0 3  L 1 3 6 7 . 6 7

1 0  2 . 9 0  - O . ' t 2  0 , 0 1  0 . 2 L  0 . 1 9  - 0 . 4 4

1 5  - 2 . s 0  O . ' 7 2  - 0 . 0 1  - 0 . 2 !  - 0 . 9 4  - 5 3 . 4 0

1 0  3 1 2 2 3 . 9 2  - 1 2 0 4 . 4 3  2 5 9 . 9 4  5 4 ? 9 ' 8 3  4 9 ] - 4 " 7 5  - 6 4 4 9 3 ' 8 6

1 5  - 3 L 2 2 3 . 9 2  1 2 0 4 . 4 3  - ? 5 9 . 9 4  - 5 4 ? 9 . 8 3  - 2 4 3 ' t t . O O  - 2 5 6 5 6 . 7 4

1 0  - 3 3 6 0 9 . 8 5  1 2 9 5 . 3 1  2 5 9 . 9 4  5 4 ? 9 . 8 8  4 9 1 4 ' 8 1  6 9 4 3 2 . 6 6
1 5  3 3 6 0 9 . 8 s  - 1 2 9 5 . 3 1  - 2 5 g . 9 4  - 5 4 7 9 . 8 8  - 2 4 9 7 ] . . 2 L '  2 7 5 2 0 . 0 2
1 0  3 t - 3 1 3 . 5 3  - L 2 0 ' 1  . 8 9  2 5 9 . 9 2  5 4 ? 9 . 5 0  4 9 L 4 .  4 6  - 6 4 6 7 8 . 9 ' 1

15 -.9.1413!99*la9l a-82--:.259.,e?. .-*s-4f9.59**2-a359-.s.3-;2-5244--eg
ro  56ge.  oo- -  r2ge.  z :  259,96  5480.24  4915.14  69616.13
1 s  3 3 6 9 8 . 6 6  - ! 2 9 8 . ' 1 3  - 2 5 9 . 9 6  - 5 4 8 0 . 2 4  - 2 4 3 7 2 . 8 2  2 7 5 9 2 ' e 3
1o 31L66.?8 -7202.22 2 ' �11, '14 5728.66 5r3 ' l  .93 -64375.89

1 5  - 3 1 1 6 6 . ? 8  1 2 0 2 , 2 2  - 2 1 r . ' 1 4  - 5 7 2 8 . 6 6  - 2 5 4 7 ' t . 6 3  - 2 5 6 0 9 ' 4 6

1 0  - 3 3 5 5 2 , 4 5  1 2 9 3 . 1 0  2 4 8 . L 4  5 2 3 1 . 1 1  4 6 9 L . ' t 0  6 9 3 1 - 4 . 1 1
1 5  3 3 5 5 2 , 4 5  - 1 2 9 3 . 1 0  - 2 4 8 . L 4  - s 2 3 1 ' 1 1  - 2 3 2 6 4 . 8 1 -  2 ' 1 4 ' 1 2 - 9 4
1 0  - 8 ?  .  0 9  3  .  3 6  L 2 1 . 2 5  2 s s 6  '  0 5  2 2 9 2 .  4 8  1 7 9 .  9 0
1 s  8 7 . 0 9  - 3 . 3 6  - ! 2 r . 2 5  - 2 5 5 6 . 0 5  - r L 3 6 7  - " 1 7  7 t . 4 3

3  o . 0 o  1 5 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  4 5 5 6 . 2 6
3 0 0  o . o o  - 1 5 o . o o  0 . o o  0 . 0 0  0 . 0 0  0 . 0 1

3  1 1 5 4 . 9 0  1 5 0 . 0 0  o . o 2  0 . 0 0  - 0 - 6 8  4 5 5 6 - 2 5
3 0 0  - 1 1 5 4 . 9 0  - 1 5 0 . 0 0  ' 0 . 0 2  0 . 0 0  - 0 - 5 2  0 . 0 0

3  1 1 5 5 . 0 3  1 5 0 , 0 0  - 0 . 0 2  0 . 0 0  0 . 2 6  4 5 5 6 . 2 5
3 o o  - 1 1 5 5 . 0 3  - 1 5 o . O O  O . O 2  0 . 0 0  0 . 2 5  0 . 0 0

3  1 1 5 5 . 0 4  L 5 o . O O  - 8 . 4 6  0 . 0 0  2 5 ' l  . ' 7 5  4 5 5 6 ' 2 5
3 o o  - 1 1 5 5 . 0 4  - 1 5 0 . 0 0  8 . 4 6  0 . 0 0  - 0 ' 4 1  0 . 0 0

3 0 0
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86 & B7 MANIFOTD SUPPORT
*** ( B-7 BOUNDING CASE )

-- PAGE NO. 1 9

MEMBER END FORCES

ATL UNITS ARE __ FOIJN INCH

MEMBER LOAD JT AXIAT,

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

b  5  r L b 5 ,  ) J

3 0 0  - 1 1 6 3 . 5 s
' l  3  1 1 4 6 , 3 1

300 -1"L46.3r
I  3  0 . 0 3

3 0 0  - 0 . 0 3

**************  END OF LATEST

STRUCTURETYPE = SPACE

S HEAR-Y

1 5 0 . 0 0
- 1 5 0 . 0 0

1 5 0 . 0 0
- 1 5 0 . 0 0

1 5 0 . 0 0
- 1 5 0 . 0 0

0 . 0 0
0 . 0 0

8 . 4 9
- 8 . 4 9

0 . 0 3
- 0 .  0 3
- 0 . 0 1

0 .  0 1
0 . 0 2

- 0 . 0 2

TORSION

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

MOM_Y

- 2 5 8  . 0 7
0 . 1 0

- 0 . 4 3
- 0 . 5 2

0 .  0 9
0 . 0 8

- 0 . 3 0

ANAIYSI S RESUTT * * * * + * * + * * * * * *

MOM-Z

4 5 5 6 , 2 5
0 . 0 0

{ 5 5 6 . 2 5
0 , 0 0

4 5 5 6 . 2 5
0 .  0 1
0 .  0 0
0 .  o 0

il^ifr\i*"-'o*
P_a8:z8o:!6 ,

T.46. PRINT MEMBER STRESSES AIL



86 6 B? MANIFOID SUPPORT
( B-7 BOUNDING CASE )

MEMBER STRESSES

AI,L UNITS ARE POUN/SQ INCH

MEI.,IB ID SECT AXIAI BEND-Y

-- PAGE NO. 20

. 0
1 . 0 0

. 0
1 . 0 0

1 . 0 0
. 0

1 , 0 0
, 0

1 . 0 0
. 0

1 . 0 0
. 0

1 . 0 0
. 0

1 . 0 0

. 0
1 . 0 0

1 . 0 0

1 . 0 0
. 0

t - . 0 0
. 0

1 . 0 0
. 0

1 . 0 0
. 0

1 . 0 0
. 0

1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 , 0 0

. 0
1 , 0 0

. 0
r - . 0 0

0 . 0  c
0 . 0  c

8 4 4 . 5  C
8 4 4 . 5  c
8 4 4 . 5  T
844.5 ' � r
8 4 4 . 9  C
8 4 5 . 3  C
8 4 4 . 9  T
8 4 5 , 3  T

8 4 4 . 5  C
8 4 4 . 5  T
8 4 4 . 5  T

0 . 0  c
0 . 0  c

0 . 0  T
0 . 0  T
4 . 6  C

0 . 0  T
0 , 0  T
2 , 8  C
3 . 4  C
1 C a "

l  l a

4 , 6  C
0 . 1  T
0 . 1  T
a  1 r

0 . 0  T
0 . 0  T

0 , 1 -  T
0 , 1  T

0 . 9  c
0 . 1  c
4 . 6  C
4 . 6  C
0 . 1  T
0 . 1  T

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 , 0
0 , 0
0 . 0

0 . 0
0 . 9
0 . 0
0 . 0

0 . 0
0 , 0

6 3 , 6
4 . 7

o J .  o

4 . 7
6 4 . 1

6 3 . 0

6 ' t  . 8
3 . 4

5 9 . 4
6 . 0
0 . 0
0 . 0

0 . 0
0 . 0
4 . 7
o . 2
4 . ' 7
0 . 2

0 , 2
4  . ' 7
0 . 2

0 . 8
6 . 0
1 . 1

BEND_Z

0 . 0
2 7  . 7

0 . 0
2 7 . 7

0 . 0

0 . 0

0 . 0
2 7 . 1

0 . 0
2 7  . 5

0 . 0

0 . 0
0 , 0

2 0  . L
2 7  . 7
2 0  . L

1 '1  1

2 0 , L
2 7 . ' t
2 0  . L
2 ' l  . 5
2 0 . 0
2 7  . 5
2 0  . 0

0 . 0
0 . 0

2 0  . L
27 , ' � l
2 0  . L
2 7 . ' t
2 0  . !
2 7 . ' l
2 0 . L
2'? .'7
2 0  . r
27 -'�?
2 0 . 0
2 ' 7  . 5
2 0 . o
2 ' 7  . 5

0 . 0
2 7 . 7

8 4 4 . 5
8 7 2 . 2
8 4 4 . 5
8 7 2 , 2
8 4 4  , 9
8 7 3 .  0
8 4 4 . 9
8 7 3 . 0
8 4 4 . 5
8'12 . O
8 4 4 , 6
8 7 ? , . L

0 . 0
0 . 0

u 1  1

2 0 . 1

2 5  , 3
6 9 . 4
2 0 . 7
7 ? , 5
2 4 . 0

2 2  , 0
7 '1 . '7
2 4  , 8
6 5 .  s
2 0  . 9

2 , 3
2 , 3

2 0  , t

z J . z
3 2  , 2
2 0  , 8

2 4 . 3

2 8 , 4
2 4  . 9
3 2 . r

z 2 . r
3 3 .  5
2 2 . I

2 2  . I

2 2 . r

2 2  . 1 ,

2 2 . O

2 2  . 0

0 . 0

4 . 7

4 . 7
1 ?  O

4 , 7
1 ?  O

4 . 7
' l ?  o

4 . 7
1 ?  O

1 3 . 9
4 , 7

0 . 0

Lt .2
l _ 7 . 3
L r  . 2
1 ?  2

1 1  4

1 ? . 3
L T  . 2
1 ?  a

l L  . 2
1 ? . 3
rr.2
1 7 . 3
1 7 . 2
\ ' 7  . 3

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 6
1 . 3
0 , 6
1 . 3
0 . 0
0 . 0

0 . 0
0 . 0

4 L . 9
4 1 . 9
4 1 . 9
4 1 . 9
4 1 . 9
4 r  . 9
4 L . 9
4 L . 9
4 4 . 2
4 3 . 2
3 9  . 6
4 0 . 7
0 . 0
0 . 0

0 . 0
0 . 0
o . o

8 . 6
o . o

8 . 6
t ' . t '

8 . 6
8 . 6' 1  . 7

9 . 5
9 , 2

COMBINED SHEAR-Y SHEAR-Z
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86 & 87 MANIFOLD SUPPORT
*** ( B-7 BOUNDING CASE )

Mg.lBER STRESSES

AI.I, UNITS ARE POUN/SQ ]NCH

MET,IB LD SECT AXIAI BEND-Y

-- PAGE NO. 2T

2 . 3  c
2 . 3  c

0 . 0  c
0 . 0  c
0 . 1  C

0 . 0  T
0 . 0  T
0 . 7  T
0 . 4  T
0 . 7  c
0 . 4  c
0 . 1  C
0 . L  c
0 . 0
0 . 0
0 . 0  c
0 . 0  c

0 . 0  r
0 . 0  T
6 , 4  . t

6 , 4  T
6 . 4  r
6 , 4  r

1 0 .  I  T
1 0 . 8  T

4 4 . ' t  c
4 4 . ' ]  C

0 . 0  c
0 . 0  c

9 5 . 9  c
9 5 , 9  C
9 5 ,  9  C

9 5 . 9  C
9 5 .  9  c

1 0 0 .  3  C
1 0 0 .  3  c

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
n q

0 . 0
0 . 9
0 . 0
0 . 0
0 . 0

o . 2
0 . 0

1 9 3 8 6 . 4
0 . 0

1 8 2 0 1 . 8
0 . 0

L9449 .4
0 . 0

18264 .5
0 . 0

1 9 4 1 9 . 5
0 . 0

78234.8
0 . 0

5 0 . 4
0 . 0

0 . 0
0 . 0

1 8 1 0 1  .  0
0 . 0

t9487.2
0 . 0

1 8 1 5 2 .  9
0 . 0

1 9 5 3 8 . 7
0 . 0

1 8 0 6 ? . 9
0 . 0

BEND_Z

0 . 0
0 . 0

2 7  . ' t
0 . 0

2 7  , 7
0 . 0

2 7  . ' t
0 , 0

0 . 0
2 1  . 1

0 . 0
2 ' 7  . 5

0 . 0
2 ' 7  . 5

0 . 0
0 . 0
0 . 0

6 9 0 .  L
0 . 0

1 3 1  . A  -

0 . 0'7  3 ' t  .8
0 . 0" t38.2

0 . 0

0 . 0
1 3 ' t  . 9

0 . 0
? 3 3 .  0

0 . 0
0 , 0
0 , 0

5 8 0 .  7
0 . 0

5 3 3 .  0
0 . 0

5 3 3 .  0
0 , 0

5 3 2  . 6
0 . 0

5 3 3 . 5
0 . 0

528.2
0 , 0

COMBINED

2 7 . ' 1
0 . 0

0 . 1
2 7 . 7

0 . 0
2 8  . 4

0 . 4
2 8 - 4

0 - 4

0 . 1

0 . 0
0 . 0
0 . 0

6 9 0 .  3
0 . 0

2 0 1 3 0 . 6

1 8 9 4 6 . 1
6 . 4

2 0 1 9 4 , 0

1 9 0 0 8 . 3
6 . 4

20!64.?
1 0 . 8

1 8 9 6 9 . 9

9 5  . 2
A d  ' l

5 8 0 . 7
0 , 0

1 8 7 3 0 . 0
9 5 .  9

20Lr6.2
v 5 .  v

1 8 7 8 1 . 5
9 5 . 9

Z U I O E .  - L

1 8 6 9 6 . 4
1 0 0 . 3

0 . 0
u . u '

3 3 . 5
2 2 . r
3 3 .  5
2 2 . t

2 2 . L

2 2 , L
3 3 . 5
2 2 . L

2 2  . 0
? ?  ?

2 2  . 0
0 . 0
0 . 0

1 1 7 . 8
1 1 7 . 8
I 2 5  . 9
t25 .9
! 2 5  . 9
t z J . t

r25.9
L25 .9
l-2 6. 0
L 2 6 . 0
L25 .7
1 2 5 .  1

0 . 0
0 , 0

9 9 . 1
9 9 . 1
9 1 . 0
9 1 . 0
9 1 . 0
9 1 . 0
9 0 . 9
9 0 . 9
c 1  1
9 1 . 1
9 0 . 2
9 0 . 2

0 . 0
0 . 0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

0 . 6

0 , 6
0 . 0
0 . 0

0 . 0
0 . 0

3 3 0 9 . 3
3 3 0 9 . 3
3 1  0 7 .  1
3 1 0 7 . 1
3 3 2 0 . 1
3 3 2 0 . 1
3 L L 7 . 8
3 1 1 7  .  8
3 3 1 5 . 0
3 3 1 5 , 0
J I I Z .  O

3 1 1 2 . 8
8 . 6
8 . 6

o . 0
0 . 0

3 0 8 9 . 9
3 0 8 9 . 9
J 5 Z O .  O

5 J Z O .  O

3 0 9 8 . 8
3 0 9 8 . 8

5 5 5 f  . 5

3 0 8 4 . 3
3 0 8 4 . 3

SHEAR-Y SHEAR-Z

. 0
t - . 0 0

. 0
1 . 0 0

. 0
1 .  0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1  . 0 0

. 0
1 . 0 0

. 0
l - . 0 0

1 . 0 0
. 0

1 . 0 0

. 0
1 . 0 0

1 . 0 0
. 0

1 . 0 0
. 0

1 . 0 0
. 0

1 . 0 0
. 0

1 . 0 0
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86 & B7 MANIFOTD SUPPORT
( B_7 BOUNDING CASE )

MEI4BER STRESSES

A],I, UNITS ARE POUN/SQ INCH

SECT

7  . O
1 . 0 0

I  . 0
1 . 0 0

' t  I  . 0
1 . 0 0

2  . 0
1 .  0 0

3  . 0
1 . 0 0

4  . 0
1 . 0 0

5  , 0
1 .  0 0

t t  . u

1 . 0 0
7  . 0

1 . 0 0
I  . 0

1 . 0 0

SHEAR-Y

9 1 . 0
9 1 . 0

0 . 0
0 . 0

t23 .9
123.9
1 1 5 .  8
1 1 5 ,  8
l L 5 .  I
1 1 5 , 8
1 1 5 ,  ?
1 - 1 5 .  ?
I l . ) .  U

t  1 5 , I
L 1 4 , 9
1 1 4 . 9
11.5.  8
t r 3 .  o

0 . 0
0 . 0

1 0 8 . 3
I I b .  J

1 1 6 ,  5
_ t rb .  f ,
_ L r o .  o
T  I q .  O

tL6.4
1 1 6 .  4

r J _ f , .  /

1 1 5 . 7
0 , 0
0 . 0

0 . 0
0 . 0

4 L 3 6 . 1
3 8 8 3 , 9
3 8 8 3 . 9
4 1 5 0 . 1
4 1 5 0  .  r
3 8 9 7 . 3
3 8 9 7 . 3

SBEAR- Z

3320 .9

8 . 6
8 . 6

0 . 0
0 . 0

o .  L
0 . 1

'| '1 '1

1 1  1

0 . 1
0 . 1

L ' t .7
t'l .7

0 . 1
0 . 1
8 . 6
e 6

0 , 0
0 . 0

t 7 . r
! 7 .  L

0 , 5
0 . 5

L 7  . 1 ,
I't .!

u . 5
u . J

L 7 . O
1 7 . 0

8 . 6
8 . 6

0 . 0
0 . 0

1 5 .  1
1 5 .  1
1 5 . 1

1 5 . 1
1 q  1

1 5 . 1

, 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

0 . 0  T
0 . 0  T

1 9 . 0  C
1 9 . 0  C
1 0  n  a

1 0  n  l -

1 9 . 0  C

1 9 . 0  C

1 8 . 2  C
r 8 . 2  C

9 2 . 6  c
9 2 . 5  C
9 9 , 0  c

9 9 . 0  C
9 9 . 0  C
o a  1  a

9 9 . 0  C
9 9 . 0  C

AXIAI BEND-Y

9 1 . 6  C  1 9 4 5 4 . 0
9 1 . 6  C  0 . 0
4 4 . 7  C  5 0 .  s
4 4 . ' t  C  0 . 0

0 . 0  c  0 . t
0 . 0  c  0 . 0
2 . 0  r  1 0 3 .  4
2 . O  r  0 . 0
2 . 0  T  0 . ' l
2 . 0  T  0 . 0
2 . O  r  1 0 3 , 6
2 . 0  T  0 . 0
? . o  r  0 . 5
2 . 0 ' t  0 , 0
a  o  4  1 n ?  q

2 . 9  T  0 . 0
L , 2  T  0 . 6
L . 2  r  0 . 0
8 . 5  C  5 0 . 4
8 . 5  C  0 . 0

BEND-Z COMBINED

5 3 3 . 2  2 0 0 ' 1 8 . 7
0 . 0  9 1 . 6
0 . 0  9 5 . 2
0 .  0  4 4  . ' l

7  2 5  . 8  ' 7 2 5  . 9
0 . 0  0 . 0

6 7 8 . t  7 8 3 . 5
0 . 0  2 , 0

6 7 8 . 1  6 8 0 , I
0 . 0  2 . 0

6 ' 1 7 . ' t  7 8 3 . 3
0 . 0  2 . O

6 7 8 . 5  6 8 1 . 1
0 . 0  2 . o

6 7 3  .  3  7 ' 1 9 . 7
0 . 0  2 , 9

6 ' 7 8 . 2  6 8 0 . 0
0 . 0  1 . 2
0 . 0  5 8 . 9
0 , 0  8 . 5

b J 4  .  O

0 . 0
8 0 1 - .  3

1 q  r

7 0 4 . 2
1 9 . 0

8 0 1 - . 8
L 9 .  0

? 0 3 . 9
1 9 .  0

802,2
1 9 . 9

6 9 8 . 4
1 A  a

5 8 . 9
8 , 5

2440\ .9
9 9 . 0

2 2 9 ? 2  . 3
9 9 . 0

2 4 4 8 0 . 5
9 9 . 1

2 3 0 0 0 . 6
9 9 . 0

0 . 1  6 3 4 . 7
0 . 0  0 . 0

9 9 . 9  6 8 2  , 4
0 . 0  0 . 0
2 . 8  6 8 2 . 4
0 . 0  0 . 0

1 0 0  .  0  6 8 2 . 8
0 . 0  0 . 0
? . 9  6 8 2 . 0
0 . 0  0 . 0

9 9 .  8  6 8 2  , 5
0 . 0  0 . 0
z . t  o / / . o
0 . 0  0 . 0

5 0 . 4  0 . 0
0 . 0  0 . 0

0 . 1  0 . 2
0 . 0  0 . 0

8 8 . 2  2 4 2 1 . 4 . 7
0 . 0  0 . 0

8 8 . 2  2 2 7 3 5 . l
0 . 0  0 . 0

8 8 . 1  2 4 2 9 3 , 4
0 . 0  0 . 0

8 8 . 3  2 2 8 t 3 . 3
0 . 0  0 . 0
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86 E B7 MANIFOLD SUPPORT
**t ( B-? BOUNDING CASE )

MEI,IBER STRESSES

AI,T UNTTS ARE POUN/SQ INCH

-- PAGE NO.

1 0

SECT

6  . 0
1 . 0 0

7  , 0
1 . 0 0

L 0
1 . 0 0

AXIAI

9 9 .  0  c
9 8 . 4  C
9 8 . 4  C
0 . 0  c

BEND_Y

1 , 4 7  . 9
0 . 0

2 8 . 5
0 . 0

6 L ?  . 9
0 . 0

0 . 2
0 . 0

aI54 l  .  5

4 3 4  . 6
q n

4 3 4 . 7
9 . 8

4 3 5 .  0
9 . 8

t 2 6 . a

1 4 0 , 6

3 0 1 9 . 9
6 8 . 3

0 . 1
0 , 0

1 3 1 4  ,  0
0 . 0

l .314 .  L
0 . 0

1 3 1 3  .  9
0 . 0

131,4 .2
0 . 0

1 3 7 3 . 7
0 . 0

t254 .4
0 . 0

0 . 0

0 . 2
0 . 0

6 4 " 1 4  . 4
t . t o ,  r I

64' �7  4.5
L 4 6 . 4

64' �14.O

BEND-Z

24256 ,0
0 . 0

0 , 0

0 . 0

0 . 1 -
4687 .2

1 2 9 8 3 . 1
43'7 4 .9

l -21-90.  0
4702.4

r"3025.  3
4 3 9 0 . 0

! 2 2 3 r , 9
4695.2

1 3 0 0 s . 3
4 3 8 2 . 9

r22 t2  ,  r
t 2 . 2

0 . 1
0 , 0

0 . 0
24340. ' t

0 . 0
2 2 6 7  4  . 0

0 . 0
24405.0

0 . 0
2256'7 .'l

0 . 0
24299 .r

0 . 0
6 3 . 1

0 , 0

1 0 . 5
0 . 0

43'73.6
1 2 7 2 2  . 3

4 6 8 8 . 5
1 3 0 5 0 . 8

4 3 8 6 . 1
L2l5 ' t  .  L

COMBINED

24s02 .9
9 9 . 0

22903 .3
9 8 . 4

6 ? 5 . 9
0 . 0

1 0 4 . 9

9425,5
L7296 .8

9 0 4 L . 2
1 6 4 3 1 . 6

9 4 5 4  . 6
!7353.2

o n ? n  q

L6481 .7
9 7 3 5 .  0

1 7 3 3 3 . 1

1 5 4 5 3 . 9
5 U a l J .  O

_ L l 5 . J

7 8 . 0
1 1  A

? 1 , 5

24059 , 4
7 1 . 5

25'190 .'7

240L2 .4
7 0 . 9

2 5 6 ? 5  . 0
7 1 . 5

6 7 6 . O
0 . 0

'1 ' t  .5
r48B'1 .2
1 6 3 0 7 . 9
- L ) b f  9 . 5

l / b 9 J . 5

L49LL.2
1 6 3 5 4 . 6

<t f  F  !  P-Y

4 ! 4 3 , 7
4 1 , 4 3 . 7
3 8 9 1 . 0
3 8 9 1 . 0

1 0 . 8
L 0 . 8

SIIEAR-Z

2 5 . 3
z J .  3

4 . 9
4 . 9

104.7
LO4.7

. 0  9 2 . L  C
1 .  0 0  9 2 . L  c

. 0  4 3 0 3 . 8  T
1 .  0 0  4 3 0 3 . 8  T

. 0  4 2 3 1 . 8  C
1 .  0 0  4 2 3 1 . 8  c

, 0  4 3 1 8 . 1  r
1 . 0 0  4 3 1 8 . 1  r

. 0  4 2 4 5 . 9  c
1 .  0 0  4 2 4 5 . 9  C

. 0  4 3 1 1 . 3  T
1 . 0 0  4  3 1 1 .  3  T

. 0  4 2 3 8 . 6  C
l - . 0 0  4 2 3 8 . 6  c

. 0  1 1 . 5  C
1 . 0 0  1 1 . 5  C

. 0  ' 7 1  . 9  c
t . 0 0  ' 7 ' 7 . 9  c

A  ? 1  q  -

1 . 0 0  ? 1 . 5  C
. 0  7 1 , 5  C

1 .  0 0  7 1 . 5  C
. 0  7 1 , . 5  C

1 .  0 0  7 1 . 5  C
. 0  7 1 . 6  c

1 . 0 0  
' 7 L . 6  

c
. 0  7 0 . 9  c

1 . 0 0  7 0 . 9  c
. 0  7 1 . 5  C

1 . 0 0  7 1 , 5  C
. 0  0 . 0  T

1 . 0 0  0 . 0  T

. 0  ' 1 1  . 5  c
1 .  0 0  ' 7 1  . 5  c

. 0  4 0 3 9 . 3  r
1 .  0 0  4 0 3 9 . 3  r

. 0  4 4 9 6 . 3  C
1 .  0 0  4 4 9 6 . 3  C

. 0  4 0 5 1 . 1  r
1 . 0 0  4 0 5 1 . 1  T

0 . 3  0 , 0
0 . 3  0 . 0

4 4 5  . 4  1 0 .  7
4 4 5 . 4  r 0 , 7
4 1 ? . 5  L 0 .  ?
4 ' J - 7  . 5  1 0 .  ?
4 4 6 , 8  1 0 . 7
4 4 6 . 8  1 0 . 7
4 1 9 , 0  1 0 . 7
4 1 9 . 0  1 0 . 7
4 4 6 . r  ! 7 . 9
4 4 6 . L  1 ? . 9
4 1 8 . 3  3 . 5
4 1 8 . 3  3 . 5

r . 2  
' 1 4 . 4

t . 2  ' 1 4 . 4

0 . 0  0 . 0
0 . 0  0 . 0

3862.4 224.5
3 8 6 2 - 4  2 2 4 . 5
4 L 5 8 - 2  2 2 4 . 5
4 ! 5 8 . 2  2 2 4 . 5
3 8 7 3 . 5  2 2 4 . 5
3 8 7 3 . 5  2 2 4 . 5
4 ! 6 9 . 2  2 2 4 . 5
4 L 6 9 , 2  2 ? 4 . 5
3 8 s s . s  2 3 4 . ' l
3 8 5 5 . 3  2 3 4 . 1
4 r - 5 r , 1  2 ! 4 . 3
4 1 5 1 . 1  2 7 4 . 3

r - 0 . 8  1 0 4 .  ?
1 0 . 8  1 0 4 . ?

0 . 3  0 , 0
0 . 3  0 . 0

4 1 5 . 8  1 5 9 . 5
4 t - 5 . 8  1 s 9 . 5
4 4 7  . r  1 5 9 .  5
4 4 7  . !  1 5 9 .  5
a 7 7 . 0  1 " 5 9 . 5
4 ' L ' 7 . O  1 5 9 . 5
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86 & 87 MANIFO],D SUPPORT
( B-7 BOUNDTNG CASE )

MII,IBER STRESSES

AIL UNITS ARE POUN/SQ INCH

-_ PAGE NO.  24

MEI4B LD SECT

5  . 0
1 . 0 0

1 . 0 0
7  . 0

1 . 0 0
8  . 0

l - . 0 0

4 5 0 8 . 1  c
4 5 0 8 . 1  C
4032.4 T
4032.4 r
4 4 8 8 . 8  C
4 4 8 8 . 8  C

1 1 . 5  C
1 1 . 5  C

. 0  3 0 6 . 7  c
1 .  0 0  3 0 6 . 7  C

. 0  2 8 6 . 5  C
1 .  0 0  2 8 6 , 5  C

. 0  2 8 6 . 5  C
1 .  0 0  2 8 6 .  5  C

. 0  2 e 6 . 4  C
1 . 0 0  2 8 6 . 4  C

, 0  2 8 6 . 7  c
1 .  00 286. ' l  C

. 0  2 8 4 . 5  C
1 . 0 0  2 8 4 . s  C

. u  z o o . o  u
1 .  0 0  2 8 6 . 6  C

. 0  0 . 0  T
1 . 0 0  0 , 0  T

. 0  2 6 8 , 2  C
1 ,  0 0  2 6 8 , 2  C

, 0  2 8 8 . 3  C
1 .  0 0  2 8 8 . 3  C

. 0  2 8 8 . 3  c
1 . 0 0  2 8 8 . 3  C

. 0  2 8 8 . 5  C
l - . 0 0  2 8 8 . 5  C

. 0  2 8 8 . 1  C
t - . 0 0  2 8 8 . 1  c

. 0  2 8 8 , 4  C
1 .  0 0  2 8 8 . 4  C

. 0  2 8 6 . 3  C
1 .  0 0  2 8 6 , 3  C

, 0  0 . 0  c
1 . 0 0  0 . 0  c

. 0  0 . 6  c
1 . 0 0  0 . 6  c

1 . 0 0  5 2 5 0 . 2  C
. 0  4 9 3 5 . 8  T

1 .  0 0  4 9 3 5 .  I  T

BEND_Y

6 4 7  4  . 9
L 4 6 , 4

6 7 6 8 , 4
L 5 3 . 1

6 t _ 8 0 . 5
1 3 9 .  8

3 0 2 0 . 0

q P

0 . 0
4 7  5 L . 7

0 . 0
3 3 . 2

0 . 0
4 ' t  59 . '1

0 . 0
2 5 . 3

0 . 0
4 '7 55 .9

0 . 0
2 9  . O

0 . 0
23r '7  .  4

0 . 0

4 . 9
0 . 0

4 5 9 0 . 8
0 . 0

L 2 ' t , 7
0 . 0

4597 . 4
0 . 0

134.2
0 . 0

4586.6
0 . 0

L23 .5
0 . 0

23r ' l  -  4
0 . 0

0 . 0
o . 2

l J . o

2 6 5  . 9
5 3 . 6

2 6 6  . 0

BEND-Z

4 7 0 0 . 9
r . 3 0 8 5 . 3

4  3 6 s .  5
1 2 1 0 0 . 1

4 6 8 0 . 4
1 3 0 2 8 , 5

1 2 . 2
3 3 . 8

L , 2
0 . 0

67 6 . '1
0 . 0

6 7 6 . 8
0 . 0

o l 6 .  t

0 . 0
6 7 4 . 9

0 . 0
9 6 8 . 5

0 . 0
5 E ) . t

0 . 0
2855.2

0 , 0

r , 2
0 . 0

05  a ,  / .  r
0 . 0

o 5 6 t . a

0 . 0
6 3 8 9 . 1

0 . 0

0 . 0
66'7 8 ,9

0 . 0
6 0 9 5 . 5

0 , 0
2855 .2

0 . 0

0 . 2
1 0 . 4

1 1 2 3 1 . 5
4 4 7 0  , 6

1 0 5 4 5 , 2
4t'7 6 .1,

COMBINED

1 3 0 U J .  O

1 ? 7 3 9 . 8
L t r o o .  5

1 6 2 8 5 . 5
1 5 3 4 9 . 8
t7 65 '7 .7

3 0 4 3 . 6

3 l - 3 . ?
l u o .  /

571-5 .  0
2 8 6 . 5
9 9 6 .  5
z t t o . J

5'124.'t
2 8 6 . 4
, o b .  v

286. '7
6 0 0 8 . 9

7 0 0 . 6
2 6 0 . 0

5 1 1 2  . 5
0 . 0

2 ' l  4  . 3
z o d  .  z

1 - L Z  O 0  .  J

2 8 4  . 3

248 .3
L t 2 7  4  . 9

2 8 8 . 5
680'7,7
2 8 8 . 1

r t ) 0 5 . v
2 8 8  . 4

6505.2
z d o , J

5t '7  2 .5
0 , 0

0 . 8
1 1 . 1

1 6 5 4 3  .  3
9 9 9 4  . 7

1 5 5 3 4 . 6
93'7'1 .8

4 4 8 . 3
4 4 8 . 3
4 1 5 . 0
4 1 5 .  0
4 4 6 . 4
4 4 6 . 4

T , 2
r . 2

SHEAR- Z

1 5 9 .  5
r . 5 9 .  5

1 5 2 . 3
) - J Z .  5

7 4 . 4
7 4 . 4

I 5 0 . 0  0 . ?
0 . 0  0 . 2

L 2 . 6  ! 7  6 . 5
L 2 . 6  7 7  6 . 5
L 2  . 6  ! . 2
L 2 . 6  L . 2
L 2 . 6  1 7 6 .  I
1 2 . 6  1 ? 6 , 8
1 , )  (  n  o

L 2 . 5  0 . 9
1 8 , 0  l ' 1 6 . 6
1 8 . 0  I ' 7 6 . 6

t . z  l . r

5 3 . 0  8 6 . 1
5 3 . 0  8 6 . 1

0 .  0  0 . 2
0 . 0  0 . 2 ,

1 1 8 . 6  L 7 0 .  5
1 1 8 . 6  1 ? 0 . 5
1 1 8 . 6  4  " 7
1 1 8  .  6  4 . ' l
1 1 8 .  ?  1 ? 0 . 8
t - 1 8 . 7  1 ? 0 . 8
l - 1 8 . 6  5 . 0
1 1 8 . 6  5 . 0
L 2 4 . 0  1 ? 0 . 4
r 2 4 . 0  t 7 0 . 4
'J .L3 .2 4 .6
r L 3 . 2  4 . 6

5 3 . 0  8 6 . 1
J J . U  O O . J -

1 4

0 . 2
o . 2

3 ? 2  . 5
3 ? 2  . 5
3 0 2 , 4
3 0 2 . 4

0 . 0
0 . 0
4 . 4

4 . 4
4 . 4
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86 & B7 MANIFO].D SUPPORT
*** ( B-7 BOUNDING CASE )

ME}"IBER STRESSES

A],], UN]TS ARE POUN/SQ INCH

-- PAGE NO. 25

MN,IB ID SECT

4  . 0
1 . 0 0

q n

1 . 0 0
6  . 0

l - .  00
' 7  . 0

1 . 0 0
8  . 0

1 , 0 0

AXIAT.

5 2 7 5 . 3  C
5 2 7 5 . 3  C
4 9 5 2 . 8  A
4 9 5 2 , 8  T
5267 .2 C
526' t  ,2  C
4 9 4 4 . 8  T
4 9 4 4 . 8  T

1 3 . 7  T
1 3 . 7  r

. 0  0 . 5  c
1 . 0 0  0 . 5  c

. 0  4 9 0 9 . 4  C
1 .  0 0  4 9 0 9 . 4  C

. 0  5 2 8 4 . 5  T
1 . 0 0  5 2 8 4 . 6  r

. 0  4 9 2 3 . 5  C
1 .  0 0  4 9 2 3 . 5  c

n  ( t oa  <  . n

r . .  0 0  5 2 9 8  .  5  T
. 0  4 9 0 0 . 4  c

1 . 0 0  4 9 0 0 . 4  c
.  0  5 2 ? s . 5  T

t . 0 0  5 2 7 5 . 5  T
. 0  L 3 . 7  T

1 . 0 0  1 3 .  ?  T

. 0  0 . 0  T
1 . 0 0  0 . 0  T

. 0  1 5 0 . 8  c
l .  0 0  1 5 0 .  I  c

.  0  1 5 0 . 8  C
1 .  0 0  1 5 0 . 8  C

. 0  1 5 0 . 8  C
1 .  0 0  1 5 0 . 8  c

. 0  1 5 0 . 8  c
1 . 0 0  1 5 0 . 8  C

. 0  1 5 1 .  9  C
L .  0 0  1 5 1 .  9  C

, 0  r 4 9 . ' l  c
r .  0 0  1 4 9 . 7  c

1 . 0 0  0 . 0  c

1 6

BEND-Y

5 3 . 6
265."1

8 9 . 9
4 4 5  . 9
L 7 . 4
8 6 . 1

3 7 2  , 8
L 8 4 8 . 4

0 . 0
0 - 2

7 9 9 . r

7 9 9 . 2
3962 ,8

1 9 9  , r
3 9 6 2  . 5

3 9 6 3 , I
8 3 5 . 4

4 t 4 2 . ' t

3 '182 .9
3 7 2  - a

1 8 4 8 . 4

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

1 4 . 2
0 . 0

1 4  . 2
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

BEND-Z

1 1 . 2 6 8 . 0
4 4 8 5 . 1

1 0 5 8 1 , 4
4 1 9 0 . 5

rr250.'l
44 '18 .2

l-05 64 . 3
4  t o J .  I

0 . 1

1 0 4 8 6 . 8
4 1 ? 1 . 8

1 1 2 8 9 . 9
4 4 7  4  . 8

1 0 5 1 6 . 9
4 1 8 3 . 8

1 1 3 1 9  .  7
4485.6

L0467 .6
4L64.1

ltz'l o .6
4 4 6 ' t  . t

r o  t

1 1 . 6

? 5 0 . 2
0 . 0

2 5 0 . 2
0 . 0

2 5 0 . ?
0 . 0

2 5 0 . 2
0 . 0

2 5 0 . 2
0 . 0

250.2

2 5 0 . 2
0 . 0
0 . 0
0 , 0

COMBINED

1 6 5 9 6 . 9
1 0 0 2 6 . 1
1 5 5 8 7 . 9

9 4 0 9 . 5
1 5 6 0 7 . 8
1 0 1 9 1  .  2
L f , J z o .  . I

921,4 .6
4 ! 5 . ' 1

9 . 3
1 6 1 9 5 . 4
1 3 0 4 4 . 0
) - t J t 5 . o

L3't 22 .2
1 6 2 3 9 . 5
1 3 0 6 9 .  I
r't 4t't . 4
r37 48 .2
1 6 2 0 3 . 5
1 - 3 2 0 ? . 3
1 7 3 0 9 . 0
1 3 5 2 5 , 6

L V t 5 ,  I

2 5 0  . 2
0 . 0

4 D L .  O
r " 5 0 ,  I
4 0 1 . 0
1 5 0 .  I
40L.4
1 5 0 .  9
4 0 1 . 4
l - 5 0 . I
402.L
L 5 2 , O
3 9 9 .  9
:-49 .'1

0 . 0
0 . 0

SHEAR-Y

3 2 3 . 6

3 0 3 .  4
3 0 3 .  4
3 2 3 .  1
3 2 3 .  1
3 0 2 . 9
3 0 2 , 9

0 , I
0 . 8

SHEAR-Z

' t  . 3' 1  . 3

0 . 2  0 . 0
0 . 2  0 . 0

3 0 1 . 1  6 5 . 0
3 0 1 . 1  6 5 . 0
323.8 65.  0
3 2 3 . 8  6 5 . 0
3 0 2 . 0  6 5 . 0
3 0 2 . 0  6 5 . 0
3 2 4  . ' 7  6 5 .  0
3 ? 4  . ' ?  6 5 .  0
3 0 0 .  6  6 7  . 9
3 0 0 . 6  6 7 . 9
3 2 3  .  3  6 2 , 0
3 2 3  .  3  6 2 . 0

0 . 8  3 0 . 3
0 . 8  3 0 . 3

3 2 . 6  0 . 0
3 2 . 6  0 . 0
3 2 . 6  0 . 0
3 2 . 6  0 . 0
3 2 . 6  0 . 0
5 Z . O  V l V

3 2 , 6 '  1 . . 8
3 2 . 6  L . 8
3 2 . 6  1 . 8
3 2 . 6  1 . 8
3 2 . 6  0 . 0
3 2 . 6  0 . 0
3 2 . 6  0 . 0
3 2 . 6  0 . 0

0 . 0  0 . 0
0 . 0  0 . 0

7

3 0 0
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B6 & 87 MANIFOID SUPPORT
( B-7 BOUNDING CASE )

147. PARAMETER
148.  CODE AISC
149.  FY] ,D 45999.969 MEMB 9 TO
150.  ! (sTR 21000.  MEII IB 9 TO 16
151 .  WMrN 0.1-88 MEMB 9 TO 16
152,  PUNCH 2.0 MB,IB 9 TO 14
153.  CB 1.  UEMB 9 TO 16
154. CI'IY 1. MEI4B 9 TO 16
155.  MAIN O.  MEMB 9 TO 16
156. RAT]O 1. MEMB 9 TO 16
157. CHECK CODE MEI,IB 9 TO 16

-- PAGE NO.

1 6
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87 I4ANIFOI"D SUPPORT
( B_? BOUNDINC CASE )

AI.I, UNITS ARE - POUN

ME|!,IBER

-.- PAGE NO. 2'1

STAAD_III CODE CHECKING . (AISC)
* * *  *  *  * *  *  *  *  *  *  * *  *  *  * *  *  * *  *  *

INCH (UNLESS OTHERWISE NOTED )

RESULT/ CRITICAI, COND/ RAT]O,/
!X MY MZ

LOADING/
I,OCATION

9 ST TUB 40408 PASS
629.82 c

10 sT TUB 40408 PAss
2 7  4 6 2 . 9 6  T

1t  sr  TUB 40408 PASS
4 5 5 . 3 3  c

t2 sT TUB 40408 PASS
2867L.43 c

13 sT TUB 40203 PASS
5 ?  8 . 4  3  C

L4 ST TUB 40203 PASS
5 8 2 .  0 6  c

15 ST TUB 40408 PASS
3 3 4 9 9 . 1 3  c

16 ST TUB 40408 PASS
3 3 6 9 8 .  6 6  T

158. SEr,ECT WELD MEMB 9 TO 16

AISC- H1-3
9 0 9 . 3 1

- o u . 5  r
Arsc- Hl-3

8 0 8 2 . 1 3
Arsc- H1-2

- 9 0 0 . 4 5
PUNCHING sHR

6187 .5'l
PUNCHING SHR
- r 7 4 . 4 6

s s 3 . 0 0

4 9 1 5 . 1 4

0 . 8 8 8
L49L7 4 .25

o  , 6 2 9
- U U . L U f , . I )

0 .  9 3 4
- 1 5 0 0 9 0 , 5 8

0 . 6 4 3
8 0 4 7 4 . 3 9

0 .  6 8 9
- !323.37

0  . 6 9 4
- 1 2  4  5 1  . 3 6

o  . 6 2 ' t
-69LgL.7'7

0 .  6 3 1
6 9 6 1 6 . 1 3

0 . 0 0

6 1 . 0 0
5

0 . 0 0
5

6 1 . 0 0
4

0 .  0 0
5

0 . 0 0
6

0 . 0 0
5

0 . 0 0

Revtsion No. I
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86 E 87 MANIFOLD SUPPORT
*{* ( B-7 BOUNDING CASE )

-- PAGE NO, ?-8

STAAD-I II WELD DESIGN
*  *  *  * * *  *  * * i  *  *  * *  *  * *  *  * +  *

POUNA],L UNITS ARE - INCH

MEMBER 'OCATION/
],OADING

WEID TYPE/
HOR STRESS

WETD SIZE/
\TER? STRE5S

COMB STRESS/
DIR STRESS

1 0

1 0

l 1

l-1

t 2

! 2

1 3

1 3

1 4

L 4

1 5

l 5

STA

END

q T A

6

END
4

STA
5

END
5

STA
5

END
5

STA
b

END
1

STA
6

END

1
t b . u 4

1
20 .  o '7

1
4 6 . 6 8

1

1
t49 . 6't

I
2 9 9 . 3 4

1
3 1 1  .  1 9

1
2 4 8 . 9 5

1
3 9 . 2 6

1
0 . 0 s

1
3 7  . 8 6

1
3 7 , 8 6

1
5 2 . V 9

1
8 6 . e 2

1
4 6 3 . 0 1

1
5'18 .7 6

6 / 1 6
2'7 62 .  49

5 f  J J .  { : '

5 T  L O

6 t ' 7  , 6 L

5 ( ) f  . 0 v

5 /  1 6
2 7 7 9 . 4 5

J /  f  o

s s 5 8 , 9 L

4 /  L 6
5 9 9 . 9 8

J / . L o

4 7  9  . 9 8

1 1 . 9 9

3 /  t 6
0  . 0 2

8 2 . 6 9

3 /  L 6
8 2  . 6 9

J /  l a

3 0 4 . ' 1 2

5 /  r o
5 0 7 . 8 6

4 / L 6
8 3 8 . 4 6

_ L v u o o .  o l

1 , 8 8 6 5 , 4 1

5 5 3 7 . 5 1
270 . 02

1 7 4 8 9 . . 8 6
L 7  4 7 I  . 8 9

t 7  5 2 r . 3 3
- L / f , L / . ) r

2004! ,1r
1 9 8 4 ? . 4 8

5 5 6 9 .  0 3
1 5 1 . 7 8

20066.28
2 0 0 5 4 . 9 0

L19 48 .  66
1 7 9 4 0 .  s r ,

4544.02
4543.84

2 7  5  . 3 L
2 7  5 . 3 L

8 8 7 6 . 1 4
8 8 ? 5 ' . 6 7

2 ' 7  4  . 4 0
2 5 8 . 8 9

1 7 1 6 4 . 3 3
! 7  t 6 r . 5 4

't-8'144 .22
L 8 ' 1 3 ' l  . 1 4

t't 979 . 42

1-8196.7'1
L8I68.22
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86 & B7 MANIFO],D SUPPORT
+*+ ( B_7 BOUNDING CASE )

-- PAGE NO. 2 9

A!]. UNITS ARE - INCH

ME},IBER LOCATION/
LOADING

STAAD-II I WE],D DESIGN
*  *  *  *  *  *  *  *  *  * *  *  *  *  * *  +  + *  *  *

POUN

WELD TYPE/
HOR STRESS

!,IELD sIZEl
VERT STRESS

COMB STRESS/
DIR STRESS

* * + + * * * * * * * * * * + * * + EilD oF TABULATED WELD DESIGN * * + * * * * * * * * * * * * * * *

1 5 9 .  F I N I S H
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Filenane! 8-6 & B-7

AI,L AROUND RECTANGULAR OR SQUARE FILLET WEI.D

Betvreen part Jt6. 1l & I and BASEPLTS

LOAD INPUT {
F1

1660.  00

tBs.. rNcH-rBs. )
F2 F3

25645 .00  66? .00
u1

41626 .00

A E  ? ? ?

ltz
1591 .  O0

M3
26848.  00

GEOI{ETRIC DIMENSIONS
a b
4 . 0 0 0  4 . 0 0 0

SECTION PROPERTIES

waLD STRESS (PSr )
21000

SKElflD ANGLE ( 9Oo>e<L2O6l

90 .  000

A
1 6 .  0 0 0

Sr.rl.
2 ! . 3 3 3

sw3
z , L .  5 5 J

c1
2 . O O O

c3
2 . O O O

lTliilY;i'-'n*
Page 41 of 46

EFFECTIVE THROAT CORRECTION I'ACTOR

I'tf
1  . 0 0

tdAxIMIn4 Wlr,D LOAD (f) - #/INCH
f=

48L5

REQUIRED FILLET !iELD SIZE ( ]NCIIES )

o .324



I
t

t'/t 11?

I
r Ea- TTb \b t rS

. l

T,�{ r"Q t\,tuq t\VA

)L
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PROCESS SYSTEMS INTERNATIONAL, INC.
WESTBOROUGH.MA

ENGINEERING
CALCI]LATIONS

NO: V049-1-063
PAGE I OF 6

REV. DEO # DATE BY: CHECK TTTLE:
Flange Bolting
Aralysrs offlange bolting for Gate Vahes
112 CM & r22 CM

0 o t S L s/r' /rr N b h f>4 c-

BY: W.Bil1'nsky DEPT .: 7 44

PROJECT: LIGO Vacuum Equipment PROJECTNO: V59049

PURPOSE:. Evaluate the gate valves threaded fastening details. Bolts and their mating tlreaded
(tapped) flange section are potential areas of failure due to thread stripping between
differine materials.

METHOD:
Hand calculations utilizing standard formulas for Stress Areas and Lengh of
Engagement of Screw Threads as specified in MACHINERY's IIANDBOOK

ASSUMPTIONS:

INPUTS: 1 .
J

PSI Calc No. V049-1-042
GNB Drawines 103098

REFERENCES: 1. Machinery's Handbook. Oberg & Iones l9th Ed. 1973.
. 2. Standard Handbook for Mechanical Engineers. Baumeister & Marks 7th Ed.

3. Specification for 1 12 and 122 CM Gate Valves
PSI - V049-2-005 rev. 3

4. Doc. No. V049-l-066 LIGO Vacuum Equipment Structural Design Criteria

CALCULATIONS:
( See Attached )

CONCLUSIONS: The requirements for proper and adequate bolting as specified in
the Machinery's Handbook are satisfactorily met.

NOTES:
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PROCESS SYSTEMS INTERNAfi ONAL, INC.
WESTBOROUGH, I\{,{

ENGINEERING
CALCULATIONS

NO: V049-1-068
PAGE I OF 5

REV. DEO # DATE BY: CHECK TITLE:

Studv.of Reouired Bellows Deflections for
Instanation Fiiup

0 v/ D/? ( ,/< p c_- |AIDlt

BY: R D. Ciatto DEPT.: 744

PROJECT: LIGO Vacuum Equipment PROJECTNO: V59049

PURPOSE: Determine the maximum deformations required of the bellows to facilitate
installation of equipment considering component construction tolerances.

METHOD: Hand calculation methods are used to determine the geometric configuralions
that bellows must assume to connect adjacent components.

ASSUMPTIONS: See calculations attached.

INPUTS: LIGO project drawings and sketches.

REFERENCES: Specification V049-2-017, Bellows Expansion Joints for LIGO Vacuum Equipment

CALCULATIONS: (SEE ATTACHED)

CONCLUSIONS:The required bellows axial and bending deflections have been determined.
Axial deflection.....................+/- 2 in.
Bendins rotation....................+/- .5".

NOTES: The above deformations will be included in Specification V049-2-017 . Shear deformation of
bellows is not reouired.

FILED:\FIUSERSIRCIATTO\OUnv049r 068.CAL
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PROCESS SYSTEMS INTERNATIONAL, INC.
WESTBOROUGH, MA

ENGINEERING
CALCULATiONS

NO: V049-l-079
PAGE 1 OF 7

REV. DEO # DATE BY: CHECK TITLE:

Analysis ofesc Suppot Leg to Cross Beam
Connection

0 0 .  ! \ t q// 1/t ( /2-4 <-. NVI'

RY: R. D. Ciafto DEPT.: 7,14

PROJECT: LIGO Vacuum Equipment PROJECTNO: V59049

PURPOSE: Analyze welded tube steel connection at junction of support leg and cross member to
confirm structural integrity ofthe side of the support leg which is required to resist a high bending
moment at the end of the cross member.

METHOD: A local finite element model of the connection was created to analyze the support leg
stresses. The IMAGES program was used.

ASSUMPTIONS: See calculations attached.

INPUTS: Forces and moments at end of cross member from Doc. No. V049-1-024

REFERENCES: 1. LIGO project drawings V049Jt-001 and V049-4-023
2. Calculation V049-1-024, Design of Support Legs and Base Plates
3. IMAGES-3D, Version 3.0, R. L. Cloud and Associates

1. \/ 04?-) - da /. L/4 A !/a(,,t, tt Feos.t , lro ur.. Dat, t,p (a'-*t,+

CALCULATIONS : (SEE ATTAC}IED)

CONCLUSIONS: The cross member was changed from a 7x4 tube steel member to an 8x4 in tube
steel member to reduce the bending stress applied to the support leg. Stresses in the 8x8 tube steel
les member are within AISC code limits.

NOTES: Load case 1 includes the 3 forces, load case 2 includes the 3 moments and load case 3 is the
combined forces and moments. The IMAGES file is SUPPCONN.*
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PROCESS SYSTEMS INTERNATIONAL, INC.
WESTBOROUGH, MA

ENGINEERING
CAICULATIONS

NO: V049-l-080
PAGE I OF 10

REV. DEO # DATE BY: CHECK TITLE: Analysis of Bolted Flange for Initial
Out of Flatness0 e iq,/ ./t:/Fo flt! c- AC5R.

BY: R- D. Ciatto DEPT -t 744

PROJECT: LIGO Vacuum Equipment PROJECTNO: V59049

PURPOSE:. To determine if Viton O-rings in the bolted flanges will seal if flange flatness is at
maximum tolerance considering the stiffening effects ofthe attached shell.

METHOD: A 3D IMAGES finite element model of a segment of the bolted flange was created. The
flange out offlatness was analyzed using gap elements, with the gap equial to the flatness tolerance
at the flange mating surface. A nonlinear analysis ofthis model was performed. Loads included
the bolt preload, which is 10 kips, and the maximum tensile load in the shell.

ASSUMPTIONS: The maximum gap occurs at ttre bolt centerline. The amplitude of the gap is ttre same
as the flatness tolerance for the 60 in flange.

INPUTS: Drawing V049-4-019 for rhe flatness tolerance
Calculation V049- 1 -0 1 6 for the initial 3D finite element model
Calculations V049- I -018 and -042 for Viton properties and shell forces, respectively.

REFERENCES: See Inputs

CALCULATIONS : (SEE ATTACHED)

CONCLUSIONS: Even though the bolt clamping force must resist the shell stiffness, the bolt will
bring the flanges together and the seal will be maintained. When the maximum gap occurs between
bolts, the clamping force connot close the gap but the seai is maintained even with the maximum
tolerance.

NOTES: The computer file is FLANGED.*
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PROCESS SYSTEMS INTTERNATIONAL, INC,
WESTBOROUGH, MA

ENGINEERING
CALCULATIONS

NO: V049-l-084
PAGE I OF 37

REV. DEO # DATE BY: CHECK TITLE:
Expansion Joint Tie Rod

"Lug" Design
0 ffi24 4llu96 AGR p-Dc
I 0293 6t7t96 WDB RDC
z trlNib tdbB k//L-

BY: W Bilynsky DEPT.: 7,14

PROJECT: LIGO Vacuum Equipment PROJECT NO: V59049

PURPOSE:
The purpose ofthis calculation is to provide a single lug desigr for all expansion
j oint/tube sizes up to and including 72 % trL. l.D .

METIIOD:
COMPRESS 5.53R computer pressure vessel software

ASST]MPTIONS
See Calculation

INPUTS:
"Design Loads" from Doc. No. V049-l-048
"Structural Design Criteria-' Doc. No. V049- I-066
Doc. No. V049-l-032 Component Interface Loads

REFERENCES: l. Doc. No. V049-1-048
2. COMPRESS - Computer Aided Vessel Design program - version 5.53
3. Doc. No. V049-1-066, LIGO Vacuum Equipment Structural Design Criteria

CALCI]LATIONS:
(SEE ATTACI{ED)

CONCLUSIONS:
A single lug design as shown in design sketch utilizing 4 lugs per expansion
joint is adequate for 60.5 in to and72V+in I.D. and 3 lugs per expansion joint

for smaller diameters.

NOTES:
This lug design requires a reinforcing pad/washer as shown in the design sketch
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CALCULATION TIILE: ErDansion Joint Tie Rod slug" Desig
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1.0 Design Sketch
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3.0 Lug To Sh€ll Stress Summary

4.0 Compress 5.53R Output
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Spool A-1

Spool B-2

Appendix'A'
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28
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A-1 to A-30

Appendix 'B' B-l to B-3

Lug Dekil For Test Condition

Appendix 'C' C-l to C-3

Reinforcing Washer As An Option To A Welded Pad
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CALCUI-ATION TITLE: Erpansion Joint Tie Rod "LuC" Deslp

REVISION HISTORY

Rev. 0 Original Issue
APril 12, 1996

Rev. I Issue Date
ItJrLe 7, 1996

o Added ApPendices 'A', 'B', and 'C'.

Rev.2 Issue Date
Novenb€r 26' 1996

. Corrected Max Bolt Forces for lhe rod compression. (Appendix 'B')

. Added analysis ofBE-l for l/4" thick shell with repad at each lug.
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BELLOWS BE.5

ASME Sect ton VI I I  Div is ion 1.  1995 Edi t ion.  A95 Addendi

Compotrent: Cylinder
Material specification: SA 240 304L HIGH

Corrosion allowanee: Inret C =O Outer= 0 in

* PWHT is performed

Radiography: Category A joints - SpotUW-ll(b) type I
Category B joints - Spot UW- I l(b) type I

Est imated weight :  new = 1033. I  corr  = 1033.1 lb
capaci ty :  new = l l02.7 l l  corr  = 1102.711 USga

AD = 72.8 length Lc= 63 I = 0.25 in (ncw)

MAP: (New & et  0 deq F)  Aonendix I  - l  (e)

P = 5+g*171Po -  0.4*r )  -  Ps
= 16700*0.85*0.251(36.125 -  0 .4*0.25)  -  0
= 98.50798 ps i

MAWP: (Corroded & at  0 de8 Fl  Aooendix I  -  I  (g)

P = 5+g*171Po -  0.4+t)  -  Ps
= 16700*0.85*0.25/(36.125 -  0 .4*0.25)  -  0
= 9E.50798 ps i

Rsvision No. 2
Doc. No. V049-l -084
Page 9 of 37



Lug material specification
Lug allowable stress
Top plate width
Base plate width
Top plate thickness
Base plate thickness
Lug length circ. direction
Gusset height
Gusset thickness
Number of lugs
Angular position, first lug
Fillet weld size
Force bearing width
Distance to load

BE-S Luq (No Pad)

= A 24O 3O4
= I EE00 psi

w P  =  2 i n
wb = 4.?5 in
t  = 0.5 in

tb = 0.875 in
L = 6 i n
h = 7 i n

t8 = 0.5 in
= 4
= 0 degrees

tw = 0.  1875 in
F b = 2 i n
d  =  3 . 3 7 5  i n

Lu!  top p lete reoul red th lckness.  Bednar pq 153

ta = 0.75 i.(VL*d +Ly(Sa*wp'2*h)
= 0.75 *(7566 *3.375 +6) / (  18800+2'2+7)
= 0.25 in

Luq qussei  reoui red th ickness

Sc = 18000/(1 + (1/18000)+(h i (O.289*tC))^2 )
= 18000/(1 + (u18000)*(7/ (0.289*0.5D^2 )
= 15923.95 ps i

tg = VL*(3 *d - wb)/(Sc*wb^2*SIN(Alpha)^2)
= 7566*(3$3 .375 - 4 .75)t (15923 .95 *4.75 ̂  2 +SIN(68.552) ^ 2)
= 0.  1307 in

Lug base p lgte requl red th ickness

From Escoe table 4-8

fc = YLI(Fb*L) = 630.5 psi

Mx = 61*1"*6.^2
= 0.0923 *630.5 + 5^ Z = 1454.A79

MY = Cy*fc*wb^z
= - .  126*630.5+4 .75^ 2 = - t792.433

tb = Sqr(6*Mmax / Sa)
= Sqr(6*  179?.433 /  18800)
= 0.7563 in

Check lug at tachment  s t resses

Radial load
Circumferential moment
Circumferential shear
LongitudiDal moment
Longitudinal shear

Pr -  0 lbf
Mc = 0 lbf-ft
V c  =  O l b f
ML = 2128 lb f - f t
VL = 7566 lbf

Revision No. 2
&rc. No. V049-l{84
Page l0 of 3 7



Internal pressure

BE-S Lur  (No Pad)

P  =  O p s i

Stresses at  the lu !  ed{e per  WRC bul le t in  107 (  ps i )

Mean radius Rm = 36 in
Rm/t = 144

C l  =  3 ,  C 2  =  4 . 1 8 7 5  i n

Stress concentration factor Kn (tension) = I
Stress concentration ff,ctor Kb (bending) = I

Local circ. pressure stre$s = p*ft6/1 = Q p3i

Local long. pressure str€ss = P*Rm/zt = 0 psi

Maximum combined str€ss = -29777 psi
'' Allowablc combincd stress ='.+;3+S = f- 50100 psi -

The maxinum combined stress is within allowable limits.

Maximum primary membrane stress = -9537 psi
Allowable primary membrane stress = +-1.5*S = +- 25050 psi

The maximum primary membrane stress is within allowable limits.

Revision No. 2
Doo. No. V049-1484
Page ll of 37



BE-5 Luq (No Pad)

Froml Value I  beEa I
F l g . l  r e a d  |  | D1DuclCuBIBUAu

3 c *  |  1 2 . 0 9 2
4 C *  1 2 0 . 0 8 0
l c  |  0  . 0 8 2 6
2 c - 1 1 0 . 0 4 9 3
3 4 *  1 5 . 5 7 4 0' l A  

1 0 . 0 7 9 8
3 8 *  1 1 4 . 7 0 4
1 B -  1  1 0 . 0 2 8 7

0 . 1 1 6
0 . 1 0 5
0  , 0 9 4
0  . 0 9 4
0 . 0 9 3
0  . 0 9 7
0 . 1 0 4
0 . 0 9 7

presaure gtress*

- t a J  I
-24240

-9537 9537
20240 20240

9537
-20240

Tota l -  c i rc  s t ress
Primary mernbrane
ci rc  aLresga

- 2 9 1 7 1  1 0 7 0 3

-sssi -9s37

29771 -10703

9537  9537  
- :

3c *  113 .227
4 c r  |  1 9  . 3 3 2
1 c -  1  1 0 . 0 7 3  1
2 c  1 0 . 0 4 4 0
4 A *  1 1 0 . 0 7 6
2 A  t 0 . 0 3 7 8

5 . 5 2 1 9  l 0  .  1 0 4
0 . 0 3 s 5  1 0 .  1 0 8

0 . 1 0 6
0 . 1 1 5
0 . 1 0 8
0 .  1 0 8
0 . 0 9 3
0 . 1 0 9

4 B *
2 6 -  |

preSsure scress '

-4517 -4 517 4517 4517
-22539 22539 22s39 -22s39

Tota l  long s i reaa
Pr imary membrane
long st ress*

-27056 1A022 27056 -1A022

-4 517 -4517 4s17 4s17

tors ion moment  l . l t
C i rc  shear  f rom Vc
Long ehear from VL .  - -1807  - { s07  1807  1807

ToEal  Shear  s t ress - 1 8 0 7  - 1 8 0 7 1 8 0 7  1 8 0  7

Combined s t r  ess - 2 9 7 1 7  1 8 0 2 2  2 9 7 1 7  - 1 8 0 2 2 3 6 1 4 3 6 1 4 3 6 1 4  3  5 1 4
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SPOOL BB-3

ASIIB Section VIIr Division 1- 1992 Bdirion. A94 Addenda

ComDonenE.: Cyl inder
Material specif icat ion: SA 240 304L HIGH

Corrosion al lowance: Inner C = 0 Oueer= 0

* PWHT is performed

Radiography: Category A joinr.s - Spot Uw-11 (b) lype 1
Category B j oincs - Spot IIW-11 (b) tl@e 1

Estimated weight: new = 478.4 corr = 478,4 1b
capac i ty :  new =  286.231 cor r  =  286.23L US ga

ID =  50 .5  -  '  l engrEh Lc= 23  -  t  =  0 .3?5 in  (new)

Ii{AP: (New & at O deg F) IIe-27 (c} (1)

P = S * E * I / ( R + 0 . 5 * E )  - p s
=  1 6 7 0 0 * 0 . 8 5 * 0 . 3 ? 5 /  ( 3 0 . 2 5  +  0  . 5 * 0 . 3 7 5  )  -  0
=  1 7 4  . 5 7 1 9  p s i

MAIYP: (Corroded & at 100 deg F) Uc-27(c) (1)

P = S * E * I / ( R + 0 . 5 * t )  - p s
=  1 6 7 0 0 * 0 . 8 5 * 0 . 3 7 5 /  ( 3 0 . 2 s  +  0 . 5 * 0 . 3 7 5 )  -  0
=  L74 .6719  r � s i - �

Revision No. 2
Doc. No. V049-1484
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8X6 LTre - WITII I{O PAD

Lug naEerial specification
Lug allor.table stress
Top plate width
Base plate width
Top plate thickness
Base plate thickness
Lug lengEh circ. direct.ion
Gusse! height
Gussec thickness
Number of lugs
Angular position, first. lug
F i lLe t  we ld  s ize
Force bearing width
Distance to load

Radial  load Pr =
circumferentiaf moment Mc =
Circumferential shear Vc =

3  . 1 2  . 1 9 9 5

vcp
wb

t
rb

h
t.g

Fb
d

= A 240 304
= 18800 ps i
= 2 i n
=  4 . 7 5  i n
=  0 . 5  i n
=  0 . 7 5  i n
= 5 i n
=  3 . 2 5  i n
=  0 . 5  i n
= 4
= 0 degrees
=  0 . 1 8 7 5  i n
= 2 i n
=  3 . 3 7 5  i n

Lug tq) Dlate ?eguired -thickness. Bednar ?o 153 ,

ta  =  0 .75*  (V IJ*d* IJ1  7  193*wp^2*h)
=  0  . 7 5 *  ( 5 4 0 0 * 3  , 3 7 5 * 6 )  /  { I 8 8 O O * 2 ^ 2 * 3  . 2 5 )
=  0 . 3 9 7 7  i n

Lug gnrsset required thickness

s c  =  1 8 0 0 0 / ( 1  +  ( 1 , / 1 8 0 0 0 ) * ( h / 1 9 . 2 9 9 * s g ) ) ^ 2  )
=  1 8 0 0 0 , / ( 1  +  ( 1 / 1 8 0 0 O ) *  ( 3 . 2 5 / ( 0 . 2 8 9 * 0 . s ) ) ^ 2  )
=  17507.97  ps i -

!g = r,r1.,* (3rd - wb) /  (Sc"wb^2*SIN (Alpha)  ̂ 2)

Frqn E6coe table 4 -8 
___:

f c  =  v l l ( F b * L )  =  5 3 3 . 3 3 3 3  p s i

Mx = gx*;g*6s^2
=  0 . 0 9 2 3 * 5 3 3  . 3 3 3 3 * 5 ^ 2  =  L 2 3 0  . 6 6 7

My = qy* 6s *vr5^ 2
=  _  . 1 2 6 * 5 3 3  . 3 3 3 3 * 4  . 7 5 ^ 2  = _ 1 5 ] . � 6  . 2

t b = S q r ( 5 * M m a x / S a )
=  S q r  ( 5 *  l - 5 1 5 . 2  , /  1 8 8 0 0 )
-  n  A O t (  i 1 1

(treck lua attaclmrent streases

G 4 0 0 *  ( 3 * 3 . 3 7 5  -  4 , 7 5 , t  /  G 7 5 O 7 . 9 7 * 4 . 7 5 ^ 2 * S r N ( 4 9 . 7 6 4 )  
^ 2 )

0  . 1 4 9 4  i n

0
0
0

.LDTr
rb f -  fE
1bf

Revision No. 2
Dr)c. No, V049-l-084
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8X6 LIre - I|ITII NO PAD

Longitudinal moment.
Longitudinal shear
Internal- pressure

ML =  1800 lb f - f r
vL  =  6400 lb f

P =  0 p s i

stresses at the lug edge Der ttRc bmlletin 107 ( psi)

Mean radiua Rm = 30.4375 in
Rn/ r  =  81 .15555

C l  =  3 ,  C 2  =  2 . 2 s  i n

Stress concentrat ion factor Kn (tension) = 1
Stress concentration factor Kb (bending) = 1

Local circ. pressrure stress = P"Rm/t = 0 psi

Local long. pressure atress =',, ?*.xm/2t. = 0 psi

Maximum combined stress =-24521 psi
Al lowable combined stress = +-3*S = +- 50L00 psi

The maximum combined sEress is within allowabLe l-ini.t.s

Maximum primary membrane stress =-5052 psi
Al lowable primary membrane stress = +-1.5*S = +- 25050 psi

The maximum primary membrane stress is wiEhin allowable linits

Revision No. 2
Doc. No. VO49-l {84
Psge 16 of373  - L 2 . t 9 9 6



8X5 I,IIG - WITII NO PAI)

From
Fig .

value
read

beta

3 C *  |  1 1 . 5 2 0  |  0 . 0 8 5
4 C *  1 L 3  . 2 4 4  1 0  .  O 9 2
1 C  1 0 . 1 0 4 0  |  0 . 0 9 3
2 C - 1 1 0 . 0 6 9 5  |  0 . 0 9 3
3 A *  1 2 . 8 5 3 8  |  0 . 0 9
1 A  1 0 . 0 8 7 9  1  0 . 0 9 9
3 8 *  I 8 . 5 0 0 1  1 0 . 0 8 1
1 8 - 1 1 0 . 0 4 2 1  1  0 . 0 8 3
pressure sEress*

-5062 6062 6062
rs27s 15275 -75275

-6062
-15275

Total circ stress
Prirnary ,rnembrane
circ stress*

-  2 7 3 3 7 921,3 21-337 -92L3

-6062 -6062 6062 6062

3 C *  1 1 0 . 9 4 7 0 . o 9 2
0 . 0 8 s
0 . 0 8 7
0 . 0 8 7
0  . 0 9
0  . 0 9 s
0 . 0 8 1
0 . 0 8 s

- r b b J  - J " b b J

-22958 22958
l - b b 5  L b b j

22958 -22958
pressure sEress*

4 c *  |  1 3  . 4 8 4
1 C - 1 t 0 . 1 _ r _ 0 4
2 C  |  0  . 0 7 4 0
4 A *  |  4  . 4 6 0 0
2 A  1 0 . 0 4 7 5
4 8 *  t 2 . 5 6 4 3
2 8 - 1 1  0  .  0 6 4 2

Total long stress
Primary membrane
lonq stress*

-24621- 2L295

- 1 6 6 3  - 1 5 5 3

2462r -21295

L b b j  J . b b J

torsion moment Mt
Circ shear from vc
Long shear from Vt - 1 8 9 6  - 1 8 9 5  1 8 9 6 1 g

Total Shear stress -1 ,896  -a896  1895 7 g

Combined slress -24627. 2L295 2462L -21-295 3792 3792 3792 3 9
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A,SHE Section VIII Division 1. 1992 Bdition. A94 Addenda

Componen!: Cylinder
Material specif icat ion: SA 240 3O4t HIGH

Corrosion allowance: Inler C = 0 Outer= 0

Radiography: Category
Category

Estimated weight :
capacity:

I D  =  5 9 . 5 lengEh Lc= 23

sPool, A-13

* PlilHT is perf ormed

A jo in rs  -  Spor  tw-u(b)  rype
B jointE - Spot Uw-11 (b) type

n e w  =  2 3 8 . 4  c o r r  =  2 3 8 . 4

L
1

US gan e w  =  2 8 5 . 2 3 1 corr = 286.231

t  =  0 . 1 8 7 5  i n  ( n e w )

IE-27 (c) (1)IJIAP: (New & at O des F)

P = S * E * I / ( R + 0 . 6 * t )  - p s
=  1 6 7 0 0 * 0  . 8 s * 0 . 1 8 7 5 /  ( 3 0 , 2 5  +  0 . 5 * 0 . 1 8 ? 5 )  -  0
=  8 7 . 5 5 9 5 3  p s i

UAHP: (Corroded & at 100 deg F) Itre-27 (c) (1)

P = S * E * t / ( R + 0 . 5 * t )  - P s
=  1 6 7 0 0 * 0 . 8 5 * 0 . 1 8 7 5 / ( 3 0 . 2 5  +  0 . 6 * 0 . 1 8 7 5 )  -  0
=  8 7 . 5 5 9 5 3  o s i

Rwision No. 2
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8X6 LIre - WITI{ NO PAI)

tug rnaterial specification
Lug allowabl-e streas
Top plate width
Base plate width
Top plate thickness
Base plate thickness
Lug length circ. direction
Gusset height
Gusset t.hickness
Nudber of 1ug6
Angular position, first lug
Fil- let weld size
Porce bearing width
Distance to load

Inrg top plate required thickness - Bednar I€ 153

ta  =  0 .75*  (v l r *d*L1 7193*wp^2*h)
=  0 . 7 5 *  ( 6 4 0 0 * 3 . 3 7 5 * 6 )  /  ( : - 8 8 0 0 * 2 ^ 2 * 7 1
=  U . Z 5  I n

Lug gnrsset reouired thickness

s c  =  1 8 0 0 0 , /  ( 1  +  ( 1 / 1 8 0 0 0 )  *  ( h /  1 p . 2 6 9 * g g )  )  
^ 2  

)
=  1 8 0 0 0 / ( 1  +  ( 1 / 1 8 0 0 O ) * ( 7 /  ( 0 . 2 8 9 * 0 . s ) ) ^ 2  )
=  L5923 .95  ps i

t g  =  VL*  (3 *d  -  wb )  /  (Sc*wb^2*S IN(A1pha)  ̂ 2 )

=  6 4 0 0 *  ( 3 * 3 . 3 ? 5  -  4 . 7 5 )  /  ( t 5 9 2 3 . 9 5 * 4 , ? 5 ^ 2 * S r N ( 5 8 . 5 5 2 )  ^ 2 )

=  0 . 1 1 0 5  i n

Luq base plate required thickness

wp
wb

?

rb
L
h

Eg

tsvl
Fb

=  A  2 4 0  3 0 4
=  1 8 8 0 0  p s i
= 2 i n
=  4 . 7 5  i n
=  0 . 5  i n
=  0 .  ? 5  i n
= 6 i n
= 7 i n
=  0 . 5  i n
= 4
= 0 degrees
=  0 . 1 8 7 5  i n
= 2 l r t
=  3 . 3 7 5  i n

From Escoe table 4-8

fc = vr./  1p5*1,1 = 533 .  J J J J  p S r .

l i lx  = Cx*fc*Gs^z
=  0 . 0 9 2 3 * 5 3 3 . 3 3 3 3 * 5 ^ 2  =  1 - 2 3 0 . 6 6 7

My = gy*1g**5^2
-  -  . 1 2 6 * 5 3 3  . 3 3 3 3 * 4  . 7 5 ^ 2  = - 1 5 1 , 6  . 2

t b = S q r ( 6 * M m a x / S a )
=  sq r  (5 *1s16 .2  /  L8800)
=  0 . 6 9 5 6  i n

ctreck luq attachment stresses

Radia] load
Circumferential moment
Circumferent ial  shear

3 . 1 2 . 1 9 9 6

P r =  0 1 b f
Mc = 0 tbf - fr
t t ^  -  n  I l ^ f

Revision No. 2
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8X6 LT'G - TIITTI NO PAD

Stresses at the ]-ug edge ger INRC bulletin 1O7 ( psi)

Mean radius Rm = 30.343?5 in
R m / t  =  1 6 1 . 8 3 3 3

c 1  =  3 ,  C 2  =  4 . 1 2 s  i n

Slress concentrat ion factor
Stress concenl.rat ion factor

L,ongitudinal moment
Longitudinal shear
Inlernal pressure

Mr  =  1800 lb f - f r
vL = 5400 lbf

P =  o P s i

Kn
Kb

Loca} circ. pressure stress = P*Rm/t = 0

Local long...pressure -ser€ss -= p*nm/2t =

Maximum combined stress =-37235 psi
Al lowable combined stress = +-3*S = +- 50100 psi

The maximum combined stress is within allowable linits.

Maximum primary membrane stress =-12905 psi
AlLowable prirnary merdbrane stress = +-1.5*S = +- 25050 psi

The maximum primary meribrane st.ress is within allowable limit.s

( tens ion )
(bending )

0 psi

Revision No. 2
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8X6 I,IE - ISITII NO PAD

From
Fig.

value
read

3 C *  1 1 0 . 3 5 4
4 c *  1 2 0 . 5 8 9
l C  t  0  . 0 7 0 7
2 C - 1 t  0  . 0 3 5 5
3 A *  1 5 . 3 0 2 8
1 A  l 0  . 0 7 2 9
3 8 *  1 1 4 . 7 0 1
1 8 - 1 t  0 . 0 2 2 5
Dressure stresg*

0 . 1 3 6
o . r 2 4
0 . 1 1 1
0 . 1 1 1
0 . 1 1
0 . 1 1 4
o . t 2 2
0 . 1 1 3

-L2905
-24330

-L2905 12905
24330  24330

r2905
- 2 4 3 3 0

Total circ atress
.Primar'lf .{nefiibrane
circ stress*

,: :":u _. ' :n' :  
37235 -L142: 

-
- 1 2 9 0 5  - 1 2 9 0 5  1 2 9 0 5  1 2 9 0 5

3C*
4C*
l -L -  I

2C
4A*

4B*
z E  -  I

L !  . 7  4 9
] - � 9 .629
0 . 0 6 1 3
0 . 0 3 9 1
1 2 . 6 5 3
0 . 0 3 2 8
3  - 9 2 5 9

o . 0 2 7 3

i  1 t t

U . I J b

v . l z o
U . I Z O

0 . 1 1
o . r27
v  .  ! 2 4

U . L Z 5

5520
-26506

-5520 -6520 6520
-26506 26506 26506

pressure stsress*

ToEal- l-ong stress
Primary membrane
lonq stress*

- 3 3 0 2 5  1 9 9 8 6  3 3 0 2 5  - 1 9 9 8 5

-5520  -6s20  5s20  6520

torsion momenE Mt
Circ shear from vc
Long shear from vL -2069 '-2069 2069 2 g

Total Shear stress -2069 -2069 2069 2 g

Combined stress -37235  19986  37235  -19985 4 1 3 I 4 1 3 8  4 1 3 8 48
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spool, A-2

ASIitE Sect.ion VIII Division 1. 1992 Bdition. A94 Addenda

Component: Cylinder
Maleria1 specif icat. ion: SA 240 304t HIGH

Corrosion allowance: Inner C = 0 Outer= 0

* PlrlHT is performed

Radiography: Category a joints - SpoE liw-11(b) type
Category B joinEs - Spot LIw-11(b) type

1
1

Estimat.ed weight ;
capacity:

new = 224 .5
r l ew  =  2 !4 .744

corr = 224 -5
Cor r  =  214.744

lb
US ga

,ID = 48.25 - 1ength JJc= 2? -13 E  =  0 .L875  i n  (new)

II{AP: (New & at 0 deg F) Ire-27 (c} (1}

p = S * E * L / ( R + 0 . 6 * t )  - p s
=  1 6 7 0 0 r 0  . 8 s * 0  . 1 8 7 5 /  ( 2 4 . L 2 5  +  0  . 6 * 0  . 1 8 7 5 )  -
=  109  .  8118  Ds i

MAYTP: ( Corroded & at 100 deg F) uG-27 (c) (11

p = S * E * L / ( R + 0 . G * t )  - p s
=  1  5  7  0  0  *  0  .  I  5  *  0  .  1  I  7  5  /  ( 2 4 . r 2 5  +  0 . 6 * 0  . L 8 1 5 )  -
=  1 0 9 . 8 1 1 8  p s i
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8X6 LI}G - TIITII NO PAD

Lug material specif icat ion = A 240 304
Lug alLowabl-e sE.ress = 18800 psi
Top plate ldidth wp = 2 in
Base plate width wb = 4.75 in
Top pLate Ehickness t = 0.5 in
Base plate thickness tb = 0.625 in
Lug length circ. direct ion L = 5 in
G u s s e t  h e i g h t  h = 7 i n
Gus6e!  th ickness  tg  =  0 .s  in
Number of lugs = 4
Angular position, firsts lug = 0 degrees
F i l le t  we ld  s ize  tw =  0 .1875 in
Force bearing width Fb = 2 in
D is tance to  load d  =  3 .375 in

Lug top p1ate reauired thicknesE. Bedpar pgr 153

t .a  =  0 .75*  (V I r *d*L1 7  193*wp^2*h)
=  0 . 7 5 i  ( s 0 s 3 ' r 3  . 3 7 5 * 6 )  /  ( L 8 8 O 0 * 2 ^ 2 * 7 )
=  0 . 2 5  i n

Lug gnraset reouired thiclmess

s c  =  1 8 0 0 0 /  ( 1  +  ( 1 / 1 8 0 0 0 )  *  ( h /  ( 0  . 2 8 9 * E g )  )  
^ 2  

)
=  1 8 0 0 0 / ( 1  +  ( 1 / 1 8 0 0 o ) * ( 7 /  ( 0 . 2 8 9 * 0 . s ) ) ^ 2  )
=  15923.95  ps i

-  n  n a " ?  . i h

Luq base plate required thickness

From Escoe table 4-8

r g  =  v L * ( 3 * d  -  w b ) / ( s c * w b ^ 2 * s I N ( A l p h a ) ^ 2 )
=  5 0 5 3 *  ( 3 * 3 . 3 7 5  -  4 . 7 5 \  /  ( 1 5 9 2 3 . 9 5 * 4 . 7 5 ^ 2 * S r N ( 6 8 . 5 5 2 )  ^ 2 )

1 9  =  V L /  ( F b * I r )  =  4 2 1 . 0 8 3 3  p s i

Mx = Cx* fc*GS ^2

=  0  . 0 9 2 3 * 4 2 1  . 0 8 3 3 * 5 ^ 2  =  9 7 1 , 6 4 9 8

My = Cy* fc *wb^ 2
=  -  . 1 2 6 * 4 2 L . 0 8 3 3 * 4  . 7 5 ^ 2  = - 1 t 9 1  . 0 8 7

t b = S q r ( 5 * M m a x / S a )
=  S q r ( 5 * 1 1 9 7 . 0 8 7  /  1 8 8 0 0 )
=  0 . 5 1 8 1  i n

Ctreck lug atstachments stresses

Radial load
Clrcumferential moment
Circumferen! ial  shear

3 . L 2 . L 9 9 6

P r =  0 l b f
Mc = 0 lbf- f t .
v c =  0 I b f
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8x6 LI,G - WrTlI l{O PAI)

Longitudinal moment
Longitudinal- shear
InEerna1 pressure

ML = t42t l,bf-fE
VL = 5053 lbf

P =  0 p s i

tilean radius Rm = 24 .21875 in
Rm/r  =  L29.L667

C 1  =  3 ,  C 2  =  4 . 0 6 2 s  i n

stress concentraLion factor Kn (tension) = 1
Stxess concentration factor I(b (bending) = 1

Local circ. pressure stress = P*Rm/t. = 0 psi

Local Long.-ltr€ssure Etress = ?*Rm/2t = 0 psi

Maximum combined stress =-260?1 psi
.A,l lowabl e combined stress = +-3*S = +- 50100 psi

The maximrm combined stress is within allowable limits.

Maximum primary membrane sLress =-9583 psi
Al lowabfe primary medbrane stress = +-1.5*S = +- 25050 psi

The maximum primary membrane sLress is within allowable liltrits

Revision No. 2
Doc. No. V049-1484
Page 26 of37



8X6 I,Irc - WITII I$O PAD

From
Fig .

VaIue
read

bet.a

3 C *  1 7 . 1 5 5 6  1 0 . 1 6 8
4 C *  |  1 5 . 3 7 3  1 0 . 1 5 4
1 C  1 0 . 0 5 4 8  1 0 . 1 3 8
2 C - 1 1 0 . 0 3 0 8  1 0 . 1 3 8
3 A *  1 4 . 9 4 1 5  1 0 . 1 3 7
1 A  l o . 0 6 7 2  1 0 . 1 4 3
3 8 *  1 1 0 . 8 8 9  l 0 , 1 5 2
1 8 -  1 l  0 . 0 1 9 5  1 0 . 1 4 2
Dressure st.resg*

-9583  -9583
-16488  16488

9s83  9s83
16488  -16488

- z b v I L 6905 2607L -6905ToCaI circ stress
Primary membrane
circ stress* - 9 5 8 3  - 9 s 8 3 9583 9s83

3C*
4C*

2C
4A*

4B*
28-L

7  .9455
1 4 . 6 3 0
0 . 0 s 2 0
0  . 0 3 5 7
1 0  . 5 0 5
0 . 0 2 8 9
4  . 6 0 2 3

0 . 1 5 8
0 . 1 5 7
0 . 1 5 7
0 . 1 3 7

0 . L 5 2
0 . 1 5 8

-4853  -4863
-16744 16744

4863 4863
16744 -L6744

Dressure stress*

ToEal long slress
Primary membrane
long stress*

-27607 118 81

-4863  -4863

2 1 6 0 7  - 1 1 8 8 1

4863 4853

torsion moment Mt
Cilc sheax from vc
Long shear from VL - 1 6 5 8  - X 6 5 8  1 5 s 8 18

Total Shear stress - 1 6 5 8  - 1 6 5 8  1 5 5 8 18

Combined sEress -2507 ] . �  11881  25071  -11881 3 3 1 6 3 3 1 6  3 3 1 5 3 6

Revision No. 2
Doc. No. V049-l484
Page 21 of 3'1



TABLE OF EOITIBITTS

sPoor_, A- 1 1
z8X6 LUG - WITII NO PAD

To!a1 Pages In fhis Reports . . 4

Revision No. 2
Doc, No. V049-1484
Page 28 of 373 . L 2 . L 9 9 5



SP'OOL A-1

ASI{E Section VIII Division r. 1992 Bdirion, a94 addend:

Component: Cylinder
Material specif icat ion: d\ 240 3o4L HIcIt

Corrosion allowance: Inner C = 0

* PWHT

Radiography: Category A joints -
CaLegory B joints -

Outer= 0

i6 performed

Spot t  l {-11 (b) type
Spot t t l {-11(b) type

1
L

ID = 44.525 .Iength Lc= 30

Estimated weight :
capacity :

new = 229 .7
n e w  =  2 0 3 . 1 2 1

cort = 229 .7
cor r  =  203 - \21

0 .1875 in (new)

ue-27{c )  (1 )

1b
US ga

t =

llAP: (New & at. 0 deq F)

P = g * B * 9 7 ( R + 0 . 6 r t )  - P s
=  1 5 7 0 0 * 0 . 8 5 * 0  . 1 8 7 s l  { 2 2  . 3 L 2 5  +  0  . 5 * 0  . 1 8 7 5 )  -
=  1 1 8 . 6 8 7 3  p s i

I{AWP: ( Corroded & at 1OO deg F) UCI-27(C} (t}

P = S * E * L / ( R + 0 . 0 * t )  - p s
=  l - 5 7 0 0 * 0 . 8 5 * 0 .  t 8 7 5 /  Q 2 . 3 1 2 5  +  0 . 6 * 0 . 1 8 7 5 )  -
=  1 1 8 , 5 8 7 3  p s i
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Lua tol, glate reguired thichess. Bednar pg 153

ta  =  0 .75*  (VL*d*L )  7193*1yp^2*h )
=  0 . 7 5 *  ( 4 5 7 3 * 3 . 3 7 5 * 5 )  /  ( 1 _ g e O O * 2 ^ 2 * 7 )
=  0 . 2 5  i n

Luq gn.rsset. required thickness

S c  =  1 8 0 0 0 , /  ( 1  +  ( 1 / 1 8 0 0 0 )  *  ( h /  ( 0 . 2 8 9 * t g )  )  
^ 2  

)
=  1 8 0 0 0 / ( 1  +  ( 1 / 1 s s 9 0 ) * ( 7 / ( 0 . 2 8 9 * 0 . s ) ) ^ 2  )
= 1-5923.95 psi

tg = VL* (3*d -  wb) /  (  Sc*vrb^2 *S IN (Alpha) ^2)

=  4 6 7 3 *  ( 3 * 3 , 3 ? 5  -  4 . 7 5 )  /  ( t 5 9 2 3  - 9 5 * 4 . 7 5 ^ 2 * S r N ( 6 8 . 5 5 2 )  
^ 2 )

=  0  . 0 8 0 7  i n

Luq base plate required thickness

Lug material specification
Lug allowabl,e stress
Top plate width
Base pLaLe width
Top plaEe thickness
Base plate thickness
Lug length circ. direclion
GuaseE height
Gusaet thickness
Number of lugs
Angiular position, first lug
Fi] leE weld size
Force bearing width
Distance to load

From Escoe table 4-8

f c  =  v L /  ( F b * L )  =  3 8 9 . 4 1 5 ?

8X5 LTX} - I|IIT NO PAD

= A 240 304
=  1 8 8 0 0  p s i

w P = 2 i n
w b  =  4 . 7 5  i n

t  =  0 . 5  i n
tb  =  0 .625 in

L = 5 i n
h = 7 i n

t g  =  0 . 5  i n
= 4
= 0 degirees

t w  =  0 . 1 8 7 5  i n
F b = 2 i n
d  =  3 . 3 7 5  i n

p s i

P r =  0 l b f
Mc =  0  lb f  - f t
V c =  0 1 b f

Mx = Cx*fc*Gs 
^2

=  0 . 0 9 2 3 * 3 8 9 , 4 J . 5 7 * 5 ^ 2  =  8 9 8 . 5 7 8 9

My = Cy*fcrwb^2
=  -  . 1 2 6 * 3 8 9  . 4 L 6 7 * 4 . 7 5 ^ 2  = - 1 1 0 7 . 0 6 3

t b = S q r ( 5 * M m a x / s a )
=  S q r ( 6 * 1 1 0 7 . 0 6 3  /  1 8 8 0 0  )
=  0 . 5 9 4 4  i n

Cteck lug attaclrment Etsresses

Radial  load
Circumf erenLial- moment.
Circumferential ahear

3  _ t 2 . 1 9 9 6
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8X5 LIft; - WITS NO PAD

Longitudinal moment
Longitudinal shear
Internal pressure

M L =
V L =

P =

1314  lb f - f t
4673 ],bf
0  ps i

Maxim,rm primary meftbrane stress =-86?2 psi
Al lowable primary membrane stress = +-1.5*S = +- 25050 psi

The maximum primary membrane stress is within allor*able limits.

Mean radius Rm = 22.40625 in
Rn/ t  =  119.5

C 1  =  3 .  C 2  =  4 . 0 5 2 5  i n

Stress concentraEion factor Kn (tension) = 1
sEress concenEraLion facEor Kb (bending) = 1

L,ocal circ. pressure stress = P*Rm/t = 0 psi

Local long- pressure stress =:?*Rrr/zt = 0 psi

Maximum combined stress =-225].4 psi^
Allowable combined stress = +-3*S = +- 50100 psi

The maximum combined stress iB within atlowable limits

Revisio'n No. 2
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8X6 LIIG - ITITI TiIO PAD

From
Fig.

value
read

3C*
4C*
1C
2 C - 1
3A*

3B*
18-  1

-8672
-r3942

6 . 2 9 6 8  1 0 . 1 8 2
L3 .925  10 . ] -51
0 . 0 5 0 3  1 0 . 1 4 9
o . o 2 7 L  1 0 . 1 4 9
4 . 6 2 9 2  1 0 . 1 4 8
0 . 0 6 s 1  1 0 . 1 5 5
9 . 8 5 4 8  1 0 . 1 6 4
0 . 0 1 7 9  1 0 . 1 5 4

-8672 8672
1-3942 L3942

8612
-t3942

Dressure stregs*

Total circ stress
Primary-rnenibrane '
c i rc  s t ress*

-226L4 5270 22614 -5270

-85?2  -8672  8572  8672

3C*
4C*
1C-  1
2 C
4A*

48*
Z E .  L

7 .LL98

0  . 0 4 9 1
0 . 0 3 5 2
1 0 . 0 3 1
o . 0 2 7 7

0 . 0 2 0 9

0  . 1 6 7
0  . 1 8 2
0 . 1 6 9
u . . r o y
0 . 1 4 8
o . r 7 4
0 . 1 5 4
o . L 7 2

4428
-L4636

-4428 -4428 4428
- !4636  t4535  14636

Dressure sEress*

Toeal long stress
Primary membtane
lonq stressr

- 1 9 0 6 4  r . 0 2 0 8  1 9 0 6 4  - 1 0 2 0 8

-4428 -4428 4428 4428

torsion moment Mt
Circ shear from Vc
Long shear from vL - 1 5 3 4 - 1 5 3 4  1 5 3 4 1l

Total Shear stress - 1 5 3 4  - 1 5 3 4  1 5 3 4 15

combined stress -226L4 10208 226a4 -to208 J U b t ' 3 0 6 8  3 0 6 8 3 S

Norat Lasr Couur-,lu ls 
"DJ 

\rjr++ Va,tes, lE.^t ,ot- 7a 
'0.^
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TABI.B OF COITTETiMS

sPool', B-2
28X5 tUG - WITH NO PAD

Total Pages In This Report
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sPool, B-2

ASUB Section VIII Divisio(r 1. 1992 Bdition. A94 Addenda

* P$MT is performed

Radiography: Category A joinrs - Spor ttw-11 (b) type 1
Category B joints - Spot tw-11 (b) t lzpe 1

Component
Matserial

CorroE ion

Estimated weight :
capacity:

specif icat ion:

allowance: Inner

cylinder
SA 240 3O4L HIGH

C = 0  O u t e r =  0

n e w  =  5 4 6 . 3
new = 246.7O2

c o r r  =  5 4 5 . 3
cof f  =  246.7O2 US ga

ID  =  30-5 : .  . . : J .engtb= l ,c= :?8-=_- ,  t  :  0 .25 in (new)

I{r\P: {Nen & at O deg F) Ire-27 (c} (1}

p  =  S * E * t / ( R  +  o . G * t . )  -  p s
=  1 6 7 0 0 * 0 . 8 5 * 0 . 2 5 /  ( 1 5 . 2 5  +  0 . 5 * 0 . 2 5 )  -
=  2 3 0 . 4 3 8 3  p s i

IqAtfP: (Corroded & at 100 deg F) IrG-27 (c) (1)

P = S * E * E / ( R + 0 . 5 * t )  - P s
=  1 5 7 0 0 * 0 . 8 5 * 0 . 2 5 l ( X 5 . 2 5  +  0 . 6 * 0 . 2 5 )  -
=  2 3 0 . 4 3 8 3  p s i

Revision No. 2
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8X5 LI]G - WITE NO PAI)

r,ug material specification = A 24o 3o4
Lug alIowable sEress = 18800 psi
Top pl-ate width wp = 2 in
Base plate width wb = 4.75 in
Top platse tshickness E. = 0.5 in
Base pfate t.hickness tb = 0.525 in
Lug length circ. direction L = 6 in
e u s s e t .  h e i g h t  h = 7 i n
Gusset Efr ickness tg = 0.S in
Number of lugs = 4
Angiular position, first lug = 0 degrees
F i1 le t  we ld  s ize  tw =  0 .1875 in
Force bearing width Fb = 2 in
D is tance Eo 10ad d  =  3 .375 in

Luq top plate re{Drired thickness. .{'edrar pg 153

ta  =  0 .75*  (vL*d*L)  /  (Sa*wp^2*h)
=  0 . 7 5 *  ( 3 2 0 0 * 3 . 3 7 5 * 6 )  /  ( 1 8 8 0 0 * 2 ^ 2 * 7 ' )
=  0 . 2 5  i n

Luq gusset reouired thickness

s c  =  1 8 0 0 0 /  ( 1  +  ( 1 , / 1 8 0 0 0 ) *  ( h /  ( 0 . 2 8 9 * r g )  ) ^ 2  )
=  1 8 0 0 0 , / ( 1  +  ( 1 / 1 8 0 0 0 ) * ( 7 /  ( 0 . 2 8 9 * 0 . 5 ) ) ^ 2  )
=  1 5 9 2 3 . 9 5  p s i

r g  =  v L * ( 3 * d  -  w b ) / ( s c * r { b ^ 2 * s r N ( A l p h a )  ^ 2 )

Lug base plat,e required thickness

From Escoe.table 4;8 i .

1s = vL/ (Fb*L) = 266.6667 psj-

Mx  =  Cx* f c *GS^2
=  O . 0 9 2 3 * 2 5 6  - 5 6 6 7 * s ^ 2  =  6 1 5 . 3 3 3 3

MY = gY* 1s*t5^2
=  -  . L 2 6 * 2 5 6 . 5 6 5 7 * 4 . 7 5 ^ 2  = - 7 5 8  . t

t.b = Sqr (6*Mmax / Sa)
=  S q r ( 6 * 7 5 8 . 1  , /  1 8 8 0 0 )
=  0 . 4 9 1 9  i n

Check lug attachment stresses

=  3 2 0 0 *  ( 3 * 3 . 3 7 s  -  4 . 7 5 \  /  f t 5 9 2 3  . 9 5 * 4 , 7 5 ^ 2 * S r N ( 6 8 . 5 5 2 ' � t ' 2 )
=  0 . 0 5 5 3  i n

Radial load Pr =
Circumferential momenc Mc =
Circumfereneial shear Vc =

3 -L2.L996

0
rbf
l - D f - r c
rbf
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8X5 LI'G - TIIIE ITO PAI)

Stresses at the Lug edge per tfRC bulletin 107 ( gsi)

Mean radius Rm = 15.375 in
Rm/ t  =  51 .5

C 1  =  3 ,  C 2  =  4 . 0 5 2 s  i n

Stress concentrat ion factor Kn ( lension) = 1
Stress concencration factor Kb (bending) = t

Local circ. pressure stress = P*Rm/t = 0 psi

L,ocal tong. '?ressure €tress -= P*Rm/2t = ATsi

Maximum combined stresa =-8055 psi
Al lowabl-e combined sEress = +-3*S = +- 50100 psi

The maximum combined stress is wiEhin allowalrle limits.

Maxirnrm primary membrane stress =-3214 psi
A11owab1e primary membrane stress = +-1.5*S = +- 25050 psi

The maxirmrm primary membrane stress is wiEhin allowalrle limits.

L,ongitudinal moment
Longitudinal shear
Internal pressure

ML =  900 lb f - f r
VL =  3200 lb f

p =  0 p s i
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8X6 LrrC9 - wrlIl llo PAp

From
Fig .

Value
read

betsa

3 C *  1 2 . 9 9 8 2  1 0 . 2 5 s
4 C *  l 6  . 9 6 7 8  | | O . 2 4 3
l C  |  0 . 0 5 4 8  l o . 2 1 g
2 C - 1 1 0 . 0 2 3 1 ,  1 0 . 2 1 8
3 A *  1 2 . 3 0 5 3  1 0 . 2 1 6
1 A  1 0 . 0 6 3 3  I 0 . 2 3 5
3 8 *  I 4  . 8 2 8 6  1 0 . 2 3 9
1 8 - 1 1 0 . 0 1 6 4  1 0 . 2 3 1
pressure slress*

-32L4 -3214
-4792  4792

3214 32L4
4792 -4792

Total circ st.resa -8006 L578 8006 -L578
Primary membrane
circ st.ress* -32!4 -32L4 3214 3214

0 . 2 4 3
o . 2 6 5
o . 2 4 7
0 . 2 4 7
0 . 2 1 6
o , 2 6 3
0  . 2 3 9
o . 2 5 7

- 1 8 3 1  - 1 8 3 1
-6224  6224

1 8 3 1  1 8 3 1
o z z +  - 6 z z +

3 C *  |  3  . 3 9 ? 5
4C* |  6 .5477
1 C - 1 1 0 . 0 4 0 3
2 C  1 0 . 0 3 2 1
4 A *  I 5 . 4 4 0 8
2 A  1 0 . 0 2 s 4
49* | ,2.2933
2 8 - 1 1 0 . 0 2 3 7
pressure stress*

Total long stress
Primary membrane
long stress*

-8055  4393

- 1 8 3 1  - 1 8 3 1

8 0 5 s  - 4 3 9 3

1831 1831

torsion moment Mt
Circ 6hear from vc
Long shear f rom vL -788 -788 7 8 8

TotaL Shear stress - 7 8 8 -  1 6 6 7 8 8

Combined sE.ress - U U 5 5 4 3  9 3 805s -4393 L57 6 1576 r57 6 -L t!

Norc: Llsr Courvr., t s '0i 
VrrH Values l$errlc*- To "Dr-'
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APPE}.IDD(. A

Revised Stress Summary

Revision 0 of Doc No. V049-1{84 provided the design for the LIGO Expansion Joint Tie Rod
"l,ugs". The original design used 6400. lbs per rod for tho "Lugs" on spool piec€s BE-3 &

""BE-3A. 
The design loads for all orther vacuum urbes with erpaosion joiots usod ao axial spring

rate of?500. #/in.

All vacuum tubes are to undergo vacuum testing to check against leakage. Although the desigrt
loads are valid for operating conditions, the vacuum test will produoo forces equivalent to those
generated in Doc. No. V049-l-032 Component Interface Zoaals. Revision I uses these interhce
loads to evaluat€ stress€s in vacuum tubes having tie rod lugs for expansion joints.

Revision I includes appendices to the original calculation. The force per lug from the component
interhce loads is factored against the loads used in Rev. 0. This ratio is applied to the tabulated
stresses in Rev, 0 additionally, tho looal circumferontial and longifirdinal stresses at the lug are
calculated and added to the membrane stresses. The resulting primary and primary plus secondary
membrane stresses are compared against allowable stress limits at 400o F ("Bakeout" conditions).

Previous revisions inexplicably omitted spool BE-I, Revision 2 of Doc No. V049-l-084 evaluates
BE-I. BE-l h'( a shell thislflEss of l/4 in. to alleviate tho overstress condition due to the lugs
interactjon with the thir shell, rcpads are reguired at rhe lugs.

The results indicate that all vacuum tubes are witJfn allowable Primary Membrane Stress limits at
400 F. All vacuum tubes require a minimum shell thiclness of 0.250 inches. The exception is
Beam Tube Manifolds: BE-3, BE-3A and BE-5 require a minimum shell thiclness of 0.375 in. and
Beam Tube Manifold BE-l requires repads at the lugs (sm pg A-16).

Note: To economize on material costs, vacuum tube BE-5 may be 0.250 in thick with the bellows
section (60 inch length) at 0.375 in.
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BELLOWS BE.I  W/NO REPADS

ASME Scct ion VI I I  Dlv ls lon 1.  1995 Edi t ion.  A95 Addenda

Component:
Material specificalion r

External design pressure: Pe= 14.7

Corrosion allowance: Imer C = 0

Cylinder
SA 240 3O4L HIGH

psi @ 400

Outer= 0

deg F

in

* PWHT is performed

Radiography: Cat€gory A joints - SpotUW-11(b) type I
Category B joints - Spot UW- l 1(b) type I

Estimated weight:
capacity:. .

new = 983.9 corr  = 983.9 lb
ncw =-1050.201 con = 1050.201 {lS ga

OD = 72.25 length Lc = 60 t = O.25 in (new)

MAP: (New & at  400 de q F)  Aopendix 1- l  (a)

P = S*E+t / (Ro -0.4* t )  -Ps
= 14700+0.85*0.251(36.125 -  0 .4*0.25)  -  0
= 86.7 1062 ps i

MAWP: (Corroded & at  400 deq F)  Aooendix I  -  1  (e)

P = $+g*,719o -  0 .4* t )  -  Ps
= 14700*0.85*0.251(36.125 -  0 .4*0.25)  -  0
=  8 6 . 7 1 0 6 2  p s i

External  Pressure:  (Corroded & at  400 deg Fl  UG-4!

I - lDo = 75.95833t72.25 =r .0513 Dot t  = 72.2510'U4E9 = 295.0304

Pa= 4*B/(3 *Do/t)
= 4+ 3287 | (3*7? .2510 .244E9)
-  14.855 ps i

Desiqn th ickness for  external  pressure Pa -  14.E55 Dsi :

= t + Corosion
= 0.24489 + O
= 0.24489 in

Maxi rnum Al lowgble External  Pressure:  (Corroded @ 400 deq F)

L/Do = 75.9583317?.25 = l .O5l3 Dolr  = 72 ?51O,25 = 289

From table G:
From rable IlA-3 :

From table G:
From table HA-3:

Pa = 4*B/(3 +Do/r)

A = 0.000249
B = 3287

A = 0.00025 8
B = 3407
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BELLOWS BE- I  W'NO REPADS

= 4*3407 | (3+72.2510.25)
=  1 5 . 7 1 8 6  p s i
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Lug material specificetion
Lug allowable stress
Top plate width
Base plate width
Top plate thickness
Base plate thickness
Lug length circ. direction
Gusset height
Gusset thickness
Number of lugs
Angular position, first lug
Fillet weld size
Force bearing width
Distance to load

BE- l  Lu!  (Wtthout  Prd)

= A 240 304
= I E800 psi

w P  =  2 i n
wb = 4,75 in
t = 0 . 5 i n

t b  =  1 . 1 2 5  i n
L = 6 i n
h  =  7 i n

tg = 0.5 in
= 4
= 0 degrees

tw = 0.  1875 in
F b = 2 i n
d = 3 .375 in

Lue top plate requlr€d thlckness. Sednrr or 153

ta = 0.75 *(VL*d*L)/(Sa*wp^2*h)
= 0.75 *(  16025 +3 _ 375 *6) / (  18800+2 ^2*7)

= O.4623 in

Luc cusset  req u i  red th ickness

Sc = 18000/(1 + ( l /18000)*(h/ (0.289*tg)) '2)
= r8000/(1 + (1/18000)*(7/ (0.289*0,s))^2 )
= 15923.95 ps i

tg = Vl*(l+d - wb)/(Sc +wb^2+SlN(Alpha) ^ 2)
= 16025+(3*3.375 -  4 .75) t  (159?3 .95 *4.75  ̂2+SIN(68.552)^2)

= 0.2767 tn

Luq base n late recui red th lckness

From Escoe table 4-8

fc  = VL/(Fb*L)  = 1335.417psi

Mx = g1*1"*6t^2
=  0 . 0 9 2 3 * t 3 3 5 . 4 1 . 7 * 5 ^ 2  =  3 0 8 1  . 4 7 4

MY = CY +19*$/6 ̂ 2
= _.126* t335.417+4.75^? = _3796.423

tb = Sqr(6*Mmax/ Sa)
= Sqr(6 +3796.423 /  18800)
= L 1007 in

Check lu !  a t tachment  s t resses

Radial load
Circumferential moment
Circumferential sbear
Longitudinal moment
Longitudinal shear

P r  =  0 l b f
Mc = 0 lbf-f(
V c  =  0 l b f
ML = 4507 lbf-ft
VL = 16025 lbf
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Int€rnal pressur€

BE-1 Luc (Wi thoua Prd)

P  =  o p s i

Stresses at  the lua edqc per  WRC bul le t in  107 (  ps i )

Mean radius Rm = 36 in
Rm/t = 144

C I  = 3,  C2 = 4.3125 in

Stress concenhation factor Kn (tension) = I
Stress concentration factor Kb (bending) = 1

Local circ. pressure stress = p*ft6/1 = Q psi

Local long, pressure stress = P*Rm/2t = 0 psi

Maximum combined stresB = { 103O psi
Allowable combined stress = +-3*S = +- 44100 psi

WARNING !  The maxlmum comblned st ress is  €xcessive.

Maximum prinary membrane stress = - 19543 psi
Allowable primary membrane stress = +-1.5*S = +- 22050 psi

The maximum primary membrane stress is within allowable linits.
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BE- I  Lus (Wi thout  Pad)

Froml Value I  beEa I
F i g . l  r e a d  |  | DIDuc1tt.fBUAIAu

3 C *  1 1 1 . 7 5 0
4 c r  1 1 9 , 9 2 8' r c  

|  0 . 0  8 1 7
2 c - 1 1 0 . 0 4 8 4
3 A *  |  5 . 5 9 1 4
1 A  |  0  . 0 7 9 5
3 8 *  |  1 4 . 5 5 7
1 B - 1 1 0 . 0 2 8 2

- 1 9 5 4 3  -  1 9  5 4 3
-41487 41487

1 9 5 4 3  1 9 5 4 3
4 1 4 8 7  - 4 1 4 8 7

0 . 1 1 9
0 . 1 0 8
0  . 0 9 5

0  . 0 9 4
0 . 0 9 8
0 . 1 0 6
0 . 0 9 8

pregsure  e t ressr

- 5 1 0 3 0  2 1 9 4 4  5 1 0 3 0  - 2 1 9 4 4Total circ stresa
?rimary .i|e Srane
ci rc  sEress*

I
-  1 9 5 4 3  -  1 9  5 4 3 1 9 5 4 3  1 9 5 4 3

-9432
-45885

-9432 9432 9432
4 5 8 8 5  4 5 8 8 5  - 4 5 8 8 5

3ct
4C*
lc-  I
2c
4Ar
2A
4B*
28-'�l

1 2 . 9 9 6
1 9 . 1 1 3
0 . 0 7 2 0
0 . 0 4 3 5
1 0 . 1 5 7
0 . 0 3 7 5
5 . 5 9 1 s
0 . 0 3 4 9

0 . 1 0 8
0 . 1 1 9
0 . 1 1
0 . 1 1
0  . 0 9 4
0 . 1 1
0 . 1 0 6
0 . 1 1

orea6ure st ress '

Tota l  long st ress
Pr imary membr a ne
long sE ress*

- 5 5 3 1 7  3 5 4 5 3  5 5 3 1 7  - 3 5 4 5 3

-9432 -9432 9432 9432

Eorgion moment
Circ shear f rorn
Long ahear  f rom

M T
Vc

-3715  -3  715 J /  t o i716

Tota l  Shear  s t ress -37 '16 -3716 3 7 1 5  3 7 1 5

combined st ress |  - 5 1 0 3 0  3 5 4 5 3  5 1 0 3 0  - 3 5 4 5 3 7 432 7432 743? 7432
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BELLOWS BE.I  W/REPADS

ASME Scct lon VI I I  Div is ion I  .  1995 Edl t ion.  A95 Addendr

External design pressure: Pe= 14 ,7

Corrosion allowance: Inner C = 0

Component:
Material specificrtion:

From table G:
From table HA-3 :

From table G:
From table HA-3:

Pa = 4+B/(3 *Do/t)

Cylinder
SA 240 3O4L HIGH

psi @ 400

Outer= 0

deg F

in

* PWHT is perfonned

Radiography: Category A joints - SporUW-11(b) type I
Category B joints - Spot IIW- l l(b) type I

Estimated weight: new = 983,9 corr = 983.9 lb
rapacity: -=.:aew E 1050.201 corr = 1050.201 US ga

OD = 72.25 length Lc= 60 r = 0.25 in (new)

MAP: (New & at  400 des F)  Anpendix 1-  I  (a)

P = g*g*171po -  0 .4* t )  -  Ps
= 14700*0.85*0.25/(36.125 -  0 .4+0.25)  -  0
= 86.71062 ps i

MAWP: (Corroded & at  400 deg Fl  Aooendix I  -  I  (a l

P = S*E*t / (Ro -  0 .4* t )  -  Ps
= 14700+0.85+0.251(36.125 -  0 .4*0.25)  -  0
= 86.71062 ps i

Externs l  Pr€ssure:  (Corroded & at  400 deq F)  UG-2E

UDo = 75.95833172.25 =1:c.513 Dolt = 72.251O.A4E9 = 295.03O4

Pa= 4*B/(3*Do/t)
= 4*3?E7 / (3'N7? .251O .24489)
= 14.855 ps i

Design th ickness for  external  oressure Pa -  14.855 os i :

= t + Corrosion
= O.24489 + O
= 0.24489 in

Maximum Al lowable External  Pressurer  (Corroded @ 400 deg F)

L lDo = 75.95833172.25 = l .O5l3 Dol t  = 72.2510.25 = 289

A = 0.000249
B = 3287

A = 0.000258
B = 3407
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BELLOWS BE.I  WIR,EPADS

= 4*34O7 | (3*72.?5lO.25\
=  15 .7186  ps i
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BE-l  Luq (Wi th Pedl

Agt\.)r4-

Lug top p l r to  rcoui rpd th ickners.  Bedn$ na 153

ta = 0.75 *(VL*d *L)/(Sa*wp'2*[)
= 0.75 *(  16025 +3.375 +6y(  18800*2 '2+7)
= 0.4623 in

Luq qusset  requi red th ic  kness

Sc = 18000/(1 + (  1 /  18000)*(h/ (0.289 * tg)) '2  )
= 18000/( l  +  (1/18000)*(7/ (0.289*0,5))^2 )
= 15923.95 ps i

rg = vL+(3+d - wb)/(sc *wb'2+slN(Alpha)'2)
= 16025 *(3 *3 .375 - 4.75)t (15923 ,95 *4.75 ̂ 2+SIN(68,552r^2)

= O.2767 in

Lue base p late reoui red th ickness

From Escoe lable 4-8

fc  = VL/(Fb*L)  = 1335.417psi

Mx = ga*1"*6t^2
= 0.0923 *  1335.41"1*5^ 2 = 3O81.474

My = cy *fc*wb^z
= -. t26* 1335 .4 t7 +4..15^2 =-3796.423

t b = S q r ( 6 + M m a x / S a )
= Sqr(6*3796,423 /  I  E800)
= I . 1007 in

Check lug st tach ment  s t resses

Lug mat€rial specification
Lug allcwable stress
Top plate width
Base plate width
Top platc thickness
Base plate thickness
Lug length circ. direclion
Gusset height
Gusset $ickness
Number of lugs
Angular po$ition, first lug
Fillet weld size
Force bearing width
Distance to load

Radial load
Ci!cumfereDtial moment
Circumferential shear
Longitudinal moment
Longitudinal shear

= A 240 304
= 18800 psi

w P  =  2 i n
wb = 4.75 in
t = 0 . 5 i n

tb = 1.125 in  +F
L  =  6 i n
h  =  7 i n

tB = 0.5 in
= 4
= 0 degrees

tw = 0. 1875 in
Fb = 2 in
d = 3.375 in

Pr  = 0 lbf
Mc = 0 lbf-ft
V c  =  O l b f
ML = 4507 lbf-ft
vL = 16025 lbf

+rvs .lz" b.rt vjrtxee,
Tqrr<- Ttw4 .-

fE ra l"tnrr
1yg" > i.rLS"

Co\^ s"Y\t€\Vt
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Internal pressur€

BE-1 Luq (Wl ih Pad)

P  =  O p s i

Stresses at  the luq edge oer  WRC bul le t ln  107 (  os i )

Mean radius Rm = 36 in
Rm/t  = 57.6

C l  =  3 ,  C 2  =  4 . 3  1 2 5  i n

Slress conceDtration factor Kn (ten$ion) = I
Stress concenhation factor Kb (bending) = t

Local circ. pressure stress = P+Rm/t = 0 psi

Local long. pressure stress = P+Rm/2t = 0 Psi

Maximum combined slress = - 12922 psi -
Allowable combined stress = +-3*S = +-44100psi

'fhe maximum combined stress is within allowable limits.

Maximum primary membrane stress = -3546 psi
Allowable primary membrane stress = +-1.5*S = +- ?2050 psi

Tbe maximum primary membrane stress is within allowable linits '
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BE-1 Lug (Wl th Pad)

From I
F i s  '  I

Value I  beta I
read |  | clB 1BUA1Au

3c*
4c*
1c
2c-1
3Ar
1 A
3 B *

7 . 3 5 5 7
9 . 5 r 0 8
0 . 1 1 3 e
0 . 0 7 9 4
1 . 9 2 9 2
0 . 0 9 2 5
5 . 5 0 9 0
0 . 0 4 1 0

0 . 1 1 9
0 . 1 0 8
0 . 0 9 5
o  n q q

0  , 0 9 4
0 . 1 0 2
0 . 1 0 6
0 . 1 0 2r o -  |  |

preaaure Streas*

-3545 -3546 3545 3s46
-9272 9272 9212 -9272

Tota]  c i rc  s t resa
Primary mendoran€
ci rc  gEress*

- 1 2 S 1 8  5 7 2 5  1 2 8  1 8  - 5 7 2 6

- 3 5 4 6  - 3 5 4 6  3 5 4 5  3 5 4 5

3c*
4C*
1 a - 1

2c

2A
4 B *
ztl- |

7 . 8 4 ' � I 0
9 . 2 5 9 5
0 . 1 0 3 8
0 . 0 5 8 4
2 . 4 3 4 4
0 . 0 4 5 8
1  , 9 9 3 2
0 . 0 5 7 5

0 . 1 0 8
0 . 1 1 9
0 . 1 1
0 . 1 1
0 . 0 9 4
0 .  l 1 5
0 . 1 0 6
u .  t t )

Dresgure st ress*

-  1 3 4 1
- 1 i 5 8 r

- 1 3 4 1

1  1 5 8 1
1 3 4 1  1 3 4 1

1 1 5 8 1  -  1  1 5 8 1

Tota l  long st ress
Pr imary nembrane
long sLreas *

-12922 10240 12922 -10240

-  1 3 4 1  - 1 3 4 1  1 3 4 1  1 3 4 1

tors ion moment
c i rc  shear  f rom
Lonb shear  f rom

M T

- 1 4 8 6  : 1 4 8 6 1 4 8 6  1 4 8 6

ToEal  shear  s t resa -1486 -  l4  86 14A6 1486

Combi-ned stress -12922 10240 12922 -10240 2972 2912 2972 2972

Revision No. 2
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BE-1 Lup (Wl th Padl

Stresses at  the oad edse oer  WRC bul le t ln  107 {  os i )

Mean radius Rm = 36 in
Rm/t - 144

C l  =  5 ,  C 2  -  6 . 3 1 2 5  i n

Stress concentration factor Kn (tension) = I
Shess concentration factor Kb (bending) = I

Local circ. pressure str€ss = P*Rm/t = 0 psi

Local long. pressure stress = P*Rm/zt = 0 psi

Maximum combined stress =-25126 psi
Allowable conabined stress = +-3*S = +- zt4l00 psi

The maximum combined stress is within allowable limits.

Maximum primary membrane stress = -9820 psi
Allowable primary membrane stress = +-1.5*S = +- 22050Psi

The maxinun primary membrane stress is within allowable limits.
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BE-1 Luq (Wtth Padl

From I
F i s .  I

Value I  beta
read I DIDUc1CuBL8 uA1

4ct

2c- 1
3A*
1 A
3 B *
'l B-'l

5 . 8 3 7 0
1 6 . 0 4 2
0 . 0 5 0 0
0 . 0 2 3 8
5 . 2 8 5 5
o . 0 6 2 6
1 0 . 9 9 7
0 . 0 1 5 2

0 . 1 7 7
0 . 1 5 5
0 . 1 5 1
0 . 1 5 1
0 . 1 5
0 . 1 5 7
0  . 1 5 2
0 . 1 5 3
s6rDreaaure aEre

- 9 8 2 0  - 9 8 2 0  9 8 2 0  9 8 2 0
- ' r 5 3 0 6  1 5 3 0 5  ' � r 5 3 0 5  - 1 5 3 0 5

ToEal ci-rc atress
Prlmary embrane-
c i rc  s t ress*

- l
-25125 5485 25125 -54 85

-9820 -9820 9820 9 8 2 0

-4972
- 1 6 6 9 4

-4912
r 5 6 9 4

4972 497 2
16694 -16694

3c*
4C*
lc-  1
2c

2A
4 B *

7 , 5 5 4 5
t 5 . J l J

0 , 0 4 7 0
0 . 0 3 5 3
12.228
0 . 0 2 5 7
4 . 7 2 0 0
0 . 0 1 9 4

0 . 1 5 5
o . 1 7 7
0  .  ' t 6 7

0 . 1 6 7
0 . 1 5
0  . 1 1 2
0  . 1 6 2
0 , 1 5 8

presaure st ress '

Tota l  long s l ress
Pr imary membrane
Iong s Lress *

-2 ' t 565  11722

-4972 -4972

z t 6 b b  - t t t z z

4972 4972

tcrs ion moment
c i rc  6hear  f rom
Long shear  f rom

M T
VC

-2539 -2539 2539 2539

Tota l  Shear  s t res  s - z 5 J t  - z a S t 2 5 3 9  2 5 3 9

combined st ress -25126 t t l z l  2 5 t t 6  - t l t z z 5 0 7 8 5 0 7 8 5 0 7 8  5 0 7 8
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1L.LE" 4 llre

BE- 5
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d*o* t 5Tt*?2
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o
o
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CoMPRESS 5.53 UNTITLED.VSL

Pressure Summary

June 7, 1996

Pressure summary for pressure chamber I

|  ( l n )  |

I  o .ooo I

t _ l

P l r l x A r P

d*Isr I d..19r I
(p6i)  l (d.9 F) |  (pst)

taAP I Pe I U6--99

l . r tc lDa l1  na t lo

(p€ l )  |  (ps t )  I

I ucs--66

I xDirT ar.trttror or

| (dca F) 3t!G.3 xcdoctlon

rcllos6 St)@l BE-5 I o . o  I  a o o . o  |  1 2 s . e  I  1 4 6 . r  |  3 3 , 5  |  1 , 1 3 6  | I xot .I)pl1c6Dlc

Vessel MAWP hot & corroded is 128.9 psi 6 466 degrees F.

Vessel MAP new & cold is 146.44 psi @ 0 degrees F.

Vessel allowable external pressure is 33.54 psi @ 400 degrees F.

: 1.5*(MAWP + Operating Liquid Head)*l .136 -- 219.7 psi

Vessel hydrotest pressure is 219.7 psi.

Note: vessel MAP rating not valid u ess hvdrotest Dressure bascd on MAP.
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coMPRESS 5.53 UNTITLED.VSL

Weight Summary

ra.lgrlt (rb6) co.t-lbut.d by v€sel El.tettE

t!.y6 Pack6d hEuI L.tnthq Plplhg lldd€t

hll,e7,1996

oPc-  Ls t  xor r l c

L,Iquld Ltquld t t1g

B.11ocE 4pool b

verset opelat.lDg deight, corrodc<l: 1,563 ltrs

v€3eel .npty tl€lgttt. corrolLd: 1.563 lbs

ve3ael €lpty E6lghe, ner: 1.563 llrB

vessel tcet wetgiht, nco: ro.aag tlts

Vessel lift weight, new:
Center of gravity to seam:

1,563 lbs
31.5 in

B"J"i$Y#''"*
Page tfi ofA30
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CoMPRESS 5.53 UNTITLED.VSL

Thickness Summary

June 7, 1996

Lcrgrtr! t.oD tI D

( 1 n )  E

aov.ntnq

lotd llt.tu. gtrrBg

Ealtos 3tFol b.-5 2 2 . 2 5 o.3"50  0-25 . )3  ( ' . ss

Nom t - vessel wall thickness
Req t - required vessel wall thickness due to governing loading
E - longiodiml seam joint efficiency

Load:
internal - circ shess due to internal pressure governs
external - external pressure governs
wind - combined lons stress due to STATUS * wind soverns
seismic - combined lon! sness due to STATUS + seismic govems
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CoMPR.ESS 5.53 UNTITLED.VSL

Bellows Snool BE-5

June 7, t996

ASME Section VIII Division I, 1995 Edition. A95 Addenda

Comrronent: Cylinder
Material specification: SA 240 304L HIGH

External design pressure: Pe: 14.7 psi @ 400 deg F

Corrosion allowance: InnerC:O Outer= 0 in
'F PWHT is performed

Radiography: Category A joints - Spot UW-l 10) type I
Category B joints - Spot UW-ll(b) type I

Estimaled weiqht: new : 1563.2 con : 1563.2 lb
capadity: new : 1118.134 corr : 1118.134 US ga

lD = 72.25 length l*: 63 t -- 0.375 in (new)

MAP: (New & at 0 deg F) UG-27(c)(l)

P :S *E* I / (R+0 .6 * t ) -Ps
= 16700t.85+0.3751(36.125 + 0.6*0.375) - 0
= 146.4409 psi

MAWP: (Corroded & at4{n deg n UG-27(cXl)

P : S*E*t/f(R + 0.6*t) - Ps
: 14700*0.85+0.1757Q6.125 + 0.6,F0.375) - 0
: 128.903 psi

External Pressure: (Corroded & at 4(X) deg F) UG-28

L/Do : 79.04167173:1.0828 Dolt:'1310.25037 : 291.5685
From table G: A :0.000�247
From table HA-3; B :3260.4

Pa= 4*B/(3*Do/0
-- 4*32ffi . 4 | (3*7 3 | 0.25037)
: 14.9097 psi

Design thictness for external pressure Pa : 14.9(Xl7 Dsi:

: t + Corrosion
= 0.25037 + 0
: 0.25037 in

Maximum Allowable External Pressure: (Corroded @ 4(X) deg F)

LlDo : 79.M167173 :1.0828 Dolt :'1310.375 : r94.6ffi7
From table G: A : 0.000457
From table HA-3: B : 4896.7

Revision No. 2

5.3.1ee6 #;x,L'13;"-'



CoMPRESS 5.53

Pa= 4*B/(3*Doit)
: 4* 4896.7 I (3*7 3 | 0.37 5)
= 33.539 psi

UNTITLED.VSL

Bellows Spool BE-5

June 7, t996
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Luq material snecifi cation
lerE allowable stress
Toi plate widrh
Base-plate width
Top dlate thickness
Baie-plate thickness
Lus l-ensth circ. direction
GuIset fi'eight
Gusset thickness
Number of luss
Ansular oosition. first lue
Filfet weld size
Force bearing width
Distance to load

= A2afr3M
= l^8p00 psi

w D :  l l n
wb : 4.75 in
t : 0 . 5 i n

tb = 1.125 in
L : 6 i n
h = 7 i n

tg : 0.5 in
: 4
: 0 desrees

tw = 0.251n
F h = 2 i n
d = 3.375 in

CoMPRF^SS 5.53 UNTITLED.VSL

Ex6 LUG - WITH NO PAD

June 7, 1996

Revision No. 2
Doc. No. V049-l{84
Page A28 ofA30

Lug top platg required thicknessr__Bednar pg 153

ta : 0.75*(IrL+d+L)/(SaruDa2*h)
= 0.75,r(16025*3.375*6)/(l 8800*2^ 2*7't
: O.4623 in

Lug gusset required thickness

Sc : 18000/(l + (l/18000)*th/{0.289+rs))'2 )
= 18000/(l + (t/r80m)*(7(0.289*0.5))^2 ): 15923.95 psi

ts = VL*(3*d - wb)/(Sc*wb'2*SlN(Alpha)^2)- : I 6025 {'(3 *3 .37 5 - 4.'t 5' / (1 5923.9 5* 4.'1 5' z+SrN (68. 552)' 2)
: O.2767 in

Lug base Dlate required thickness

From Escoe table 4-8

fc : Vl-/(Fb*L) : 1335.417 psi

Mx = Cx+fc+Gs^2
= 0.0923t1335. 417*5^2 : 3081.474

MY = CY*fc*wb^2
: -. 126*1335.417*4.7 5^ 2 = -3796.a23

tb = Sqr(6*Mmax / Sa)
= Sqr(6+3796.423 / 18800)
: 1.1007 in

Check lug attachment stresses

R a d i a l l o a d  h : O l b f
Circumferential moment Mc = 0 lbf-ft
Circumferential shear Vc = 0 lbf

5.3.1996



CoMPRESS 5.53 UNTITLED.VSL

Ex6 LUG - WITH NO PAD

June 7, 1996

t ongitudinal moment
lrnsitudinal shear
Inteiral pressure

ML =4507 lbf-ft
VL = 16025 lbf
P = 0ps i

Stresses at the lug edge per WRC bulletin 107 ( psi)

Mean radius Rm : 36.3125 in
Rm/t : 96.83334

Cl = 3, C2 : 4,3125 in

Stress concentration factor Kn (tension) : I
Stress concentmtion factor Kb (bending) : I

local circ. pressure stress : P*Rm/t : 0 psi

lncal long. pressure shess = P*Rrd2t = 0 psi

Maximum combined sress :-31316 nsi
Allowable combined shess = *-3+S-= +- il4l00 psi

The maximum combined shess is within allowable limis.

Maximum primarv membrane stress :-9588 psi
Allowable ittitati' membrane stress : +-1.5*S : +- 22050 psi

The maximum primary membrane stress is within allowable limits.

Revision No. 2
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COMPRESS 5.53

rom a  l u e
F  i g . read

i c .  l to . tgo  lo . t ta -
4C*  I t 4 . 666  10 .107
l c  10 .0937  10 .094
2C- r10 .0s98  10 .094
3A* 13.6058 10.093
1A  10 .0843  10 .098
38*  I 10 .778  10 .105
1 B - 1 1 0 . 0 3 3 9  1 0 . 0 9 9
pressure stress*

UNTITLED.VSL

tx6 LUG - WITH NO PAD

fune 7, 1996

-9588 -9588 9588 9588
-21728 217?8 ?t728 -21728

Tota l  c i rc  s t res s
Primary $embrane
circ stress* .

- 3 r316  t 2140  31316  - r 2140

--9588 -9588 9588 9588

4 C *  l l 4 . l 4 9  l 0 . l l 8
l c - i l 0 . 0812  10 .109
2C  I 0 .05 r3  10 .109
4A*  I 5 . 8491  10 .093
2 A  1 0 . 0 4 0 9  I 0 . l i 2
48 *  t 3 . 7668  t 0 . 105
? B - 1 1 0 . 0 4 2 7  t 0 . 1 1 2
pressure stres s*

Toiel-Iong sTress
Prjnary membrane
lonq s t ress*

-4010 -4010 4010 4010
-243?0 243?0 24320 -243?0

-4010 -4010 4010 4010

torsion moment Mt
Circ shear fron Vc
Long shear fron VL

TotaT shear atress
-efibinad 

stress

-2477 -2477 ?477 2477

-2477 -2477 2477 2477
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PROCESS SYSTEMS INTERNATIONAL. INC.
WESTBOROUGE,MA

trNGINEERING
CALCULATIONS

NO: V049-t{lE4
Rev. No, 2
PAGE B-I OF 3

IROJECT: LIGO VACUUM EOUIPMENT PROJECT NOr V59049
CALCUI-ATION TITLE: Erpansion Joint Tie Rod "Luq ltesim,

APPENDD( . B

Lug Detail For Test Condition

Revision 0 of Doc No. V049-1-084 provided the design for the LIGO Expansion Joint Tie Rod"Lugs". The original design used 6400. lbs per rod for the "Lugs" on spool pieces BE-3 and
BE-3A. The desip loads for all other vacuum tubes with expansion joints used an axial spring
rate of 7500. #/in.

AII vacuum tubes are to undergo vacuum testing to check against leakage. Atthough the design
loads are valid for operating oonditio,ns, the vacuum test will produce compressive forces at the
erpansion joint rods which may produce minor bending. Revision I uses these oompressive forces
to evaluate the tie rods.

The evaluation indicated a 15% overstress in the tie rods due to the applied compressivo load.
Revision 1, Appendix 'B' provided a tie rod/lug detail to be used during vacuum/pressure testing
of the vacuum tubes.. Though a margin exists between local bending and member fielding, tie rods
were to be sleeved during testing conditions to ensure against potential bending.

Revision 2, Appendix 'B' uses the maximum axial forces indicated in appendix 'A'. Ths
evaluation denotes tJrat for tube sizes of 48-l/2'@ and smaller, the l"O (A-36) rods were
acceptable. Howover, fot 60-l/2"@ and72-ll4"A ntbes, 1-U4A (A-36) tcds are required.



\-ftatf 4.osUmo*l\

l r -
0 c o

ca c{ a{

A-Ot ri{e€ac€D g-oD
DqJ€'t-€. $!tI: @ E {D6.

Roi\ t,ll5'r-

A-3lo
F'4= bl'@?;

*J

K s /  , = ' . s ( r t , , ) /
/ y  /  ?

t"4 voJ =) root J,a-. * o.Bb6rn (,:. q +-,+f

( -- o,a'6/4 : o,L\t 26

KL/r  = 0.6 ( rup)/oztrc l5 :  36.994c 3 '?

(A.r:a sa 3-rr.)
' )  - -  - '

Q.^= P -  96 \3 tb1
r A Ar-er (or>

= \Iboo \b.
O'E5\ r.. l

r .

\ r  :  l1O@. pa"
J

A= (,., R*.A.e. (n.+-'or)
=  9 . € 5 \ , ^ r a  

\  I

.'. o,r $- 4bY*4 C',")
i 5"""!&" L$e +6.

Revision No. 2
Doc. No. V049-l {84
Page 82 of83

f ia: tQ42o erl-
-far.-l,bcs .,? 1o 4.byA':c.D, - 94g= gar3-g!-

S "t^



ftc_ &o.s- + ), 17,2s,, { 1ue=r

?Yt*r- lL'oesrc [* Pg

n

K= *#'lzeooo
n

\o.- > ta-
J

ZqDoo. rpd- > \9lrZo.a.-i
:--:#-=-:+--===---

-TL1 1'/+" * 'r*eaoeo Fo> (r.-a,)

A-3)

* t ' L
I r,.4

a E t

0 0 0{ r e o

.-.-ra{ tr al

@

Ps-

v  =  / r \1 ,
tT-l

l{u -- -,s (rr,;\
r  ,1-btv;

/ .o-ro5-l;Na - ,73,\u *.
L .?Ro i*- /

2b,+

*a=' l -DLrr  )  ke i ,
I

Revision No. 2
Doc. No, V049-1484
Page 83 ofB3

t ,  \ \ ,4,

Ar*,.,. = b9o ,,^,L

to- = \t'o25 tbo = rrrooo
o -69t> ;?-

\  '  =  I  r 1 9 < . '
r./ v!\rA t. v r \r, t^.r

t= Tt e4 - -rr (r.oq:;/z-)4



PROCESS SYSITMS INTERNATIONAL. II{C.
WESTBOROUGE.MA

ENGINEERING
CAIfUI.ATIONS

NO; V04!I-044
Rev.No 2
PAGE C.1 OF 3

PROJf,CT: LIGO VACWM EQUIPMENT PROJECT NO: V59049
CALCULATION TITLE: Exnansion Joint Tie Rod "Lus Desisn'

APPENDD(. C

Reinforoing Washo Plate as an Option to Welded Pad

Revision 0 ofDoc No. V049-l-084 provided the design for the LIGO Expansion Joim Tie Rod
"Lugs". The original design required a weldod 4" x3 %' x3/8" th)ck reirforcing pad. To
minimize welding and ensure design integrity the option ofusing a thioker washer was evaluated-

Tho evaluation indicat€d that a washer plate 3" x 5" x 1" thick corld be used in lizu ofthe telded
pad. Revision l, Appendix 'C' provides a washer design and detail which may be used &r the
expansion joint tie-rod "Lugs".
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PROCESS SYSTEMS INTERNATIONAL. INC.
WESTBOROUGI1MA

ENGINEERING
CALCT]LATIONS

NO: V049-l-108
PAGE 1 OF 34

REV. DEO # DATE BY: CHECK TITIJ:

Stifrcner Rings at Arisl Restrlitrts
of Tubular Componetrts

0 D 2 1 3 9t30t96 ( < p u t^JDts

BY: R D. Ciratto DEFI.:744

PROJECT: LIGO Vacuum Equipment PROJECTNO: V59049

PURPOSE: Deternrine size and thickness of stitrener rings at axial restraints of tubular comporcnts
including mode cleaner tubes (30.5 in), adapten 8-6 md B-7 (48.25 in),
beam tube rnanifolds (72.25 in), and outer shells of 80k pumps (80 in).

METHOD:Local fnite element models of shells at the stifener rings were g€nemted at aJdal restraints.
The shell models errtsrded aJ least a long shell distance from the sitrener ring. Axial forces
resulting from closed valves or unbalanced forces due to different size bellows were applied
to the ring at the juactioo ofthe a,xial resfaint diagonal tnernber.

ASSTIMPfiONS: The axial restrainrt at the 80k pump is assumed to be enveloped by tte beam tube
rranifold which is almo$ the same diameter (72.25 in vs. 80 in) but which has a
significantly higher axial force (38.13 k vs. 27.57 k).

INPUTS: LIGO project drawings of spools and adapters.
Calc. No. V049-1-066, Structrual Design Criteria
Calc. No. V049-1-083 for axial force on 80k punp (27.57 k).
Calc. No. V049-1-095 for a<ial force on 48.25 in urbe (32.17 k).
Calc. No. VM9-1-089 for a:<ial force on beam tube manifold (38.13 k).

REFERENCES: ASME Boiler & Pressure Vessel Code, Sect. VItr, Div. 2, Pressure Vessels
IMAGES-3D, R L. Cloud & Assoc.

CAICIILATIONS: (SEB ATTACIIED)

CONCLUSIONS: Stifener rings at axial restraints must be thicker than those at other locations
in order to transfer the large axial loads between the shell and the support.
The thicker ringg which are 3x3x3/8 and 4x3xl 12 angleq result in ring stress
and shell sresses that meet Section VIIL Div. 2.

NOTES: IMAGES computer files are: MDCLEAN.+, BMTUBEMN.'*, ADAPB6.+, & 8OKRING.*
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PROCESS SYSITMS INITRNAIIONAL. INc.
WESTBOROUGE MA

ENCINEERING
CAI,fl]II|TIONS
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P{sc 3 d 34

PROIECT: LIGO VACUIIM EQIIIPMENT PROJBCTNO: V59{X9
CALCUIJ\TION TITLE: Stifrener Rines st Arisl Re3trairts of Tubnlar Cmpolenb

SUMMARYOT RDSTILTS

The required "'gle *iftners d the axial restsaints are as follws:

Mode cleaner urbes: L3x3x3/8

Beam tube nunifold: IAy3xll2

Adaptea 86 &B7: L3x3x3/8

8Okprrry: Uv3x7/2

3Mss will be used for all stiffeoers vfiich will be rolledthe 'tard" way. For tbe 4x3 egr;s, the 4
in dirnensio will be in the radial directio

The fnite elemest nodels cmsist ofplae ekcnarts. Surfrce stresses in the riag stiffeners are
cdegorized as prirEry bending stresses md the *ress intcnsities are conparsd to 1.5 Sm in accordmce
with Sectio Mtr, Div. 2 ofthe ASME code.

The anabrrsis ofthe b€an tube manifold enrelqes the 80k prurp shell dich has a slighly laryer
dianet€r (80 in corpar€d to 72.25 in) brt rfrich also has a significantly snoaller axial load (27.57 t
coryared to 38.13k). Stiftners for the 80k purys also support the reserroir dich is hug ifremally by 2
spring hangers. An aalysis of the beam nrbe mmifold was performed to si"'ul*e te ryring hager led
in additio to the axial restraint load to cfrich the 80k punp stiftaer is subjeaed. h nas found tht the
stress in &e stifreoer is low frr the hmgo load.

AIso, a indepeodest analfis of the stiftaer d the 80k pury is included in tfris calcul4io fcr a
4x3xl/4 in thick agh tba s4ports tho imemal reservoir. In ffis analj,sis the ring is $$jed€d to tfie
spriug hager loads; the axial rcstraint force rvas nd included since this model repres€trs the dng thd is
Dct located d. the axial restraint. B€am elero€ds w€re used to repres€at the 4x3x1/4 in angle. The resuhs
showed 6at stresses are acceptable for the \Drtical h"nger loads but it also sh@ed tha 2x2x1l4 stiffaers
are nct ac€eptable for supporting the reservoir.
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WESTBOROUGIT MA

ENGINEERING
CALCULATIONS

NO: V049-1-112
PAGE I OF IO7

REV. DEO # DATE BY: CIIECK TITLE:

BSC Portable Clean Room
0 a . . / q r o . g . 9 t \.tttP, b.nL/

BY: W. Bilynsky DEPI.:744

PROJECT: LIGO Vacuum Equipment PROIECTNO: V59M9

PURPOSE:
Desigr mobile (portable) Clean Room for the Beam Splitter Chamber @SC).

The frame design must be able to withstand the installed weiglrt of the air circulators and various
pumps and must also be fairly lightweight to allow unconstrained mobility. Additionally, the BSC
clean room frame will have adjustable (telescoping) legs for fitup and alignment and will also be
easilv assembled and disassembled as needed.

METHOD:
Support frame is designed to AISC standards using classical hand calculations and
STAAD-Itr computer program (release 2l).

ASSIIMPTIONS:
See calculation

IMUTS:
2. Design load = lO.O lbs/ft2
3. Non-standard AISC Structural Members (see calculation)

REFERENCES:
1. STAAD-III , Research Engineers, Release 21
2. AISC - ASD 9th edition
3. Doc. No. V049-1-066 LIGO Vacuum Equipment Structr,ral Desigr Criteria
4. Aluminum Construction lvlanual, Section 3, Engineering data for aluminum strucfires.

CALCULATIONS:

CONCLUSIONS:
The requirements ofthe AISC Codes and Standards and the Ligo Vacuum
Equipment Strucn:ral Design Criteria are met.

NOTES: STAAD-III ComputerFile: BSCLNRM3.*
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PAGE NO.

S T A A D - T I ]
Rev is i .on  21 .0
Proprietaly Program of
Research  Eng ineers ,  Inc .
Dare= sEP 25,  1996
Time= 8 t 3 8 t 2 7

* USER ID: PROCESS SYSTE|},1S INTERNATIONAI, IN *
* *  * *  *  *  *  * *  * *  *  + *  *  + *  +  *  * *  *  *  * *  *  *  *  * *  * *  *  *  * *  *  * *  *  * *  *  * *  I  * + *  *

1. STAAD SPACE BSC PORTAB1E CT,EANROOM
2. INPUT WIDTH ?2
3. UNIT INCHES POUND
4. .'OINT COORDINA?ES
5 ,  1 0 .  0 .  O . ; 2  3 6 .  0 .  0 , ,  3  6 0 .  0 .  0 . ;  4  8 4 .  0 .  0 . ;  5 1 0 2 , 3 3 3  0 .  0 .
6 .  6 1 1 1 . 5  0 .  0 . ;  7  1 - 2 o . 6 6 7  0 .  0 . ; 8 1 3 9 .  0 .  0 . ,  9 1 6 3 .  0 .  0 .
7 .  1 0  1 8 ? .  0 .  0 . ;  l - 1  2 2 3 .  o . 0 . t  L Z  2 2 3 . 0 .  2 6 . 5 ,  L 3  2 2 3 . 0 '  5 0 . 5
8 .  1 4  2 2 3 ,  0 .  7 4 . 5 ,  L 5  2 2 3 .  0 .  9 8 , 5 ,  ! 6  2 2 3 .  0 .  1 1 1 . 5 ,  l ' 1  2 2 3 .  0 '  1 2 4 . 5
9 .  L B  2 2 3 , 0 .  1 4 8 . 5 ;  t 9  ? 2 3 . 0 .  I ' 1 2 , 5 ,  2 0  2 2 3 . 0 .  1 9 6 , 5 t  2 1  2 2 3 .  O .  2 2 3 .

1 0 .  2 2  L 8 7 .  O .  2 2 3 , ;  2 3  1 6 3 .  O .  2 2 3 .  t  2 4  ! 3 9 ,  0 .  2 2 3 . i  2 5  L 2 0 . 6 5 ' 1  O .  2 2 3 .
1 1 .  2 6  1 1 1 . 5  0 .  2 2 3 . ;  2 7  L 0 2 . 3 3 3  0 , 2 2 3 . r  2 8  8 4 .  0 ,  2 2 3 . ,  2 9  6 0 .  0 . 2 2 3 .
1 2 . 3 0  3 6 .  0 , 2 2 3 , ;  3 1  0 .  0 . 2 2 3 . i  3 2  0 . 0 .  1 9 6 . 5 t  3 3  0 .  0 .  1 ? 2 . 5
1 3 .  3 4  0 .  0 .  1 , 4 8 . 5 ;  3 5  0 .  0 .  \ 2 4 , 5 ;  3 6  0 .  0 .  1 1 1 . 5 ,  3 7  0 .  0 .  9 8 . 5
1 4 .  3 8 , 0 .  0 .  ? 4 . 5 , '  3 9  0 .  0 .  5 0 . 5 ,  4 0  0 .  0 .  2 6 . 5 ,  4 f  3 6 .  O .  2 6 , 5
1 5 .  4 2  3 5 .  O .  3 5 . ; 4 3  3 6 .  0 . 5 0 . 5 r  4 4  3 6 .  O . 7 4 , 5 , 4 5  3 6 .  0 .  9 8 - . 5
f 6 .  4 6  3 5 .  o .  L 2 4 . 5 ,  4 ?  3 6 .  0 .  1 4 8 . 5 ,  4 8  3 6 .  0 ,  L 7 2 . 5 t  4 9  3 6 .  0 .  1 8 7 .
1 7 .  5 0  3 6 .  0 .  1 9 6 . 5 t  5 1 .  1 8 7 .  0 . 2 6 . 5 t  5 2  L a 1 . 0 .  3 6 . ,  s 3  L 8 ? .  0 .  5 0 . 5
1 8 .  5 4  1 8 7 .  0 . ' 1 4 . 5 t  5 5  1 8 7 . 0 . 9 8 . 5 r  s 6  L 8 ? .  0 . 7 2 4 . 5 ; 5 7  1 8 7 . 0 .  1 4 8 . 5
L 9 .  5 8  1 8 7 .  O .  L 7 2 . 5 t  5 9  1 8 ? .  0 ,  7 8 ' l  . r  6 0  1 8 ' l  . 0 .  1 9 6 . 5 ,  6 1  7 6 3 ,  0 .  1 8 7 .
2 0 ,  6 2  l - 3 9 .  0 ,  1 8 7 . ;  6 3  1 1 1 . 5  0 .  1 8 ? . ;  6 4  8 4 .  0 .  1 8 7 . ;  6 5  6 0 .  0 '  1 8 7 .
? 1 . ,  6 6  6 0 .  0 .  3 6 . ;  6 ' 1  8 4 .  O . 3 6 . ;  6 8  1 1 1 . 5  0 .  3 6 . r  6 9  1 3 9 .  0 .  3 6 .
2 2 .  ' t o  l - 6 3 . 0 ,  3 6 . ;  8 0  0 .  - 4 8 .  0 . ;  8 1  3 6 .  - 4 8 .  0 . ;  8 2  1 0 2 ' 3 3 3  - 4 8 .  0 .
2 3 .  8 3  1 1 1 - . 5  - 4 8 .  0 . ,  8 4  ! 2 0 . 6 6 ' t  - 4 8 .  0 . ,  8 5  1 8 7 .  - 4 8 .  0 . ,  8 6  2 2 3 .  - 4 8 .  0 .
2 4 .  8 7  2 2 3 .  - 4 8 .  3 6 . ,  a B  2 2 3 .  - 4 8 .  1 1 1 . 5 ,  8 9  2 2 3 ,  - 4 8 .  1 . 8 ? .
2 5 .  9 0  2 2 3 ,  - 4 8 .  ? 2 3 . ;  9 L  1 8 7 .  - 4 8 .  2 2 3 . i  9 2  7 2 0 , 6 6 7  - 4 8 .  2 2 3 ,
2 6 . 9 3  1 1 1 . s  - 4 8 . 2 2 3 . ,  9 4  1 0 2 . 3 3 3  - 4 8 . 2 2 3 . ,  9 5  3 6 .  - 4 8 .  2 2 3 .
2 7 . 9 6  0 .  - 4 8 . 2 2 3 . i  9 7  0 ,  - 4 8 .  I 8 ' 1  . i  9 8  O .  - 4 8 .  1 1 1 . 5 ; 9 9  0 .  - 4 8 '  3 6 .
2 8 .  1 0 0  0 ,  - 8 4 ,  0 . r  1 0 1  2 2 3 .  - 8 4 .  0 . i  I o 2  2 2 3 .  - 8 4 .  2 2 3 . ,  ! o 3  0 . ' 8 4 .  2 2 3 .
2 9 .  l O 4  0 .  - 9 0 ,  0 , ;  1 0 5  2 2 3 .  - 9 0 . 0 . t  1 0 6  2 2 3 .  - 9 O ,  2 2 3 . ,  r 0 7  A .  - 9 O .  2 2 3 .
3 0 .  1 0 8  0 ,  - ! 9 2 . 0 . ;  1 0 9  2 2 3 .  - L 9 2 , 0 . ; 1 1 0  2 2 3 .  - r 9 2 ,  2 2 3 ,
3 L .  1 1 1  0 .  - t 9 2 .  2 2 3 .
32. MEMBER INCIDENCES
3 3 .  1 1 2 , 2 2 3 t  3 3 4 t  4  4 5 ; 5 5  6 i  6 6 7 ; 7 ' l  8 t 8 8 9 ; 9 9 1 0 ,  1 0  1 0  1 1
3 4 .  1 1  1 1  L 2 ,  L 2  L Z  1 3 ,  1 3  1 3  ! 4 ;  1 4  1 4  1 5 ,  1 . 5  1 5  L 6 i  L 6  1 6  L 1  ,  L - l  L ' l  L a
3 5 .  1 8  1 8  I 9 i  1 9  1 9  2 0 ;  2 0  2 0  2 7 ;  2 1  2 1  2 2 i  2 2  2 2  2 3 ,  2 3  ? 3  2 4 ;  2 4  2 4  2 5
3 6 , 2 5  2 5  2 6 ,  2 6  2 6  2 ' l  t  2 ' l  2 1  2 8 ; 2 8  2 8  2 9 t  2 9  2 9  3 0 ;  3 0  3 0  3 1 ;  3 1  3 1  3 2
3 ' I  .  3 2  3 2  3 3 ;  3 3  3 3  3 4 ;  3 4  3 4  3 5 ,  3 5  3 5  3 6 ;  3 6  3 6  3 7 ,  3 ' 1  3 1  3 8 ;  3 8  3 8  3 9
3 8 .  3 9  3 9  4 0 ,  4 0  4 0  ! ;  4 1  2  u . ,  4 2  4 1  4 2 t  4 3  4 2  4 3 ,  4 4  4 3  4 4 ,  4 5  4 4  4 5
3 9 .  4 6  4 5  4 6 ,  4 ' 1  4 6  4 ' 1  ,  4 8  4 ' 1  4 A ;  4 9  4 8  4 9 ;  5 0  4 9  5 0 ;  5 1  5 0  3 0 r . 5 2  1 0  5 1
4 0 .  5 3  5 1  5 2 ,  5 4  5 2  5 3 ;  5 5  5 3  5 4 ,  5 6  5 4  5 5 ,  5 7  5 5  5 6 ;  5 8  5 6  5 7 ,  5 9  5 7  5 8
4 1 .  6 0  5 8  5 9 r  6 1  5 9  6 o :  6 2  6 0  2 2 ,  6 3  5 9  6 ] . i  6 4  6 1  6 2 ,  6 5  5 2  6 3 t  6 6  6 3  6 4
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BSC PORTABLE CTEANROOM

42,  6 '1  64 65,  68 65 49t  69 42 66;  70 66 67 i  
' lL  57 68,  '12 68 69;  73 69 '10

4 3 .  1 4 ' 1 0  5 2 ,  7 5  3  6 6 ,  ' 1 6  4  6 ' 1  ,  
' l ' l  8  6 9 ;  ' 7 8  9  1 0 t  7 9  L Z  5 1 ,  8 0  L 3  5 3

4 4 .  8 1  1 4  5 4 i  a 2  ! 5  5 5 ,  8 3  1 7  5 6 ;  8 4  1 8  5 7 ,  8 5  1 9  5 8 ;  8 6  2 0  6 0 i  8 7  ? 3  6 L
4 5 .  8 8  2 4  6 2 t  8 9  2 8  6 4 i  g O  2 9  6 5 i  g I  3 2  5 0 ;  9 2  3 3  4 8 ;  9 3  3 !  4 ' 7 ;  9 4  3 5  4 6
4 6 . 9 5  3 7  4 5 ,  9 6  3 8  4 4 i  9 ' l  3 9  4 3 ;  9 8  4 0  4 1 ;  1 0 0  1 8 0 ;  1 0 1  8 0  l - 0 0
4 ' 7 .  t 0 2  1 0 0  1 0 4 ,  1 0 3  1 1  8 6 ;  1 0 4  8 6  1 0 1 ;  1 0 5  1 0 1  1 0 5 ,  1 0 6  2 L  9 O ;  r 0 ' 7  9 0  L 0 2
4 8 .  1 - 0 8  ! 0 2  I 0 6 i  L 0 9  3 1  9 6 ;  1 1 0  9 6  1 0 3 ;  1 1 1  1 0 3  ! O ' l  t  L L Z  1 0 4  1 0 8
4 9 .  1 , 1 3  1 0 5  1 0 9 ;  1 1 4  1 0 6  1 1 0 ;  1 1 5  1 0 7  1 1 - 1 ;  1 1 6  8 0  8 1 ,  1 1 ?  8 1  8 2 ,  L 1 8  8 2  8 3
5 0 .  1 1 9  8 3  8 4 ;  1 2 0  8 4  8 5 ;  1 2 1  8 5  8 6 ;  7 2 2  8 6  8 ' l  ,  I 2 3  8 7  8 8 ;  L 2 4  8 8  8 9
51.  l -25 89 90;  126 90 9L;  L2 '7 91 92t  r28 92 93;  !29 93 94;  L30 94 95
5 2 .  1 3 1  9 5  9 6 t  I 3 2  9 6  9 7 i  L 3 3  9 7  9 8 i  I 3 4  9 8  9 9 ;  1 3 5  9 9  8 0 ;  1 3 5  1 8 2
5 3 .  l - 3 7  1 1  8 4 ;  1 3 8  1 1  8 8 ;  l - 3 9  2 t  8 8 ;  1 - 4 O  2 1 -  9 2 t  ! 4 L  3 1  9 4 ;  1 4 2  3 1  9 8
5 4 ,  1 4 3  1  9 8 ,  1 4 4  5  8 2 ,  r 4 5  7  8 4 ,  L 4 6  1 6  8 8 i  L 4 ' 7  2 5  9 2 ,  I 4 8  2 ' l  9 4 t  L 4 9  3 6  9 8
5 5 .  1 s 0  1 0 0  8 1 ;  1 - 5 1  l - 0 1  8 5 ;  1 5 2  1 0 1  8 7 ;  l - 5 3  1 0 2  8 9 r  1 5 4  t 0 2  9 L t  1 5 5  1 0 3  9 s
5 6 .  1 5 6  1 0 3  9 7 ;  1 5 7  1 0 0  9 9
5?. MEI4BER PROPERTY AMER
58.  1 TO 62 TABTE S? tUB60303
59.  63 TO 74 TABLE ST TU830203
6 0 .  ? 5  7 8  T O  8 ?  9 0  r o  9 8  p R r  y D  1 , ? 5  z D  1 . 5  y B  1 . 5 6 3  Z B  0 . 1 8 8
61. *** AI,IJI4. TEES € 180 DEG.
62. LO1 TO 111 TABrE ST TUB35353
63! :}** CO],I'MN TUBE STEET ],EGS
6 4 .  r l z  T O  1 1 5  P R I  A X  1 . 3 8 2  I y  1 . 9 1 4  I Z  L . 9 L 4  y D  3 .  Z D  3 .
65. *** AI,I,I '{INUM COLIJMN TUBE LEGS (3" X 3" X 1/8" )
66.  '76 77 88 89 116 TO 1.57 TABT,E ST TUB20203
67. MEMBER RELEASE
68. ?5 78 TO 8? 90 TO 98 START luD( MY MZ
69. '75.78 TO 8? 90 TO 98 END r.O( MY MZ
70. CONSTANTS
71.  E STEET, MEI4B l -  TO 74 76 ' �17 88 89 100 TO 111 1L6 TO 157
72. E Aj,rrMrNUM MEX"IB 75 ?8 TO 87 90 TO 98 112 TO 115
73.  POTSSON STEET MEMB 1TO 74 '16 7 '7 88 89 100 TO 111 116 TO 157
74. POISSON AIUMINI M MEMB ?5 ?8 TO 87 90 TO 98 112 TO 115
75.  DENSTTY STEEL MEMB 1TO 74 '76 77 88 89 100 TO 111 116 TO 157
76. DENSITY AI,UMINUM MEMB 75 ?8 TO 8? 90 TO 98 112 TO 11-5
7?.  BETA 180.  MEMB 75 78 TO 87 90 TO 98
78.  SUPPORTS
79. 108 FIXED BUT EX FZ I!D( MZ
80. 109 FIXED BUT FX EZ lO( MZ
81. 110 FIXED BUT FX FZ }4T MZ
82. 111 FIXED BUT EX FZ t"D( MZ
83. LOAD 1 AREA IOAD
84.  SELFI IEIGHT Y _1.
85. AREA LOAD
8 6 .  1  T O  9 8  A I O A D  - 0 . 1
87. PERFORM ANAIYS I S

Revisic'n No. 0
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BSC POR?A3],E CIEANROOM -- PAGE NO.

P R O B L E M S T A T I S T ] C S

++ PROCESSING ELEMENT STIEENESS MATRIX.
++ PROCESSING GLOBA], STIFENESS MATR]X.
++ PROCESSING TRIANGUI,AR FACTORIZATION.

*  / d *  u r a  4  4 , t . , . , / . 7  4 . : 4

NUMBEROF. ]OINTS, /MEI"TBER+EI ,E I , IENTS/SUPPORTS= TO2/  J '56 /  4
oR]GTNA],/FINAI BAND-WIDTH = 88/ 13
TOTAI PRIMARY LoAD CASES = t, ToTAl, DEGREES OE FREEDoM = 6O4
SIZE OF STIFENESS MATRIX = 50736 DOUBIE PREC. WORDS
REQRD/AVAIL .  DISK SPACE = 1 ,2 .49 /  952.0  MB.  D(MEI {  =  14 .83  MB

***WARNTNG - IMPROPER LOAD WILL CAUSE ]NSTABII,ITY AT .'OINT 57 *

U :  J b :  J U

8 : 3 8  r  3 1

o, ' t278-1,L
6 :  J 6 : 5 2

8 : 3 8  3  3 3

/ rtt ? :-.4 .3 / t- ! --v-

DIRECTION = FZ PROBABLE CAUSE MoDELING PROBTEM
++ CAICUI,ATING .]OINT D]SPI,ACEMENTS.
++ CAI,CUI,ATING MEMBER FORCES.

88. PRINT MATERIAT. PROPERTIES Al,L

Revision No. 0
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MEMBER

1
2
5

5
6
7
d

1 0
1 1
L 2
1 3
1 4

1 5

17
t 8
1 9
2 0
2 t
2 2

2 5

2 7
z 6

3 0
3 1
32
3 3
3 4
3 5
3 6
a ?

3 8
3 9
4 0
4 1

4 3
4 4

AI.t IJNITS ARE - POUN INCH

BSC PORTABLE CLEANROOM

I"TATER]A! PROPERTIES .

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
29000000 .0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0

-- PAGE NO.
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1 1 1 5 3 8 4 6 . 0
t  1 1 5 3 8 4 6 . 0
1 1 1 . 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 .  t  5 3 8 4 6 . 0
1 1 . 1 5 3 8 4 6 . 0
1 1 1 5 3 6 4 6 . 0
1 1 t  5 3 8 4 5 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 t  t - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 . 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 r . 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 - s 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0

DEN

0,28299999
0.28299999
0.28299999
0.28299999
0.28299999
0 . 2 8 2 9 9 9 9 9
0 .28299999
0 . 2 8 2 9 9 9 9 9
0,28299999
0,28299999
0.28299999
o.24299999
o .24299999
0,28299999
0,28299999
0.28299999
0,28299999
0,28299999
0.28299999
o.28299999
o.28299999
0 . 2 8 2 9 9 9 9 9
0 .28299999
0 . 2 8 2 9 9 9 9 9
0.28299999
o,24299999
o,28299999
0 . 2 8 2 9 9 9 9 9
0.28295999
0.28299999
0.28299999
0,28299999
0,24299999
0 .28299999
0.28299999
o.28299999
0,28299999
o.28299999
o.28299999
o,28299999
0,28299999
0.28299999
0 . 2 8 2 9 9 9 9 9
0 . 2 8 2 9 9 9 9 9
0 . 2 8 2 9 9 9 9 9
0.28299999

A!P}'A

0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0



BSC PORTAB1E CLEANROOM

MATERIA.I PROPERTIES.

__ PAGE NO.

AITJ UN]TS ARE - POUN INCH

MEMBER

4't
4 8
4 9
5 0
5 1
J Z

5 3
5 4
5 5
5 6
5 ?
5 8
5 9
6 0

62

5 5
6 6

9 0

7 0
7 1

7 4

7-t't8

7 9
8 0
8 1
a ,
8 3
8 4

8 6
8 7
8 8
8 9
9 0
9 1

E

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 ,  0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 .  0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

9 9 9 9 9 9 9 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 , 0
9 9 9 9 9 9 9 . 0

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0

1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 " 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
r . 1 r - 5 3 8 4 6 . 0
r - 1 1 5 3 8 4 6 . 0
r - 1 1 5 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 1 . 5 3 8 4 6 . 0
1 1 L 5 3 8 4 6 . 0
1 1 1 . 5 3 8 4 6 . 0
1 1 L 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
l - 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0

3 9 9 9 9 9 9 . 8
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0

3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . I
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8

1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0

3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . I

DEN

0.28299999
0.24299999
o.28299999
0.28299999
0.24299999
0.?8299999
0.28299999
o.28299999
0.28299999
0.28299999
0,28299999
0.28299999
0.28299999
0.28?99999
0.28299999
0.28299999
0.28299999
o.28299999
o.28299999
0.28299999
0.28299999
0,28299999
0.28299999
0.28299999
0 .24299999
0.28299999
0 .28299999
0 . 2 8 2 9 9 9 9 9
0 . 0 9 5 4 8 6 0 0
0 . 2 8 2 9 9 9 9 9
0,28299999
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0,28299999
0.28299999
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0

A],PHA

0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  0 0  0 0 0  0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0.  00000000
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0.  00000000
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  0 0  0 0  0 0 0 0
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BSC PORTABLE CIEANROOM

MATERIA! PROPERTIES.

-- PAGE NO.

AI,! UNITS ARE - POUN INCH

MB,IBER

q ?

9 4
9 5
9 6
9 7
9 B

l-0 0
L 0 L
ro2
1 0 3
1 0 4
1 0 5
1 0 6
1 0 ?
1 0 8
1,09
Ll -0
1 1 1
7 ! 2
t-13
1 1 4
I I .  D

1 1 6
1 1 7
1 1 8
1 1 9
! 2 0
12r
1,22
t23
L24

L26
L27
L28
].29
1 3 0
1 3 1
r32
r 5 5

t-34
r  5 f
1 3 6
t37
1 3 8

E

9 9 9 9 9 9 9 . 0
9999999.0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 , 0

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

3 9 9 9 9 9 9 . 8
l Q q Q O A q  a

? q o o o o o  a

3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8

i . 1 1 5 3 8 4 6 , 0
1 1 r . 5 3 8 4 6 . 0
l - 1 1 s 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 L 5 3 8 4 6 . 0
1 1 r - 5 3 e 4 6 . 0
r . 1 r 5 3 8 4 6 . 0
L t l - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 r . 5 3 8 4 6 . 0
r . 1 1 5 3 8 4 6 . 0

3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8

1 1 1 5 3 8 4 6 . 0
r - 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 . 1 5 s 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 L t - 5 3 8 4 6 . 0
1 L 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 " 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
r - 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 I 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 l - 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
t - 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0

DEN

0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 .  0 9 5 4 I 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 2 8 2 9 9 9 9 9
0.28299999
0 . 2 8 2 9 9 9 9 9
0,28299999
0.28299999
0.28299999
0.28299999
0,28299999
o.28299999
0.28299999
0.28299999
0,24299999
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 .  0 9 5 4  8 6 0 0
0 . 0 9 5 4 8 6 0 0
o.24299999
0.28299999
0.28299999
0 , 2 8 2 9 9 9 9 9
0.28299999
o.28299999
0.28299999
0  . ? 8 ? 9 9 9 9 9
0 .28299999
o.28299999
0.28299999
0.24299999
0.28299999
0.28299999
0.28299999
o.28299999
0.28299999
0.28299999
0 . 2 8 ? 9 9 9 9 9
o.28299999
o.28299999
0 ,28299999
0.2a299999
0.28299999

AI,PHA

0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0.  00000000
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  0  0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
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BSC PORTAB],E CIEANROOM

I"{ATERIAI PRoPERTI ES .

DE}.I

0.28299999
0.28299999
0 . 2 8 2 9 9 9 9 9
o.28299999
0.28299999
o,28299999
o.28299999
0,28299999
0.28299999
0.28299999
0,28299999
0,28299999
0.28299999
o.28299999
0.28299999
0.28299999
0.28299999
0.28299999

AIPHA

0 , 0 0 0 0 0 0 0 0
0 .  0 0 0  0 0 0 0  0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 .  0 0 0 0  0  0 0  0
0 .  0 0 0 0  0  0 0  0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0

-- PAGE NO.

Rwision No. 0
Doc. No. V049-1-112
Page l7 of 107

AI,], UNITS ARE - POUN INCH

MEI.4BER

1 4 0
t  4 1

1 4 3
t44
1 4 5

r47
1 4 8
1 4 9

. l  D)

I J b

l ,s7

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0  , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0

1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 r - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 L 5 3 8 4 6 . 0
r . 1 r - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
l - 1 . 1 5 3 8 4 6 . 0
1 , 1 1 s 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 r - 5 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
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MEMBER INFORMATION

-_ PAGE NO.

Revision No. 0
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MEI,IBER

I
2
3
4
5

'7

t-0
1 1
12
1 3
7 4

l -o

L 7
1 8
1 9
2 0
2),
2 2
2 3

2 5

2'l
2 8
2 9
3 0
3 1
3 2

3 5

3 8

4 0
4 L
4 2
4 3
4 4
4 5

START
.'OINT

1
2
3
4

"l

at

1 0
1 1
L 2
1 3
t 4
1 5
t 6
! 7
1 8
1 9
2 0
2 7

2 3

2 5
2 6
2 7
2 8

3 0
3 1

3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0

2
4 T
4 2
4 3
4 4
4 5

END
JOINT

2

4
5

'7

I
9

1 0
1 t
7 2
1 3
1 4

l'l
1 8
1 9
2 0
2 t
2 2

2 4
2 5

z 6
2 9
3 0
? 1

3 2
3 3
3 4
3 5

3 7
? R

3 9
4 0

l-
4 I
4 2
4 3
A A

LENGTH
( I N C H )

3 6 . 0 0 0
2 4 . 0 0 0
?4 .  000
1 8  .  3 3 3

9 . 1 6 7
9 . 1 6 7

1 8 . 3 3 3
2 4 , 0 0 0
2 4 . 0 0 0
3 6 . 0 0 0
2 6 . 5 0 0
2 4  . 0 0 0
2 4 . 0 0 0
2 4  . 0 0 0
1 3 , 0 0 0
1 3 . 0 0 0
2 4 . 0 0 0
? 4 . 0 0 0
2 4 . 0 0 0
2 6  . 5 0 0
3 6 . 0 0 0
24 .  O00
2 4  . 0 0 0

9 . 7 6 ' t
9 . r6't

1 8 . 3 3 3
24 .  000
2 4 . 0 0 0
3 6 , 0 0 0
2 6 . 5 0 0
24 .  A00
2 4 . 0 0 0
2 4 . 0 0 0
l - 3 . 0 0 0
1 3 . 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
2 6 . 5 0 0
2 6 . 5 0 0

9 . 5 0 0
1 4 . 5 0 0
2 4 . 0 0 0
2 4 . 0 0 0
2 6 . 0 0 0

BETA
( D E G )

0 . 0 0
0 . 0 0
0 . 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
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

REIEASES
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MEMBER ]NFORMATION

-_ PAGE NO.

MEI\,'BER

4 7
4 8
4 9
5 0
) I

5 2

5 5
5 6
l l

5 8
5 9

6 1

65
6 6

o o

. t0
7 t
72
'7 ?.

7 4'15

7 7
7 8
7 9
8 0
8 1

8 3
8 4
U f

8 6
8 7
8 8
8 9
9 0
9 1
9 2

LENGTH
( rNcH)

2 4 , 0 0 0
2 4 ,  0 0 0
1 4 . 5 0 0

9 . 5 0 0
2 6 . 5 0 0
2 6 . 5 0 0

9 . 5 0 0
1 4 . 5 0 0
2 4  . 0 0 0
2 4 . 0 0 0
2 6 . 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
1 4 . 5 0 0

9 . 5 0 0
2 6 . 5 0 0
2 4 . 0 0 0
2 4 . 0 0 0
2 7 . 5 0 0
2 7  . 5 0 0
24 .  OOO
2 4 . 0 0 0
2 4 . 0 0 0
24 .  OO0
27 .  500
2 7 . 5 0 0
2 4  . 0 0 0
2 4  . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 5 . 0 0 0
3 6 . 0 0 0
3 6 .  0 0 0
3 6 .  0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 5 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 .  0 0 0

BETA
(DEG)

0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
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 8 0 . 0 0
0 . 0 0
0 . 0 0

t - 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
r . 8 0 . 0 0
r 8 0 . 0 0
1 8 0 .  0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0

0 . 0 0
0 ,  0 0

1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0

REI,EASES
START END
.'OTNT JOTN?

4 1
4 8
4 9
5 0
1 0

52
5 3
5 4
5 5
l o

5'1
5 8
5 9
b U

5 9
6 I
62
6 3

65
4 2

6 8
6 9'70

e
9

t 2

1 4
1 5
l"l
1 8
-Lv
2 0

2 4
2 8
2 9
3 2

4 8
4 9
) U
5 U
5l-
az.

5 5
5 6
5 7
5 8

2 2
6r

b 3

4 9
o o

6'1
6 8

? 0

7 0
5 1
) J

5 6
) l

5 8
6 0
6 1
62

6 5
5 0
4 8

0  0 0 1 t  1 0  0 0 1 1 1

0 0 0 1 1 1 0 0 0 1 1 1 -
0 0 0 1 1 1 0 0 0 1 1 1
0 0 0 1 1 1 0 0 0 1 1 1
0 0 0 1 r . 1 0 0 0 1 1 1
0 0 0 1 1 r - 0 0 0 1 1 1
00011-r-000l -LL
0 0 0 1 1 r . 0 0 0 J . l . L
00011-10001-1.1
0 0 0 1 1 1 0 0 0 1 1 1
0 0 0 1 1 1 0 0 0 1 1 1

0 0 0 1 . 1 1 0 0 0 1 1 1
0 0 0 1 1 1 0 0 0 1 1 1
0 0 0 1 1 1 0 0 0 1 1 1
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1 0

MEMBER

9 3
9 4
v )

9 7
9 8

1.00
1 0 1
r02
1 0 3
1 0 4
1.05

1 0 7
1 0 8
1 0 9
1 1 0
1 1 1
L 1 2
1 1 3
1- 1,4
I I C

l-  ro

LL7
1 1 8
1 1 9
t20
! 2 7
! 2 2
t23
L24
L25

L27
L28
L29
1 3 0
1 3 1
r32

1 3 4
L J )

L 3 7

1 3 9

I,ENGTH
{rNcH)

3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 , 0 0 0

4 8 . 0 0 0
3 6 .  0 0 0

6 .  0 0 0
4 8 . 0 0 0
3 6 . 0 0 0

6 .  0 0 0
4 8 . 0 0 0
3 6 . 0 0 0

6 . 0 0 0
4 8 . 0 0 0
3 6 . 0 0 0

6 . 0 0 0
1 0 2 . 0 0 0
1 0 2 . 0 0 0
1 0 2 . 0 0 0
1 0 2 .  0 0 0

3 6 .  0 0 0

9  . 1 6 ' l
9  .  L 6 ' t

3 6 . 0 0 0
3 6 . 0 0 0
7 5 . 5 0 0
7 5 . 5 0 0
3 6 . 0 0 0
3 6 , 0 0 0

9 . L 6 1
9 . 1 6 7

6 6 . 3 3 3
3 6 . 0 0 0
3 6 . 0 0 0
? 5 . 5 0 0
7 5 . 5 0 0
3 6 . 0 0 0

1 t - 3 . 0 3 1
1 - 1 3 . 0 3 1

1 2 1 . 3 9 3

BETA
/  nFa: l

1 8 0 . 0 0
1 8 0 .  0 0
L 8 0 .  0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0

0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 , 0 0
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 - 1 1 0 0 0 1 1 1
0 0 0 1 1 - 1 0 0 0 1 1 1
0 0 0 1 1 - 1 0 0 0 1 1 1
0 0 0 1 1 1 0 0 0 1 1 r .
0 0 0 1 1 1 0 0 0 1 1 - L
0 0 0 1 1 1 0 0 0 1 1 1

START END
JOINT .'OINT

3 5
3't

I
8 0

1 0 0
1 1

8 6
1 0 1
2 r
9 0

L02

9 6
1 0 3
1 0 4
1 0 5
1 0 6
1 0 7

8 0
8 1
8 2

8 4
d 5

8 6
8't
8 8
8 9
9 0
9 1

9 3
q d

9 5

9'1
9 8
9 9

I
1 1
1 1
? T

4 7

4 5
4 4

4 1
8 0

1 0 0
1 0 4

I to

L 0 1
t  0 5

9 0
L02
I U O

9 6
1 0 3
1 0 7
1 0 8
1 0 9
1 1 0
1 1 1

8 1
a 2

8 4
d 5

b b

6 t

8 8
8 9
9 0

9 3
9 4

9 6

9 9
8 0

8 4
8 8
8 8
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BSC PORTABIE CIEANROOM

MEI,IBER INFORMATION

L 1

MEMBER

1 4 0
L4t
]-42
l -43
t44
1 4 5
L46

1 4  8
r49
1 5 0
1 5 1
! J Z

1 5 4
1 5 5
1 5 6
157

.]OINT

2 L
3 t
? 1

I
5'7

7 6
2 5
2'7
3 6

1 0 0
1 0 1
1 0 1
! 0 2
! 0 2
1 0 3
1 0 3
1 0 0

END
JOTNT

92
9 4
9 8
9 8
8 2
8 4
8 8
9 2
9 4
9 8
8 1
8 5
8 7
8 9
9 1
95
9'l
9 9

IENGTH
( rNcH)

1 1 3 . 0 3 1
1 1 3 . 0 3 1
1 2 1 . 3 9 3
1 2 1 . 3 9 3

4 8 . 0 0 0
4 8 . 0 0 0
4 8 , 0 0 0
4 8 . 0 0 0
4 8 . 0 0 0
4 8 . 0 0 0
q n  a 1 t

5 0 . 9 1 2
5 0 . 9 1 2
50.912
5 0 . 9 1 2
50 .  9r2
5 0 . 9 1 2
5 0  . 9 t 2

BETA
(DEG)

0 .  0 0
0 .  0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 .  0 0

RE',EAS ES

+++*+*++*+** END OF DATA FROM INTERNAIT STORAGE ********+++*

90. PRINT JOINT COORDINATES AI.I,
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__ PAGE NO. 12BSC PORTABI,E CIEANROOM

JOINT COORDINATES

COORDTNATES ARE INCH UNIT

.]OINT

I

5
6
7
8

1 0
1 L
L2

I 4
l � J

L 6
L 7
1 F

1 9
2 0
2 t

2 4
2 5

3 0

32

5 5

J O

3 7
Jt '

3 9
4 A
4 L
A ?

4 3
4 4

4'7

X

0 ,  0 0 0
3 6 . 0 0 0
6 0 . 0 0 0
8 4 .  0 0 0

1 n ?  ? a ?
1 1 1 . 5 0 0
]-20 .667
1 3 9 . 0 0 0
1 6 3 . 0 0 0
1 8 ? . 0 0 0
2 2 3 . 0 0 0
2 2 3 . O 0 0
2 2 3 . 0 0 0
2 2 3  . 0 0 0
2 2 3  . 0 0 0
223.O00
223.000
2 2 3 . 0 0 0
?23.000
2 2 3 . 0 0 0
2 2 3  . 0 0 0
1 , 8 7 . 0 0 0
1 6 3 . 0 0 0
1 3 9 . 0 0 0

1  1 1 . 5 0 0
3,02 . 333

8 4 . 0 0 0
6 0 . 0 0 0
3 6 . 0 0 0

0 . 0 0 0
0 .  0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0

I

0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 . 0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 ,  0 0 0
0 .  0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 , 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0

z

0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

26-500
5 0 . 5 0 0
? 4 . 5 0 0
9 8 . 5 0 0

11.1 .  5  00
J . 2 4 . 5 0 0
1 4 8 . 5 0 0
1 7 2 . 5 0 0
1 9 6 . 5 0 0
2 2 3 .  0 0 0
2 2 3  . 0 0 0
2 2 3 .  0 0 0
2 ? 3 . 0 0 0
2 2 3  . 0 0 0
2 2 3 . O 0 0
223 . OO0
2 2 3 . 0 0 0
2 2 3 . 0 0 0
2 2 3  . 0 0 0
2 2 3  . 0 0 0
1 9 6 . 5 0 0
1 7 2 , 5 0 0
1 4 8 , 5 0 0
1 2 4 , 5 0 0
1 1 1  .  s 0 0

9 8 . 5 0 0
7 4 . 5 0 0
5 0 . 5 0 0
2 6 .  5 0 0
2 6 . 5 0 0
3 6 .  0 0 0
s 0 . 5 0 0
7 4 . 5 0 0
9 8 . 5 0 0

r24 . 500
1 4 8 . 5 0 0
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BSC PORTABLE CLEANROOM

JOINT COORDINATES

-- PAGE NO, 13

COORDINATES

.]OINT

ARE ]NCH UNIT

4 8
4 9
D U

5_L

5 2
5 3
5 4
5 5
5 6
5'7
5 8
5 9
6 0

65
6 6

6 8
6 9
7 0
8 0
8 1
8 2
o 5

8 5

8'l
8 8
8 9
9 0
9 t
9 2
9 3
9 4
9 5
9 6

9 8
9 9

1 0 0
1 0 1
ro2
1 0 3

x

3 6 . 0 0 0
3 6 . 0 0 0
3 6 . 0 0 0

1 8 7 . 0 0 0
1 8 7 . 0 0 0
t  8 7 . 0 0 0
1 8 7 . 0 0 0
1 8 7 . 0 0 0
1 8 7 ,  0 0 0
1 8 7 .  0 0 0
1 8 7 . 0 0 0
1 8 7 .  0 0 0
1 8 7 , 0 0 0
1 6 3 . 0 0 0
1 3 9 , 0 0 0
L 1  t " . 5 0 0

8 4 . 0 0 0
6 0 . 0 0 0
6 0 . 0 0 0
8 4 . 0 0 0

1 1 1 . 5 0 0
1 3 9 . 0 0 0
1 6 3 . 0 0 0

0 . 0 0 0
3 6 . 0 0 0

1 n ?  ? a ?

1 1 1 . 5 0 0

1 8 ? . 0 0 0
2 2 3  . 0 0 0
2 2 3  . 0 0 0
2 2 3 . 0 0 0
2 2 3 . 0 0 0
223 .000
1 8 7 . 0 0 0

1 1 1 , 5 0 0
1 0 2 . 3 3 3

3 6 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

2 2 3 . 0 0 0
2 2 3  . 0 0 0

0 . 0 0 0

Y

0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 , 0 0 0
0 , 0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 .  0 0 0
0 .  0 0 0
0 , 0 0 0
0 .  0 0 0
0 , 0 0 0

- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 4 8 . 0 0 0
- 8 4 . 0 0 0
- 8 4 . 0 0 0
- 8 4 .  0 0 0
- 8 4 . 0 0 0

z

L ' 7  2  , 5 0 0
1 8 7 . 0 0 0
1 9 6 . 5 0 0

2 6  . 5 0 0
3 6 . 0 0 0
s 0 . 5 0 0
7 4 , 5 0 0
9 8 . 5 0 0

1 2 4 . 5 0 0
1 4 8 . 5 0 0
t ' l2  .500
1 8 7 . 0 0 0
1 9 6 . 5 0 0
1 8 7 . 0 0 0
1 8 7 . 0 0 0
1 8 7 . 0 0 0
1 8 7 . 0 0 0
1 8 7 . 0 0 0

3 6 . 0 0 0
3 6 .  0 0 0
3 6 .  0 0 0
3 6 . 0 0 0
3 6 . 0 0 0

0 .  0 0 0
0 .  0 0 0
0 . 0 0 0
0 , 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

3 6 . 0 0 0
1 1 1 . 5 0 0
1 B ? . 0 0 0
2 2 3 . 0 0 0
2 2 3 . 0 0 0
2 2 3 . 0 0 0
2 2 3 , 0 0 0
2 2 3 . 0 0 0
2 2 3 . 0 0 0
2 2 3 . 0 0 0
1 8 7 .  0 0 0
r - 1 1 . 5 0 0

3 6 . 0 0 0
0 . 0 0 0
0 . 0 0 0

2 2 3  . O 0 0
2 2 3 . 0 0 0
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BSC PORTABLE CLEANROOM

JOINT COORD]NATES

COORDINATES ARE INCH UNIT

JOI NT X

-- PAGE NO. ! 4

744
10s
1 0 6
1 0 ?
1 0 8
1 0 9
1 1 0
1 1 1

* * * * * * * + * + * *

0 .  0 0 0
e 2 3 .  0 0 0
223 .  OO0

0 .  0 0 0
0 .  0 0 0

2 2 3 . 0 0 0
2 2 3 . 0 0 0

0 .  0 0 0

Y

- 9 0 . 0 0 0
- 9 0 . 0 0 0
- 9 0 . 0 0 0
- 9 0 . 0 0 0

- ! . 9 2 . 0 0 0
- 1 9 2 . 0 0 0
- 1 9 2 . 0 0 0
- 1 9 2 . 0 0 0

z

0 .  0 0 0
0 . 0 0 0

2 2 3 . O O 0
2 2 3  . 0 0 0

0 . 0 0 0
0 .  0 0 0

2 2 3  . O O 0
2 2 3  . 0 0 0

END OF DATA FROM INIERNA! STORAGE ********++**

91-. PRINT SUPPORT INFORMATION AI,L

SUPPORT INFORMATION (1=FIXED, 0=REI,EASED)

UNITS FPR SPRING CONSTANTS ARE POUN INCH DEGREES

,'OINT FORCE-X/ FORCE-Y/ FORCE_Z/ MOM-X/ MOM-Y/ MOM-Z, /
KFX KFY KFZ K}{{ KMY KMZ

1 0 8  0  1  0  0  1  0
0 . 0  0 . 0  0 , 0  0 . 0  0 . 0  0 . 0

1 0 9  0  1  0  0  1  0
0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0

110 0 l .  0  0 1 0
0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . . 0

r - r . 1  0 1 . 0  0 1 0
0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0

*+*+******r.* END OF DATA FROM INTERNA! STORAGE +**********'r

92. PRTNT ANAI,YSIS RESULTS
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BSC PORIABLE C],EANROOM

.]O]NT D] SPI,ACEMENT (INCE RADIANS ) STRUCTURETYPE = SPACE

-- PAGE NO.

JOfNT

I
2
?

J

6
7

1 0
1 1

1 2
1 3
I 4
-1f,

_LO

I 7
1 8
1 9

? L
2 2
2 3

Z J

2 7
2 R

2 9
3 0

3 4
l 5

3 7
3 8

4 0
4 L

4 3
4 4

4 7
4 8

- 0 , 0 1 0 3 7
- 0 . 0 2 5 8 8
- 0 . 0 2 ? 5 0
- 0 . 0 2 3 0 6
- 0 . 0 1 9 { 7
- 0 . 0 1 8 9 7
- 0 . 0 1 . 9 { 7
- 0 .  0 2 3 0 6
- 0 . 0 2 7 5 0
- 0 ,  0 2 5 8 8
- 0 . 0 1 0 3 7
- 0 . 0 2 0 0 9
- 0 .  0 2 3 5 5

- 0 . 0 1 9 2 8
- 0 . 0 1 8 4 1 -
-0 .0L928
-0 , 02238
- v .  v z J ) )
- 0 . 0 2 0 0 9
- 0 . 0 1 0 3 7
- 0 . 0 2 5 8 8
- 0 . 0 2 7 5 0
- 0 . 0 2 3 0 6
- 0 , 0 1 9 4 ?
- 0 . 0 1 8 9 7
- 0 . 0 1 9 4 ?
- 0 . 0 2 3 0 6
- 0 . 0 2 7 5 0
- 0 . 0 2 5 8 8
- 0 .  0 1 0 3  ?
- 0 . 0 2 0 0 9
- 0 , 0 2 3 5 5
-o . 02238
- 0 . 0 1 9 2 8
- 0 . 0 1 8 4 1
- 0 . 0 1 9 2 8
-0 , 02238
- 0 . 0 2 3 5 5
- 0 . 0 2 0 0 9
- 0 . 0 8 4 9 8
- 0 , 1 0 5 5 3
- 0 . 1 3 4 1 8
-  0  .  1 7 1 0 1
- 0 . 1 9 0 9 6
- 0 . 1 9 0 9 6
- 0 . 1 7 1 0 1
- 0 . 1 3 4 1 8

0 . 0 0 0 8 6
0 . 0 0 0 0 5
0 . 0 0 0 9 4
0 . 0 0 2 1 8
0 . 0 0 2 8 1
0 . 0 0 2 8 9
0 . 0 0 2 8 1
0 . 0 0 2 1 8
0 . 0 0 0 9 5
0 . 0 0 0 0 5
0 . 0 0 0 8 7
0 . 0 0 0 6 7
0 . 0 0 0 4 8
0 . 0 0 0 3 0
0 . 0 0 0 L 1
0 . 0 0 0 0 1

- 0 .  0 0 0 0 9
- 0 . 0 0 0 2 7
- 0 , 0 0 0 4 5
- 0 . 0 0 0 6 4
- 0 . 0 0 0 8 4
- 0 . 0 0 0 0 3
- 0 . 0 0 0 9 2
- 0 . 0 0 2 1 6
-0.002'19
- 0 . 0 0 2 8 7
-0.002' t9
- 0 . 0 0 2 1 6
- 0 . 0 0 0 9 3
- 0 . 0 0 0 0 3
- 0 . 0 0 0 8 5
- 0 . 0 0 0 6 4
- 0 , 0 0 0 4 6
- 0 . 0 0 0 2 8
- 0 . 0 0 0 0 9

0 . 0 0 0 0 1
0 .  0 0 0 1 1
0 .  0 0 0 2 9
0 . 0 0 0 4 8
0 . 0 0 0 6 6
0 . 0 0 0 0 4
0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 2
0 . 0 0 0 0 1
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 1

X- ROTAN

0 . 0 0 0 4 6
0 .  0  0 2 1 4
o .00222
0 . 0 0 2 3 1
0 . 0 0 2 1 9
0 , 0 0 2 1 9
0 . 0 0 2 1 9
0 . 0 0 2 3 1 .
o  .  0 0 2 2 2
0 . 0 0 2 1 4
0 . 0 0 0 4 6
0 . 0 0 0 2 5
0 . 0 0 0 0 4

- 0 . 0 0 0 1 1
- 0 . 0 0 0 1 0

0 . 0 0 0 0 0
0 . 0 0 0 1 0
0 . 0 0 0 1 1

- 0 . 0 0 0 0 4
- 0 . 0 0 0 2 5
- 0 . 0 0 0 4 6
- 0 . 0 0 2 1 4
-o .4022.?
- 0 , 0 0 2 3 1
- 0 . 0 0 2 1 9
- 0 . 0 0 2 1 9
- 0 . 0 0 2 1 9
- 0 . 0 0 2 3 1
-0 ,  QQ222
- 0 . 0 0 2 1 4
- 0 . 0 0 0 4 6
- 0 . 0 0 0 2 5
- 0 . 0 0 0 0 4

0 . 0 0 0 1 1
0 . 0 0 0 1 . 0
0 . 0 0 0 0 0

- 0 . 0 0 0 1 0
- 0 . 0 0 0 1 1

0 . 0 0 0 0 4
0 . 0 0 0 2 s
0 .00220
0 . 0 0 2 0 9
0 .  0 0 1 8 3
0 . 0 0 1 2 0
0 . 0 0 0 4 4

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

Y_ROTAN

0 , 0 0 0 0 3
- 0 . 0 0 0 0 1
- 0 .  0 0 0 0 5
- 0 . 0 0 0 0 4
- 0 . 0 0 0 0 2

0 , 0 0 0 0 0
0 . 0 0 0 0 2
0 . 0 0 0 0 4
0 . 0 0 0 0 5
0 . 0 0 0 0 1

- 0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 2
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 2
- 0 . 0 0 0 0 3

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

0 . 0 0 0 0 0
0  . 0 0 0 0 2
0 . 0 0 0 0 4
0 . 0 0 0 0 5
0 . 0 0 0 0 1

- 0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 2
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 . 0 0 0 0 2
- 0 , 0 0 0 0 3
- 0 . 0 0 0 0 2
- 0 . 0 0 0 0 2
- 0 , 0 0 0 0 1

0 . 0 0 0 0 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

Z-ROTAN

- 0 . 0 0 0 4 2
- 0 . 0 0 0 2 6

0 . 0 0 0 0 9
0 .00022
0 . 0 0 0 1 1
0 . 0 0 0 0 0

- 0 . 0 0 0 1 1
- 0 . 0 0 0 2 2
- 0 . 0 0 0 0 9

0 . 0 0 0 2 6
0 . 0 0 0 4 2
0 . 0 0 0 3 9
0 . 0 0 0 3 7
0 . . 0 0 0 3 4
0 . 0 0 0 3 2
0 . 0 0 0 3 0
0 .  0 0 0 3 2
0 . 0 0 0 3 4
0 . 0 0 0 3 7
0 . 0 0 0 3 9
0 . 0 0 0 4 2
0 . 0 0 0 2 6

- 0 . 0 0 0 0 9
- 0 . o o o 2 2
- 0 . 0 0 0 1 1

0 . 0 0 0 0 0
0.  0001.1
0 ,00022
0 . 0 0 0 0 9

- 0 . 0 0 0 2 6
- 0 . 0 0 0 4 2
- 0 . 0 0 0 3 9
- 0 . 0 0 0 3 7
- 0 . 0 0 0 3 4
- 0 .  0 0 0 3 2
- 0 . 0 0 0 3 0
- 0 .  0 0 0 3 2
- 0 . 0 0 0 3 4
- 0 . . 0 0 0 3 7
- 0 . 0 0 0 3 9
- 0 . 0 0 0 4 0
- 0 . 0 0 0 4 s
- 0 . 0 0 0 4 5
- 0 . 0 0 0 4 5
- 0 . 0 0 0 4 5
- 0 .  0 0 0 4 5
- 0 . 0 0 0 4 5
- 0 . 0 0 0 4 5

LOAD X-TFANS Y-TRANS Z_TRANS

1  0 . 0 0 0 1 2
1  - 0 . 0 0 0 2 1
1  - 0 . 0 0 0 4 3
1  - 0 . 0 0 0 6 5
1  - 0 . 0 0 0 8 2
1  - 0 . 0 0 0 9 1
1  - 0 . 0 0 0 9 9
1  - 0 . 0 0 1 1 6
r "  - 0 . 0 0 1 3 8
r  - 0 . 0 0 1 6 0
1  - 0 . 0 0 1 9 3
1  - 0 . 0 0 1 3 8
1  - 0 . 0 0 0 7 3
1  - 0 . 0 0 0 4 9
1  - 0 . 0 0 0 4 9
1  - 0 . 0 0 0 5 0
1  - 0 . 0 0 0 4 9
1  - 0 . 0 0 0 5 0
1  - 0 . 0 0 0 ? 3
1  - 0 . 0 0 1 3 9
1  - 0 . 0 0 1 9 4
1  - 0 . 0 0 1 6 1
r .  - 0 . 0 0 1 3 9
1  - 0 . 0 0 1 1 ?
l -  - 0 . 0 0 1 0 0
1  - 0 . 0 0 0 9 r
1  - 0 . 0 0 0 8 3
I  - 0 . 0 0 0 5 6
r -  - 0 . 0 0 0 4 4
!  - o  . 0 0 a 2 2
1  0 . 0 0 0 1 1
1  - 0 .  0 0 0 4 3
1  - 0 . 0 0 1 0 9
1  - 0 .  0 0 1 3 2
1  - 0 .  0 0 1 3 3
I  - 0 . 0 0 1 3 1
1  - 0 . 0 0 1 3 3
1  - 0 . 0 0 1 3 2
1  - 0 . 0 0 1 0 8
I  - 0 . 0 0 0 4 3
1  - 0 . 0 0 0 6 0
1  - 0 , 0 0 0 8 6
1  - 0 . 0 0 1 1 , 1
1  - 0 , 0 0 1 3 1
1  - 0 .  0 0 1 3 4
1  - 0 . 0 0 1 3 4
1  - 0 . 0 0 1 3 2
1  - 0 .  0 0 1 1 2
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BSC PORTAB],E CIEANROOM

JOINT DI SPI.ACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE

-- PAGE NO. L 6

.]OINT

4 9
) U
5 1
5 Z

5 3

5 5
5 6
5 7
5 8
5 9
6 0
l f I

6 5
6 6
67
6 8
6 9
? 0
8 0
8 1

E J

8 4

8 6
8 7
8 8
8 9
9 0
9 1

9 4
9 5

9 8
9 9

1 0 0
1 0 1
L02
t-03
L 0 4
1 0 5

- U .  - L U C  J  J
- 0 . 0 8 4 9 8
- 0 . 0 8 4 9 8
- 0 . 1 0 5 5 3
-  0  .  1 3 4 1 8
- 0 . 1 7 1 0 1
- 0 , 1 9 0 9 6
- 0 . 1 9 0 9 6
-0.171,01,
- U . . t J q I E

- 0 . 1 0 5 s 3
- 0 . 0 8 4 9 8
- 0 . 1 1 ? 7 8

- 0 . 1 2 6 0 6
- 0 . 1 1 7 7 8
- 0 . 1 " 1 7 7 I
- 0 .  L 2 6 0 6
- 0 . 1 2 9 3 9
- 0 . L 2 6 0 6
- 0 . L 1 7 7 8
- 0 . 0 0 9 6 3
-0 .01,220
- 0 . 0 1 9 0 6
-  0 .  0 1 8  8 1
- 0 . 0 1 9 0 6
-0 ,01220
- 0 . 0 0 9 6 3
- 0 . 0 1 1 ? L
- 0 . 0 1 7 8 4
- 0 . 0 1 1 ? 1
- 0 . 0 0 9 6 3
-0 .01220
- 0 . 0 1 9 0 6
- 0 . 0 1 8 8 1
- 0 . 0 1 9 0 6
- 0 .  0 1 2 2  0
- 0 , 0 0 9 6 3
- 0 . 0 1 1 - 7 L
- 0 . 0 1 7 8 4
- 0 . 0 1 1 7 1
- 0 . 0 0 9 0 5
- 0 . 0 0 9 0 5
- 0 . 0 0 9 0 5
- 0 . 0 0 9 0 5
- 0 . 0 0 8 9 5
- 0 , 0 0 8 9 5

- 0 . 0 0 0 0 2
- 0 . 0 0 0 0 2

0 . 0 0 0 0 4
0 . 0 0 0 0 4
0 . 0 0 0 0 3
0 . 0 0 0 0 3
0 . 0 0 0 0 2
0 . 0 0 0 0 1
0 .  0 0 0 0 0

- 0 , 0 0 0 0 1
- 0 . 0 0 0 0 1
- 0 . 0 0 0 0 2
- 0 . 0 0 0 9 6
- 0 . 0 0 2 1 5
- 0 , 0 0 2 4 9
- 0 . 0 0 2 1 s
- 0 . 0 0 0 9 6

0 . 0 0 0 9 8
0 . 0 0 2 1 7
0 .  0 0 2 5 1
0 .  0  0 2 1 ?
0 . 0 0 0 9 8

- 0 . 0 0 0 4 0
- 0 . 0 1 8 6 5
- 0 . 0 6 6 0 6
-o.06 '724
- 0 . 0 6 6 0 6
- 0 . 0 1 8 6 4
- 0 . 0 0 0 4 0
- 0 . 0 0 0 2 4

0 . 0 0 0 0 1
0 . 0 0 0 2 7
0 . 0 0 0 4 3
0 . 0 1 8 6 7
a . o 6 6 0 8
o . 0 6 7 2 6
0 . 0 6 6 0 8
0 . 0 1 8 6 6
0 . 0 0 0 4 2
0 . 0 0 0 2 ?
0 . 0 0 0 0 1

- 0 . 0 0 0 2 5
- 0 . 0 0 2 8 3
-0 .00282

0 . 0 0 2 8 5
0 . 0 0 2 8 4

- 0 . 0 0 3 4 7
- 0 . 0 0 3 4 6

X- ROfAN

- 0 . 0 0 2 0 9
- 0 . 0 0 2 2 0

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

- 0 . 0 0 0 4 4
-0 . 00120
- 0 . 0 0 1 8 3
- 0 . 0 0 2 0 9
- 0 . 0 0 2 2 0
- 0 . 0 0 2 4 8
- 0 . 0 0 2 8 8
- 0 . 0 0 2 8 8
- 0 . 0 0 2 8 8
- 0 . 0 0 2 4 8

0 . 0 0 2 4 8
0 . 0 0 2 8 8
0 .  0 0 2 8 8
0 .  0 0 2 8 8
0 . 0 0 2 4 8

- 0 . 0 0 0 0 4
0 , 0 0 0 1 6
0 . 0 0 0 9 7
0 , 0 0 0 9 7
0 , 0 0 0 9 7
0 , 0 0 0 1 6

- 0 . 0 0 0 0 4
0 , 0 0 0 1 1
0 . 0 0 0 0 0

- 0 . 0 0 0 1 1
0 . 0 0 0 0 4

- 0 . 0 0 0 1 6
- o  , 0 0 0 9 7
- 0 . 0 0 0 9 7
- 0 . 0 0 0 9 7
- 0 . 0 0 0 1 6

0 . 0 0 0 0 4
- 0 . 0 0 0 1 1

0 . 0 0 0 0 0
0 . 0 0 0 1 1
0  .  0 0 0 1 1
0 . 0 0 0 L 1 -

- 0 . 0 0 0 1 1
- 0 . 0 0 0 1 1

0 . 0 0 0 1 1
0 . 0 0 0 1 1

Y-ROTAN

0 . 0 0 0 0 2
0 . 0 0 0 0 2
0 . 0 0 0 0 2
0 . 0 0 0 0 2
0 . 0 0 0 0 r ,
0 . 0 0 0 0 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
- 0 .  0 0 0 0 2
- 0 .  0 0 0 0 2
-  0 .  0 0 0 0 5
- 0 . 0 0 0 0 2

0 . 0 0 0 0 0
0 .  0 0 0 0 2
0 ,  0 0 0 0 s

- 0 . 0 0 0 0 5
- 0 . 0 0 0 0 2

0 . 0 0 0 0 0
0 . 0 0 0 0 2
0 . 0 0 0 0 5
0 . 0 0 0 2 r
0 . 0 0 0 7 4
0 . 0 0 0 2 5
0 . 0 0 0 0 0

- 0 . 0 0 0 2 6
- 0 . 0 0 0 7 4
- 0 . 0 0 0 2 L

0 .  0  0 0 0 2
0 . 0 0 0 0 0

- 0 .  0 0  0 0 2
0 . 0 0 0 2 1
0 , 0 0 0 7 4
0  . 0 0 0 2 6
0 . 0 0 0 0 0

- 0 . 0 0 0 2 5
- 0 . 0 0 0 ? 4
- 0 . 0 0 0 2 1

0 . 0 0 0 0 2
0 . 0 0 0 0 0

- 0 .  0 0 0 0 2
0 .  0 0 0 2 3

- 0 . 0 0 0 2 3
0 . 0 0 0 2 3

- 0 . 0 0 0 2 3
0 . 0 0 0 2 3

- 0 . 0 0 0 2 3

Z-ROTAN

- 0 . 0 0 0 4 5
- 0 . 0 0 0 4 0

0 . 0 0 0 4 0
0 . 0 0 0 4 5
0 . 0 0 0 4 5
0 . 0 0 0 4 s
0 . 0 0 0 4 5
0 . 0 0 0 4 5
0 . 0 0 0 4 5
0 . 0 0 0 4 5
0 . 0 0 0 4 5
0 . 0 0 0 4 0
0 .  0 0 0 4 ?
0 .  0 0 0 2 3
0 . 0 0 0 0 0

- 0 .  0 0 0 2 3
- 0 .  0 0 0 4 7
-0.a0047
- 0 . 0 0 0 2 3

0 . 0 0 0 0 0
0 . 0 0 0 2 3
0 . . 0 0 0 4 7
0 . 0 0 0 0 2

- 0 . 0 0 0 1 3
0 . 0 0 0 0 6
0 . 0 0 0 0 0

- 0 . 0 0 0 0 6
0 . 0 0 0 1 3

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

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

- o  . 0 0 0 0 6
0 . 0 0 0 0 0
0 . 0 0 0 0 6

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

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

0 . 0 0 0 1 2
0 . 0 0 0 1 2

- 0 . 0 0 0 1 2
- 0 . 0 0 0 1 2

0 .  0  0 0 1 2

LOAD X-TRANS Y-TMNS Z-TRANS

1  - 0 . 0 0 0 8 7
1  - 0 . 0 0 0 6 0
1  - 0 . 0 0 1 2 1
1  - 0 . 0 0 0 9 5
1  - 0 . 0 0 0 7 0
1  - 0 . 0 0 0 5 0
1  - 0 , 0 0 0 4 7
t  - 0 . 0 0 0 4 ?
r .  - 0 . 0 0 0 5 0
I  - 0 . 0 0 0 7 0
r -  - 0 , 0 0 0 9 5
|  -0 .00t22
1  - 0 . 0 0 0 9 4
r .  - 0 . 0 0 0 9 2
1  - 0 .  0 0 0 9 1
1  - 0 . 0 0 0 9 0
1  - 0 . 0 0 0 8 8
1  - 0 . 0 0 0 8 8
1  - 0 . 0 0 0 8 9
1  - 0 . 0 0 0 9 1
1  - 0 . 0 0 0 9 2
1  - 0 . 0 0 0 9 3
1  - 0 . 0 0 1 4 s
l -  - 0 . 0 0 1 3 1
r .  - 0 .  0 0 1 1 2
L  - 0 . 0 0 0 9 t
1  - 0 . 0 0 0 6 9
1  - 0 . 0 0 0 5 0
1  - 0 .  0 0 0 3 6
1  - 0 . 0 0 3 2 6
L  0 . 0 0 4 6 3
1  - 0 . 0 0 3 2 6
1  - 0 . 0 0 0 3 7
1  - 0 . 0 0 0 5 0
1  - 0 . 0 0 0 7 0
1  - 0 , 0 0 0 9 1
1  - 0 . 0 0 1 1 2
1  - 0 . 0 0 1 3 2
1  - 0 , 0 0 1 4 6
1 -  0 . 0 0 1 4 4
L  - 0 .  0 0 6 4 4
1  0 . 0 0 1 4 5
1  - 0 . 0 0 4 3 8
1  0 .  0 0 2 5 7
1  0 . 0 0 2 s 6
1  - 0 . 0 0 4 3 8
1  - 0 . 0 0 5 1 1
1  0 .  0 0 3 3 0
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BSC PORTABIJE CLEANROOM

JOINT DI SPI,ACEITENT (TNCH RAD]ANS) STRUCTURE TYPE = SPACE

-- PAGE NO.

Y-ROTAN Z_ROTANJOINT

1 0 6
1 0 7
1 0 8
I U Y

1 1 0
1r. 1

Y_TRANS

- 0 . 0 0 8 9 5
- 0 . 0 0 8 9 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

Z-TRANS

0 . 0 0 3 4 9
0 . 0 0 3 4 8

- 0 . 0 1 4 3 5
- 0 . 0 1 { 3 4

0 . 0 1 4 3 ?
0 . 0 1 4 3 ?

X-ROTAN

- 0 . 0 0 0 1 1
- 0 . 0 0 0 1 1

0 .  0  0 0 1 1
0 .  0  0 0 1 1

- 0 . 0 0 0 1 1
- 0 . 0 0 0 1 1

0 .  0 0 0 2 3
- 0 . 0 0 0 2 3

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

IOAD X_TRANS

l -  0 . 0 0 3 2 9
1  - 0 . 0 0 5 1 2
1  - 0 . 0 1 7 6 0
1  0 . 0 1 5 7 9
1  0 . 0 1 5 ? 8
I  - 0 . 0 1 7 6 1

0 .  0 0 0 1 2
- 0 . 0 0 0 1 2
- 0 . 0 0 0 L 2

a  . 0 0 4 L 2
0. .  00012

-0.  0 001,2
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BSC PORTABLE CLEANROOM PAGE NO. ]-8

MOM Z

0 . 0 0
0 , 0 0
0 . 0 0
0 , 0 0
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SUPPORT REACTIONS -UNIT POUN INCH STRUCTURE TYPE =

JOINT

L 0 I
1 0 9
1 1 0
L l I

LOAD

1
1
I
1

FORCE-Z

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0

MOM.Y

- 8 8 . 5 5
8 8 . 5 7

- 8 8 . 5 5
8 8 . 5 7

FORCE-X FORCE-Y

0.  00 l -219 .  t -1
0 .  0 0  1 2 1 9  .  1 0
0 .  0 0  1 2 1 9 . 1 0
0 .  0 0  1 2 1 9 . 1 0



BSC PORTABLE CLEANROOM -- PAGE NO. 1 9

MEMBER END FORCES STRUCTURE TYPE = SPACE

AI,I, UNITS ARE -_ POUN INCH

MEFTBER ]"OAD JT AXIA! SHEAR-Y

7 r

r  8 3 3 . 3 5

2  8 3 ? , 1 0
3  - 8 3 7  .  1 0

3  8 3 7 . 1 0
q  - d 5  / .  - L U

4  8 4 2 . 0 6
5  - 8 4 2 . 0 6

5  8 3 2 . 8 5
6  - 8 3 2 . 8 5

6  8 3 2 . 8 5
7  - 8 3 2 .  8 5

' t  8 4 2  . 0 6
I  - 8 4 2 . 0 6

e  8 3 7  .  1 0
9  - 8 3 ? . 1 0

9  8 3 7 . 1 0
1 0  - 8 3 ? . 1 0

1 0  8 3 3 . 3 6
1 1  - 8 3 3 . 3 6

11 698. '75

L 2  6 9 8 . 7 5
r J  - o y u .  / )

l 4  - 6 9 8 . 7 5

1 4  6 9 8 . 7 5
I J  - O Y U .  / J

1 5  6 9 8 . 7 5
1 6  - 6 9 8 . 7 5

3 3 3 .  s 6

- 1 1 5 . 9 8
1 3 7 . 3 0

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

-280.02
2 9 6  . 3 1

8 . 1 5
- 0 . 0 1

0 . 0 0
8 . 1 5

2 9 6 . 3 1
-280.02

202.82
- 1 8 L . 4 9

1 3 7 .  3 0
- I I J . Y /

- z J 5 . 6 l

6 5 . 5 3
- 4 1 . 9 8

2 5 . ' 1 9

- 6 9 . 9 7
9 1 . . 3 0

- 1 3 5 . 4 9

2 L 4  . 3 6

SHEAR-Z

L 6  . 8 2

- 1 4 .  ? 5

- 9 . ? 4
9 . 2 4

- 1 4 . 9 8
1 4 .  9 8

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

1 4 . 9 8

9  . 2 4
- 9  . 2 4

- l - 4 . 7 5

- 1 6 . 8 2
L 6  . 8 2

2 9  . 2 2

t .  a ' |
- r .87

- 2 . 7 9

- r , ' 14
r , ' 1 4

-3 .5 ' �1

TORSION

6L78 .  02

- 4 9 1 . 5 3

4 9 1  . 5 3

- 4 Y I . 5 J

4 9 1 . 5 3

8' t  8  .28
-a'78 -28

- 0 . 0 1
0 . 0 1

0 . 0 0
0 , 0 0

- 8 7 8 . 2 9
8 1 8 , 2 9

4 9 1 . 5 3
- 4 9 1 . 5 3

4 9 1 . 5 3
- 4 9 1 . 5 3

6] .78.O2
- 6 L 7 8  .  0 2

L 4 0 . 2 6
- 1 4 0 , 2 6

t 4 0 . 2 6

! 4 0 . 2 6
- r 4 0 . 2 6

L 4 0  . 2 6

L 4 0 . 2 6
- r 4 0 . 2 6

MOM_Y

- 4 3 8 .  0 9

4 ! 6  . 6 2
- 6 2  . 6 0

1 5 9 . 1 0

- 5 9 . 4 4
3 3 4 . 0 6

-25 ' t  .39
2 5 ? . 3 8

- z J  |  . 5 Y

25'7 ,39

- 3 3 4 . 0 6
5 9 . 4 4 '

- 1 5 9 . 1 0

6 2  . 6 0
- 4 1 6 . 6 r

4 3 8 . 0 9
1,67 .52

- 7 0 1 . 4 8

7 2 , 7 9
- 1 1 7 . 6 5

1 1 " 7 . 6 5
- 5 U .  b 9

5 0 . 6 9
- 8 . 8 ?

8 .  8 7
3't .5'7

MOM-Z

3696 , 44

- '7  5 ' t  L ,  42
4 5 3 2 . 0 9

- 4 5 3 2 , 0 9
- 7  9  . 3 4

- 8 6 . 6 8
- ) r v o . 1 5

4952 . 47
- 4 9 1 5 .  0 9

4 9 1 5 . 1 0
- 4 9 5 2  , 4 6

5L96.24
8 6  . 6 6

7 9 . 5 5
4 s 3 2 . 1 1

-4532 , 1,1,'t 571, . 40

-3696 .44

- 2 4 4 5  . 4 8
3 8 6 9 ,  9 4

- 3 8 6 9 . 9 5
3 5 0 7 . 0 4

- 3 5 0 7 . 0 4
1  5 7 1 .  8 0

- 1 9 3 5 . 7 9

L935 .'t 4
-4647 .30

1 0

1 1

L2

1 3

L 4
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BSC PORTABI,E CIEANROOM

MEMBER END FORCES STRUCTURE TYPE = S PACE

AI,L UNITS ARE __ POUN TNCH

MEI,IBER T,OAD .'T AXIAI SHEAR-Y

-_ PAGE N O .

7 6
t ' 7  - 6 9 8 . 7 s

! ' 7  6 9 8 . 7 5
1 8  - 6 9 8 . 7 5

1 8  6 9 8 . 7 5
l -9  -698. '15

1 9  6 9 8 .  ? 5
2 0  - 6 9 8 . ? s

4 V  b v d .  / J

z L  - o ! r t t .  / J

2 L  8 3 3 . 3 5
2 2  - 8 3 3 . 3 5

2 2  8 3 7 . 1 0
2 3  - 8 3 7 . 1 0

2 3  8 3 7 . 1 0
2 4  - 8 3 ? . 1 0

2 4  8 4 2 , 0 6
2 5  - 8 4 2 . 0 6

z 3  d 5 z .  b )

2 6  - 8 3 2 . 8 5

2 6  8 3 2 . 8 5
2 7  - 8 3 2 . 8 5

2 7  8 4 2 . 0 6
2 8  - 8 4 2 .  0 6

2 8  8 3 ? . 1 0
z t  - o 5  / .  r u

2 9  8 3 7 . 1 0
3 0  - 8 3 7 . 1 0

3 0  8 3 3 . 3 5
3 1  - 8 3 3 . 3 5

3 1  6 9 8 . 7 5
3 2  - 6 9 8 . 7 5

2 r 4  . 3 6
- 2 0 2  . 8 0

1 5 6 . 8 1
- 1 J ) . . 1 v

9 1 - . 3 0
- 6 9 . 9 ' t

2 5 . 7 8

- 4 1 . 9 8
6 5 .  5 3

3 3 3 . 5 6
- 2 5 5 . d  I

- 1 1 5 . 9 8
l - 3 7 . 3 1

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

-280 ,02
2 9 6 . 3 L

8 . 1 4
0 . 0 0

0 . 0 0
8 , 1 4

2 9 6 . 3 t
- 2 8 0  , 0 2

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

1 3 7 . 3 0
- 1 1 5 . 9 7

- 2 5 3  . 8 7
3 3 3 . 5 6

6 5 .  5 3
- 4 1 . 9 8

SHEAR-Z

3 .  5 7
- 3 . 5 7

r , 7 4
- r .14

2 . ' t 9
-2 . ' 19

- t - . 8 7
1 .  8 7

- 2 9 . 2 2

l o .  o z

- 1 4 . 7 5
1 4 . 1 5

- 9  . 2 4
9  . 2 4

- 1 4 . 9 8
1 4 . 9 8

0 . 0 0
0 .  0 0

0 . 0 0
0 . 0 0

1 4 . 9 8
- 1 4 . 9 8

9 . 2 4
- 9 . 2 4

1 4 . 7 5
- t 4  . 1 5

7 6 . 8 2

2 9  . 2 2
- 2 9  . 2 2

TORSION

- r 4 0  . 2 6
! 4 0 . 2 6

- L 4 0  . 2 6
L 4 0  , 2 6

- L 4 0 . 2 6
r 4 0 . 2 6

- r 4 0 . 2 6
L 4 0 , 2 6

- ! 4 0 . 2 6
r 4 0 . 2 6

- o t  t  6 . u z
6 1 7 I  . 0 2

- 4 9 1 . 5 3
4 9 1 . 5 3

- 4 9 1 . 5 3
4 9 1 . 5 3

8'7 L 28
- 8 7 8 . 2 8

0 . 0 0
0 . 0 0

0 .  0 0
0 .  0 0

- 8 7 8 . 2 8
8 ' 7 8  . 2 8

{ Y T . J J
- 4 9 1 . 5 3

4 9 1 .  s 3
- 4 9 1 . 5 3

6778.O2

L 4 0 . 2 6

MOM-Y

- 3 7  . 5 7
- 8 . 8 7 .

8 . 8 7
- 5 0 . 6 9

5 0 . 5 9
- L 1 7 . 6 5

,t-_t / . oJ
- 7 2 , ' t 9

7 0 1 . 4 8

- L O t . J Z

- 4 3 8 . 0 9

4L6 .62
- 6 2 . 6 0

6 2  . 6 0
1 5 9 . 0 9

- 5 9  , 4 4
3 3 4 . 0 6

- 2 5 1  . 3 9

- 2 5 ' 7  . 3 9
z J  |  . 5 9

- 3 3 4 . 0 6
5 9 . 4 4

- r 5 9 .  _ L U
- 6 2  . 6 0

- 4 1 6 . 6 L

4 3 8 . 0 9

- 7 0 1 . 4 8
- 7 2  . 7  9

MOM-Z

4647 .30
- 1 9 3 5 . 7 5

1 9 3 5 . 8 0
1 5 7 1  .  8 1

- 1 5 7 1 - .  8 0
3 5 0 7 . 0 3

- 3 5 0 7 . 0 3
3 8 6 9 . 9 6

- 3 8 5 9 . 9 3
2445 . 4A

3 6 9 6 . 4 4
68'17 .32

- 1 5 1 L , 4 6
4 5 3 2 . 0 5

- 4 5 3 2 . 0 9
- 7 9 . 5 5

- 8 6 . 6 4
- 5 1 9 6 . 2 1

4952 . 43
- 4 9 L 5 . 1 3

4 9 1 5 . 1 4
-4952.43

J L J O .  2 4

8 6 . 6 6

7 9 . 5 7
4532 . t2

-4532 , L2
7 5 '1L,  40

- 6 8 ? ? . 3 0
-3696 .42

- 2 4 4 5  . 4 8
3 8 6 9 . 9 3

!'l

1 8

1 9

2 0

2 !

2 3

2 5

2 7

2A

2 9

3 0

31.
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BSC PORTABLE C],EANROOM -- PAGE NO. 2I

I4N4BER END FORCES

ATT, UNITS ARE -_

ME},IBER LOAD .'T

1

STRUCTURE TYPE = SPACE

POUN INCH

AXIA], SHEAR-Y SHEAR-Z

32

3 4

3 5

3 8

4 0

4 1

4.4

. 1

3 3  - 6 9 8 . 7 5

3 3  6 9 8 . 7 5
3 4  - 6 9 8 . 7 5

3 4  6 9 8 . 7 5
3 5  - 6 9 8 . 7 5

5 !  O v U .  / J

3 6  - 6 9 8 . 7 5

3 6  6 9 8 . 7 5
5  t  - o y d .  , J

5 t  o v t t .  / 5

3 8  - 6 9 8 .  ? s

3 8  6 9 8 .  ? 5
3 9  - 6 9 8 .  ? 5

5 v  b v E .  / : t

4 0  - 6 9 8 . 7 5

40 698. '15
1  - 6 9 8 , 7 5

2 3r ,5 '7
4 1  - 3 1 . 5 ?

4 t  3 1 .  5 ?
4 2  - 3 1 . 5 ?

4 2  3 1 , 8 0
4 3  - 3 1 . 8 0

4 3  3 1 . 8 0
4 4  - 3 1 . 8 0

4 4  3 1 . 8 0
4 5  - 3 1  . 8 0

4 5  3 1 . 8 0
4 6  - 3 1 .  8 0

4 6  3 1 . 8 0
4 ' 7  - 3 1 . 8 0

- 4 , 4 6
25, '78

9 1 . 3 0

- 1 3 5 . 4 9
1 5 6 . 8 L

- 2 0 2  . 8 0
2 1 4 . 3 5

2 r 4  . 3 5
- 2 0 2 , 4 0

1 5 6 . 8 1
- 1 , 3 5 . 4 9

9 1 . 3 0
-69 .9'7

2 5  . ' 7 I

- 4 1 . 9 8
6 5 . 5 3

3 6 9 . 8 4
- 3 1 4 . 5 0

2 6 8 .  0 8
- 2 5 9 . 6 3

20r  .  46
- l - 8 8 . 5 7

1 4 4 . 3 8
- 1 2 3 . 0 5

7 8 . 8 6
- 5 7 . 5 4

L 1 .  5 5
1 1 .  5 5

- 5 7 . 5 4
' t  8  . 8 7

1 , 8 7
- 1 . 8 7

- L . 7  4
L . 7  4

- . ' . 5 /

I . ' 1  4
- t . 7 4

2 . 7 9
-2 . ' � l  9

- 1 . 8 7
1 . 8 7

-29 .22

- 3 . 7 5

2 3 . 6 0

- 5 . 4 4

0 . 7 8
- 0 . ? 8

1 . 8 3
- 1 . 8 3

0 . 0 0
0 , 0 0

- 1 . 8 3
1 . 8 3

TORSION

L 4 0 . 2 6
- ] .40.26

- I 4 0 . 2 6

r 4 0 . 2 6
- t 4 0 . 2 6

I 4 0 . 2 6
- 1 4 0 . 2 6

-3,40 .26
r 4 0  , 2 6

t 4 0 . 2 6

- r 4 0  . 2 6
r 4 0  . 2 6

- L 4 0 . 2 6

t 4 0 . 2 6

6 9 4 . 1 1
- 6 9 4 , 1 1

- 6 9 4 . 1 1

0 . 0 0
0 .  0 0

0 . 0 0
0 .  0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

MOr't-Y

7 2 . 8 0
-1, t7 .65

- D U .  O v

5 0 . 6 9
- 8 . 8 ?

3'1 .57

q  o t

- 5 0 . 6 9

5 0 .  5 9

r l  / .  o f ,

? 0 1 . 4 8

- ! 2 0  . 7  4

1 0 3 . 4 9

- I 4 2 . 2 9
6 ?  e o -

4 4  . 6 2

- I A  A )

0 . 7 0

4 4  , 6 2

MOM-Z

- 3 8 6 9 .  9 4
3507 .  05

- 3 5 0 7 . 0 5
t57t , '79

- 1 5 7 1 . 8 0
- 1 9 3 5 . 7 8

1 9 3 5 . 7 8
- 4 6 4 7 . 2 8

4647 .27
- 1 9 3 5 . 7 8

1 9 3 5 . 7 8
r5'11, .7 9

- 1 5 7 1 . 8 0
3 5 0 7 . 0 4

- 3 5 0 7 . 0 4
3 e 6 9 . 9 5

- 3 8 6 9 . 9 5
2445 .  47

5 6 8 6 . 4 8
3 3 8 1 . 0 2

- 3 3 8 0 . 9 6
5 8 8 7 . 5 5

-  6286.47
9 L 1 4 . 0 8

-  9 1 1 4  ,  1 3
L2323.27

-73960.2L
1 3 9 6 0 . 1 4

L2323.28
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BSC PORTABI,E C],EANROOM -- PAGE NO. 22

MEMBER END FoRCES STRUCTURE TYPE = SPACE

A],L UNITS ARE --

MEI,IBER LOAD .]T

4'7
4 8

4 8
4 9

4 9
5 0

5 0
3 0

1 0
5 1

52

52
5 3

5 3
5 4

5 4
55

5 6

5 6
5'1

5'l
5 8

5 8
5 v

5 9
6 0

6 0
? 2

5 9
6 1

POUN INCH

AXIAI SHEAR-Y MOM-Z

-!2323.26
9L14 . L4

6286.36

- 5 8 8 7 , 6 0
3 3 8 0 . 9 8

- 3 3 8 1 . 0 7
- 5 6 8 6 . 5 3

s 6 8 6 . 4 8
3 3 8 1 . 0 3

- 3 3 8 0 . 9 5
5 8 8 7 , 5 7

-6286.4 ' t
9tt4 . D2

-  9 1 1 4  .  1 3
1 , 2 3 2 3  . 2 8

- l - 2 3 2 3 .  3 3
I J Y O U .  ' l . 5

- 1 3 9 5 0 .  1 8
L3960 . \'1

L Z J Z 5 .  Z O

-  L t J t J ,  5 5

9 l - 1 4 . 0 9

-  9 1 1 4  .  1 0
6256,45

- 5 8 8 ? . 4 2
3 3 8 1 .  1 2

- 3 3 8 0 .  9 9
- 5 6 8 6 . 4 6

6 9 4 . L 0
5 6 8 .  1 8
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4 8

4 9

5 0

5 1

a z

5 5

5 6

5'1

5 8

5 9

6 0

o-L

- 5 I .  U U

3 1 . 8 0
- 3 1 . 8 0

3 1 . 8 0

3 1 . 8 0
- 3 1 . 8 0

- 3 1  . 5 7

2 9  . 0 4
- 2 9 . 0 4

- 1 2 3 .  0 5
1 4 4 , 3 8

- 1 8 8 . 5 9

20L . 4't

-259 .63
2 6 8 . 0 8

- 3 1 4 . 5 0

3 6 9  . 8 5

3 6 9 . 8 4
- 3 1 4 . 5 0

2 6 8 . 0 8
-259 .63

2 0 t . 4 5
- 1 8 8 . 5 7

1 4 4 . 3 8
-  ! 2 5 .  u )

' t 8 . 8 6

- 5 7 . 5 3

1 1 .  5 5
1 1 . 5 5

- 5 7 . 5 4
' t  8  .8 '7

- L 2 3  . 0 6
1 . 4 4 . 3 8

- 1 8 8 . 5 7

20!  .  46

-259 . 67
268 . 06

- 3 1 4 . 4 9

3 6 9  . 8 4

5 8 . 1 6
- 4 7 . 0 3

6 3 . 3 9

- 5 3 . 3 9
L 4 2  . 2 9

- 1 0 3 . 4 9
- t20 .7 4

r20 .'1 4
- z l  . 4 8

- 2 L  . 4 8
r20 . '7  4

-L20 .7 4
- 1 0 3 . 4 9

L 4 2 . 2 9
- o 5 . 5 v

6 3 .  3 9
- 4 4  . 6 2

4 4 . 6 2
- 0 . 7 0

0 . 7 0
- 0 . 7 0

0 . 7 0
- 4 4  . 6 2

4 4  , 6 2
-63 .  39

6 3 . 3 9
- L 4 2 . 2 9

1 0 3 . 4 9
r20 .7 4

-r20 .7 4
2 r . 4 8

3 8 . 8 0
- 3 3 . 3 1

SHEAR-Z

- 0 , 7 8
0 , 7 8

- 5  , 4 4
5  , 4 4

- J .  / 3

3 . 7 5

- 3 . ? 5

2 3  , 6 0
- 2 5 . 6 U

- 5 . 4 4
5  . 4 4

- 0 . 7 8
0 . 7 8

- 1 . 8 3
1 , 8 3

0 . 0 0
0 . 0 0

1  q ?

- 1 . 8 3

0 . 7 8
- 0 . 7 8

- 5 . 4 4

2 3  . 6 0

3 .  7 5
- 3 .  ? 5

- o . 2 3
o  . 2 3

TORSION

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

- 6 9 4 . 1 1
6 9 4 , L L

- 6 9 4 . t L
694 ,  Lr

- 6 9 4 . l - 1
694 ,  lL

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

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 9 q ,  r _ L
- o v q .  r r

6 3



BSC PORTABI,E CI,EANROOM -- PAGE NO.

MEMBER END FORCES STRUCTURE TYPE = SPACE

ATL UNITS ARE -- POUN INCH

MEMBER LOA.D JT AXIAI SIIEAR_Y SHEAR-Z

O I

6 3

6 3
6 4

6 5
4 9

o o

6'l
6 8

6 8
6 9

' t0

7 0
32

4

9
'70

1,2
5 1

6 5

6'7

o o

6 9

' t0

'7 !

'12

1 4

7 5

7'?

7 8

2 9 . 0 4

2 4  . 9 9

- 2 4 . 0 9

2 9 . 0 4

2 9  . 0 4
- 2 9  ,  0 4

2 9  . 0 4
- 2 9 . 0 4

2 9 . 0 4
-29 .  04

2 4 . 0 9

2 4 . 0 9

2 9  . 0 4
- 2 9  . 0 4

Z : ' . U 5

2 7  . 3 5

8 . 3 0

1 2  . ' /  6
0 .  0 0

0 .  0 0
L 2 . ' 7  6

8 . 3 0
2  . 8 4

- 4 ? . 0 3
5 t ' .  L O

-47  ,0s

2  . 8 4
8 . 3 0

1 2  . ' 7  6
0 .  0 0

0 .  0 0
L Z  , ' 7  6

2 . 8 4

-  4 ' t  . 0 3
5 8 . 1 7

- 4 4  ,  ! 9
- 4 4  .  1 9

7 7  . 2 0
- 2 L . 0 6

7 ' 7 . 2 0

- 4 4 .  L 9
- 4 4 . 1 9

- 4 6 , 4 4
- 4 6 . 4 4

MOM-Z

- 5 6 8 , 2 0
5 0 2  , 6 4

- 3 3 6  , 4 4
5 l - 1 , 9 4

- 5 1 1 . 9 4
336.44

-502 .6 ' t
f , o b .  _ t b

- 5 6 8 . 1 8
- 6 9 4 .  ! . 0

6 9 4 ,  L 1
5 6 8 . 1 8

- 5 6 8 .  L 9
5 0 2  , 6 6

- 3 3 6 . 4 4
5 1 1 . 9 4

- 5 1 - 1 . 9 4

-502 .65
5 6 8 . 1 9

- 5 6 8 . 2 1
- 6 9 4 . 1 3

0 .  0 0
0 .  0 0

1 3 6 9 . 8 1
3 9 8 . 9 6

1 3 6 9 . 8 1
3 9 8 , 9 6

0 . 0 0
0 . 0 0

0 , 0 0
0 . 0 0

TORSION

- 5 , 7  4  - 3 9 8 . 9 6
5 . ' t 4  3 9 8 . 9 6

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

5 . 7 4  3 9 8 , 9 6
- 5 . 7 4  - 3 9 8 . 9 6

0 . 2 3  3 9 8  .  9 6
- 0 . 2 3  - 3 9 8 . 9 6

- 0 . 2 3  - 3 9 8 . 9 6
0 , 2 3  3 9 8 . 9 6

- 5  . " 7  4  - 3 9 8  .  9 6
5 . ' t 4  3 9 8 . 9 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

3 . ' 7 4  3 9 8 . 9 6
- 5 . 7  4  - 3 9 8 . 9 6

0 . 2 3  3 9 8 . 9 6
- v . z J  - J v o . : r b

0 .  0 0  0 .  0 0
0 .  0 0  0 .  0 0

4 . 9 6  L 6 6 . 2 2
- {  .  v o  -  l o o .  z z

- 9  .  y o  -  L o o .  z z
4 t .  t o  ! o d .  z z

0 . 0 0  0 . o 0
0 . 0 0  0 , 0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 , 0 0

MOM_Y

1 0 4 . 5 1

- 2 5 . ' t O
2 5  . ' t  O

- 2 5 . 7 0
2 5 . 7 0

- 1 0 4 . 5 1

3 3 . 3 1
- 3 8 . 8 0

3 8 . 8 0
- 3 3 . 3 1

1 0 4 . 5 1 -

- 2 5  - ' 7 0
2 5 . ' t O

-25 . '10
2 5  . ' l  O '

- 1 0 4 . 5 1
- 3 3  .  3 1

3 3 . 3 1
- 3 8 . 8 0

0 . 0 0
0 , 0 0

-99 .  66
- 7 8 . 8 1

7 8 . 8 0

0 , a o
0 . 0 0

0 . 0 0
0 . 0 0
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BSC PORTAEIE CIEANROOM -- PAGE NO.

A.LI, UNTTS ARE -- POUN TNCH

MEMBER IJOAD ']T AXIAI SHEAR-Y SHEAR_Z

MEMBER END FORCES

. 1

-15

L 4

1 5
5 5

r'7

1 8
5'7

t q

5 8

2 0

2 3
6 1

2 4

z d

65

32
5 0

4 8

? !

4'7

3 5

3 7

STRUCTURE TYPE = sPAcE

8 0

8 1

8 4

8 5

8'1

8 8

8 9

9 0

9 !

92

9 4

4 , 6 6
- 4  , 6 6

- 1 .  0 5
1 .  0 5

1 . 8 3
- 1 , 8 3

1 .  8 3
- 1 . 8 3

- 1 . 0 5

4  . 6 6
- 4  . 6 6

2 7  , 3 5
- 2 7  . 3 5

- s . 5 1 -
s . 5 1

5 . ' 7 4

- 5 . 7 4

- 5 . 5 1

z t . 5 J
- z  I  . 5 1

4 . 6 6
- 4  . 6 6

- 1 . 0 5

l - . 8 3
- 1 . 8 3

1 . 8 3
- 1 . 8 3

- 4 4 . 1 9
- 4 4  .  ! 9

- 4 4 , 1 9
- 4 4 ,  1 9

- 4 5 . 9 9
- 4 5 . 9 9

- 4 5 . 9 9
- 4 5  , 9 9

- 4 4  - ! 9
- 4 4  .  ! 9

- 4 4 . 7 9
- 4 4 . 1 9

- 4 6 . 4 4
- 4 6 . 4 4

- 4 4 . L 9
- 4 4 . L 9

'7 ' �1  .20

' 1 ' t . 2 0

- 2 L  .  0 6

- 4 4 . ! 9
- 4 4 . 1 9

- 4 6 .  4 4
- 4 6 .  4 4

- 4 4 . t 9
-44  .  L9

- 4 4 . ! 9
- 4 4 .  r 9

- 4 5 , 9 9
- 4 5 . 9 9

- 4 5 . 9 9
- 4 5 . 9 9

MOM-Y

0 , 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 .  0 0

0 . 0 0
0 , 0 0

0 . 0 0
0 .  0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

- 7 8 . 8 1

9 9 .  6 6
7 8 . 8 0

0 . 0 0
0 . 0 0

0 .  0 0 '
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

MOM-Z

0 , 0 0
0 . 0 0

0 .  0 0
0 .  0 0

0 .  0 0
0 . 0 0

0 . 0 0
0 . 0 0

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 3 6 9 . 8 1
3 9 8 . 9 5

1 3 6 9 . 8 1 -
3 9 8 . 9 6

0 . 0 0
0 . 0 0

0 .  0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 .  0 0
0 .  0 0

TORSION

0 .  0 0  0 .  0 0
0 .  0 0  0 . 0 0

0 . 0 0  0 . 0 0
0 , 0 0  0 . 0 0

0 .  0 0  0 .  0 0
0 . 0 0  0 . 0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 .  0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 , 0 0

0 .  0 0  0 ,  0 0
0 . 0 0  0 . 0 0

0 .  0 0  0 . 0 0
0 .  0 0  0 . 0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0

4 . 9 6  L 6 6 . 2 2
- . 4 .  t o  - L 6 0 . z z

- 4 . 9 6  - t 6 6 . 2 2
4 . 9 6  : - 6 6 . 2 ?

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

0 . 0 0  0 . 0 0
0 , 0 0  0 . 0 0

0 . 0 0  0 . 0 0
0 . 0 0  0 . 0 0
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BSC PORTABJ,E CLEANROOM

MEMBER END FoRCES STRUCTURE TYPE = SPACE

A].L UNITS ARE -- POUN INCH

MEMBER I,OAD .]T AXIA! SHEAR-Y SHEAR-Z

-- PAGE NO. 25

9 6

9 7

3 8  - 1 . 0 5
4 4  1 .  0 5

3 9  4 . 6 6
4 3  - 4 . 6 6

4  0  2 ' t  , 3 5
4 1  - 2 ' 7  . 3 5

1  1 0 5 1 . 9 2
8 0  - 1 0 8 4 . 3 9

8 0  1 1 0 5 . 3 3
1 0 0  - L t 2 9  . 6 8

1 0 0  1 2 0 1 . 5 8
1 0 4  - 1 2 0 5 . 6 4

11 1051.92
8 6  - 1 0 8 4 . 3 9

8 6  1 1 0 5 . 3 3
1 0 1 -  - 1 1 2 9 . 6 8

1 0  r  1 , 2 0 r . 6 2
1 0 5  - 1 2 0 5 . 6 8

2 1  1 0 5 1 ,  9 2
9 0  - 1 0 8 4 . 3 9

9 0  1 1 0 5 . 3 3
1 0 2  - 1 1 2 9 , 6 8

L 0 2  1 2 0 t . 6 0
1 0 6  - 1 2 0 5 .  6 6

3 1  1 0 5 1 . 9 2
9 6  - 1 0 8 4 . 3 9

9 6  1 1 0 5 . 3 3
1 0 3  - 1 1 2 9 . 6 8

1 0 3  1 2 0 1 . 6 0
1 0 7  - t  2 0 5 . 6 5

1 0 4  1 2 0 5 . 6 5
1 0 8  - 1 2 7 9 . 7 1

- 4 4  ,  L 9
- 4 4 ,  L 9

- 4 4  ,  1 9
- 4 4 - 1 9

- 4 6 .  4 4
- 4 6 .  4 4

- 1 0 3 .  6 3
1 0 3 .  6 3

3 4 . 0 6
- 3 4 . 0 6

0 . 0 0
0 . 0 0

- 3 4 . 0 6
3 4 .  0 6

0 . 0 0
0 . 0 0

1 0 3 . 6 3
- 1 0 3 . 6 3

- 3 4 , 0 6
3 4 , 0 6

0 . 0 0
0 , 0 0

1 0 3 . 6 3

3 4 . 0 6
- 3 4 . 0 6

0 . 0 0
0 . 0 0

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 1 4 . 0 3
1 1 4 . 0 3

3 6 .  3 8

0 .  0 0
0 . 0 0

- 1 1 4 , 0 3
1 1 4 . 0 3

3 6 , 3 8
- 3 6 , 3 8

0 . 0 0
0 . 0 0

1 1 4 . 0 3
- t - 1 4 . 0 3

3 6 . 3 8

0 .  0 0
0 .  0 0

1 1 4 . 0 3
- t  1 4 . 0 3

- 3 6 . 3 8

0 .  0 0
0 .  0 0

0 . 0 0
0 .  0 0

TORSION

0 . 0 0
0 . 0 0

0 .  o 0
0 . 0 0

0 . 0 0
0 . 0 0

2 9 5 . 9 9
- 2 9 6 . 9 9

5 9 . 0 0
- 5 9 . 0 0

8 8 , 5 5

- 2 9 6 , 9 8
2 9 6  , 9 8

- 5 8 .  9 9
5 8 . 9 9

8 8 . 5 7
- b u . 3 /

? 9 6 . 9 9
- 2 9 6 . 9 9

5 9 . 0 0
- 5 9 . 0 0

- 8 8 . 5 5

8 8 . 5 5

- 2 9 6 . 9 8

2 9 6  . 9 8

- 5 8 . 9 9

5 8 . 9 9

8 8 . 5 ?
- 8 8 . 5 ?

- 8 8 . 5 5

8 8 .  5 5

MOM-Y

0 . 0 0
0 . 0 0

0 ,  0 0
0 .  0 0

0 . 0 0
0 . 0 0

4 0 3 4 . 9 2
1 - 4 3 8 . 3 5

- 1 , 1 6 3 . 4 9
- 1 4 6 . 2 8

0 . 0 0 .
0 . 0 0

4034 ,92
1 4 3 8 . 3 6

- l - 1 6 3 . 4 9
- 1 4 6 . 2 8

0 .  0 0
0 . 0 0

-4034.92
- L 4 3 8 . 3 6

1 1 6 3 . 4 9
L 4 6 . 2 8

0 . 0 0
0 . 0 0

- 4 0 3 4 . 9 2
- 1 4 3 8 . 3 6

1 1 6 3 . 4 9
! 4 6 . 2 8 .

0 . 0 0
0 . 0 0

0 ,  0 0
0 ,  0 0

MOM_Z

0 . 0 0
0 .  0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 .  0 0

-3644 .49
- L 3 2 9  . 6 4

1 1 1 8 . 5 4
r07 .'t 5

0 . 0 0
0 . 0 0

3 6 4 4  . 4 9

- 1 1 1 8 . 5 4
- l u  r .  / f

0 . 0 0
0 . 0 0

3 6 4 4  . 4 9
1329 .64

- 1 . 1 1 8 . 5 4
- 1 0 ? . 7 5

0 . 0 0
0 . 0 0

-3644,49
- L 3 2 9  . 6 4

1 - 1 1 8 . 5 4
1 , O 7  . 7  5

0 . 0 0
0 . 0 0

0 , 0 0
0 . 0 0

l 0  0

1 0 1

r 0 2

1 0 3

1 0 4

l u )

1 0 6

1 0 7

1 0 8

1 0 9

1 1 0

1 1 1

712

1
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MN,IBER END FORCES

AI,L UNITS ARE _-

MEMBER ],OAD JT

1 1 3

1 1 4

t l J

1 1 7

1 1 8

l .L9

120

r27

r22

r23

! 2 4

125

1,2't

r28

STRUCTURE TYPE = SPACE

POUN INCH

AXIAI SHEAR_Y SHEAR-Z

__ PAGE NO.

MOM-Y

BSC PORTABLE C I,EA-I.IROOM

I

1

tos L205.64
1 0 9  - 1 2 1 9 .  l - 0

1 0 6  L 2 0 5 . 6 4
1 1 0  - 1 2 1 9 . 1 0

L 0 7  t 2 0 5 . 6 4
t r - L  -  L z r t .  - L v

8 0  - 1 4  0 .  1 6
8 1  1 4  0 .  1 6

8 1  - 1 0 7 . 6 5
8 2  1 0 ? . 6 5

8 2  - 8 5 6 . 9 4
8 3  8 5 6 . 9 4

8 3  - 8 5 6 . 9 4
B 4  8 5 6 . 9 4

8 4  - 1 0 ? . 6 5
8 5  1 0 7 . 6 5

B 5  - L 4 0 . 1 6
8 6  1 4  0 ,  1 6

8 6  - 1 5 6 . 6 0
8 ?  1 5 6 . 6 0

8 ?  - 1 2 5 . 9 3
8 8  1 2 5 , 9 3

8 8  - ! 2 3 . 9 4
89 125.94

8 9  - 1 5 6 . 6 0
9 0  1 5 6 , 6 0

9 0  - 1 4 0 . l - 6
9 1  7 4 0 . 1 6

9 1  - 1 0 7 . 6 5
9 2  1 0 ? . 6 5

9 2  - 8 5 6 .  9 4
9 3  8 5 6 .  9 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 .  0 0  0 .  0 0
0 . 0 0  0 . 0 0

L 0 , 2 0  6 .  1 9
2 . ' 7 4  - 6 , 1 9

1 " 5 ,  6 7  1 1 . 9 1
8 . l - 7  - 1 1 . 9 1

3 . 3 0  0 . 0 0
0 . 0 0  0 . 0 0

0 . 0 0  0 , 0 0
3  . 2 9  0 .  0 0

8 .  1 7  - 1 1 . 9 1
1 5 . 6 7  1 1 . 9 1

2 . ' t  4  - 6 .  1 9
1 0 . 2 0  6 . 1 9

1 0  .  7 5  ? . 4 7
2 . r 9  - 2 . 4 1

L 4 , 7  L  4 , 0 2
L Z . 9 J  - . r .  U Z

L 2 . 4 3  - 4 .  0 2
L 4 . 7 r  4 . 0 2

1 0 . 7 5  2 , 4 ' 7

1 0 . 2 0  6 . 1 9
2 . ' 7 4  - 6 . 1 9

_ 1 5 . b /  _ L r . v _ L

6 .  ) -  |  - _ L r .  v _ L

3 . 2 9  0 .  0 0
0 . 0 0  0 . 0 0

TORSION

8 8 . 5 7
- b u .  f  ,

- b d .  f  )

8 8 . 5 5

8 8 , 5 ?
- 8 8 . 5 7

- 7 5 . 0 8
7 5 . 0 8

L62 .01

0 , 0 0
0 . 0 0

0 . 0 0
0 . 0 0

L62 .07

7 5 .  0 8
- 7 5 . 0 8

- 2 1 . I 4

2 . 3 L

2  . 3 L

2 L . T 4
- 2 L  -  t 4

- 7 5 . 0 8
? 5 . 0 8

L62 .  O' t

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 0
0 .  0 0

0 .  0 0
0 .  0 0

- 4 L 0  . 7  4
r a 7  . 9 7

- 2 4 7  . 8 A
-s42 .  oz

571,  -  34
- J  I  r . 3  t

5 7 1 . 3 7
- 5 ? 1 . 3 4

542 .02
2 4 ' t  . 8 9

ALO . '7  4

8 3 .  9 5

- 1 , 4 6 . 3 5
- 1 , 5 ? . 0 6

1 5 ? . 0 6
1 4 6 . 3 6

- u J . 9 5

- 4 1 0 . 7 4
L81 ,97

- 2 4 7 . 8 8
-542 .  02

f / l - . J b
- 5 ? 1 . 3 4

MOM-Z

0 .  0 0
0 .  0 0

0 .  0 0
0 .  0 0

0 . 0 0
0 .  0 0

1 8 9 . 9 6
- 5 5 .  6 5

2 0 0 . 9 1 -

732.09

1 1 6 . 9 9
- 1 3 2 . 0 8

- 4 7 . 8 7
- 2 0 0 . 9 1

1 9 9 . 7 8
- 4 5  . 1 6

1 8 4 . 5 3
- 9 8  . 4 4

9 8 . 4 4
- 1 8 4 .  s 3

4 5 . 7 6
- 1 9 9 . 7 8

1 8 9 . 9 6
- 5 5 . 6 5

2 0 0  . 9 1
4 7  . 8 7

1 3 2 . 0 8
- 1 1 6 . 9 9
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BSC PORTABIE CIEANROOM

MEMBER END FORCES STRUCTURE TypE = SPACE

A],L UNITS ARE -- POUN INCH

MEIqBER LOAD JT AXIAI SHEAR-Y SHEAR.Z

0 . 0 0  0 . 0 0
3 . 2 9  0 .  0 0

8 . 1'7 -L1 .9!
1 5 . 6 ' 1  1 1 , 9 1

z .  t 9  - o .  - L : ,

1 0 . 2 0  6 . 1 9

1 0 . 7 5  2 . 4 7
z . 1 9  - z . a l l

1 4 . ' 7 7  4 . O 2
L 2 . 4 3  - 4 . 0 2

L 2 . 4 3  - 4  - 0 2
L 4 . ' 7 L  4 . 0 2

z .  r t  -  z . . t  I

1 0 . 7 5  2 . 4 7

t - 6 . 3 1  3 .  0 7
2 0  . 4 7  - 3  .  0 7

2 0 - 4 7  3 . 0 ?

7 ' 7  , 2 2  - 0 .  4 5
2 2 . 8 5  0 . 4 5

1 1  . 2 2  0 . 4 5
2 2 . 8 5  - 0 , 4 5

1 6 . 3 1  3 .  0 ?
2 0  . 4 7  - 3  .  0 ?

1 6 . 3 1  - 3 . 0 7
2 0 . 4 ' t  3 . O 7

t 1  . ? 2  - 0 . 4 5
2 2 . 8 5  0 . 4 5

L ' l  , 2 2  0 . 4 5
2 2 . 8 5  - 0 . 4 5

9 . 2 L  - I 4  , 9 8
- 9 . 2 L  1 4 .  9 8

__ PAGE NO. 27

129

1 3 0

1 3 L

L32

I J 5

1 3 4

1 3 5

L 5 t t

t37

. l-5u

1 4  0

L4L

L42

! 4 4

9 3  - 8 5 6 . 9 4
9 4  8 5 6 . 9 4

9 4  - 7 0 7  , 6 5
9 5  1 0 7 .  6 5

9 5  - 1 4 0 . 1 6
96 140.1,6

9 7  1 5 6 . 6 0

t  I  -  L Z J  .  J q

98 L25.94

9 8  - 1 2 5 . 9 3
9 9  1 2 5 . 9 3

9 9  - l - 5 6 .  6 0
8 0  1 5 6 . 6 0

1  - 8 4 5 . 4 4
8 2  8 2 8 ,  t  9

1 1  - 8 4 5 , 4 5
8 4  8 2 8 . 1 9

r r  - o o f  .  b  /
8 8  6 4 8  . 4 2

z !  _ o o J .  b , t

8 8  6 4 8 . 4 2

2 7  - 8 4 5  . 4 4
92 828 -L9

3 1  - 8 4 5 . 4 4
9 4  8 2 8 . r 9

3 1  -  6 6 5 .  6 8
9 8  6 4 8  . 4 2

1  - 6 6 5 . 6 8
9 8  6 4 8  . 4 2

5  3 0 4 , 4 6
a z  - 5 2  r .  t !

TORSION

0 . 0 0
0 . 0 0

162 .  07
-162 .  07

? 5 .  0 8
- 7 5 . 0 8

_ 2 L  ,  L 4
2 L . L 4

- 2 . 3 7
2  . 3 t

2  . 3 r

2 t .  L 4
- 2 L  . 1 4

-  4 2  . 4 ' t
4 2  . 4 ' t

4 2 . 4 7

3 9 . 1 4
- 3 9 .  L 4

- 3 9 . 1 4
3 9 .  1 4

4 2 . 4 7

3 9 . 1 - 4
- 3 9 . 1 4

- 3 9 , 1 4
3 9 .  L 4

5 ? l - . 3 3
- ) / J - . 5 b

542 . 02
2 4 ' 7 . 4 9

- 1 8 ? . 9 7
4r0 .'7 4

- r 7 2 . 7 5
8 3 . 9 5

- 1 4 6 . 3 5
- L 5 7 . 0 5

1 5 7 . 0 6
1 4 6 . 3 6

- 8 3 , 9 5
L 7 2 . 7 5

- 2 4 9  . 9 9
- 9 ? .  1 6

2 4 9 . 9 9
9'7 . L6

4 8 . 0 7
i f , . . L . L

- 4 8 . 0 7

-249 .99

2 4 9  . 9 9

4 8  . 0 7
O . I I

- 4 8 , 0 ?
- 6 , 1 1

8 7 8  . 2 8
- L a 9 . Z O

MOM-Z

1 1 6 . 9 9
- 1 3 2 . 0 8

- 4'7 . A'7
- 2 0 0 . 9 1

5 5 . 6 5
- 1  8 9 .  9 6

r 9 9  . 7 8
-45. '7  6

1 8 4 . 5 3
- 9 8 . 4 4

9 8  . 4 4
- 1 8 4 . 5 3

4 5 . 7 5
- t - 9 9 . 7 8

r43.26
-378 .2) ,

r 4 3 . 2 6
-3 '18 .2L

_ t f , / .  r b
- 4 9 9 . 3 1

1,57 . '7  6
- 4 9 9 , 3 1

r 4 3  . 2 6
- J t a . z L

L 4 3 . 2 6
- 3 7 8 . 2 L

Ls"t .7 5
- 4 9 9 . 3 1

L57 .7 6
- 4 9 9 . 3 1

2 4 3  . 7 I

Rsvision No. 0
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BSC PORTABLE CIEANROOM -- PAGE NO. 28

MEI.{BER END FORCES

4I,1, UNITS ARE -_

MM{BER I,OAD .]T

1 4 5

r46

r47

1 4 8

1 4  9

1 5 0

L C Z

1 5 3

1 5 4

1 5 5

1 5 6

r57

STRUCTURE TYPE = SPACE

POUN INCH

AXIAI SHEAR-Y SHEAR-Z

, 1

7  3 0 4 . 4 5
8 4  - 3 2 1 . 7 0

L 6  4 2 8 . 7 0
8 8  - 4 4 5 . 9 6

2 5  3 0 4 . 4 6
9 2  - 3 2 1 . ' 1 1

2 ' 7  3 0 4 . 4 5
9 4  - 3 2 L . 7  0

3 6  4 2 8 . ' t O
9 8  - 4 4 5 . 9 5

1 0 0  4 8 , 9 4
8 1  - 3 6 .  0 1

t - 0 1  4 8 . 9 4
U J  - J  O .  U I

101 46 .5 '7
d  I  - 5 5 .  b 5

L O 2  4 6 . 5 7
o t  - J t .  b J

r02  48 .95
9 1  - 3 6 .  0 1

1 0 3  4 8 . 9 4
9 5  - 3 6 . 0 1

1 0 3  4 6 . 5 7

1 0 0  4 6 . 5 7
t >  - 5 5 .  O J

- t . z !  - r { . v t t

9 . 2 r  1 4 . 9 8

7 . 7 4  0 . 0 0
- 1  . r 4  0 . 0 0

- 9 . 2 r  1 4 , 9 8
9 . 2 r  - 1 4 . 9 8

9 . 2 t  1 4 . 9 8
- 9 . 2 t  - 1 4 . 9 8

- 7  . r 4  0 . 0 0
7 , r 4  0 , 0 0

2 , 9 ' 7  5 . 7 2
9 .9 '1  -5. '12

z . J t  - J . t z

9 . 9 t  t . t z

3 . ? t  1 .  s 5
9 . 7 3  - 1 . 5 5

5 . Z t  - 1 .  5 >

9  . ' 1 3  1 .  5 5

2 . 9 7  5 , ' � 7 2
9  . 9 1  - 5 . 7 2

2 , 9 7  - 5 , ' t 2
9  . 9 ' t  5 . ' 1 2

3 , 2 1  1 . 5 5
9 .  t 5  - r . 5 5

J . Z L  - 1 . ) J

Y .  t 5  r . ) J

TORSION

- ' 7  6  . 6 7'7 6 .6 ' l

0 , 0 0
0 . 0 0

7  6 . 6 ' 7

- 7  6 . 6 7

0 . 0 0
0 , 0 0

- 1 0 3 . 8 8
1 0 3 . 8 8

1 0 3 . 8 8
- 1 0 3 . 8 8

- 3 0 . 8 1
3 0 . 8 1

3 0 .  8 2
- 3 0 . 8 2

- 1 0 3 . 8 8
1 0 3 . 8 8

l - 0 3 . 8 8
- 1 0 3 . 8 8

- 3 0 . 8 1
3 0 . 8 1

3 0 . 8 2

MOM_Y

8 7 8 . 2 8
- r 5 9 . 2 6

0 .  0 0
0 . 0 0

- 8 7 8  , 2 8
I59 ,26

- 8 ? 8 . 2 8
159 .26

0 . 0 0
0 . 0 0 .

-272 .  O7
- 1 9 .  l - 4

2 1 2  .  0 8
1 9 .  1 4

- t36 .  46
5 7 . 4 4

- 3 7  . 4 4

- 2 7  2  . 0 7
- 1 9 . 1 4

2 1 2  . 0 8
1 9 . 1 4

- 1 3 6 . 4 6

- 5 7  . 4 4

MOM-Z

-  z . t s  .  , 6
-1,98.26

2 8 0  , 5 L
6 2  . 4 4

2 4 3 . 7 I
L98.26

- 2 8 0 . 5 1

- 3 3 . 0 5
-L45.26

- 3 3 . 0 5
- ] -45.26

- 2 7  . 3 4
-r38 .'l '1

- 2 7  . 3 4
- 1 3 8 . 7 7

- 5 J .  U f
- r43 .26

- 5 5 .  U f
-L45.26

- 2 1  . 3 4
-  L 5 . J .  I  I

-2'7 -34
- L . 5 V .  t  I

* * * * * * * * * * * * * *  END OF LATEST ANAIYSI  S R E S U L T  * + + * * *
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BSC PORTABI.E CIEANROOM

MEI,IBER STRESSES

AII, UNITS ARE POUN/SQ INCH

MEMB l,D SECT AXIAI.

, 1

. 0  2 6 5 . 4  C
1 . 0 0  2 6 5 , 4  C

. 0  2 6 6 . 6  C
1 . 0 0  2 6 6 . 6  c

. 0  2 6 6 . 6  c
1 . 0 0  2 6 6 . 6  C

. 0  2 6 8 . 2  C
1 . 0 0  2 6 8 . 2  C

. 0  2 6 5 . 2  C
1 . 0 0  2 6 5 . 2  C

. 0  2 6 5 . 2  c
1 . 0 0  2 6 5 . 2  C

. 0  2 6 8 . 2  c
1 . 0 0  2 6 8 . 2  C

. 0  2 6 6 , 6  c
1 .  0 0  2 6 6 . 6  c

. 0  2 6 6 . 6  C
1 . 0 0  2 6 6 . 6  C

, 0  2 6 5 . 4  C
1 . 0 0  2 6 5 . 4  c

. 0  2 2 2 . 5  C
1 . 0 0  2 2 2 . 5  c

. 0  2 2 ? . 5  c
1 ,  0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  C
1 .  0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  C
1 . 0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  c
1 . 0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  c
1 . 0 0  2 2 2 , 5  c

. 0  2 2 2 . 5  C
1 . 0 0  2 2 2 . 5  C

-- PAGE NO. 29

COMBINED SHEAR.Y SHEAR-Z

1 0

1l-

).2

).4

BEND-Y

2 2 . 3

l J b .  v

7 3 0 . 2
1 9 . 6

4 9 , ' 7

1 8 . 6
1 0 4 . 4

8 0 . 4
8 0 . 4

8 0 . 4
8 0 . 4

1 0 4 . 4
1 8 . 6

4 9 . ?
1 0  a

1 3 0  . 2

1 3 6 . 9
J Z .  t t

2t9 .2
2 ?  . 7

2 2  . ' 1
3 5 .  8

J O .  d

1 5 . 8

2 . 8

2 . 8
1 1 . 7

1 1 . 7
2 . 8

2 , 8

BEND-Z

? ? s . 5
t 4 4 2  . 8

9 5 0 . 8

9 5 0 .  8
L 6 . 7

L O ,  Z

1 0 9 0 . 1

1 0 3 9 . 0
1 0 3 1  .  1

1 n ? 1  ' 1

t -039.  0

1 0 9 0 . 1
1 8  . 2

. L O .  /

9 5 0 .  I

9 5 0 .  8
1 5 8 8 . 4

L 9 : t Z .  d

5 1 3 . 0
8 1 1 . 9

8 1 1 . 9

329 .'l
4 0 6 . 1

4 0 6 . 1

9 7 5 . 0
4 0 6 . 1

4 0 6 , L
329 .8

1 0 9 3 . 2
1 8 4 5 . 1

19|J5  .  Z

1,236.9

3 0 4 , 9
L 4 6 2 . 7

1 3 8 4 . 7
1 3 ? 6 . 8

1 3 7 6 . 8
1 3 8 4 . 6

1462.'l
3 0 4 . 9

I Z 5 0 .  Y

1 9 8 5 , 2

1 8 4 5 . 1
1 0 9 3 . 2

9 5 4 . 8
t057 .2

1,057 ,2
9 9 5 . 0

9 9 5 .  0
5 6 8 , 1

6 3 1 , 4

63r  .4
1209 ,2

1,209 .2
6 3 1 . 4

6 3 1 . 4
5 6 8 . 1

L 4 8 . 2  2 2 . 4
1 1 2 . 8  2 2 . 4

5 t  5  1 A ' 7

6 1 . 0  7 9 . ' � 1

8 0 . 7  L 2 . 3
9 0 , 1  r 2 . 3

r 2 4 , 5  2 0 . 0
1 3 1 . 7  2 0  .  0

3 . 6  0 . 0
0 . 0  0 . 0

0 . 0  0 , 0
3 . 6  0 . 0

L 3 L . 7  2 0 . 0
L 2 4 . 5  2 0 . 0

9 0 . 1  r 2 . 3
8 0 . 7  L 2 . 3

6 1 . 0  1 , 9 . ?
) r .  c  t t .  I

L - L Z  .  A  Z Z . 4

l q o  . 4  z z  . 1

2 9 . L  3 9 , 0
1 8 . 7  3 9 . 0

2 . 0  2 . 5
I I . J  Z . '

? 1  1  ?  ?

4 0  . 6  3  . ' 7

o v . z  2 . 5

6 9 , 7  2 . 3

9 0 . 1  4 . 8
9 5 . 3  4 . 8

9 5 . 3  4 . 8
9 0 . 1  4 , 8

6 9 . 7  2 . 3
6 0 . 2  2 , 3
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BSC PORTABLE CLEANROOM

YEMBER STRESSES

AI.L UNITS ARE POUN/SQ INCH

MEMB I,D SECT AXIAT BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z

3 0

1 8

1 9

2A

2 t

2 2

24

2 5

2'7

2 8

3 0

3 1

, 1

1

. 0  2 2 2 . 5  C
1 .  0 0  2 2 2 . 5  C

. 0  2 2 2 , 5  C
1 . 0 0  2 2 2 . 5  C

. 0  2 2 2 , 5  C
1 . 0 0  2 2 2 , 5  C

. 0  2 6 5 . 4  C
1 . 0 0  2 6 5 . 4  C

. u  z o o . o  L

1 . 0 0  2 6 6 . 6  C

. 0  2 6 6 . 6  C
1 .  0 0  2 6 6 . 6  C

. u  z o o ,  z  v
1 . 0 0  2 6 8 . 2  C

. 0  2 6 5 , 2  C
1 , 0 0  2 6 5 . 2  c

. 0  2 6 5 . 2  C
1 . 0 0  2 6 5 . 2  C

. 0  2 6 8 . 2  C
1.  00 268.2 c

. 0  2 6 6 . 6  C
1 . 0 0  2 6 6 . 6  C

. u  l o o , o  L
I . U U  Z O O . O  L

. 0  2 6 5 , 4  C
1 .  0 0  2 6 5 . 4  C

. 0  2 2 2 . 5  C
1 . 0 0  2 2 2 . 5  C

6 aaa c .  t -

1 . 0 0  2 2 2 . 5  c

1 , 0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  C
1 .  0 0  2 2 2 . 5  C

l , ) .  u  s z J .  I
J b . u  t 5 J .  t

2 2  . ' 7  8 1 1  .  9

2 2 . 7  8 1 1 ,  9
2 7 9  - 2  s 1 3 .  0

5 j l . 5  / t ) . f

1 3 6 . 9  1 4 4 2 , 8

1 3 0 . 2  1 5 8 8 , 4
1 9 . 6  9 5 0 . 8

1 . 9 .  6  9 5 0 . 8
4 9  . " 7  7 6 . 7

1 A  A  1 A  '

1 0 4 . 4  1 0 9 0 . 1

8 0 .  4  1 0 3 9 .  0
8 0 . 4  1 0 3 1 . 1

8 0 . 4  1 0 3 1 .  1
8 0 . 4  r . 0 3 9 , 0

1 0 4  . 4  1 0 9 0 . 1
l u .  b  L 6 .  z

q 9 .  I  r 0 .  /

1 9 . 6  9 5 0 . 8

t 9  . 6  9 5 0 .  I
r 3 0 . ?  1 5 8 8 . 4

1 3 6 . 9  1 4 4 2 . 8
5 ? . 4  7 ' 1 5 , 5

2 L 9 . 2  . 5 1 - 3 . 0
2 2 . ' t  8 1 1 . 9

2 2 . 7  8 1 1 . 9
3 6 .  8  7 3 5 . 7

3 6 . 8  7 3 5 . 1

1 l L 5 .  b  5 z J .  t

2 . 8  4 0 6 , 1

4 0 . 6  3 . ' 7
a t

- 1 I . 5  Z . a
2 . 0  .  2 . 5

1 8 . 7  3 9 , 0
2 9 . t  3 9 . 0

L 4 8 . 2  2 2 . 4
1 1 2  .  e  2 2 . 4

6 1 . 0  r 9 . ' 7

8 0 . 7  L 2 . 3
9 0 . 1  L 2 . 3

L 2 4 . s  2 0 . 0
1 3 1 . 7  2 0 . 0

3 . 6  0 . 0
0 . 0  0 . 0

0 . 0  0 . 0
J , O  V ! | J

1 3 1 . 7  2 0 . 0
1 2 4 . 5  2 0 . O

9 0 . 1  L 2 . 3
8 0 .  7  1 , 2 . 3

6 1 . 0  1 9 . 7
( r  <  1 ( l  ?

1 1 2 . 8  2 2 , 4
L . l d . Z  4 2 , i

2 9 . L  3 9 ,  0
1 8 . 7  3 9 .  0

2 . 0  2 . 5
l . _ 1 .  5  Z .  J

J . | . - L  J .  /

4 0 ,  6  3 . ' 1

6 0 . 2  2 . 3
6 9 . 7  2 . 3

5 6 8 . 1
9 9 5 .  0

9 9 5 . 0
L05'1 .2

1 0 5 7 . 2
9 5 4 . 8

1 0 9 3 . 2
1 8 4 5 , 1 .

1 9 8 5 . 2
L236 .9

L 2 3 6 . 9
a ? ?  n

3 0 4 . 9
L462 -7

1 3 8 4 . 6

1 s 7 6 , I
- L J U a l .  b

3 0 4 . 9

3 3 3 .  0

1 9 8 5 . 2

1 8 4 5 . 1
1 0 9 3 . 2

9 5 4 . 8
ro5'1 .?

L05'7.?
9 9 5 . 0

9 9 5 .  0

5 6 8 . 1
6 3 1 . 4
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BSC PORTABTE CIEANROOM

MEN4BER STRESSES

AJ,I UNITS ARE POUN/SQ INCH

MEMB ID SECT AXIAI COMBINED SHEAR-Y SIIEAR-Z

-. PAGE NO. 31

9 0 . 1  4 . 8
9 5 . 3  4 . 8

9 5 . 3  4 . 8
9 0 . 1  4 . 8

A d 1  a a

d d ) 1 1

4 0  . 6  3 . 7
3 1 , 1  3 . 7

r . 1 . 5  2 . 5
2 . O  2 . 5

1 8 . ?  3 9 . 0
2 9 . r  3 9 . 0

\ 6 4 . 4  5 . 0
1 3 9 . 8  5 . 0

l - 1 . 9 . 1  3 1 . 5
1 1 5 . 4  3 1 . 5

6 4 . 2  1 . 0

J 5 .  L  Z . a l

z J , o  4 . . 1

5 . 1  0 . 0
5 . 1  0 . 0

5 5 . t -  2 . 1

5 4 . 7  1 . 0
6 4 . 2  1 . 0

8 3 . 8  ' t  . 3

1 1 5 . 4  3 1 . 5
1 l - 9 . 1  3 t - . 5

l t o  e  q  n

1 6 4 . 4  5  .  0

Rwision No. 0
Doc. No. V049-1-l t2
Page 4l of l0Z

3 5

3 6

3 7

3 8

4 0

4 t

A ?

4 3

4 4

4 5

4 6

4'7

4 8

4 9

5 0

1 , 0  2 2 2 . 5  C
1 .  0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  C
l - . 0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  C
l - . 0 0  ? 2 2 . 5  C

. 0  2 2 2 . 5  C
1 , 0 0  2 2 2 . 5  C

. 0  2 2 2 . 5  C
1 ,  0 0  2 2 2 . 5  C

, 0  2 ? 2 . 5  C
1 .  0 0  2 2 2 . 5  C

. 0  1 0 , 1  C
1 . 0 0  1 0 , 1  c

. 0  1 0 . 1  c
1 . 0 0  1 0 . 1  C

. 0  1 0 . 1  C
1 . 0 0  1 0 . 1  C

. 0  1 . 0 . 1  c
1 . 0 0  1 0 . 1  c

. 0  1 0 . 1  c
1 . 0 0  1 0 . 1  c

. 0  1 0 . 1  C
1 . 0 0  1 0 . 1  C

. 0  1 0 . 1  c
1 . 0 0  1 0 . 1  c

. 0  1 0 . 1  c
1 . 0 0  1 0 . 1  C

. 0  1 0 . 1  C
1 . 0 0  1 0 . 1  c

. 0  1 0 , 1  C
1 . 0 0  1 0 . 1  C

. o  1 0 . 1  c
1 .  0 0  1 0 .  1  C

BEND_Y

2 . 8
1 1 .  ?

1 1 . 7
2 . 8

2 . 8
1 5 . 8

3 6 .  I

3 6 .  I
?2 , ' � l

2 ? . . 7

6 . ' 1
3 '7 .1

3 7  . 7
3 2 . 3

4 4 . 5
1 9 . 8

1 9 . 8

1 3 . 9
0 . 2

0 . 2
o . 2

0 . 2
1 3 . 9

1 9 . 8

3 2  . 3
3 ' ?  . 1

3 7  , 7

BEND-Z

4 0 6 . 1
9 7 5 . 0

9 7 5 . 0
4 0 6 . 1

4 0 6 , 1
329 .7

329, '7

8 1 1 , 9
5 1 3 .  0

1 1 9 3 . 0
7 0 9 . 3

? 0 9 . 3
! 2 3 5 . 2

1 3 1 8  .  8
1,9L2 , O

],9L2 , L
2 5 8 5 . 3

2928 .7

2928. ' I
2928 . '7

2 5 8 5 . 3

2 5 8 5 . 3
L 9 L 2  .  L

I 9 T 2  ,  L
1 3 1 8  .  I

1235 .2
7 0 9 . 3

'109 .  3

1209 .2

1209 .2
6 3 1 . 4

6 3 1 . 4
5 6 8 . 1

5 6 8 . 1
9 9 5 . 0

9 9 5 . 0
1057.2

7 0 5 7  . 2
9 5 4 . 8

1209.'7
? 5 7 . 1

' 7  5 7  . 1
r 2 ' t  7  . 5

1 3 7 3 . 4
1 9 4 2  , 0

1 9 4 2 , 0
2609 .4

2609 .4
2939 .L

2 9 3 9 . 0

z t 5 t .  L

2609 .4

2609 . 4
1 9 4 2 . O

1942 . O
1 3 ? 3 . 4

12'1 '1  .6
7 5 '7 . t

"7  57 .1_
L209 .7

I



BSC PORTAB1E CLEANROOM -- PAGE NO.

MEMBER STRESSES

AJ,L UNITS ARE POUN/SQ INCH

ME},IB LD SECT AXIAI, BEND-Y

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 .  0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 .  0 0

. 0
1 . 0 0

l - 0 . 1  c
1 n  1  a

1 0 ,  1  C
1 0 . 1  C

1 0 . 1  c

1 0 . 1  C
1 0 . 1  C

1 0 . 1  C
1 0 .  1  C

1 0 . 1  C

1 n  1  a

1 0 , 1  C

1 0 . 1  c
1 0 . 1 -  c

1 0 . 1  C
1 0 . 1  C

1 0 . 1  C
1 0 . 1  C

1 0 .  1  C
1 0 . 1  C

1 1  1  f .

L 7  . ' t  C

1 1  1  a

1 1  1  f

t 4  - 7  C

L 7  . 7  C

I 7  . 1  C
! ' ?  . 1  c

3't , ' l

3 ' t  .7
3 2  . 3

1 9 . 8

1 9 . 8
L 3 , 9

1 3 . 9
0 . 2

o . 2
0 . 2

0 . 2
1 3 . 9

1 . 3 . 9
1 9 . 8

1 9 .  e
4 4 . 5

3 2  . 3
3 1  . ' 7

3 7  . 1
6 . 7

3 8 . 8

3 3 .  3
1 0 4 . 5

25. ' l
2 5  . ' 7

2 5  . 1

1 0 4 . 5
3 3 . 3

3 8 . 8

BEND-Z

1 1 9 3 . 0
7 0 9 . 3

? 0 9 . 3
1 2 3 5 . 2

1 3 1 8  .  I
1 9 1 2 . 0

! 9 r 2  . L
z 5 d J .  J

2 5 8 5 . 3
2928 .'1

2928.'1

2928. '7
2 5 8 s . 3

2 5 8 5 , 3
7 9 1  2  , 0

1 9 1 2 . 0
1 3 1 8  .  8

' l n q  ?

7 0 9 . 3
1 1 9 3 . 0

5 4 8 . 0
4 4 4  . 6

4 4 4  . 6

4 0 4 . 2

4 0 4 . 2
z o l .  o

3 9 6 . 8
4 4 8  . 6

4 4 8  , 6
5 4 8 . 0

COMBINED

t 2 0 9 . ' 1
7 5 1  , L

7 5 ' 1  , L

1 3 7 3 . 4
1942 . O

L942.O
2609 . 4

2609 . 4
2 9 3 9 . 0

2939 . r
2 9 3 9 . r

2609 . 4

2609 .4
1942 . O

t942.O
1 3 7 3 . 4

L 2 7 ' l  . 5
7 5 '7 . l

7 5 ' l  . t
L209,7

6 0 4 . 5
4 9 9 . 6

4 9 9  . 6
5 1 9 .  0

4 4 4 . 6

4 4 4  . 6
3 0 6 , 0

5 1 9 .  1

4 9 9  . 6
6 0 4 . 5

SHEAR-Y SHEAR-Z

1 6 4 . 4  5 . 0
1 3 9 . 8  5 . 0

. L I Y . . L  J l . .  D

1 1 5 . 4  3 1 . 5

8 9 . 5  7 . 3
a ?  e  7  ?

6 4 . 2  1 . 0
5 4 . ' 1  1 . 0

5 5 . U  Z - 1

z J . o  2 . 4

5 . !  0 . 0
5 . 1  0 . 0

z J . o  2 . 1

3 5 . 1  2 , 4

5 4 . 7  1 . 0
o q , z  r , v

e ?  Q  7  ?

8 9 , 5  7 . 3

2 1  q

1 1 9 . 1  3 1 . 5

1 3 9 . 8  5 . 0
r 5 4  . 4  5 .  0

5 1 . 7  0 . 5
4 1 . 8  0 . 5

2 , 5  1 1 , 5
1 r  t

1 t - . 3  0 . 0
0 . 0  0 . 0

0 . 0  0 . 0
1 1 . 3  0 . 0

7 . 4  1 1 , 5
2 . 5  1 1 . 5

4 1 . 8  0 . 5
a 1  ' 7  n  (

5 3

5 4

5 5

5 7

5 8

5 9

6 0

6 1

63

64

6'1

6 e
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BSC PORTABLE CIEANROOM --  PAGE NO.  33

SHEAR-Y SHEAR-Z

t tEl.lDr/lt J r tttlD JllJ

A.],I, UNITS ARE POUN/SO INCH

MB,TB I.D S ECT AXTAI

7 0

7 L

7 4

7 5

' 16

7 7

7 e

8 0

n l

82

6 l

8 4

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

L .  0 0

. 0
1 . 0 0

. 0
L , 0 0

1 . 0 0

. 0
1 . 0 0

1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

1 . 0 0

. 0
1 . 0 0

L . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

' 1 ' '  1  -

1 '1  1  f '

r 7 . ' 7  c

7 4 . 7  c

' 11  ' ,  ^

1 1  1  .

'11  '1  F

1 '7  1  t -

4'7 .6  C
4'7 .6  c

8 . 1  C

t - . 8  T
1 , 8  T

3 . 2  c

2 t F

1 . 8  T

8 , 1  c

BEND-Y

3 8 . 8
3 3 . 3

1 0 4 , 5

2 5 , 7
2 5  . 7

2 5 . 7

1 0 4 . 5
3 3 . 3

3 8 . 8

0 . 0
0 . 0

L 4 ?  . 4
L L 2  . 6

r 4 2  . 4
r L z  . 6

0 . 0
0 . 0

0 , 0
0 , 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

BEND-Z

5 4 8 , 0
4 4 8 . 6

4 4 8 . 6

2 6 5 . 6
4 0 4 . 2

4 0 4 . 2
2 6 5  . 6

4 4 8 . 6

4 4 8 , 6
5 4 8 . 0

0 . 0
0 . 0

! v f  o .  Y

5 6 9 .  9

1 . 9 5 6 . 9
5 6 9 .  9

0 . 0
0 . 0

0 , 0
0 . 0

0 . 0
0 . 0

0 , 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

COMBINED

o u a l .  f ,

4 9 9  . 6

4 9 9 . 6
E 1 0  1

3 0 6 . 0
4 4 4  . 6

4 4 4  , 6
3 0 6 .  0

5 1  9 . L
4 9 9 . 6

4 9 9 . 6
6 0 4  .  s

9 . 6

2 1 0 3 . 8
6 8 7 .  0

6 8 ? . 0

9 . 6

4 ' t  . 6
4 7  . 6

8 . 1
8 . 1

1 e

1 . 8

3 . ?

1 . 8
1 . 8

8 . 1

3 r  . 7
4 1 . 8

2 . 5' 1  . 4

1 1 . 3
0 . 0

0 . 0
1 1 . 3

1 , . J

4 1 . 8

1 3 4 . 3
1 3 4 . 3

L 0 2 . 9
2 8 . L

r 0 2  , 9
2 e . L

! 3 4  . 3
. L 5 q . 5

1 4 1 . 1
141,  .  1

1 3 4 . 3
l _ 3 4 . 3

L 3 4 . 3
l-34 . 3

1 3 9 . 8
1 3 9 .  I

1 3 9 .  I

1 3 4 . 3
1 3 4 . 3

1 3 4 . 3
1 3 4 . 3

1 L , 5
1 t _ . 5

0 . 0
0 . 0

0 . 0
0 . 0

l - 1 . 5
1 1  . 5

0 , 5
0 . 5

0 . 0

o . 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
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BSC PORTABLE CLEANROOM

MEMBER STRESSES

a ) l

AIL UNITS ARE POUN/SQ INCH

MB,IB I,D SECT AXTAI COMBTNED SHEAR-Y SHEAR-Z

8 6

8 7

8 8

8 9

9 0

9t-

9 3

9 5

9 7

1

BEND-Y

0 . 0
0 . 0

0 . 0
0 . 0

! 4 2 . 4
! t z . o

L 4 ?  . 4
L I z . 6

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

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 6 4 2 . L
5 8 5 . 4

4 7 3 . 5
5 9 . 5

0 , 0
0 . 0

1 6 4 2 . 1
5 8 5 . 4

BEND-Z

0 . 0
0 . 0

0 . 0
0 . 0

1 9 5 6 .  9

1 9 5 6 , 9
5 6 9  , 9

0 . 0
0 . 0

U . U
0 , 0

0 . 0
0 . 0

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 8 3 . 2
5 4 1 . 1

4 5 5 . 2
4 3 .  9

0 . 0
0 , 0

1 , 4 8 3  . 2
5 4 1 . 1

4 7 . 6

2t03 .8
6 8 ? , 0

2 1 0 3  .  I
6 8 ? , 0

c l

1 . 8

3 . 2
3 . 2

3 , 2

1 . 8
1 n

8 . 1

4 ' t , 6
4 ' 7 . 6

3 5 6 5 . 5
1 5 8 0 . 2

t39t .2
5 / b . r

5 0 4  . 5

3 5 6 5 . 5
l - 5 8 0 . 2

9 8

1 0 0

1 0 1

702

1 0 3 1

. 0  4 7 . 6  c
1 . 0 0  4 ' 1  . 6  c

, 0  9 . 6  T
1 . 0 0  9 . 6  T

. 0  4 . 5  C
1 . 0 0  4 . 5  c

1 r ' r ^ A ? .

. 0  9 . 5  T
1 . 0 0  9 . 6 . t

. 0  4 7 . 6  C
1 . 0 0  4 7  , 6  c

. 0  8 . 1  C
1 . 0 0  8 . 1  C

n  l  a r r |

1 . 0 0  L . I  T

. U  J . Z  L

1 . 0 0  3 . 2  C

1 .  0 0  3 . 2  c

. 0  1 , 8  T
l - . 0 0  1 . 8  T

. 0  8 . 1  C
1 . 0 0  8 . 1  c

. 0  4 1  . 6  C
1 , 0 0  4 ' 7 . 6  C

. 0  4 4 0 . 1  c
1 .  0 0  4 5 3 . 7  C

. 0  4 6 2 . 5  c
1 ,  0 0  4 7 2 - 7  c

. 0  5 0 2 . 8  c
1 ,  0 0  5 0 4 . 5  c

. 0  4 4 0 . 1  C
1 . 0 0  4 5 3 . 7  C

L 4 1 . 1  0 . 0
1 4 1 . 1  0 . 0

1 3 4 . 3  0 . 0
1 " 3 4  ,  3  0 . 0

L O 2 . 9  6 . 6
2 8 , r  5 . 6

1 0 2 . 9  5 . 6
z a , L  o . o

1 3 4 . 3  0 . 0
1 3 4 . 3  0 . 0

1 4 1 . 1  0 . 0
1 4 1 . 1  0 . 0

t - 3 4 . 3  0 . 0
1 3 4 . 3  0 . 0

1 3 4 . 3  0 . 0
1 3 4 . 3  0 . 0

1 3 9 . 8  0 . 0
l - 3 9 . 8  0 . 0

1 3 9 . 8  0 . 0
1 3 9 . 8  0 . 0

1 3 4 . 3  0 . 0
1 3 4 . 3  0 . 0

1 3 4 . 3  0 . 0
1 3 4 . 3  0 , 0

1 4 1 . 1  0 . 0
1 4 1 . 1  0 . 0

7 9 . 0  8 6 , 9
7 9 . O  8 6 . 9

2 6 - 0  2 7 . ' t
2 6 . 0  2 7  . ' t

0 . 0  0 . 0
0 . 0  0 . 0

' 7 9 . 0  8 6 . 9' 7 9 . 0  8 6 . 9
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BSC PORTABLE CIEANROOM

M F M I { F E  q ' T ! D F C  C F  A

AII UN]TS ARE POUN/SQ ]NCH

MEMB LD SECT AXIAT BEND-Y BEND-Z

1 0 4

1 0 5

1 0 6

1 0 7

1 0 8

1 0 9

1 1 0

1 1 1

I L 2

1 1 3

IT4

- L I f

rL7

1 1 8

1 1 9

L20

1

, 1

1

, 0  4 6 2 . 5  C
1 .  0 0  4 7 2 . 1  C

.  0  5 0 2 . 8  c
1 .  0 0  5 0 4 .  5  c

. 0  4 4 0 . 1  c
1 . 0 0  4 5 3 . ?  c

. 0  4 6 2 . 5  C
1 .  0 0  4 7 2 . 1  C

, 0  5 0 2 . 8  C
1 ,  0 0  5 0 4 . 5  C

, 0  4 4 0 . t  c
1 .  0 0  4 5 3 . 7  C

. 0  4 6 2 . 5  C
1 .  0 0  4 7 2 . 7  c

. 0  5 0 2 , 8  c
1 . . 0 0  5 0 4 . 5  C

. 0  8 ' 7 2 . 4  C
1 . 0 0  8 8 2 . 7  C

. 0  8 1 2 . 4  C
1 . 0 0  8 8 2 . 1  c

. 0  8 7 2 . 4  c
1 . 0 0  8 8 2 . 1  c

, 0  8 7 2 . 4  c
1 . 0 0  8 8 2 . 1  C

. 0  1 1 0 . 4  r
1 . 0 0  L L 0 . 4  r

. 0  8 4 . 8  T
t - . 0 0  8 4 . 8  T

. 0  6 7 4 . 4  I
l - . 0 0  6 7 4 . 8  T

, 0  6 7 4 . 8  T
1 . 0 0  6 7 4 . 8  T

. 0  8 4 . 8  T
L . o a  8 4 .  I  r

4 7 3 .  5  4 5 5 .  2
5 9 . 5  4 3 . 9

0 . 0  0 . 0
0 , 0  0 . 0

t 6 4 2 . r  ! 4 8 3 . 2
5 8 5 . 4  5 4 1 - . 1

4 ' 1 3 . 5  4 5 5 . 2
5 9 . 5  4 3 . 9

0 . 0  0 . 0
0 . 0  0 . 0

L 6 4 2 . L  1 4 8 3 . 2
5 8 5 , 4  5 4 1 . 1

4 7 3 .  5  4 5 5 .  2
5 9 .  5  4 3 .  9

0 . 0  0 . 0
0 . 0  0 . 0

0 . 0  0 . 0
0 . 0  0 . 0

0 . 0  0 , 0
0 . 0  0 . 0

0 . 0  0 , 0
0 . 0  0 , 0

0 . 0  0 . 0
0 . 0  0 . 0

5 8 6 . 8  2 7 7 . 4
2 6 8 . 5  7 9  . 5

3 5 4 . 1  2 8 ' 7 , O
7 1 4 . 3  6 8 . 4

8 t 6 . 2  1 8 8 .  ?

O I O . Z  l ' O ' . I

8 1 6 , 2  1 8 8 .  ?

' 7 ' t 4 . 3  6 8  . 4
3 5 4 . 1  2 8 7 . 0

COMBINED

1 3 9 1 . 2
5 7  6 .  r

5 0 2 . 8
5 0 4 . 5

3 5 6 5 . 5
1 5 8 0 . 2

1 . 3 9 1 . 2
5 7 6 .  1

5 0 2 , 8
5 0 4 , 5

3 5 6 5 , 5
1 5 8 0 . 2

1 3  9 1  . 2
5 ' 7 6 . L

5 0 2 . 8
5 0 4 . 5

B' t  2  ,4
8 8 2 . r

8 1 2 .  4
8 8 2 . 1

8 7 2 . 4
8 8 2 . 1

8 '12.4
8 8 2 . 1

9 6 8 . 5
4 5 8  . 4

7 2 5  , 9
927 .5

].67 9 .6
1 6 5 8 . 1

r b ) u .  t
L 6 ' 1 9  , 6

9 2 ' t  . 5
7 2 5 . 9

SHEAR-Y SHEAR-Z

2 6 . 0  2 7 . 7
2 6 . 0  2 7 . 7

0 . 0  0 , 0
0 . 0  0 , 0

7 9 . 0  8 6 , 9
' 1 9 . 0  8 5 . 9

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

0 . 0  0 . 0
0 . 0  0 . 0

? 9 . 0  8 5 . 9' 7 9 . 0  8 5 . 9

2 6 . 0  2 7 . 7
2 6 . 0  2 ' 7 . 7

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

r J . o  o . 5

2 0  . 9  1 5 . 9
1 0 . 9  1 5 . 9

4 . 4  0 . 0
0 . 0  0 . 0

0 . 0  0 . 0
4 . 4  0 . 0

1 0 . 9  1 5 . 9
? n  o  ] q  o
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BSC PORTABIE CIEANROOM -- PAGE NO. 36

AI,I UNITS ARE PoUN/SO INCH

MEMB LD SECT AXIAI

ME}.,IBER STRESSES

L2r

L 2 2

t24

)-zo

1,27

r28

129

1 3 0

L 3 t

732

134

1 3 5

1 3 6

1 3 7

SHEAR-Y SHEAR-Z

1 4 . 3  3 . 3
2 . 9  3 , 3

1 9 . 6  s . 4
1 6 . 6  s . 4

t 6 . 6  s . 4
1 0  4  q .  ,

z . t  5 - 5

1 4 . 3  3 . 3

, n  o  1 <  o

1 0 .  9  1 5 .  9

4 . 4  0 . 0
0 . 0  0 . 0

0 . 0  0 . 0
4 . 4  0 . 0

l n  q  t q  o

2 0 . 9  1 5 . 9

3 . 7  8 . 3
r . 3 . 6  8 . 3

1 4 , 3  3 . 3

1 9 . 6  5 . 4
1 6 . 6  5 . 4

r o . o  J . q

1 9 . 6  5 . 4

z . !  5 . 5

- 1 4 . 5  5 . 5

2 ' 7  . 3  4 . 1

, 1

. 0  1 1 0 . 4  T
1 .  0 0  1 1 0 .  4  T

. 0  l - 2 3 . 3  T
1 - .  0 0  L 2 3 . 3  T

. 0  9 9 . 2  T
1 .  0 0  9 9 . 2  . l

. 0  9 9 . 2  T
1 .  0 0  9 9 . 2  T

. 0  1 2 3 . 3  T
1 .  0 0  1 2 3 . 3  T

. 0  1 1 0 . 4  r
L . 0 0  1 1 0 . 4  T

. 0  8 4 . 8  T
1 . 0 0  8 4 . 8  T

. 0  6 7 4 , 8  r
1 . 0 0  6 ? 4 . 8  r

. 0  6 7 4 . 8  T
1 , 0 0  6 1 4 . 8  T

. 0  8 4 . 8  T
1 . 0 0  8 4 . 8  T

, 0  1 1 0 . 4  T
1 . 0 0  1 1 0 , 4  T

. o  1 2 3 , 3  |
1 . 0 0  r 2 3 . 3  7

. 0  9 9 . 2  r
1 . 0 0  9 9 . 2 ' l

. 0  9 9 . 2  r
L . 0 0  9 9 . 2  T

. 0  1 2 3 , 3  T
1 . 0 0  1 2 3 . 3  T

. u  b b 5 .  /  - L

1 , 0 0  6 5 2 . 1  T

. 0  6 6 5 . 7  T
1 . 0 0  6 5 2 . 1  T

BEND-Y

2 6 8  . 5
5 8 6 .  8

t - 1 9 .  9

2 0 9 . 1
2 2 4  . 4

2 2 4  . 4
2 0 9 . L

1 1 9 .  9
2 4 6 , 8

5 t  o .  E

2 6 4  . 5

3 5 4 .  L' t '14 ,3

8 L 6 . 2
8 L 6 , 2

8 L 6 . 2
8 1 6 . 3

"t '7 4 .3
3 5 4 . 1

268 .5
5 8 6 . 8

2 4 6  . 8
1 1 9 . 9

209 . r
2 2 4  . 4

2 2 4  . 4
209 . ),

1 1 9 . 9

1 3 8 . 8

J t  / , l -

1 3 8 . 8

BEND-Z

7 9 . 5
2 ' 7  L . 4

2 8 5  . 4
6 5 .  4

1 4 0 . 6

1 4 0 . 6

6 5 , 4
2 8 5  , 4

2 1 L . 4

28'7 .0
o d .  { l

1 8 8 . 7

1 6 7 . 1
1 8 8 . 7

6 8 . 4
2a"t . o

7 9 . 5
2 7 L . 4

2 8 5  . 4
6 5 . 4

Z O J .  O

1 4 0 .  6

L 4 0  . 6
2 6 3  . 6

6 5 . 4
2 8 5 . 4

204. '7
5 4 0 . 3

2 0 4  , ' 7
5 4 0 . 3

COMBINED

4 5 8 . 4
9 6 8 . 5

6 5 5 . 5
3 0 8  .  6

J f t . Y

464.2
5 ? 1 . 9

3 0 8 . 6
6 5 5 .  5

9 5 8 . 5
4 5 8 .  4

7 2 5  . 9
92-1 .5

L6 '19 - '7
J . 0 9 d . t

1 6 5 8 . 1 -

92'7 .5' 1 2 5  . 9

4 5 8 . 4
9 6 8 . 5

6 5 5 .  5
3 0 8 . 6

5 7 1 .  9
4 6 4 . 2

4 6 4 . 2
5 7 1 . 9

3 0 8 , 6
6 5 5 .  5

L22'7 .5
1 3 3 1 . 2

L 2 2 1  . 5
L33L.2
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BSC PORTASI,E CIEANROOM _- PAGE NO. 31

Al,L UNITS ARE POUN/SQ INCH

MEMB LD SECT AXIA].

MEMBER STRESSES

1 4  0

1 4 1

r42

t  4 3

L44

1 4 5

1.4 I

1 4  9

1 5 0

_l- 5 _L

1,52

1 5 3

BEND-Y

6 8 . ?
8 . 7

a ' 7

3 5 ? . 1

3 5 7 . 1
1 3 8 . 8

68 -'�?
I  - ' 7

o b .  /

d -  |

L 2 5 4 . ' 7
2 2 ' t  . 5

L 2 5 4 . ' 1
2 2 ' l  . 5

0 . 0
0 . 0

L254. ' �1
22 '7 .  5

L254.'1
2 2 ' t  . 5

0 . 0
0 . 0

3 8 8 . 7
2 ' 1  . 3

3 8 8 . 7
2 7  . 3

r 9 4  , 9
8 2 , r

1 9 4 . 9
8 2 . 1

3 8 8 . 7
2 ' 7  . 3

BEND-Z

2 2 5  . 4't 13.3

2 2 5 , 4

2 0  4  , ' l
5 4 0 . 3

2 0  4  . ' t
5 4 0 . 3

2 2 5 . 4
t l J . 3

2 2 5  . 4
7 1 3 . 3

3 4 8 , 3
283.2

3 4 8 . 3
283.2

4 0 0 . ?
8 9 . 2

3 4 8  . 3
283 .2

3 4 8 . 3
283.2

4 0 0 . ?

4 7 . 2
2 0 7  . 5

4 7 . 2
2 0 7  . 5

L98 .2

? q  !

1 9 8  . 2

20'1 .5

8 1 8 . 2
1232 .  6

E t 6 . Z

1 , 2 3 2  . 6

L Z Z l . a

1,331, .2

7 2 2 7  . 5
1 3 3 1 . 2

8 1 8 . 2

81-8 .  2
1,232 .6

1842.7'164 .  r

1 8 4 2 . 7' 1 5 4 . L

? 3 8 . 3
4 4 0 - 3

1842.7' 7  6 4  . 7

t 8 4 2 . ' l'154 .1"

? 3 8 . 3
4 4 0 . 3

4 7 4 . 4
2 6 3  . 2

4 1 4  . 4
263.2

? 7 0 . 1

2 7  0  . ' 7
3 0 6 .  I

4 7 4 . 4
2 6 3  . 2

2 3  . 0
3 0 .  5

2 3 . O
3 0 .  5

2 t . ' 7
2'1 .3

2 L  , ' 7
2 ' t  . 3

2 3  , 0
3 0 .  5

2 3 . 0
3 0 , 5

1 2 . 3
1 2  . 3

L 2  . 3
1 2 . 3

9 . 5
9 . 5

1 2  . 3
1 2  . 3

1 2  . 3
1 2 . 3

9 . 5
9 . 5

4 . 0
1 3 . 3

4 . 0
I . J . J

4 , 3
l _ 3 . 0

1 . 5

1 3 . 0

4 . 0

0 . 6
0 . 5

0 . 6
0 . 6

4 . 1
4 . r

4 . L
4 . t

0 . 6
0 . 6

0 , 6

2 0 . 0
2 0 . 0

2 0 . 0
2 0  . 0

0 . 0
0 . 0

2 0 . 0
2 0 . 0

2 0 . 0
2 0 . 0

0 . 0
0 . 0

2 . L

2 . L

' 1  . 6
7 . 6

COMBINED SHEAR_Y SHEAR-Z

1

1

. 0  5 2 4 . 2  r
1 .  0 0  5 1 0 . 6  T

. 0  5 2 4 . 2  r
t  , 0 0  5 l - 0 . 6  T

. u  o b 5 . /  t

L .  00  652 . ) ,  T

. u  b o J . / . 1
1 . 0 0  6 5 2 . r  r

. 0  5 2 4 . ?  t
1 ,  0 0  5 1 0 .  6  ?

. 0  5 2 4 . 2  t
1 . 0 0  5 1 0 . 6  r

. 0  2 3 9 . 7  C
1 .  0 0  2 5 3 . 3  c

.0 239. ' � l  c
1 . 0 0  2 5 3 . 3  c

. 0  3 3 7 . 6  C
1 .  0 0  3 5 1 . 1  c

. 0  2 3 9 . 7  C
1 . 0 0  2 5 3 . 3  C

. 0  2 3 9 . ' 1  c
1 . 0 0  2 5 3 . 3  c

. 0  3 3 7 . 6  C
1 .  0 0  3 5 1 . 1  C

n  ? e  5  a

r .  0 0  2 8  . 4  c

. 0  3 8 . 5  C
1 - . 0 0  ? 8 - 4  c

. u  5 0 . /  L

1 .  0 0  2 6 . 5  C

. 0  3 6 . ?  c
1 .  0 0  2 6 . 5  c

. 0  3 8 . 5  c
1 . 0 0  2 8 . 4  C
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BSC PORTABLE CLEANROOM

MEMBER STRESSES

AI,L UNITS ARE PoUN/sQ INCH

MN.{B ],D SECT AXIAI BEND-Y

-- PAGE NO. 38

COMB]NED SIIEAR-Y SHEAR-Z

r ) 5

1 5 6

7 . 6

2 , t
2 . r

2 . r

. 0
1 . 0 0

1 . 0 0

. 0
1 . 0 0

3 8 , 5  c
2 8 . 4  c

2 6 . 5  C

z o . 5  L

3 8 8 . 7

1 9 4 . 9
8 2 , L

1 9 4 . 9
d a .  L

BEND-Z

4 7  . 2
207 ,5

? q  1

r98 ,2

3 9 . 1
1 9 8 . 2

4 ' 7 4 . 4
2 6 3 . 2

2 7  0  . ' 7
3 0 6 .  8

2 7 0 . 7
3 0 6 . 8

4 . O
r 5 . 5

4 , 3
1 3 .  0

1 ?  n

******* i ******  END OF LATEST ANAIYSI S RESULT **************

94 . PA-RAI'{ET ER
95.  CODE ArSC
96.  FYIJD 36000.  MEI4B 1 TO ?4 '76 ' t ' t  88 89 100 TO 111 116 TO 135 l -44 TO 157
9?.  FYLD 2L999.994 MEMB 75 ?8 TO 87 90 TO 98 112 TO 115
98.  WMIN 0.188 AI , t
9 9 .  D F F  0 , 0 6 3  A L L

1oo. rY 223 . MEr.4B 1 TO 62
101,  rz  223.  MEMB L rO 62
102.  CB 1.  Al ,L
1 0 3 .  M A I N  0 .  A t L
104.  TRACK 1.  AI I
105.  RATIO 1.  A] , I
106. WETD 1. AI,I,
],07. LOAD LIST AI,L
108 , CHECK CODE ALL
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BSC PORTAB],E CLEj\NROOM

AI,L UNITS ARE - POUN

IUEII'BER TAATE

STAAD_III CODE CHECKING _ {AISC)
* * * * * * * * + * * + *

INCH (UN],ESS OTHERWISE NOTED )

RESUT?/ CRI?ICAI COND/ RATIO./
FX MY MZ

-- PAGE NO. 39

IOADTNG,/
T,OCATION

1 ST TUB 60303 PASS
8 3 3 . 3 5  c

Arsc- H1-3
- 4 3 8 . 0 9

0 .  1 3 1
6 8 7 7  . 3 7

1
3 5 . 0 0

1 ,  U N I T  K I P - r N C H ,  L =  3 6 . 0  A X =  3 , 1 4  S Z =  4 . 8 5 r =  5 . t

E c z =  2 1 . 6 0
E v =  1 4 . 4 0

KLIR-Y- L80.4 CB= 1.00 YLD= 36.00 A.LI,OIiABLE s?REsSEs;
l r r z =  2 1 . 6 0  F c Y =  2 l - . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  ! T =  2 1 . 6 0

2 ST TUB 60303 PASS
8 3 7 ,  1 0  C

Arsc- H1-3
416.62

0 .  1 3 8
- 7  5 ' 7  ! . 4 2

1
0 .  0 0

2 ,  U N I T  K I P - I N C H ,  t =  2 4 . 0  A X =  3 . 1 4  s Z =  4 . 8 5 r =  5 . 2

Fcz= 2L,60
Pv= 14.40

KL/R-Y= 180.4  CB= 1 .00  yLD= 36.00  AILOWABIE STRESSESI
?TZ= 27.60  FCy*  2 r .60  r ry=  2L .60  FA= 4 .59  r I . t=  2L ,60

3 ST TUB 6Q303 PASS
.  8 3 7 . t 0  C

Arsc- H1-3 0.  l -  03
-4532 .09

1
0 . 0 0

3 ,  U N I T  K I P - I N C H .  L =  2 4 , 0  A X =  3 . 1 4  S Z =  4 . 8 sY=  3 .2
FCz=  2L .6O

E1/= 14.40
KLIR-Y= 180.4 CB= 1.00 YtD= 36.00 A-LLoWASLE sTREssEs:
t l I Z =  2 1 . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . . 6 0  F A =  4 . 5 9  F T =  2 t - , 6 0

4 ST TUB 603C3 PASS
8 4 2 . 0 6  C 3 3 4 . 0 6

0 . 1 1 4
- 5 1 9 6 . 2 5

-l

4 ,  U N I T  K I P - I N C H ,  t =  1 8 . 3  A X =  3 . 1 - 4  S Z =  4 . 8 S Y =  3 , 2
F C Z =  2 L . 6 O

F v =  1 4 . 4 0
KUR-Y= 180.4 CB= 1.00 yLD= 36.00 ATLOWAEIE STRESSES:
F T Z =  2 L . 6 0  F C Y =  2 1 . 6 0  F ? Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0

5 ST ?UB 60303 PAS S
8 3 2 .  8 5  C

Arsc- HL- 3
-257 .39

0 .  1 1 0
4952 .4 ' l

1
0 . 0 0

5 ,  U N I T  K r P - I N C H ,  L =  9 . 2  A X =  3 . 1 4  S Z =  4 . 8 S Y =  3 . 2
F c z =  2 L . 6 O

!r /= 14.40
I( I , /R-Y= 180.4 CB= 1.00 YID= 36.00 AUOWABLE STRESSES:
n l z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0

6 ST TUB 60303 PASS
8 3 2  .  8 5  C 2 5 7  . 3 9

0 . 1 1 0
-4952 .46

1

6 ,  U N I T  K I P - I N C H ,  L =  9 . 2  A X =  3 , 1 4  S Z =  4 . 8 5 r =  5 . 2

F c z =  2 L . 6 O
[ v =  1 4 . 4 0

KI /R-Y= 180.4 CB= 1.00 YLD= 36.00 AILOWABIE STRESSES:
E " I Z =  2 I . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0
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BSC PORTABLE CLEANROOM

AII UNITS ARE . POUN INCH (UNLESS OTHERWISE NOTED)

MEIVIBER TABTE RESULT/ CR]TICA], COND/
FX MY

RATIo/
l'tz

-- PAGE NO. 40

LOADING/
LOCATION

7 sT TUB 60303 PASS Arsc-  H1-3 0 .  1 1 4  1
8 4 2 . 0 6  C - 3 3 4 . 0 6 5 1 9 6 . 2 4 .  0 . 0 0-,,=-----t-;;;;;;;;;;;--;=--;;. ;--;=--;. ;;--;;=-:;. ;--;;=---;. ;- I

KLIR-Y= 180,4 cB= 1.00 YI ,D= 36.00 AI towABIE STREssEs;  Ecz= 2L.6O I
E \ Z =  2 r , 6 0  F c Y =  2 L . 6 O  F T Y =  2 1 . 6 0  F A =  4 . 5 9  E T =  2 t , 6 0  F v =  1 4 . 4 0  t

8 ST TUB 60303 PASS
8 3 7 .  1 0  c -  6 2  . 6 0

0 . 1 0 3
4 5 3 2 .  1 1

1-
2'4 . OO

M E M =  I ,  U N I T  K I P - I N C H ,  L =  2 4 , 0
K L / R - Y =  1 8 0 . 4  C B =  1 . 0 0  Y I D =  3 6 . 0 0
E T Z =  2 r - 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

N ] t ( =  3 . 1 4  S Z =  4 . 8  S Y =  3 . 2  |
ALLOWABLE STRESSES: FCZ= 2I.60 |

F A =  4 . 5 9  ! T =  2 1 . 5 0  F V -  1 4 . 4 0  |
- - - - - - - - - - - - - - - - - - l
0 .  1 3 8  19 ST TUB 60303 PASS

8 3 7  , 1 0  c
Arsc- H1-3

-41 ,6  .67 ' t  5 7  L . 4 0  2 4  ,  0 0

MEM= 9. UNIT KIP-INCH. t= 24.0
KL, /R-Y= 180.4 CB= 1.00 YLD= 36.00
F|rz= 2! -60 FCY= 21.60 ! " rY= 21.60

A X =  3 , 1 4  S Z =  4 . 8  S Y =  3 . 2
ALLOViABIE STRESSES: ECZ= 2L60

F A =  4 . 5 9  E T =  2 1 . . 6 0  F v =  1 4 . 4 0

10 ST TUB 60303 PASS
8 3 3 .  3 5  c

AISC-  H1-3
4 3 8 .  0 9

n  1 t l

-6tJ I  I  - ,J . !
1

0 . 0 0

MEM= 1-0.  UNIT KIP- INCH, L= 36.0
KL, /R-Y= 1-80.4 CB= 1.00 YtD= 36.00
E " t z =  2 ! . 6 0  F c Y =  2 1 , 5 0  F r y =  2 L , 6 0

 / { { =  3 . 1 4  S Z =  4 . 8  S Y =  3 . 2
AIIOWAALE STRESSES: Fcz= 2L.6O

F A =  4 . 5 9  F T =  2 1 . 6 0  F v =  1 4 . 4 0

11 ST TUB 60303 PASS
6 9 8 . 7 5  c - 1 2 , 8 0

0 .  0 8 7
3 8 6 9 . 9 4

1
2 6 . 5 0

MEM= 11.  UNIT KIP- INCH, L= 26.5 Ax= 3.14 SZ= 4.8 sY= 3,2
KLlR-y= 180.4 cB= 1,00 yr ,D= 36.00 Ar towABtE srREssEsr  Ecz= zL.6o
F - ' r z =  2 L . 6 O  F c Y =  2 1 . 6 0  F T Y -  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  I v =  1 4 . 4 0

12 s? TUB 60303 PASS
6 9 8  .  7 5  C

AI: ' ( - -  t l r -  5
' 7 2 . 7 9

0 . 0 8 7
- 3 8 6 9 , 9 5

'|

0 . 0 0

MEM= 12,  UNIT KrP- INCH, L= 24.0
K L I R - Y =  1 8 0 . 4  c B =  1 . 0 0  Y L D =  3 5 . 0 0
E"Iz= ?L-GQ FcY= 2 l - .60 FTY= 21,60

NA){- 3 . 1-4 SZ= 4.8 SY= 3 ,2
AIIOWAB],E STRESSBS: ECZ= 2L.60

FA= 4.59 E:r= 21.60 Fv= 14.40

13 ST TUB 60303 PASS
6 9 8 . 7 5  C

Arsc- Hl- 3
1 1 7  .  6 5

0 . 0 8 4
- 3 5 0 7 . 0 4

1
0 . 0 0
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BSC PORTABLE CLEANROOM

ATT UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MFMRFD 'F !P I -F RESUTT/  CRITICAICOND, /
F5( MV

-- PAGE NO. 41

RATIO/
MZ

LoADING/
LOCATlON

MEM= 13,  UNIT KIP- INCH. L= 24,0
KLIR-Y= 180.4 CB- L.00 Yr ,D= 36.00
F T z =  2 1 . . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

A { =  3  .  1 4  S Z =  4 .  8  S Y =  3 . 2
Aj,',OWABLE STRESSES: ECz= 27,60

F A =  4 . 5 9  F T =  2 1 . 6 0  F V =  1 4 . 4 0

14 ST TUB 60303 PASS
5 9 8 . 7 5  c

A_t5c-  11_L-J 0 . 0 6 ? t
2 4  . 0 0

MEr. l= 14,  UNIT KIP- INCH, L= 24,0
xr , , /R-Y-  180.4 CB= 1.00 Y] ,D= 36.00
F T z =  2 1 . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

Aj {=  3  .  14  SZ= 4 .  8  SY= 3 .2
.AI,IOV'ABLE STRESSES r FCZ= 2f .60

F A =  4 . 5 9  F T =  2 L . 6 0  F V =  1 4 . 4 0

15 sT TUB 60303 PASS
6 9 8 . 7 5  C 3 t . J l

0 . 0 9 4
- 4 6 4 7 . 3 0

1
t-3.  00

MEM= 15.  UNIT KIP- INCH, l=  13.0
X I , / R - Y =  1 8 0 . 4  C B =  1 . 0 0  Y r D =  3 6 , 0 0
E " I z =  2 L 6 O  F c Y =  ? l - . 6 0  F T Y =  2 1 . 6 0

A X =  3 . 1 4  S Z =  4 . 8  S Y =  3 . 2
AI],OWABLE STRESSES: Fcz= 21.60

F A =  4 , 5 9  E T =  2 1 . 6 0  F 1 / =  1 4 . 4 0

16 sT TUB 60303 PASS
6 9 8  , 7 5  C

Arsc- H1-3 0 . 0 9 4
4 6 4 ' t  . 3 0

1
0 . 0 0

MEI'!= 16, UNIT HIP-INCH, L= 13.0
KLIR-Y= 180.  4 CB- 1.  00 Y] .D= 36.  00
t ' IZ= 21, .60 FCY= 2r .60 HfY= 21.60

NNNNN{= 3 .  14  SZ= 4  .8  SY= 3 ,2
AI,lOVIABLE STRESSES: FCZ= 2'L.64

F A =  4 . 5 9  F T =  2 1 . 6 0  f l / =  1 4 . 4 0

L7 ST TUB 60303 PASS
4 0 a  ? <  .

Arsc- H1-3
8 . 8 7

0 ,  0 6 7
1 9 3 5 , 8 0

1
0 .  0 0

M&1= 1?, UNIT KIP-INCH, L= 24.0
K L I R - Y =  1 8 0 . 4  c B =  1 . 0 0  Y t D =  3 6 . 0 0
E " t z =  2 L . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 , 6 0

l l J { =  3 . 1 4  s Z =  4 . 8  S Y =  3 . 2
AILOI{ABI,E STRESSES: FCZ= 21.60

F A =  4 . 5 9  F r =  2 1 . 6 0  w =  1 4 . 4 0

18 sT TUB 60303 PASS
6 9 8 . 7 5  C

Arsc- H1-3
- _ t r  r .  b J

0 . 0 8 4 1
2 4  . 0 0

M E M =  1 8 ,  U N I T  K I P - I N C H ,  I =  2 4 . 0  A x =  3 . L 4  s Z =  4 . 8  S Y =  3 . 2
KLIR-Y= l -80.4 CB= 1.00 YLD= 36.00 ATLOWABLE STRESSES: ?CZ= 2! .60
F " r Z =  2 ! . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  E 1 / =  1 4 . 4 0

19 sT TUB 60303 PASS
6 9 8 . 7 5  C

A I 5 U _  I I I - J
- 7 2 . ' 7 9

0 . 0 8 7
3 8 6 9 . 9 6

. 1
2 4 . O 0

ME!,t= 19, UNIT I(IP-INCH, L= 24.Q
K L I R - Y =  1 8 0 . 4  C B =  1 . 0 0  Y r , D =  3 6 . 0 0
' - rz= 2I .60 FCY= 21.60 FTY= 21- .60

S Z =  4 . 8  S Y =  3 . 2
STRESSES: FCZ= 2! .60

F T =  2 1 . 6 0  F V =  1 4 . 4 0

A)(= 3.14
AITOWAALE
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BSC PORTABLE CLEANROOM

ARE - POUN ]NCH (UNLESS OTHERWISE NOTED)

CRITICAI COND/
MY

-- PAGE NO. 4?

I,OADING/
IOCATION

AI.L UN]TS

ME}4BER RESU].T/
FX

RATlO/
MZ

20 sr ?uB 60303 PAss
6 9 8 . 7 5  c

Arsc- H1- 3' 7 2 . 7 9
1

0 .  0 0

MEl, l=  20,  UNIT KIP- INCH, T.= 26.5 AX= 3,14
Kl lR-Y= 180.4 cB= 1.00 YID= 36.00 A] .LoWABLE
F T z =  2 1 . 6 0  F C Y =  2 1 . 6 0  F T Y -  2 1 . 6 0  F A =  4 . 5 9

S Z =  4 . 8
STRESSES:

F T =  2 1 . 6 0

5 r =  J . Z

t cz=  2 I .60

687'1 .32 3 6 .  0 0
-"*;--; t ;-"" i t-* i t- i*.",  

t= 36.0 Ax= 3.14 sz= 4.e sy= s'z
KI /R-Y= 180.4  CB= 1 ,00  YID= 36.00  A] , ] ,OWABLE STRESSES:  ECZ= 2 ! .60
f i Z =  2 L . 6 o  F c Y =  2 1 . 6 0  E T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F v =  1 4 . 4 0

2L ST TUB 60303 PASS
8 3 3 .  3 5  c - 4 3 8 .  0 9

0 . 1 3 1 -  1

PASS AISC- H].-3 0 .  1 3 8  122 ST TUB 60303
8 3 7 . 1 0  C 0 . 0 0

l - - - -
MEM= 22,  UNIT KIP- INCH, L= 24.0 AX= 3.14
KL/R-Y= 180.4 CB= 1,00 YLD= 36.00 ALI ,OTIABLE
? r z =  2 7 . 6 Q  F c Y -  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9

s z =  4 . 8
STRESSES:

F T =  2 1 , 6 0

SY= 3 .2
Fcz= 2L.54

Fv=  14 .40

23 ST TUB 60303 PASS
8 3 7 .  1 0  c

Arsc- H1-3
62  .60

0 . 1 0 3
- 4 s 3 2 . 0 9

1
0 . 0 0

M E M =  2 3 ,  U N I T  K I P - I N C H .  L =  2 4 . 0  A X =  3 . ! 4  5 z =  4 . 8  S Y =  3 . 2
KLIR-Y= 180.4 cB= 1.00 YLD= 36.00 ALLOWABLE STRESSEST ECZ= 21.60
F I z =  2 \ . 6 O  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F v =  1 4 . 4 0

24 ST TUB 60303 PASS
8 4 2 , 0 6  C

Arsc- H1- 3
3 3 4 . 0 6

0 .  1 1 4  1

0 . 1 1 0  1

- J r v o . z J -

-"*r--;;;-;;;;-;;;;;;;--;r-;;:;--;=--3:;; 
su= 4.8 sy= 3.2

KI , /R-Y= 180.4  CB= I .OO YT,D= 36,00  AILOWABLE STRESSES:  FC? '=  2L .6O
F T z =  2 r . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F V =  1 4 ' 4 0

25 ST TUB 60303 Pa,SS ArSC- H1-3
8 3 2 . 8 5  C  - 2 5 ' 1  . 3 9 4 9 s 2 . 4 3 0 . 0 0

-ilr---;;;;;;;;-;;;-,--;=---;-.;--;r-;.;; 
sz= 4.8 sy= 3.2

KL/R-Y= 180,4 CB= 1.00 YLD= 36.00 AILOWABLE STRESSES: FCZ= 2L.60
F ! Z =  2 1 . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F V =  1 4 . 4 0

26 ST TUB 60303 PASS
8 3 2 .  8 5  c 2 5 1  . 3 9

0 . 1 1 0
-4952 .43

1
9 . t ' l
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BSC PORTAB],E CLEANROOM

AIL UNITS ARE - POUN INCH (UNLESS OT}iERWISE NOTED)

ME!{BER TABLE RESULT/ CRIT]CAT COND/

-_ PAGE NO. 4 3

ME}, I= 26.  UNIT KIP- INCH, L= 9.2
K L / R - Y -  1 8 0 . 4  c B =  1 . 0 0  Y L D =  3 6 . 0 0
w z =  2 t . 6 o  F c Y =  2 1 . 6 0  F T Y =  2 1 . . 6 0

N A ) { =  3 . 1 . 4  3 Z =  4 , 8  S Y =  3 , 2
A.LIoWABIE STRESSES: ECZ= 2L.60

F A =  4 . 5 9  F T =  2 1 . 5 0  F V =  1 4 , 4 0

2'1 ST TUB 60303 PASS
8 4 2 . 0 6  c

Arsc- H1-3 0 . 1 1 4  I

______ll1_l!________113i_11________l_!l__,
MEI ' I=  27 ,  UNIT KIP- INCH,  IJ=  L8 .3  AX= 3 .14  SZ= 4 .8  SY= 3 .2
KLIR-Y= 180.4  cB= 1 .00  YLD= 36.00  AILOV|ABLE STRESSES:  ECZ= 2L.6O
Yrz= 21 .60  FCY= 21,60  FTY= 21.60  FA= 4 .59  FT= 21.60  Ev= 14 '40

28 ST TUB 60303 PASS
8 3 ? .  1 . 0  C

Arsc- H1-3 0 .  1 0 3 1
2 4 . 0 0

MEXII= 28, UNIT KIP-INCH, II= 24.0
I<L/R-Y= L80.4 cB= 1.00 YLD= 36,00
FIZ= 2I .60 FCY= 21.60 FI fY= 21, .50

NNNNN(= 3.14 SZ= 4.8 SY= 3.2
ALI,OWABLE STRESSES: Ecz= 2L.60

F A =  4 . 5 9  E T =  2 1 . 6 0  w =  1 4 . 4 0

29 sr  TUB 60303 PASS
8 3 7 .  1 0  C

Arsc- Hl- 3 0 .  1 3 8
' t  5 '7  L.40

1
2 4  , 0 0

MEM= 29,  UNIT KIP- INCH, L= 24.O TIX= 3.14 SZ= 4.8
KL/R-Y= 180.4 cB= 1.00 YLD= 36.00 AI , I ,OWAELE sTREssEsl
r | r z =  2 r , 6 0  F c Y =  2 1 . 6 0  E T Y =  2 1 . 6 0  F A =  4 , 5 9  E T =  2 1 , 6 0

S Y =  3 . 2
Ecz= 2L.60

F v =  1 4 . 4 0

30 s? TUB 60303 PASS
8 3 3 . 3 5  C

Arsc- H1-3
4 3 8 . 0 9

0 . 1 3 1 I
0 . 0 0

MEI.I= 30, UNIT KIP-INCH, IJ= 36. 0
K L / R - Y =  1 8 0 . 4  c B =  1 . 0 0  Y r D =  3 6 . 0 0
E T Z =  2 1 . 6 0  F c Y =  2 1 . 6 0  r r Y =  2 1 . 6 0

A ) ( =  3 , 1 4  S Z =  4 . 8
AILOIiASLE STRESSES:

FA= 4 .  59  FT= 21.60

S Y =  3 . 2
F C z =  2 L , 6 O

w =  1 4 . 4 0

31 ST TUB 60303 PASS
6 9 8  . 7 5  C

AISC-  H1-3
- ' 1 2  . 7  9

0 .  0 8 7
3 8 6 9 . 9 3

1
2 6 . 5 0

MEM= 31, uNrT KrP-rNcH, L= 26.5
K L I R - Y =  1 8 0 . 4  c B =  1 . 0 0  Y L D =  3 6 . 0 0
F T Z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

AIIJOWASI'E STRESSES:
F A =  4 . 5 9  F T =  2 1 . 5 0

sY=  3 .2
Ecz= 2I.60

E\ /=  14 .40

32 ST TUB 60303 PASS
6 9 8 . 7 5  c

' 1 2 . 8 0 0 . 0 8 ?
- 3 8 6 9 . 9 4

L
0 . 0 0

MEM= 32,  UNIT KIP- INCH, 1= 24.O
K L I R - Y =  1 8 0 . 4  c B =  1 . 0 0  Y L D =  3 6 . 0 0
F . t Z =  2 7 . 6 0  F c Y =  2 1 . 6 0  F a Y =  2 1 . 6 0

NA)(= 3.14 SZ= 4.8
AI,IOIiABLE STRESSES:

F A =  4 . 5 9  F r =  2 1 . 6 0

s Y =  3 , 2
E t - t ! =  Z  l .  O V

E v =  L 4 , 4 0
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BSC PORTABLE CLEANROOM -- PAGE NO. 44

ATT UNTTS ARE _

MEI,IBER TABLE

POUN TNCH (UNTESS

RESUI,T/
FX

OTHERWISE NOTED)

CRITICAI COND/
I,tY

RATIO/
tlz

],OADING/
LOCATTON

33 ST TUB 60303 PASS
6 9 8 .  ? 5  C

0 . 0 8 4
- 3 5 0 7 . 0 5

I
0 . 0 0

MEI4= 33,  UNIT KIP- INCH. L= 24.0 AX= 3.14
KL/R-Y= 180.4 cB= 1.00 Yr .D= 36.00 ATLOWABIE
E I Z =  2 L , 6 0  F c Y =  2 1 . 6 0  f l l Y =  2 L . 6 0  F A =  4 . 5 9

s z =  4 , 8
STRESSES:

F T =  2 1 .  6 0

5 r =  t . z
Ecz= 2L.60

F v =  1 4 , 4 0

34 ST TUB 60303 PASS
6 9 8 .  7 5  C

Arsc- H1-3
- 8 .  8 7

0 .  067
- - L V 5 f  .  /  d

1
2 4 . 0 0

MF,I {= 34,  UNIT KIP- INCH, 1, -  24.0 ,cx= 3.14
KL/R-Y= 180.4 CB= 1.00 YrD= 36,00 ATIOWABLE
Y r z =  2 L , 6 O  F c Y =  2 1 . 5 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9

S Z =  4 . 8  S Y =  3 . 2
STRESSES: ECz= 2! .60

F I =  2 1 . 6 0  E 1 / =  1 4 . 4 0

35 ST TUB 60303 PASS
6 9 8 . 7 5  C

AISC.  H1-3 0 .  0 9 4
- 4 6 4 7 . 2 8

I
1 3 , 0 0

MEM= 35,  UNIT KIP- INCH. L-  13.0 AX= 3.  14
KL/R-Y= 180.4 CB= 1. .00 Yr ,D= 36.00 AI ,LOWABTE
E l z =  2 L . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 , 6 0  F A =  4 . 5 9

S Z =  4 , 8  S Y =  3 . 2
STRESSEST ECZ= 2L.60

nr= 21.  60 FV= 14.40

36 ST TUB 60303 PASS
6 9 8 . 7 5  C

A_LsL-  i l l -  J 0 .  0 9 4
4 6 4 7 , 2 7

1
0 . 0 0

MEM= 36,  UNIT KIP_INCI I ,  I=  13 .0  AX= 3 .14
KL lR-y= 180.4  CB= 1 .00  YLD= 36.00  A] ,LOWABLE
f l lZ=  21" .60  FCY= 21.60  FTY= 21.60  FA= 4 .59

s z =  4 . 8  s Y =  3 . 2
STRESSES:  ECZ= 2 ! .6O

F T =  2 1 . 6 0  E 1 / =  1 4 . 4 0

3'1 ST TUB 60303 PASS
6 9 8 .  7 5  C

AISC-  H1-3
8 . 8 7

0 .  0 6 ?
L 9 3 5 . 7 8

1
0 . 0 0

UEM= 37,  UNIT KrP-rNCH, I= 24,0 AX= 3.14
KI IR-Y= 180.4 cB= 1.00 YLD= 36.00 Al to9iABlE
F T Z =  2 1 . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9

s Z =  4 . 8  S Y =  3 . 2
S T R E S S E S :  E C Z _  2 L . 6 0

F T =  2 1 . 5 0  E v =  1 4 . 4 0

38 ST TUB 60303 PASS
6 9 8 .  ? 5  C

Arsc- H1-3
- - L _ L  /  .  O J

0 . 0 8 4
3 5 0 7 . 0 4

t_
2 4 . 0 0

ME$4= 38,  UNIT KIP- INCH. t= 24.0 Ax= 3.14
KL/R-Y= 180.4 CB= 1.00 Y] ,D= 36.00 AI ,LOWABLE
F I Z =  2 L . 6 0  F C Y -  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9

s Z =  4 . 8  S Y =  .  3 . 2
STRESSES: ECz,= 21, .60

F T =  2 1 .  6 0  F v =  1 4 . 4 0
l - - - - -

39 ST TUB 60303 PASS
4 q e  7 q  a

Arsc- H1-3
- ' 1 2  . 7 I

0 .  0 8 ? 1
2 4  , 0 0

f""LiiLTo8-'-"'
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BSC PORTAB],E CLEANROOM

A],I, UNITS ARE - POUN INCH (UNLESS

MEI4BER TABLE RESUIT/
FX

-- PAGE NO.

OTHERWISE NOTED)

CRITICAT COND/
MY

MEM= 39.  UNIT KIP- INCH, L= 24,0 P&- 3.1"4 SZ= 4.8 sY= 3.2
KL, /R-Y= 180.4 cB= 1.00 YLD= 36.00 AILoWABLE S?RESSES; EcZ= 21.60
F T z =  2 1 . 6 0  F C Y =  2 1 . . 6 0  F T Y =  2 1 , 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F v =  1 4 . 4 0

40 sT TUB 60303 PASS
6 9 8 . 7 5  C

Arsc- H1-3 0 .  0 8 ?
- 3 8 6 9 . 9 s

1
0 , 0 0

MEM= 40,  UNIT KIP- INCH, L= 26.5 AX= 3.14 SZ= 4,8 sY= 3,2
KL/R-Y= 180.4 cB= 1.00 YLD= 36,00 AUoWABLE STRESSES: PCZ= 2L.60
F " I Z =  ? 1 , . 6 0  F C Y =  2 1 - . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 - . 5 0  F V =  1 4 . 4 0

41. ST TUB 60303 PASS
3 1 . 5 ?  C

Arsc- H1-3
2 L . 4 4

0 .  0 5 8
5 5 8 6 . 4 8

1
0 . 0 0

MEl4= 41,  UNIT KIP- INCH, IJ= 26.5 AX= 3.14 SZ= 4,8 sv= 3.2
KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 AI IOI |ABLE S-IRESSES: ECZ= 2L.6O
r . � I Z =  2 ! . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F 1 / =  1 4 . 4 0

42 St  TUB 50303 PASS
3 1 . 5 ?  c

A 1 5 c -  n l -  I

1 0 3 . 4 9
0 . 0 6 1

) 6 6  / .  ) f ,

1
9 . 5 0

MEM= 42,  UNIT KIP- INCH, l=  9.5 Ax= 3.14 sz= 4.8 SY= 3.2
KLIR-Y= 180.4 CB= 1.00 YID= 36.00 ATLOWABLE STRESSES: ECZ= 2L.6O
F T z =  2 1 . 6 0  E c Y =  2 L . 6 O  F T Y =  2 1 . 6 0  F A =  4 . 5 9  r T =  2 1 . 6 0  E 1 / =  1 4 . 4 0

43 ST TUB 60303 PASS
3 t  , 8 0  c

Arsc- H1-3 o  .092
9 1 L 4 . 0 I

1
1 4 . 5 0

MEM- 43,  UNIT KIP- INCH, IJ= 14.5 AX= 3,14 sz= 4.8 SY= 3.2
KL/R-Y= 180,4 cB= 1.00 Yl ,D= 36.00 AI ,LoWABLE STRESSES: FCZ= 21.50
F T z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F 1 / =  1 4 . 4 0

44 ST TUB 60303 PASS
3 1 .  8 0  c

Arsc- H1-3
44 .62

0 . r23
1232.3.27

1
2 4  . 0 0

, t 4 ,  U N I T  K I P - I N C H ,  I , =  2 4 . 0  A X =  3 . 1 - {  s Z =  4 . 8  S Y =  3 . 2
Kl, /R-Y= 180.4 cB= 1.00 YtD= 36.00 AILOWABI,E STRESSES: FcZ= 2I .60
F' lz= 21.60 FcY= 21.60 FTY= 2 l - .60 FA= 4.59 FT= 21.60 FV= 14.40

45 ST TUB 60303 PASS
3 1 . 8 0  C

Arsc- H1-3
0 . 7 0

0 . 1 3 8
1 3 9 6 0 .  1 7

t-
2 4 , O O

M E M -  4 5 ,  U N I T  K I P - I N C H ,  L =  2 4 , 0  A x =  3 . 1 4  s z =  4 , 8  S Y =  3 . 2
KUR-Y= 180.4 cB= 1.00 YLD= 36.00 A] ,LoWABLE STRESSEST FCZ= 2t-6O

-Tl:-3i-ll--lll:-31-!!--llI:-11:ll--ll: --!:'-?--!--?1-!l--1:-11-19---
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BSC PORTABIE CLEANROOM

AI,L UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEI.,IBER TABLE RESuLT/ CRIT]CAI, coND/

-- PAGE NO. 46

LOADING/
I,OCATTON

RATIO/
r4z

46 ST TUB 60303 PASS
a 1  0 . \  ^

Arsc- H1-3
- 0 . 7 0

0 ,  1 3 8
- ! 3 9 6 0 . 2 r

1
0 , 0 0

Ms.I= 45, UNIT KrP-rNcH, L- 26.A
K L I R - Y =  L 8 0 . 4  c B =  1 . 0 0  Y I D =  3 6 . 0 0
Fl Iz= 21.60 FcY= 21.60 FTY= 21.60

A j { =  3 .  1 4  s z =  4 . 8
AILOWASIE STRESSES:

F A =  4 . 5 9  F r =  2 1 .  5 0

sY=  3 .2
FCz= 2L.60

FV-  14 . .40

47 ST TUB 60303 PASS
3 1 .  8 0  C

0 .  1 3 8
- 1 3 9 6 0 . 1 6

1
0 . 0 0

MEl,l= 47 ' UNIT KIP-INCH, L= 24 .0
K L I R - Y =  1 8 0 . 4  c B =  1 . 0 0  Y I D =  3 6 . 0 0
F T Z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

A ) { =  3 ,  1 4  s Z =  4 . 8
ATLOWAB]"E STRESSES:

F A =  4 . 5 9  E T =  2 1 .  6 0

5 r =  5 . 2

Fez= 21,.60
E v =  1 4 . 4 0

4 8 ST TUB 60303 PASS
3 L . 8 0  c

Arsc-  HL-3
- 4 4 . 6 2

0 , 1 2 3
-  L Z 5 Z 5 .  Z O

1
0 . 0 0

MEM= 48,  UNIt  KIP- INCH, L= 24.0 AX= 3.14 SZ= 4.8 SY= 3.2
KLIR-Y= 180.4 cB= l - .00 YID= 36.00 ALLOWABLE STRESSES: Fcz= 2 ' l -  -  60
YIZ--  21. .60 FcY= 21.60 FTY= 21- .60 FA= 4.59 FT= 21,60 FV= 14.40

49 ST TUB 60303 PASS
3 1 . 8 0  C - 6 3 . 3 9

o . o 9 2
- 9 1 1 4 . 1 9

1
0 . 0 0

MEM= 49,  UNIT KIP- INCH, L= 14.5 AX= 3.14 sz= 4.8
KLIR-Y= 180.4 CB= 1.00 Y] ,D= 36.00 AILoI 'ABLE STRESSES:
F z Z =  2 t . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 ! , 6 0  F A =  4 . 5 9  F r =  2 1 . 6 0

S Y =  3 . 2
ECZ= 21.60

F v =  1 4 . 4 0

50 ST TUB 60303 PASS
3 1 . 5 7  C

Arsc- H1-3
- 1 0 3 . 4 9

0 .  0 6 L
- 5 8 8 7 . 6 0

1
0 . 0 0

MEM= 50,  UNIT KIP- INCH. L= 9.5
K 1 , /  R - Y =  1 8 0 . 4  c B =  1 . 0 0  Y L D =  3 6 . 0 0
r - I z =  2 I . 6 O  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

} " {=  3 .14  sz=  4 .8
AI,LOWABI,E STRESSES:

F A =  4 . 5 9  F T =  2 1 .  6 0

S Y =  3 , 2
F C z =  2 L . 6 O

F V =  1 4 . 4 0

51 ST TUB 60303 PASS
3 1 . 5 7  C - 2 L  , 4 8

0 .  0 5 8
- 5 5 8 6 . 5 3

1
2 6  . 5 0

MED'= 5! ,  UNIT KIP- INCH. L= 26,5
K L / R - Y =  1 8 0 . 4  c B =  1 , 0 0  Y I D =  3 6 . 0 0
E' tz= 2t -60 FcY= 21.60 FTY= 21.60

Ai(= 3.  14 sz= 4.8
AILOWAS],E STRESSES 3

F A =  4 , 5 9  F T =  2 1 .  6 0

s Y =  3 , 2
tCZ=  2 t ,6O

Fv=  14 .40

52 ST TUB 60303 PASS
3 1 . . 5 7  C

Arsc- H1-3
-2L  .  48

0 . 0 5 8
5686 .  4A

1
0 ,  0 0
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BSC PORTABLE CIEANROOM

ARE - POUN TNCH (UNIESS OTHER!'TSE NOTED)

-- PAGE NO. 47

AI,T UNTfs

MEI.{BER RESU],T,/
FX

CRITICAI coND/
MY

RATIO/ LOADING/
LOCATION

- - l

MEM= 52,  UNIT KIP- INCII ,  L= 26.5
K L I R - Y =  1 8 0 , 4  c B =  1 . 0 0  Y L D =  3 6 . 0 0
F - r z =  2 ! , 6 0  F C Y =  2 1 . 6 0  r T Y =  2 1 . 6 0

N ( =  3 .  1 4  S Z =  4 .  I
AI],OWAB],E STRESSES:

FA= 4 .59  F- r=  21 .  50

S Y =  3 . 2  |
r'cz= 21,.6O I

rv= 14 . tlO I

53 ST TUB 60303 PASS AISC-  H1-3 0 , 0 6 1
5 8 8 7 . 5 7

- - - - - - - - - l
1

9 . 5 0- 1 0 3 . 4 9-il=----;;;-;;;;;;-;;;;--;=---;. 
;;=--;:;;--;;=---;:;--;;=--;- i

Kl lR-Y= 180,4 CB= 1,00 YLD= 36.00 ALLoWABLE STRESSES: FCZ= 21.60 |
t r z =  2 I . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  n / =  1 4 . { 0  |

- - - - - - - - - - - - - - - - - l

54 sT TUB 60303 PASS AISC- H1-3 0,092 I
3 1 . 8 0  C  - 6 3 . 3 9  9 1 t 4 . 0 2  1 4 . 5 0

r - - - - - l
MEM= 54,  UNIT KIP- INCH,  L= 14 .5  AX= 3 .T4 SZ= 4 .8  SY= 3 .2  I
K I /R-Y-  180.4  cB= 1 .00  YLD= 36.00  AI ,LoWABLE STRESSES:  Fcz= 2 I .60  |
E " I Z =  2 L . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  4 , 5 9  F T =  2 1 . 6 0  F V =  1 { , 4 0  |

- - - - - - - - - l
t-

2 4 . O O
- - - - - - - - - l

55 ST TUB 60303 PASS
3 1 . 8 0  c

Arsc- H1-3
- 4 4  . 6 2

0 . t 2 3

MEM= 55,  I ,NIT KIP- INCH, L= 24.0 Ax= 3.1-4 SZ= 4.8 sY= 3.2 |
KLIR-Y= 180,4 cB= 1.00 YtD= 36.00 ArroWABLE STRESSES: Ecz= 21.60 |

-T1:-31:!l--M:-11-!9--TI:-31!!--1i:--lll--T:-31-!!--1:-11:1!--- I
56 sT TUB 60303

3 1 .  8 0  C 13960 .  r . 3 2 4  . 0 0-''*=----;;;-;;;;;;-;;;:-;=-- ;;-.;--;=--..,;--;;=---;. ;--;;=--,. ;- i
Kl lR-Y= L80.4 cB= 1.00 YtD= 36.00 AI ,LoWABLE STRESSES: Ecz= 2! .60 |

-T5-31-!3--M:-31-!3--T1:-31-!3--11:--133--T:-31!!--1:-11-13--- |
5'1 sT TUB 60303

PASS AISC- H1.-3 0 .  1 3 8  1

PASS AISC- H1-3 0 .  1 3 8  I
3 1 .  8 0  c o - 7 0  - 1 3 9 6 0 . 1 8 0 .  0 0-"*=----;;;-;;;;-;;;-;;;;;--;r--;;:;--;=--;:;;--;;=---;:;--;;=---;:;-i

KL,/R-Y= 180.4 CB= 1,00 YLD= 36.00 AILoWABLE STRESSES: ECZ= 2L.60 |
F T z =  2 1 . 6 0  F c Y =  2 1 . 6 0  r T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 5 0  F V -  1 4 . 4 0  |

58 ST TUB 60303 PASS
3 1 . 8 0  C 0 , 7 0

n  1 ? e

- 1 3 9 6 0 . 1 9
I

0 . 0 0

- - l

- - l
MEM= 58,  UNIT KIP- INCH, L= 24.0 PddJK= 3.1-4 sz= 4.8 sY= 3.2 |
KL, /R-Y= 180.4 cB= 1.00 YLD= 36.00 AI I ,oWABLE STRESSES: Ecz= 2! .6O I

-Y-1--?!-22--i!l:-31-l!--Ill:-31-l!--Ii:--1-ll--T:-31-I!--T-11:11---l
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BSC PORTABLE CLEANROOM

AI,L UNITS ARE - POUN INCH (UN].ESS OTHERW]SE NOTED)

TABLE RESULT/ CRITICAI COND/
FX MY

RATIo/
MZ

__ PAGE NO.  48

LOADING,/
LOCATION

59 sT TUB 60303 PASS
3 1 . 8 0  C 4 4  . 6 2

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

1
0 . 0 0

MEM= 59,  UNIT KIP- INCH. L= 24.0 AX= 3.14 SZ= 4.8 SY= 3.2
Kr lR-Y= r .80.4 cB= 1.00 YnD= 36.00 A.LIor4ABl ,E S?RESSES: Ecz= 27,60
r T z =  2 L . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  r A =  4 . 5 9  E T =  2 1 . 6 0  F V =  1 4 . 4 0

60 sT TUB 60303 PASS
3 1 .  8 0  c

Arsc- H1-3
5 3 .  3 9

o . o 9 2
- 9 1 1 4 . l - 0

1
0 . 0 0

MEM= 60,  UNIT KIP- INCH. L= 14.5 Ax= 3.1.4 sz= 4.8 sY= 3.2
K! /R-Y= 180.4 cB= 1.00 YID= 36.00 AILoWAAIE STRESSES: Fcz= 2L.6O
t T Z =  2 1 . 6 0  F c Y =  2 1 . 5 0  F T Y =  2 1 . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  E v =  1 4 . 4 0

6l- sT TUB 60303 PASS
3 1 . 5 7  c 1 0 3 . 4 9

0 . 0 6 1  1
-588' t  .42 0 . 0 0

MEI, I= 61,  UNIT KIP- INCH. L= 9.5 nX= 3.14 3Z= 4.8 SY= 3.2
KLIR-Y= 180.4 CB= 1.00 YID= 36.00 Ar lOwABrE sTREssEs:  FCz= 2L.6O
F T z =  2 1 . 6 0  F C Y =  2 1 , 6 0  F T Y =  2 1 , 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F | r ' =  1 4 . 4 0

62 ST TUB 60303 PASS
3 1 . 5 7  C

0 . 0 5 8
- 5 6 8 6  . 4 6

1
z o .  ) v

MEIVI= 62,  UNIT KIP- INCH, L= 26.5 AX= 3.14 SZ= 4.8 SY= 3.2
KL/R-Y= 1-8A.4 CB= 1.00 YI ,D= 36.00 AILowAaIE S?RESSES; SCZ= 2L.60
F T z =  2 1 . 6 0  F C Y =  2 1 . . 6 0  F T Y =  2 1 . . 6 0  F A =  4 . 5 9  F T =  2 1 . 6 0  F v =  1 - 4 . 4 0

63 sT TUB 30203 PASS
2 9 . 0 4  C

A 1 5 U -  n _ L -  5

3 8 ,  8 0
0 . 0 2 8

6 9 4 . 1 0
1

0 .  0 0

M E M =  5 3 ,  U N I T  K I P - I N C H ,  L =  2 4 . 0  A X =  1 . 6 4  s z =  1 . 3  S Y =  1 . 0
KLIR-Y= 30.7 cB= 1,00 YLD= 36.00 AILoWABLE sTREssEsr FCz= 21.60
F t Z =  2 7 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 9 . 8 9  F T =  2 1 . 6 0  F v =  1 4 . 4 0

64 sr  TUB 30203 PASS
2 9 - 0 4  c

A_L>U- t t_L- 5

1 0 4 . 5 1
0  .024

502.64
1

2 4 . O O

M E M =  6 4 ,  U N I T  K I P - I N C H ,  L =  2 4 . 0  A x =  f . 6 4  s z =  1 . 3  S Y =  1 . 0
Kt lR-Y= 30,7 CB= 1.00 YLD= 36,00 A] ,LoWABLE STRESSES: ECZ= 2! .60
F T Z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 9 . 8 9  E T =  2 1 . 6 0  F V =  1 4 . 4 0

65 sT TUB 30203 PASS
2 4 . 0 9  C

0 . 0 2 L
5 1 1 , 9 4

1
2 ' 7  . 5 0
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BSC PORTABTE CLEANROOM

AIIJ UNITS ARE - POUN INCH (UNLESS OTHERqIISE NOTED)

MEMBER TABTE RESUI.T/ CRITICAICOND/
FX MY

4 9

I
I
I
I
I

MElvl= 65, UNIT KIP-INCH, L= 2'7.5
K L I R - Y =  3 5 . 2  c B =  1 . 0 0  Y t D =  3 6 . 0 0
F T Z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

A i { =  1 . 6 4  s Z =  1 . 3
ATI,OWAAI-E STRESSES:

F A =  1 9 . 5 6  E T =  2 1 . 6 0

sY=  1 .  0
acz=  21 .60

FV= 14 .40

66 ST TUB 30203 PASS
2 4 , 0 9  C - 2 5 . ' l 0

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

I
0 . 0 0

I MEM= 66. UNIT KIP-INCH, L= 2'1 .5 Pdf1.'= l-. 64 sz= 1 . 3 sY= 1. 0
I  KLlR-y= 35.2 cB= 1.00 yLD= 36.00 ArrowABt E sTREssEs:  Ecz= 21, .60
I  E t Z =  2 L . 6 O  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 9 . 5 6  F a =  2 1 . 6 0  F v =  1 4 . 4 0
|  - - - - - - - - - - - -

6"1 sT TUB 30203 PA5S
2 9 . 0 4  c

0 , 0 2 4  I
- _ t u { . 5 r - 5 0 2  . 6 7 0 . 0 0

l - - - - - - - - - - - -
I  u r u =  6 7 ,  U N I T  K I P - I N C H ,  L =  2 4 . 0  A X =  1 . 6 4  s z =  1 . 3  S Y =  1 . 0
I  KLlR-v= 30.7 cB= 1.00 YtD- 36.00 ATt  OWABLE STRESSES I  FCZ= 2! .6A
I  F T z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 9 . 8 9  F T =  2 1 . 6 0  F v =  1 4 . 4 0
l - - - - - - - - - - - - - - - - - - -

68 ST TUB 30203 Arsc- H1-3
- 3 8 . 8 0

PASS
2 9 , O 4  C

0 . 0 2 8
- 6 9 4 . 1 0

I
2 4 . O O

I  MEl l=  68 ,  UNIT KIP- INCH,  L= 24 ,O
K l l R - Y =  3 0 . ?  c B =  1 . 0 0  Y L D =  3 6 . 0 0
ETz= 27,60 FcY= 21.60 f l IY= 21.60

ru(-  1.  64 sZ= 1 .3
A.L],OWABLE STRESSES:

FA= l -9 .  89  FA= 21.60

S Y =  1 . 0
EcZ= 2L.60

F v =  1 4 . 4 0

69 ST TUB 30203 PASS
2 9 . O 4  C

0 . 0 2 8
6 9 4 . r t

1
0 . 0 0

MEM= 69,  UNIT KIP- INCH, L= 24,0
K L I R - Y =  3 0 . 7  c B =  L . o o  Y L D =  3 6 . 0 0
E' tz= 21, .60 FcY= 21,60 FTY= 21.60

x'){= 1.64 sz= 1.3
AILOWABLE STRESSES:

F A =  1 9 . 8 9  F T -  2 l - .  6 0

sY=  1 .0
FcZ= 2L.64

Fv=  14 ,40
.1O ST TUB 30203 PASS

2 9 . 0 4  C 1 0 4 .  s 1
o , o z 4

502.65
1

2 4 . 0 0

MEM= 70,  UNIT KIP- INCn.  L= 24.O
K L , / R - Y =  3 0 . 7  C B =  1 , 0 0  Y L D =  3 6 . 0 0
r . ta= 2L.6O FcY= 21.60 FTY= 21.60

z u ( =  1 . 6 4  S Z =  1 . 3
A],I,OWAB],E STRES S ES :

F A =  1 9 . 8 9  F T =  2 1 . 6 0

s Y =  1 . 0
Fcz=  2L .6O

Fv=  14 .40

'7L ST TUB 30203 PA5S
2 4 . 0 9  c

Afsc-  H1-3
2 5  . ' 7  0

0 .  0 2 1
5 1 1 . 9 4

1
2 7  . 5 0

MEM= 71,  UNIT KIP- INCH, L= 2 ' l  .5
KL/R-Y= 35.2 cB= 1.00 YID= 36.00
F T z =  2 1 , 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

NA) (=  7 ,64  sz=  1 .3
AJ,LOWABLE STRESSES:

F A =  1 9 . 5 6  F T =  2 1 , 6 0

S Y =  1 . 0
E c z =  2 ! . 6 0

F1/= 14.40
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BSC PORTABLE CLEANROOM -- PAGE NO. 50

IOADTNG/
LOCATION

AIL UNITS ARE -

MEMBER TABIE

POUN INCH (IJNIESS OTHERWISE NOTED)

REsutT/ cRrTrcAt coND/
FX Mf

FATlO/
MZ

'12 sT TUB 30203 PASS ArSC- H1-3 0 . 0 2 1  1
2 4 . 0 9  c - 2 5  . 7  0 - 5 1 1 . 9 4 0 . 0 0-',*=- - - - ;; ; ;; ; 

- ;; ; ; ;; : 
- - 
;= - - ; ; . ; ; =- - i-.;;- - ;; =- - - ; : ; - - ; ;= 

- - I ; 
- 
I

KL,/R-Y= 35.2 cB= 1.00 YLD= 36.00 AJ,TOWAALE sTRESSEst  tCZ= 2L.60 l
Erz:  27,60 Eg' � t=  27.60 FTy= 2L.60 FA= 19.56 ' I r= 27.50 FV= t -4.40 !

- l
'73 sT ?uB 30203 PASS AISC- H1-3

2 9 , O 4  C  - 1 0 4 . 5 1
0 . o 2 4

- 5 U 2 .  b b

I
0 .  0 0

- - - - - - - - - - -  |
, 1

2 4 . 0 0

MEM= 73,  UNIT KIP- INCH, t= 24.0 Ax= r .64 sz= 1.3 sY= 1.0 |
KLIR-Y= 30.7 cB= 1.00 YtD= 36.00 ALLowABtE STRESSES: ECZ= 2L,60 |
EIZ= 21,-6O FcY= 21.60 FTY= 21.60 FA= 19.89 FT= 21.60 FV= 14.40 |

74 ST TUB 30203 PASS
2 9 . 0 5  C

0 . 0 2 8

MEM= 74,  UNIT KIP- INCH. L= 24.0
K T , / R - Y =  3 0 . 7  c B =  L . 0 0  Y L D =  3 6 . 0 0
F I Z =  2 I . 6 0  F C Y =  2 1 . 6 0  F T Y -  2 l - . 6 0

l j { =  1 . 6 4  S Z =  1 . 3  S Y =  t . 0
AILOWABTE STRESSES: ECZ= 21,60

F A =  1 9 . 8 9  F T =  2 l - . 6 0  E V =  1 4 . 4 0

7 5 PRI SMAT PA.sS SHEAR -Y
0 . 0 0

0.  0t -5
0 .  0 0

1
0 . 0 0

MEM= 75,  UNIT KIP- INCH, L= 36.0 Ax= 0.57 SZ= 0.1
KLIR-Y= L18.0 CB= 1.00 YLD= 22.OO }J"LOWIts!E STRESSES:
? I Z =  ! 4 . 5 2  F c Y =  l - 3 . 2 0  F T Y =  1 4 . 5 2  F A -  3 . 7 0  F T =  1 3 . 2 0

S Y =  0 . 1
Ecz= L3.2o

Ev= 8� 80

76 ST TUB 20203 PASS AISC-  H1-3
5 . 7 4  C - 9 9  . 5 6

0 .  0 9 7
1 3 6 9 . 8 1

1
0 . 0 0

MEM= 76,  UNIT KIP- INCH, r= 36.0 AX= 7.2 '7
KLIR-Y= 48.5 cB= 1.00 YID= 36.00 AILoWABLE
F T z =  2 7 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 8 . 4 8

sZ=  0 .7  SY=  0 .7
sTREssEs: Fcz= 2L.60

FT=  21 .  60  Fv=  14 .40
'7'7 sT TUB 20203 PASS

5 . ' 7 4  C 9 9 . 6 6
0 . 0 9 7

1 3 6 9 . 8 1
1

0 . 0 0

MEM= 7?,  UNIT KIP- INCH. L= 36.0
K L / R - Y =  4 8 . 5  c B =  1 - . 0 0  Y I D =  3 6 . 0 0
F T Z =  2 L . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

F J ( =  t , 2 7  S Z =  0 . 7  S Y =  0 . 7
AU,OWABIE STRESSES: FCZ= 21. 60

F A =  1 8 . 4 8  F T =  2 1 . 6 0  l 1 / =  1 4 . 4 0

t 6 PRI SMAT PASS
5 . 5 1  r

0 .  0 1 5
0 . 0 0

5HEAR -Y

0 . 0 0
1

0 .  0 0
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AT], UN]TS ARE -

ME},IBER TABLE

-_ PAGE NO. 5J,

LOADING,/
LOCATION

BSC PORTABIE CLEANROOM

POUN INCH (UNTESS O?HERV{ISE NOTED)

RESU],T,/
FX

CRITICA], COND/
MY

MEM= 78,  IJNIT KIP- INCH, L= 36.0
K L I R - Y =  l - 1 8 , 0  c B =  1 . 0 0  Y L D =  2 2 . 0 0
F"IZ= L4.52 FcY= 13.20 FTY= L4.52

Ai{= 0. 57 SZ= 0 . 1
AILOWAALE STRESSES:

F A =  3 . 7 0  F T =  1 3 . 2 0

> r =  u . l
F c Z =  1 3 , 2 0

t l /=  8.80

7 9 PRI SMAT PASS
2 7  . 3 5  c

SHEAR -Y

0 . 0 0
0 .  0 1 6
0 .  0 0

1
0 . 0 0

7 9 ,  U N I T  K I P - I N C H .  t =  3 6 . 0  A X =  0 . 5 7  s z =  0 . 1  s Y =  0 . 1
KLIR-Y= 118.0  cB= 1 .00  yLD= 22.00  AJ ,LOWASLE STRESSES:  FCZ= 13.20

-i'-?--!!-2?--l!l--11-33--ll1:-1111--1i:--l-l!-_T__11:19--1:-_l_31_--
8 0 PRI SMAT PASS

4  . 6 6  C
SHEAR -Y

0 . 0 0
0 . 0 1 5
0 . 0 0

1
0 . 0 0

MEM= 8 0 ,  U N I T  K I P - I N C H ,  L =  3 6 . 0  A x =  0 . 5 7  S Z =  0 . 1  S Y =  0 . 1
KLIR-Y= 118,0 cB= 1.00 YLD= 22.Q0 ALtOwAEtE STRESSES: FCa= 13.2A
Er?,= 14.52 FcY= 13.20 FTY= 14.52 FA= 3.70 tT= 13.20 FV= 8.80

8 1 PRI SMAT PASS
1 . 0 5  T

SHEAR _Y

0 . 0 0
0 .  0 1 5
0 .  0 0

1
0 . 0 0

M E M =  8 1 ,  U N I T  K I P - I N C H ,  L =  3 5 . 0  A X =  0 . 5 7  S Z =  0 . 1  s Y =  0 . 1
KLIR-Y= 118.0 CB= 1.00 YLD= 22.00 ALtowABlE STRESSES: FcZ= 13.20
r : r z =  L 4 , 3 2  F c Y =  1 3 . 2 0  F T Y =  1 4 , 5 2  F A =  3 . 7 0  F T =  1 3 . 2 0  r v =  8 . 8 0

PR] SMAT PASS
1 .  8 3  C

SHEAR _Y

0 .  0 0
0 .  0 1 6
0 .  0 0

1
0 . 0 0

MEM= 82.  UNIT KIP- INCH, L= 36.0
K L / R - Y =  1 1 8 . 0  c B =  l - . 0 0  Y L D =  2 2 . 0 0
FtZ= f4,52 FCY= 13.20 FTY= 14.52

S Z =  0 . 1  S Y =  0 . 1
STRESSES: FCZ= 13.20

F T =  1 3 . 2 0  z u =  8 . 8 0
AlJLOWASl,E

PRT S}IAT 0 . 0 L 6
0 .  0 0

SHEAR -Y

0 .  0 0
r

0 . 0 0

8 3 .  U N I T  K I P - I N C I I ,  L =  3 6 . 0  A X =  0 . 5 7  S Z =  0 , 1
KL/R-Y= 1L8.0  cB= 1 .00  yLD= 22.00  AI ,Lo I {ABLE STRESSES3
r ' � � ta=  14 .52  FCY= 13.20  FTY= 14.52  FA= 3 .70  ET= 13,20

S Y =  0 . 1
EcZ= 13.2O

E1/= 8. 80

8 4 PRI SMAT 0 . 0 1 5
0 . 0 0

SHEAR -Y

0 .  0 0
1

0 . 0 0

MEM= 84.  UNIT KIP- INCH, L= 36.0
K L / R - Y =  1 1 8 . 0  c B =  1 . 0 0  Y L D =  2 2 .  0 0
tT?= 14.52 FcY= 13.20 FTY= l -4.52

AI,LOWAB],E
F A =  3 . 7 0

S z =  0 . 1  S Y =
STRESSES: FCZ=

FT= 13.20 w=

0 . 1
1 3 . 2 0

L 8 0
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BSC PORTABLE CIEANROOM

AI,I UNITS ARE - POUN INCH (UNIESS OTHERWISE NOTED)

MEI,IBER TABTE RESULT/ CRITICAI COND/
EX MY

5 2

8 5 P P T  q M A T PASS
4 . 6 6  c

0 .  0 1 5
0 . 0 0

I
0 .  0 0-il=----;;;-;;;-;;;:;;;;;--;=--.;:;;=--;. 

;;--;;=---;. ;--;;r--;:,- |
KI IR-Y= 118.0  cB= 1 .00  YLD= 22,00  A! ] ,OWABIE STRESSES;  Fcz= L3 .20  |

-Y-1--!1-2?--1!I:-11-3!--ll]:-11-11--I1:--l-19--ll:-11:3!__1:__l_l!---l
I to PR] SMAT PASS

2 ' 7  . 3 5  c
SHEAR -Y

0 . 0 0
0 .  0 1 - 5  1
0 . 0 0  0 .  0 0-,*=----;;;-;;;-;;;:;;;;--;=--;;:;--;---;:;;--;;=---;:;--;;=---; 

i- i
KIIR-Y= 118.0 CB= 1.00 YLD= 22.00 ALLoWABLE STRESSES: FcZ= 13.20 |
{ r z =  ! 4 . 5 2  F c Y =  1 3 . 2 0  F r Y =  1 4 . 5 2  F A =  3 . 7 0  F ? =  1 3 . 2 0  n / =  8 . 8 0  |

87 PRI SMAT PASS
4 q l  rn

SHEAR -Y

0 .  0 0

- - - - - - -  I
1

0 .  0 0
0 . 0 1 5
0 . 0 0

-- - - - -  |
MEM= 8?,  UNIT KIP- INCH, L= 36.0
K L , / R - Y =  1 1 8 . 0  C B =  1 , 0 0  Y L D =  2 2 . O O
EIZ= 14.52 FCY= 13,20 FrY= 14.52

A ) ( =  0 . 5 7  S Z =  0 , 1
AI,LOWABLE STRESSES:

FA= 3.7 0 FT= 13.20

5 r =  u . l
Fcz=  13 .20

rv=  8 .80

88 ST TUB 20203 PASS
5 .  ? 4  C

Arsc- H1-3
-99  .66

0 . 0 9 7
1 3 6 9 . 8 1

1
0 . 0 0

ME!4= 88.  UNIT KIP- INCH, L= 36.0
K L , / R - Y =  4 8 . 5  C B =  1 . 0 0  Y t D =  3 6 . 0 0
Y I z =  2 t . 6 0  E c Y =  2 I . 6 0  ! l r Y =  2 1 . 6 0

A l { =  ! . 2 7  s Z =  0 , 7
AI,LOWABLE STRESSES !

F A =  1 8 . 4 8  F T =  2 1 . 6 0

S Y =  0 . 7
ECZ= 2L.6O

r v =  1 4 . 4 0

89 ST TUB 20203 PASS AISC-  H1-3
9 9 . 6 6

0 .  0 9 7
. ! 5 0 v . 4 , _ L

1
0 . 0 0

MEM= 89,  UNIT KIP- INCH, L= 36.0
K l l R - Y =  4 8 . 5  C B =  1 . 0 0  Y L D =  3 6 . 0 0
F' IZ= 2I .60 FcY= 21.60 ! : rY= 2 l - .60

Ai{= f  .27 sZ= 0. '1
A],LOWAB],E STRESSES;

F A =  1 8 . 4 8  F T =  2 1 . 6 0

s Y =  0 . 7
Ecz= 21.60

Ev=  1 .4 .40

P P T  q M A T PASS SHEAR -Y

0 .  0 0
0 .  0 1 5
0 .  0 0

1
0 . 0 0

MEM= 90,  UNIT KIP- INCH, L= 36.0
K r l R - Y =  1 1 8 . 0  c B =  1 . 0 0  y L D =  2 2 . 0 0
FIz= !4.52 FcY= 13.20 FTY= 14.52

Ai{= 0.  57 sZ= 0.  1
AI.],OIIABLE STRESSES:

F A =  3 . 7 0  F T =  1 3 . 2 0

sY=  0 . ! .
Fcz= L3.2O

F V =  8 . 8 0

9 1 PRI SMAT PASS
2 ' 7  , 3 5  c

S H F A R  - Y

0 .  0 0
0 . 0 1 6
0 . 0 0

1
0 . 0 0
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BSC PORTABI,E CLEANROOM

AII, UNITS ARE _ POUN ]NCH (UNIESS OTHERIiISE NOTED)

-_  PAGE NO.  53

I,oADING/
LOCAT] ON

MF]!{RF:P RESU',T/
FY

CRITICAT COND/
I'f/

FATIo/
MZ

MEM= 9L,  UNIT KIP- INCH, L= 36.0
K L / R - Y =  1 1 8 . 0  c B =  1 , 0 0  Y ] , D =  2 2 . 0 0
E"IZ= 14.52 FCY= 13.20 FTY= 14.52

Al{= 0 . 57 Sz= 0. 1
AILOWAELE STRESSES:

F A =  3 . 7 0  F T =  1 3 . 2 0
F C Z =  1 3 . 2 0

E v g  8 . 8 0

4 . 6 6  C 0 .  0 0 0 . 0 0 0 . 0 0
t - - - - - - - - - - - - -

|  ! re} ' l=  92,  UNIT KIP- INCH, t= 36.0 AX- 0.5? SZ= 0.1 SY= 0.1
I  KI , /R-Y= 118.0 CB= 1.00 YLD= 22.00 AILOWABIE STRESSES: FCZ= 13.20
I  F T Z =  L 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  3 . 7 0  F T =  1 3 . 2 0  E v =  8 . 8 0
t - - - - - - - - - - - - -

92 PRI SMAT PASS SHEAR -Y

93 PRI SMAT PASS SHEAR -Y

1 . 0 5  T  0 . 0 0

0 .  0 1 5  1

0 .  0 L 5  I
0 . 0 0 0 . 0 0

MEM= 93.  UNIT KIP- INCH. t= 36.0
K L , / R - Y =  1 1 8 . 0  c B =  1 . 0 0  y L D =  2 2 . 0 0
f lz= L4.52 FcY= 13.20 FTY= 14 .  52

A j { =  0 . 5 ?  S Z =  0 . 1  S Y =  0 , 1
AILoWABLE STRESSES: FCz= 13.20

F A -  3 . ? 0  F T =  1 3 . 2 0  F 1 / =  8 . 8 0

t - - - - - - - - - - - - -

I  MEI ' ' I=  94,  UNIT KIP- INCH, L= 36.0 AX= 0.5? SZ= 0,1 SY= 0.1
I  KL/R-Y= 118.0 cB= 1.00 YLD= 22.O0 ATLoWABLE STRESSES: FCZ= 13.20
I  YIz= L4.52 FCY= 13.20 FTY= 14.52 FA= 3.?0 FT= 13.20 l t \ /=  8.80

9 4 D P T  q M A T

95 PRI SMAT

SHEAR _Y

0 . 0 0
D A q <

PASS
1 . 8 3  C

0 . 0 1 6
0 . 0 0

1
0 . 0 0

0 .  0 1 6
0 .  0 0

1
0 . 0 0

MEM= 95,  UNIT KIP- INCH, L= 36.0
K L I R - Y =  1 L 8 . 0  c B =  1 . 0 0  Y I , D =  2 2 . 0 0
Erz= L4.52 FcY= 13.20 FTY= 14.52

A j { =  0 . 5 ?  s z =  0 . 1  s Y =  0 . 1 .
AI,LOWABLE STRESSES: FCZ= 13.2 0

F A =  3 . ? 0  F T =  1 3 . 2 0  E v =  8 . 8 0

9 6 PRI SMAT 0 .  0 1 . 5
0 . 0 0

1
0 .  0 0

MEs,l= 96, UNIT HIP-INCH, IJ= 36. 0
K L I R - Y =  1 1 8 . 0  C B =  1 . 0 0  I L D =  2 2 . 0 0
Y r Z =  f 4 , 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2

l l | ] { =  0 . 5 ?  S Z =  0 . 1  S Y =  0 . 1
AI,l,owAB].E STRESSES: FCZ= 13.20

F A =  3 . 7 0  f l r =  1 3 . 2 0  F V =  8 . 8 0

9"1 PRl SMAT SHEAR _Y

0 . 0 0
PASS

0 . 0 0
1

0 . 0 0

ME$'= 97,  UNIT KIP- INCH, 1,= 36.0
K L I R - Y =  1 1 8 . 0  c B =  L . 0 0  Y L D =  2 2 , 0 0
$ Z =  f 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2

Aj{= 0 . 57 sz= 0. 1 sY= 0. 1
AILOIiABLE STRESSES r FCZ= 13.20

FA= 3,70 FT= 13.20 ! t1 /= 8.80
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BSC PORTABIE CLEANROOM

ARE - POUN INCH (UNI'ESS OTHERWISE NOTED)

_- PAGE NO, 54

LOA.DING/
LOCAT I ON

AII, UNI?S

MEMBER RESUTT/ CRITICAICOND,/
FX MY

RATIO,/
lrz

9 8 PRI SMAT PASS SHEAR -Y 0 . 0 1 6  1
0 . 0 0 0 . 0 0 0 . 0 0

l - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - t
I  MEla= 98,  UNIT KIP- INCH, L= 36.0 AX= 0,5? SZ= 0,1 SY= 0.1 |
I  KLlR-y= 118.0 cB= 1.00 ULD- z2.oo AILoWABLE srREssEs:  Ecz= 73.2o I
I  r - Iz-  L4.52 FCy= 13.20 FTy= 14.52 FA= 3.70 FT= 13.20 Fv= 8.80 |
l - - - - - - - - - - - - - - - - - - - l

1-00 sT TUB 35353 PASS ArSC- Hl- 3
1 0 5 1 .  9 2  C 4034.92

0 . 1 6 ?
- 3 6 4 4  . 4 9

1
0 . 0 0

MEM= 100,  UNIT KIP- INCH, t= 48.0
K] , /R-Y= 35.  I  cB= 1.  00 YLD= 36.  00
F I ? , =  2 ! . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

 l J { =  2 . 3 9  S Z =  2 . 5  S Y =  2 , 5
AIIOWABLE STRESSEST FcZ= 2L.60

F A =  1 9 . 5 1  ! : r =  2 1 . 6 0  F V =  1 4 . 4 0

1 1 0 5 . 3 3  C - 7 1 6 3 , 4 9 1 1 1 8 . 5 4 0 . 0 0
t - - - - - - - - - - - -
I  MEM= 101,  UNIT KIP- INCH, L= 36.0 Ax= 2.39 Sz= 2,5 Sy= 2.5
I  KLIR-Y= 25.8 cB= 1.00 YID= 36.00 AILOWABIE sTREssEs:  FcZ= 2! .6O
I  E T z =  2 1 . , 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  2 0 . 1 6  F T =  2 1 . 6 0  E v =  1 4 . 4 0

L02 Sr  TUB 35353 rAJD A.LsL-  f l lL -s

L01 ST TUB 35353 PASS ArSC-  H1-3 0 .  0 6 6  I

0 .  0 2 3  I
1 2 0 1 . 5 8  c 0 . 0 0 0 . 0 0 0 . 0 0

I  UEM= 102,  UNI? KIP- INCH, L= 6.0 AX= 2.39 SZ:  2,5 SY= 2,5
I  KL/R-Y= 4.5 CB= 1,00 Yl ,D-  36.00 AILoWABLE STRESSES: FC?= 2I .6O
I  r " ' t z =  2 L , 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  2 1 . 4 1  E T =  2 1 . 6 0  E v =  1 4 . 4 0

103 ST TUB 35353 PASS AISC- H1-3
1 0 5 1 . 9 2  C  4 0 3 4 . 9 2 3 5 4 4 . 4 9

1
0 . 0 0

I  Uel l= 103,  UNIT KIP- INCH, I= 48.0 A)(= 2.39 sz= 2.5 SY= 2.5 |
I  KLIR-Y= 35.8 cB= 1,00 YID= 36.00 A!LoWAB!E STRESSES I  FcZ= 21, .60 |
I  F r z =  2 ! . 6 O  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 9 . 5 1  E T =  2 1 . 6 0  F v =  1 4 . 4 0  |
l - - - - - - - - - - - - - - - - - - - r

t - - - - - - - - - -

104 sr  TUB 35353 PASS ArSC- H1-3 0 .  0 6 6  1

105 sr  TUB 35353 PASS ArSC- H1-3

1 1 0 5 , 3 3  C - 1 1 6 3 . 4 9 - 1 1 1 8 . 5 4 0 . 0 0
l - - - - - - - - - - - - - - - - - - l
l l , t E ! , t =  1 0 4 ,  U N I T  K I P - I N C H ,  I J =  3 6 . 0  A x =  2 . 3 9  s z =  2 . 5  s Y =  2 , 5  |
I  KL/R-Y= 26.8 CB= l - .00 YLD= 36.00 ALLOWABLE STRESSES: Fcz= ?! -60 |
I  F ' I ' z =  2 1 . 6 0  F C Y =  2 1 . 6 0  P T Y =  2 1 . 6 0  F A =  2 0 . 1 6  r T =  2 1 . 6 0  E v =  1 4 . 4 0  |
l - - - - - - - - - - - - - - - - - - r

0 . 0 2 3
0 . 0 0

L
0 . 0 0
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BSC PORTABIE CLEANROOM

ARE - POUN rNCIt (UNIESS OTHERIdTSE NOTED)

-- PAGE NO, 55

LOADING/
LOCATION

AII UNTTS

MEMBER RESUI,T/
rx

CRITICAI COND/ RATlO/
MZ

MEM= 105,  UNIT KIP- INCH, L= 6.0
K L I R - Y =  4 . 5  c B =  1 . 0 0  Y I D -  3 6 . 0 0
E"IZ= 2L.60 FcY= 2L.60 FTY= 21.60

A X =  2 . 3 9  S Z =  2 , 5  S Y =  2 . 5  |
AT,LOWABT,E S?RESSES: FCZ= 21.50 |

E x =  2 5 , , 4 I  F r =  2 L , 6 4  F v =  1 4 . 4 0  |

;*r--;;;;;;;-;;;-;;;;--;=--;; :;--;=--;. ;;--;;=--;. ;--;;=---;:;-
KL/R-Y= 35,8  CB= 1 .00  YLD= 36.00  ATLOWABLE STRESSES:  Ecz= 2 ! .60

-TT-31:!3--l!l:-1 1:!!--1I:-31-ll--1i:-13:!1--T:-11:!l--1:-11-13---
107 sT TUB 35353 PASS

1 1 0 5 . 3 3  C

L06 sT TUB 35353 PASS AISC- H1-3
1 0 5 1 - .  9 2  C  - 4 0 3 4  . 9 2

AISC-  H1-3

0 . L 6 7
3 6 4 4  , 4 9

0 . 0 6 6
- 1 1 1 8 . 5 4

0 . 0 2 3
0 , 0 0

- - - - - - - l

L
0 . 0 0

M F l =  1 0 ? ,  U N I T  K r P - I N C H ,  ] , =  3 6 . 0  A X =  2 . 3 9  s Z =  2 . 5
KL/R-Y= 26.8  CB= 1 .OO YLD= 36.00  A] ,LOI {ABLE STRESSES:
' - r z =  2 r . 6 O  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  2 0 . 1 6  F T =  2 1 . 6 0

s Y =  2 . 5  |
Fa'z= )1 ^ i  I

E V =  1 4 , 4 0  |

1
0 . 0 0

- - - - - - - - - l
t

0 .  0 0
L08 sr  TUB 35353 PASS

120L.60 C
Arsc- H1-3

0 .  0 0
- - - - - - - - - - l
S Y =  2 , 5  |MB' I= L08,  UNIT KIP- INCHT IJ= 6.0

K I / R - Y =  4 . 5  c B =  1 . 0 0  Y L D =  3 6 , 0 0
F � r z =  2 I . 6 0  F c Y =  2 1 . 6 0  E T Y =  2 1 . 6 0

A X =  2 . 3 9  S Z =  2 . 5
AI,I,OWAALE STRESSES:

F A =  2 1 . 4 1  F T =  2 1 . 6 0
F c z =  ? L . 6 0  I

E v =  1 4 . 4 0  |

- 3 6 4 4  . 4 9 0 . 0 0-ffi=---;;;;-;;;;-;;;-;;;;;--;=--;;.;--;=--;.;;--;;=---;.;--;;=---;:;-i
KLIR-Y= 35.8 cB= 1.00 YLD= 36.00 AILoWABLE STRESSES: FcZ= 21.60 I

-T1:-31-!!--l!l:-11:l!--1ll:-31-!!--Ii:-13-11--il:-31-!!--1:-11-13---l

109 ST TUB 35353 PASS ArSC- H1-3
1 0 5 1 . 9 2  c  - 4 0 3 4 . 9 2

0 . ! 6 7  1

110 ST TUB 35353 PASS AISC-  H1-3 0 . 0 6 6  1
1 1 0 5 . 3 3  c l r o 5 . . I v 1 1 1 8 . 5 4 0 . 0 0

;*=---;;;;-;;;;-;;;-;;il--;=--;;:;;=-;:.;--;;=---;:;--;;=---;:;- i
KLIR-Y= 26,8 CB= 1.00 YLD= 36.00 AILOWABLE STRESSES: Fcz= 21. .60 |
F T z =  2 1 . 6 0  F c Y -  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  2 0 . 1 6  F T =  2 1 . 6 0  E v =  1 4 . 4 0  |

111 ST TUB 35353 PASS
720L.60  C

Arsc- H1-3
0 . 0 0

0 . 0 2 3
0 . 0 0

1
0 . 0 0

M E M =  1 1 1 ,  U N I T  K I P - I N C H ,  I J =  6 . 0  A x =  2 . 3 9  s z =  2 . 5  s Y =  2 . 5  |
KI IR-Y= 4.5 cB= 1.00 YLD= 36.00 AI ,LowABl ,E STRESSES: FCZ= 2L.5O I

-?-!--?!-22--i!I--31:33--Tl:-31-ll--T -?!:l!--Y---1-1:!l--T-11:11--- |
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BSC PORTAB],E CIEANROOM

AI,L UNITS ARE - POUN INCH (UNLESS OTHERVIISE NOTED)

-- PAGE NO. 56

RESULT/
rx

CRITICA], COND/
lTY

RATIO/
MZ

LOADTNG/
I'OCATION

1 1 3

t - - - - -

0 . 1 3 2
0 . 0 0

0 .  1 3 2
0 .  0 0

1
1 0 2 .  0 0

1
1 0 2 . 0 0

r1? PRI SMAT PASS
1 2 1 9 . 1 1  C

PR] SMAT PASS
1 - 2 1 9 .  1 0  c

Arsc- Hl-3
0 . 0 0

Arsc-  H1-3
0 . 0 0

i ;;r-r;;-il;-;;;-;;;;--;r;;;. ;-;=-;. ;;--;;=---;. ;--;;r---;. ;-
I  KL /R-Y= 86. '7  CB= 1 .00  YLD= 22.00  ALLOWABLE STRESSES:  tCZ= L3,20
I  F T Z =  1 4 . 5 2  F C Y =  1 3 . 2 0  E T Y =  1 4 . 5 2  F A =  6 . 6 8  F T =  L 3 . 2 0  g V =  8 . 8 0
t - - - - - - - - - - - -

I  MH"{= 113,  UNIT KIP- INCH. L= 102.0
I  K L / R - Y =  8 6 . 7  c B =  1 . 0 0  Y L D =  2 2 . 0 0
I  F I z =  1 4 . 5 2  F C Y =  1 3 . 2 0  F T Y =  1 4 . 5 2

sz=  1 - .3  SY=  1 .3
STRESSES: FCZ= L3,20

ET=  13 .20  n /=  8 .80

Ai (=  1 . .38
AILOWAATE

FA= 6. 68

1.14 PRI SMAT PASS ArSC- H1-3
1 2 1 9 .  1 0  C

o. r32
0 . 0 0

. 1
1 0 2 . 0 00 . 0 0

l,lE!'{= 114, UNIT KI P-INCH. L= 102 , 0
K r l R - Y =  8 6 . 1  C B =  1 . 0 0  Y L D =  2 2 . 0 0
!TZ= 14 .,52 FcY= 13. 20 FTY= 14 . 52

5 Z =  r . 5  > r =  _ 1 . 5

STRESSES: Fcz= 13.20
F T =  1 3 , 2 0  r v =  8 . 8 0

r + ; ( =  I . l E

ATTOWASLE
rA= 6, 68

1 1 5 PRI SMAT PASS
1 2 1 9 . 1 0  C

AISC- H1--3
0 . 0 0

o,r32
0 . 0 0

1
1 0 2 . 0 0

MEM= L15,  UNIT KIP- INCH, L= 102.0
K L I R - Y =  8 6 . ?  c B =  1 . 0 0  Y L D =  2 2 . 0 0
EI IZ= !4.52 FcY= 13.20 FTY= 14.52

A j { =  1 . 3 8  S Z =  1 , 3  S Y =  1 . 3
AILOWABLE STRESSES: FCZ= 13.2 0

F A =  6 . 6 8  F r =  1 3 . 2 0  E v =  e , 8 0

1 1 6  S T  ? U B  2 0 2 0 3
-  4 t 0  , 1 4

PASS
1 4 0 . 1 6  T

0 .  0 4 5
1 8 9 . 9 6

I
0 .  0 0

MEM= 116,  UNIT KIP- INCH, L= 36.0
K l l R - Y =  4 8 . 5  c B =  1 . 0 0  Y t D =  3 6 . 0 0
F ! z =  2 L , 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

s z =  O , 7  S Y =  O . 7
STRESSES: ECZ= 2t.6O

F T =  2 1 , 6 0  F V =  1 4 . 4 0

Aj{= 1 ,2'}
AILOWAS],E

F A =  1 8 . 4 8

117 ST TUB 20203 PASS
1 0 7  .  6 5  T -542 ,02

0 . 0 4 3
4 7  . 8 7

I
b O .  J J

MEM= 1L7.  UNIT KIP- INCH, IJ= 66.3
K L I R - Y =  8 9 . 3  c B =  1 . 0 0  Y I D =  3 5 . 0 0
r tZ= 2I .60 FcY= 21.60 F"rY= 21.60

S Z =  0 , 7  s Y =  0 . 7
STRESSES: FCZ= 2r .60

F T =  2 1 . 6 0  r v =  1 4 . 4 0

A r =  ! . 1  I

AJ,],OWABLE
E A =  L 4  . 2 8

1 1 8 ST TUB 20203 PASS
8 5 6 . 9 4  T

Arsc- H2-1
5 7 1  .  3 4

0 . 0 7 8
L 3 2 . 0 9

1
0 . 0 0
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BsC PORTABLE CLL\NROOM

ARE _ POUN INCH (UNIESS OTHERWISE NOTED)

CRITICAI, COND/
MY

-- PAGE NO. 57

LOADING/
1OCATION

AIt UNITS

MFWPER RESULT/
FX

RATIO/
MZ

-*,r--ii;;;;;-;;;-;;;;;--;=---;.;--; =-';-.;;'-;;=---;:;--;;=---;:;- i
KI, /R-Y= !2.3 cB= 1,00 YLD= 36.00 A. l , IOl lABl ,E STRESSEST FCZ= 21.60 |

-T1:-31:l!--M:-31:!!--TI:-31-ll--li: -?!:21--'-'---?1-!!--1:-13:1!---l
119 ST TUB 20203 r A > D  A I > L '  N Z - . 1

8 5 6 . 9 4  T - 5 7 1 , 3 4 - 1 3 2 . 0 8 o  1 ?-,^,=---;i;;;;;-;;;-;;;;;--;=---;.;--; =--;-.;;'-;;=- --;:;--;;r--; 
. ;- i

KI , /R-Y= !2 .3  cB= 1 .00  Y l ,D= 36 .00  AILOWABLE STRESSES:  FCZ= 2 f  ,60  |

-111:-11:!l--lll:-11-13--TI:-31-!l--i1:-31:!1--T:-31:!l--1:-11-11---l

0 . 0 7 8  l -

LzO ST TUB 20203 PASS AISC- H2-1 0 . 0 4 3  1
t-0? . 65 T 542.02 - 4 7 . 8 7 0 . 0 0-,*=-1il;;;-;;;;;;;--;=--;;:;--; =- - 

;'.;; 
- 
;;=- 

-;:;--;;=---;:;- 
i

KLIR-Y= 89.3 CB= 1.00 YLD= 36.00 AILOWABLE STRESSES: Ecz= 21.60 |
F t Z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 , 6 0  F A =  1 4 . 2 8  E 1 I =  2 1 . 6 0  F v =  1 4 . 4 0  |

- l
1 2 1  S T  T U B  2 0 2 0 3 PASS

1 4 0 . 1 6  T 4L0 .7  4
0 .  0 4 5

- 1 8 9 . 9 6
t

3 6 .  0 0
-- - -  |

M E M =  1 2 1 ,  U N I T  K I P - I N C H ,  L =  3 6 , 0  A x =  1 . 2 7  s z =  0 . 7  S Y =  O . 7
KL/R-Y= 48.5 cB= 1.00 YLD= 36,00 ALLOWABLE sTREssES3 ECZ= 2! .60
YtZ= 2I .60 EcY= 2: - .60 FTY= 21.60 FA= 18.48 FT= 21.60 r1/= 14.40

r22 ST TUB 20203 PASS A15C- H2-1
- L ' 1 2  . 7  5

0 .  0 3 0
1 9 9 , ? 8

1
0 . 0 01 5 6 .  6 0  T-;",*---;;;:-il;;-;;;-;;;:--;=--;;.;-; =--;-.;;--;;=---;.;--;;r--;:;-l

KLIR-Y= 48.5 cB= l - .00 YID= 36.00 AILoWABLE STRESSES: ECZ= 2L.60 |

-T5-31-!!--i!l:-11:!3--TI:-11-!!--3--11-11--T:-31-!!--T:-11-1!--- |
123 sT TUB 20203 PAS S AISC- H2-1

1 2 5 . 9 3  T  - 1 4 6 . 3 5
0 , 0 2 6  1

1 8 4 . 5 3 0 . 0 0-*"=---i;;;;;;-;;;-;;;;--;=--;;:;-; =- - 
;-.;;- 

- 
;;=- 

--;. 
;--;;=--;:;- i

KI/R-Y= 101.? CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: tcz= 2L.60 |
?IZ= 21.60 FcY= 21.60 FTY= 21.60 FA= 12. '16 FT= 21.60 Ev= 14.40 I

724 ST TUB 20203 PASS
r 2 5 . 9 4  T _ t 4 t  o .  J o

0  . 0 2 6
- 1 8 4 . 5 3

1
7 5 . 5 0

- - - - - - - - l
l4EM= 124,  UNIT KIP- INCH, L= ?5.5
K L I R - Y =  1 0 1 . 7  c B =  1 . 0 0  Y L D =  3 6 , 0 0
F T Z =  2 1 , 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

A l { =  I . 2 ' l  S Z =  0 . 7
AI,IOWABIE STRESSES:

t A =  ! z .  t o  ! I =  z I . o u

S Y =  O . 7
E C Z =  2 ! . 6 0

E v =  1 4 , 4 0
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BSC PORTABI,E C],EANROOM

INCH (UN],ESS O?HERW]SE NOTED)

RESU].T/ CRITTCA.],coND/
FX MY

__ PAGE NO. 58

LOADING/
LOCAT I ON

AI,L UNITS ARE - POUN

ME},IBER TABIE RATIO/
MZ

L25 ST TUB 20203 PASS
l - 5 6 . 6 0  T 1 7 2  . 7  5

0 , 0 3 0
- 1 9 9 .  ? 8

1
3 6 . 0 0

MEl" t= 125,  UNIT KIP- INCH, l=  36.0 AX= L.2 '7 sz= 0. ' l
Kt lR-Y= 48.5 CB= 1.00 Yl ,D= 36.00 AILOWABIE STREssEs:
E " r Z =  2 I . 6 0  F C Y =  2 L . 6 0  F T Y =  2 1 . 6 0  F A =  1 8 . 4 8  F " =  2 1 . . 6 0

s Y =  0 . 7
ECZ= 21.60

Ev=  14 .40

L26 ST "UB 20203 PASS
l - 4 0 . 1 6  T -4r0 . ' l  4

0 . 0 4 5
1 8 9 . 9 6

' 1

0 . 0 0

MEM= 126,  UNIT KIP- INCH, ] ,= 36.0 AX= L,2 '1 SZ= O.7 sY= O.7
Kl lR-Y= 48.5 cB= 1.00 YtD= 36.00 AILOWABLE STREssEs:  FCZ= 2L.6O
F r z =  2 I . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 8 . 4 8  F T -  2 l - . 6 0  F V =  1 4 . 4 0

t - - - _ -
L2'1 ST TUB 20203 PASS

1 0 7 . 6 s  r -542 .02
0 . 0 4 3

4'7 .8'7

,l

MEM= 127.  UNIT KIP- INCH, l=  66,3 Ax= L.2 '7 SZ= 0,7 SY= 0.7
KLIR-Y= 89.3 CB= 1,00 YtD= 36.00 AtLowABLE STRESSES: FcZ= 2L.60
E a z =  2 r ^ 5 0  F c Y =  2 l - . 6 0  F T Y =  2 1 . 6 0  F A =  1 4 . 2 8  F T =  2 1 . 6 0  E v =  1 4 . 4 0

L28 ST.  TUB 20203 PASS
8 5 6 . 9 4  r 5 7 1 . 3 6

0 . 0 7 8
1 3 2 . 0 8

1
0 . 0 0

MEM= !.28, UNr" KrP-rNCH, l= 9.2 AX= L.2'l
KI , /R-Y= L2.3 cB= 1.00 YLD= 36,00 AI IOWABLE
F I Z =  2 ! . 6 0  F C Y =  2 1 . 5 0  F T Y =  2 1 . 6 0  F A =  2 1 , 0 3

L29 sr TUB 20203

S Z =  0 . 7  s Y =  0 , 7
STRESSES; ECZ= 2L.6O

F T =  2 1 .  6 0  E v =  1 4 . 4 0

8 5 6 . 9 4  T - )  / . 1  .  5 d

0 . 0 7 8
- 1 3 2 . 0 8

1
9 . L ' l

MEM= 129.  UNIT KIP- INCH, I= 9.2 Ax= L.2 '1 SZ= 0, ' l  SY= .  0 .7
Ki , /R-Y= L2.3 CB= 1,00 YLD= 36.00 AILoWAELE STRESSES: FCZ= 2L.6Q
f-r?= 2f  .64 FCY= 21.60 FTY= 21.60 FA= 21.03 fT= 21.60 FV= 1-4,40

130 ST TUB 20203 PASS
1 0 7 . 6 5  T 542 . 02

0 . 0 4 3
- 4 7 . 4 7

L
0 . 0 0

MEM= 130,  UNI? KIP- INCH, I= 66.3 AX= L.? '1 sz= O.7
KLIR-Y= 89.3 CB= 1,00 YLD= 36.00 ALLoWABLE STRESSES:
F I Z =  2 ) . , 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 4 . 2 8  F T =  2 1 . 6 0

s Y =  0 . 7
Fcz= 21. .  60

t  3 t  sT TUB 20203 PASS
1 4  0 .  1 6  T

0 . 0 4 5
- 1 8 9 . 9 6

1

3 6 . 0 0
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BSC PORTABLE CLEANROOM

AI,T, UNTTS ARE - POUN INCH (UN],ESS OTHERWISE NOTED)

MEN,IBER RESULT/ CRITICAI COND/
FX MY

PAGE NO. 5 9

RATIO/
M2

MBI= 131,  UNrT KIP-rNCH, I= 36.0 AX= L,27 SZ= 0.7 sY= 0.7
KLIR-Y= 48.5 CB= 1.00 YLD= 36.00 AI ,LoWABLE STRESSES: EcZ= 2I .60
F ? Z =  2 1 . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 5 0  F A =  1 8 . 4 8  F T =  2 1 . , 6 0  F v =  1 4 . 4 0

132 sT TUB 20203 PASS ArSC- H2-t  0 .030 1
1 9 9 . 7 8 0 .  0 0

MEM= 132,  UNIT KIP- INCH. L= 36.0 AX= 7,2 ' l  SZ= 0. '7  SY= 0.? |
KLIR-Y= 48.5 CB= 1- .00 YLD= 36.00 A.LLOWAELE STRESSES: FCZ= 21.60 |

-TT-11-!!--5!I:-11:!!--iII:-11-:!--Tr-13-13--T:-31!l--1:-11-11--- |

1 5 6 ,  6 0  T -I'7 2 .7 5

L33 sT TUB 20203 PASS AISC- H2-1-
1 2 5 . 9 4  r  - 1 4 6 . 3 s

0  . 0 2 6
1 8 4 . 5 3

1
0 , 0 0-,,=---;;;;;;i;;;-;;;, --;=--;;. ;--;=--.-,;;-';;=---;:;--;;=---;. ;- i

KLIR-Y= r01.7 CB= 1.00 YLD= 36.00 A.LLoI{A8] ,E STRESSES: Ecz= 2! .60 |
F T z -  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 2 . 7 6  F T =  2 1 . 6 0  E v =  1 4 . 4 0  |

- l

134 ST TUB 20203 PASS
1 2 5 .  9 3  r _ 1 4  t ) .  J O

o . 0 2 6
- 1 8 4 . 5 3

1
7 5 .  5 0

MEM= 134,  UNIT KIP- INCH, I I= 75.5
Kt , /R-y= 101.  7 CB= 1.  00 yLD- 36.  00
F t Z =  2 L , 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 , 6 0

sz=  0 .  7  SY=  0  .7
STRESSESf  FCZ= 2L.6O

F T =  2 1 . 6 0  F V =  1 4 , 4 0

 ,c){= r ,27
AI,I,OWASLE

135 sT TUB 20203 PASS
1 5 6 . 6 0  T r 7 2 . 7 5

0 . 0 3 0 1
3 6 . 0 0

ME&I= 135.  UN]T KIP- INCH, L= 36.0
K L I R - Y =  4 8 . 5  C B =  1 . 0 0  Y r , D =  3 6 . 0 0
YtZ= 2L.60 SCY= ?I .60 I | IY= 2L.60

s Z =  0 .  ?  S Y =  0  . 7
STRESSES: ECZ= 2L,60

E T =  2 1 - 6 0  F V =  1 4 . 4 0

N}J{= f .2'7
A1],OIIABLE

FA= 18,  48

136 ST TUB 20203 PASS
8 2 8 .  1 9  T - 9 7 . 1 6

0 .062
- 3 1 8 . 2 t

l-
. ! I J . U 5

MEI ' I= 136,  UNI? KIP- INCH. L= 113.0
RL/R-y= 152,2 CB= 1.00 Y!D= 36.00
F T Z =  2 1 , 6 0  F C Y =  2 1 . 6 0  F " r Y =  2 1 . 6 0

SZ= 0 , ' l  sY= O.7
STRESSES: F�cz= 21,.60

F T =  2 1 . 6 0  F v =  1 4 . 4 0
A],LOIiABLE

F A =  6 . 4 4

1 3 ? ST TUB 20203 PASS
8 2 8 . l - 9  T 9 ' l  . 1 6

0 . 0 6 2 . 1
1 r 3  .  0 3

MEM= 137,  UNIT KIP- INCH,  I=  113.0
K L / R - Y =  l - 5 2 . 2  C B :  1 . 0 0  Y L D =  3 6 . 0 0
ETZ= 2L.60  FcY= 21.60  FTY= 21.60

S Z =  0 . 7  S Y =  0 . 7
STRESSES: ECz= 2]..60

F T =  2 1 . 6 0  F V =  1 4 . 4 0
AI,LOWAB],E
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BSC PORTAB1E CLEANROOM

AIt UNITS ARE - POUN

MEMBER TABIE

INCH (UNIESS OTHERWISE NOTED)

RESUI,T/ CRITICAJ,COND/
F5( MY

-- PAGE NO. 60

1OADING/
tocATroN

RATIO/
MZ

138 ST TUB 20203 PASS
6 4 4 . 4 2  T

U . U f /
- 4 9 9 . 3 1

1
1 2 1 . 3 9

MEI, I= 138,  UNIT KIP- INCH, L= 12L.4 AX= t .2 '1  SZ= 0. ' l  SY- 0.7
Kt lR-Y= 153.5 cB= 1.00 YLD= 36.00 AILOWABIE STRESSES: PcZ= 2L.50
F. ' lZ= 27.60 AcY= 21.60 FTY= 21,60 FA= 5.59 FT= 21.60 FV= 14.40

139 sT TUB 20203 PASS
6 4 8 . 4 2  T

0 . 0 5 7
- 4 9 9 . 3 1

1
r 2 r . 3 9

MEM= 139,  UNIT KIP- INCH, L= 121.4 AX= )" ,2 ' l  SZ= 0.7 SY= 0,7
KllR-Y= 163 . 5 CB= 1 . 00 YID= 36. 00 AI,IoIiABLE STRESSES r ECZ= 2L ,60
E r Z =  2 L . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  5 , 5 9  F T =  2 1 , 5 0  l v =  1 4 . 4 0

L4O ST TUB 20203 PASS
8 2 8 . 1 9  T

0  .062 1
1 1 3 , 0 3

MEM= 140.  UNIT KIP- INCH, L= l -13.0 A){= L,2 '7
KL/R-Y= 152.2 CB= 1.00 YLD= 36.00 AI IOI |ABLE
E T Z =  2 ! . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  6 . 4 4

sz= 0 .?  sY= 0 . '7
STRESSES: ECZ= 2! .60

F T =  2 1 . 6 0  F 1 / =  1 4 . 4 0

141 ST TUB 20203 PASS
8 2 8 . 1 9  T 9'�1 , 16

0  . 0 6 2
- 3 7 8 . 2 L

1

M E M =  1 4 1 ,  U N I T  K I P - I N C H ,  L =  1 1 3 . 0  A X =  L . 2 7  S Z =  0 . 1  S Y =  ' .  0 . ?
KL/R-Y= L52.2 cB= 1.00 YLD= 36.00 ALIOI{ABLE STRESSES: "cz= 2r .60
E T z =  2 ! . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  6 . 4 4  F T =  2 1 . 6 0  F v =  1 4 . 4 0

14? sT TUB 20203 pAsS
6 4 4 . 4 2  I

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

l-
LzL .39

MEM= 142,  UNIT KIP-rNCH. L= 121.4 AX= I .27 SZ= O.1 sY= 0.7
KL, /R-Y= L63.5 CB= 1.00 YLD= 36,00 AILOWABLE STRESSES: Ecz= 2! ,60
F T z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  5 . 5 9  F T =  2 1 . 6 0  w =  1 4 . 4 0

143 ST TUB 20203 PASS
6 4 8 . 4 2  T - o . - t - L

0 .  0 5 7
- 4 9 9 . 3 1

l-
L Z L , 5 Y

MEM= 1{3,  UNIT KIP- INCH, L= 121.4 Ax= I .27 SZ= O. ' l  SY= 0.7
KLIR-Y= 163.5 cB= 1,00 YLD= 36.00 ALLoWABLE sTREssEs:  FCZ= 21.60
Y r z =  2 L . 6 0  F c Y =  2 1 . , 6 0  F T Y =  2 1 . 6 0  F A =  5 . 5 9  F T =  2 1 . 6 0  r v =  1 4 . 4 0

L44 ST TUB 20203 PASS
3 0 4 . 4 6  C

0 . 0 8 8
2 4 3 . 7 8

1
0 . 0 0
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BSC PORTABLE CLEANROOM

AI,L UNITS ARE - POUN INCH (UNIESS

MEMBER TAB],8 RESULT/
FX

OTHERWISE NOTED )

MY
RATIO/

MZ

-- PAGE NO. 6L

IOADING/
1OCATION

;;r--,;;;-;;;-;;;;;;;--;=--;;:;-- ;=- - ;-.;;--;;=---;l;--;;=---;. ;- i
Kl lR-Y= 64.7 cB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: tcz= 2L '6O I
{ ' tz= 2! .60 FcY= 21.60 r" IY= 21.60 FA= 16.97 FT= 21.60 Ev= 14 '40 I

3 0 4  . 4 5  c 8 7 8 . 2 8 - 2 4 3 . 1 8 0 . 0 0
- - - - - - - - l

S T  T U B  2 0 2 0 3 PASS AISC-  H1-3 0 . 0 8 8  1

MEM= 145,  UNIT KIP- INCH. L= 48.0
K L I R - Y =  6 4 . 7  C B =  1 . 0 0  Y L D =  3 6 . 0 0
E T z =  2 L . 6 0  F c Y =  2 1 . 5 0  F T Y =  2 1 . 6 0

N N < =  ! . 2 7  S Z =  0 . 7  S Y =  .  0 , 7
AI,LOWABIE STRESSES: Ecz= 2I.60

FA= 16.9? nr= 2 l - .60 F1/= 14.40

L46 ST TUB 20203 PASS
4 2 8 . 7 0  C

AISC-  H1-3
0 . 0 0

0 .  0 3 8
2 8 0 . 5 1

1
0 . 0 0

MEM= 146,  UNIT KIP- INCH, L= 48.0 Ax= L.2 ' l  SZ= O. ' l  SY= 0.7
KLIR-Y= 64, '7  cB= 1.00 YLD= 36.00 A. ILoWABLE STRESSES: Ecz= 27 '60
r- lZ= ?f  .60 FcY= 21.50 FTY= 21.60 FA= 16,97 FT= 2L.60 Fv= L4.40

L41 ST TUB 20203 PASS
3 0 4 . 4 6  C

Arsc- HL-3
- 8 ' 1 8 , 2 8

0 .  0 8 8
-  2 . t 5 .  t 6

I
0 .  0 0

MEM= 147.  UNIT KIP- INCH. L= 48.0
KL/R-Y= 64.7 cB= 1.00 YLD= 36.00
F T Z =  2 1 . 6 0  F c Y =  2 1 , 6 0  F T Y =  2 1 . 6 0

u < =  L . 2 7  S Z =  0 .  ?  S Y =  0 , 7
AIiLOI{ABIIIIIlE STRESSES: FCZ= 2I.60

F A =  1 5 . 9 7  F T =  2 1 . 6 0  ! v =  1 4 . 4 0

1-48 ST TUB 20203 PASS
3 0 4 . 4 5  c

Arsc- H1-3
- 8 ? 8 . 2 8

0 . 0 8 8
2 1 5  ,  t d

1
0 . 0 0

MElt != 148,  UNfT XIP- INCH, L= 48,0
K L / R - Y =  6 4 . 7  c B =  1 . 0 0  Y L D =  3 6 . 0 0
F f Z =  2 1 . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 l - . 6 0

S Z =  0 , 7  S Y =  0 . 7
STRESSES: FCZ= 21.60

F T =  2 1 . 6 0  F 1 / =  1 4 . 4 0

A x =  L . 2 1
AI.'I,OVIABLE

FA= 16,  97

149 sr ruB 20203 PAss
428 .'7 0 c

Arsc- H1-3
0 ,  0 0

0 .  0 3 8
- 2 8 0 . 5 1

' 1

0 . 0 0

150 ST TUB 20203 PASS ArSC-  H1-3 0 . 0 2 3  1

MEM= 1{9,  UNIT KIP- INCH, L= 48.0 AX= I .Z7 SZ= 0,7 SY= 0.7
KLIR-Y= 64,7 cB= 1.00 YLD= 36.00 AILoWABLE sTREssEs:  Fcz= 2 l -60
E T z =  2 ! . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 L . 6 0  F A =  1 6 . 9 7  F T =  2 1 . 6 0  F v =  1 4 . 4 0

4 8 , 9 4  C -212.  O' t 0 . 0 0

MEM= 150.  I ,NIT KIP- INCH. L= 50.9 Ax= 7.27 sZ= 0-7 sY= 0.7
x l lR-y= 68,6 cB= 1.00 Yr ,D= 36.00 Ar . r ,owABrE sTREssEs:  ECZ= 2I .6o
{ t z =  2 ! . 6 0  F C Y =  2 1 . 6 0  F T Y =  2 1 . 6 0  F A =  1 6 . 5 ?  F T =  2 1 ' 5 0  E 1 / =  1 4 . 4 0
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PORTABLE CLEANROOM

POUN INCH (UNLESS

RESULT/
FX

OTHERWISE NOTED)

CR]TICAI COND/
MY

-- PAGE NO.

LOADING/
LOCATION

A],IJ UN]TS ARE -

MEMBER TABIE RAT]O/
MZ

151 ST ?UB 20203 PAS5
4 8 . 9 4  C

Arsc- H1-3
2 1 2  . 0 8

0 .023
- 3 3 . 0 5

I
0 . 0 0

MEM= 151,  UNIT KIP- INCH, L= 50.9 AX= L.z ' l  sz= O.7 sY= O. '7
Kt lR-y= 68.6 cB= 1.00 yr .D= 36.00 Arr ,owABLE STRESSEST FCZ= 2L.60
I : lz= 2 l - .60 FcY= 21,60 FtY= 2I .60 FA= 16.57 FT= 2 l - .60 E1/= 14.40

I52 ST TUB 20203 PASS
3 3 . 6 3  c

Arsc- Hl--3
5 ' 1  . 4 4

0 .  0 1 5
-L38.'�l7

I
5 0 . 9 1

MEl" l= 152,  UNIT KIP- INCH, L= 50.9 Ax= L.z ' l  sz= 0,7 SY= 0.7
KL/R-Y= 68.6 CB= 1.00 ytD= 36.00 ATLOWABLE STRESSES: ECZ= 2L.60
F T z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F t Y =  2 ! . 6 0  F A =  1 5 . 5 ?  F T =  2 1 . 6 0  F V =  1 4 . 4 0

1 5 3  S T  T U B  2 0 2 0 3 PASS AISC_ H1- 3 0 . 0 1 5  1
- 5 7  . 4 4 5 0 . 9 1

MEM= 153,  UNIT KIP- INCH. l=  50.9 Ax= L.2 '? SZ= 0.? sY= 0.?
KL/R-Y= 68.6 CB= 1.00 YLD= 36.00 AI ,LOWABIE STRESSES: ECz= 2L,6O
FFtZ= 2I .60 EcY= 21.60 BTY= 21.60 FA= 16.5? F"r= 2L.6O Fv= 14.40

r54 ST TUB 20203 PASS
4 8 . 9 s  c

AISC-  H1-3
-2 '12  .  O7

o .023
- 5 5 .  U J

1
0 . 0 0

MEM= 154,  UNIT KIP- INCH, 1= 50.9
K L / R - Y =  6 8 . 6  c B =  1 . 0 0  Y L D =  3 6 . 0 0
FIz= 27.60 EcY= 27.60 FrY= 21.60

ALLOVIABLE STRESSES: ECZ= 2L'60
F A =  1 6 . 5 ?  F T =  2 1 . 6 0  w =  1 4 . 4 0

155 ST TUB 20203 PASS
4 8 . 9 4  C

AISC-  H1-3
2 1 2 . 0 8

0 . 0 2 3
- 3 3 . 0 5

1
0 . 0 0

l4E = 155,  UNIT KIP- INCH, l=  50.9
K L / R - Y =  6 8 , 6  c B =  1 . 0 0  Y ] , D =  3 6 . 0 0
r . I z =  2 L , 6 0  F C Y =  2 1 . 6 0  E T Y =  2 1 . 6 0

Aj(= !  -2 '7  sz= 0.  ? sY= O.7
AILOWABLE STRESSES: ECZ= 2!.60

F A =  1 6 . 5 7  F T =  2 1 . 6 0  F v =  1 4 . 4 0

156 ST ?UB 20203 PASS
3 3 . 6 3  C

AISC-  H1-3
5 '1  .44

I
5 0 . 9 1

ME}4= 156,  UNIT KIP- INCH. L= 50.9
KL/  R-Y= 68.6 cB= 1.00 YLD= 36.00
Y r z =  2 ! . 6 0  F c Y =  2 1 . 6 0  E " r Y =  2 1 . 6 0

s Z =  O . 1  S Y =  O  ' 7
STRESSES; ECZ- 21.60

F r =  2 1 .  5 0  F v =  1 4 . 4 0

Al {=  L ,27
AILOWABLE

PA= 16.  57

T57 ST TUB 20203 PASS
- 5 7  . 4 4

0 .  0 1 5 1
5 0 . 9 1
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BSC PORTABI.E CLEANROOM

AII, UN1TS ARE _ POUN INCH (UNIE5S OTHERWTSE NO?ED)

MEMBER TAALE RESULT/ CRITICAI COND/
EX MY

FATIO/
MZ

-_ PAGE NO.

LOADING/
LOCATION

MEM= 157,  UNIT KIP- INCH. L= 50.9
K L / R - Y =  6 8 . 6  c B =  1 . 0 0  Y L D =  3 6 . 0 0
F T z =  2 1 . 6 0  F c Y =  2 1 . 6 0  F T Y =  2 1 . 6 0

109.  SELECT WEID AtL

.AJ{= L,27 sz- 0.  7
AITOWABLE STRESSES:

F A =  1 6 . 5 7  E T =  2 L . 6 0

S Y = '  0 . ?
t cz=  2L .6O

FV= 14 .40
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BSC PORTABLE CLEANROOM

AJ,L UNITS ARE - INCH

MB4BER LOCATION/
],OADING

_- PAGE NO. 6 4

STAAD-I IT WELD DESIGN
* * * * * + * * * + + * *

POUN

WELD TYPE/
HOR STRESS

WELD SIZEI
VERT STRESS

COMB STRESS/
DIR STRESS

1

END
1

'I

3 /  t 6
5 0 5 .  6 2

3/  1,6
4 8 2  . 0 0

9 4  6 .  6 1

1 8 4 4 . 2 7
1 5 8 0 , 8 L

Al i=  l -8 .00  SZ= 3 0 , 0 0  s Y =  2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3. 00 cV= ' 4 .  J u

STA
1

6 9 .  1 0

66. '13

3 / L 6
/ J . U )

1 7 0 2 . 5 8
1 5 9 9 . 8 ?

707 4 .3s
_ t u b v . o J

END
1

A i ( -  r A .  O O  S Z =  3 0 .  O O  s Y =  2 1 . 0 0  , t ! i =  1 2 1 . 5 0  C H =  3 . 0 0  c V =  1 , 5 O

1

END
1

6 7 . 4 6

6 ' t  . 4 6

3 / 1 6

3 / t 6
9 2  . 4 6

L O 1  3  . 2 L

3 2 3 . 5 0
J U Z .  t d

A ) { =  1 8 . 0 0  S z = 3 0 . 0 0  S Y =  2 1 .  0 0  J I { =  1 2 1 .  s 0  c H = 3. 00 cv= 1 . 5 0

STA
1

END
1

1
1 2 0 . 1 0

1
1 2 0 . 1 0

1 4 0 . 8 0

L45 . 62

2 8 0 . 0 0

! 2 ' 1 2  . 2 0
t z z E .  L Z

A){= 18. 00 sz= 3 0 . 0 0  s Y =  2 7 . 0 0  J W =  7 2 1 . 5 O  C H = 3. 00 Cv= 1  5 n

S?A
1

END
1

0 . 0 0

0 . 0 0
3 / ! 6

0 . 0 0

1 1 9 2 . 5 8
1 1 9 2 . 5 8

1 1 n 5  q ?

- 1 1 t s 5 .  v J
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BSC PORTABTE CLEANROOM

I,TEI.D SIZEl
VERT STRESS

-- PAGE NO.

COMB STRESS/
DlR STRESS

STAAD-III WELD DESIGN
*  * *  *  *  *  *  * *  *  * *  *  *  * + *  *  *  * *

AI,L UNITS

MEI.,IBER

ARE - INCH POUN

IOCATION/ WEI,D TYPE/
I,OADING HOR STRESS

Ax=  18 .00  sz= 30 .00  sY= 21.  00 , lw= l -21 ,  50 CH= 3.  00 cV=

STA
1

END
1

0 . 0 0

0 . 0 0

0 . 0 0

2 , 4 I

1 1 8 5 . 9 3
l - - L U ) .  v 5

1 1 9 2 . 5 8
1 1 9 2 .  s 8

} \ ) {= 18.00 SZ= 30 ,  00  sY= 2 1 . 0 0  J W =  1 2 1 . 5 0  C H = 3.00 Cv= 1 . 5 0

STA
1

END
1

1
1 2 0 .  1 0

1
1 2 0 . 1 0

3 /  1 6
1 , 4 5 . 6 3

3 / 1 6
1 4 0 . 8 0

72'�12.20
12 5 8. .  11

2 8 0 . 0 0

l ' j(= 18 . 00 Sz= 3 0 .  0 0  s Y = 2 1 . 0 0  J w =  1 2 1 , 5 0  c H = 3 . 0 0  C V =

STA
L

END
1

9 2 . 4 6

J /  I O

8 6 . 1 4

3 2 3 .  s 0
3 0 2 . 5 8

r0'15.22
1 0 6 9 . 6 4

A X =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y = 2 l - .  0  0  J w =  1 2 1 , 5 0  c H = 3. 00 CV= 1 . 5 0

STA
1 o v . - L U

3 /  1 6
/ 5 . U J

J /  t o

1 0 7 4 . 3 5
1069 .64

! 7  0 2  . 5 8END
1

A J { =  L 8 . 0 0  S z =  3 0 . 0 0  S Y =  2 1 . 0 0  J w =  1 2 1 . 5 0  C H =  3 . 0 0  C V =  1 . 5 0

1
8 1 8 . 5 5

1844.2 ' t
1 5 8 0 . 8 1

Revision No. 0
Doo. No. V049-l-l l2
Page 75 of 107

1 0 STA
1



BSC PORTABLE CLEANROOM

A!], UN]TS ARE - INCH

ME}4BER IOCATION,/
],OA.DING

-- PAGE NO.

S?AAD-III WE],D DESIGN
*  * *  *  *  * + , r  *  *  *  +  *  *  +  *  *  *  *  *  *

POUN

WEID TYPE/
HnD <r t tDFe€

WEID SIZE/
VERT STRESS

coMB srREss/
I J ! I (  5 I  I ( E J D

1 0 END
1

1
8 1 8 . 5 5

3 /  1 6
5 0 5 .  6 2

1349'.72
9 4 6 . 6 L

A)<= 18,  00 SZ= 30 .  00  sY= 2 1 .  0 0  J w =  1 2 1 . 5 0  C H = 3 .00  cv= 1 . 5 0

l 1

1 1

STA
1

END
I

2 7  , t 3
3/r.6

2 8  . 6 5

3 / L 6

8 2 0 . 8 9
8 1 9 . 9 4

9t4 . 1,7

A){= 18.00 SZ= 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  1 2 1 . . 5 0  C H = 3 . 0 0  C v = 1 . 5 0

1 2

t 2

STA
1

END
1

1 9 . 0 2

1 9  . 0 2

3 / 1 6
1 0 .  5 6

3 /  L 6
1 6 . 8 8

9 l - 3 . 5 1

850.1 ' l

A i ( =  1 8 . 0 0  S Z - 3 0 .  0 0  S Y = 2 1 . 0 0  J v f =  1 2 1 . 5 0  c H = 3.00 cv= 1 . 5 0

' l 'J

1 ?

STA
1

END
1

1 q  ? n

1 9 . 3 0

t o  o ?

3 / t 6

d o r .  t J

8  6 0 ,  3 9

5 0 L . 0 3
4 9 9 . 3 4

A)(= 18.00 SZ= 30 .00  sY= 2 1 , 0 0  J w =  1 2 1 .  5  0  C H = 3.  00 cV= 1 . 5 0

L 4

1 4

q T A

1

END
1

1 8 . 9 9

1 8 . 9 9

4 9 . 3 8
502  ,  14
499 .34

5 5 6 .  s s
5 5 3 . 4 3

N { =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y = 2 1 . 0 0  J r a i =  1 2 1 . 5 0  c H = 3 . 0 0  C V = 1 . 5 0
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BSC PORTABI,E CIEANROOM

AIL UNT?S ARE . INCH

MEMBER I.OCATION/
IOADING

-- PAGE NO.

STAAD-III WE],D DESIGN
* *  *  * *  *  * *  *  *  * *  *  *  *  * *  *  *  *  *

POUN

IIEI.D TYPE/
HOR STRESS

WEID SIZE/
VERT STRESS

COI\48 STRESS,/
D]R STRESS

I 5

1 5

STA
1

END
1

1 9 . 5 3

1 9 .  5 3

6 9 . 3 3

3 / 1 6
7 2 . ' 7 5

553.42

1 0 4 5 . 4 8
: .042.77

A x =  1 8 . 0 0  s Z = 3 0 . 0 0  S Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3. 00 cv= 1 . 5 0

I 6

1 6

STA
I

END
I

1 9 . 5 3

1 9 . 5 3
3 /  L 6

l _ 0 4 5 . 4 8
L 0 4 2 . 7 ' l

5 5 8 . 0 9
5 5 3 .  4 2

N{= 18 ,  00 SZ= 3 0 . 0 0  s Y = 2 1 .  0 0  J v l =  1 2 1 . 5 0  c H = 3. 00 cv= 1 . 5 0

l'7

l 7

STA
I

END
1

l - 8 .  9 9

1 8 . 9 9

5 5 . 7 0

3 /  1 6
4 9 . 3 8

5 J 5 .  a l J

5 0 2 . t 4
4 9 9 . 3 4

A : < =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y = 2 1 .  0 0  f l { =  1 2 1 . 5 0  c H = 3. 00 cv= 1 . 5 0

1 8

1 8

STA
I

END
I

1 9 . 3 0 3 6 . 2 9

J / . L O

2 9  . 9 ' 7

5 U I . U 5

4 9 9 . 3 4

8 6 1 .  ! . 3
8 6 0 . . 3 9

A ) < =  1 8 , 0 0  S Z = 3 0 . 0 0  s Y = 2 1 .  0 0  w t =  1 2 1 . 5 0  c H = 3.00 Cv= 1 . 5 0

1 9 STA
1

END
I

1 9  . 0 2

1 9  . 0 2

5 /  t o

1 6 .  8 7

3 / 1 6
1 0 . 5 6

8 6 0 . 7 6
8 6 0 . 3 9

9 L 3 . 7 8
9 1 3  .  5 2
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BSC PORTABIE CIEANROOM

AT,L UNITS ARE _ INCH

MEI.'IBER LOCATION/
].OADING

STAAD-III WELD DESIGN
*  * *  *  *  *  *  * *  *  *  *  *  *  *  *  * *  *  *  *

-- PAGE NO.

COMB STRESS/
DIR STRESS

POUN

WEID TYPE,/
HOR STRESS

WELD 5I  zEl
VERT STRESS

zu{= 18.00 SZ= 3 0 . 0 0  S Y = 2 1 . 0 0  J w -  1 2 1 . 5 0  c H = 3 .00  cv= 1 . 5 0

2 0

) 0

STA
I

END
I

2 7  . t 3

2 ' 7  , 1 3

J /  L O

2 L  . 6 ' t

2 8 . 6 5

91,4 . L'�?
9 1 3  ,  5 1

8 2 0 . 8 9
81,9  .94

A){= l -8 .00 sZ= 3 0 .  0 0  s Y =  2 1 . 0 0  J l t l =  1 2 1 . 5 0  C H = 3.  00 cV= L .  f  u

STA
1

END
1

2 !

2 \

1
8 1 8 . 5 5

1
8 1 8 . 5 5

3 /  L 6
5 0 5 ,  6 2

3 / L 6
4 8 2 , 0 0

L349, '72
v q o .  o r

7844.2 ' t
15 8 0.. 82

A)(= 18.00 sz= 3 0 .  0 0  s Y = 2 1 . 0 0  J ! . l =  1 2 1 . 5 0  c H = 3.  00 CV= . 1 . ) U

2 2

STA
1

END
l"

6 9 . 1 0
3 /  L 6

6 6 . 7 3

3 /  L 6
/ J . U J

I '7  02 ,59
L699.87

t07 4 .34
1 0 6 9 .  6 3

A ) < =  1 8 . 0 0  S z = 3 0 .  0 0  s Y = 2 1 . 0 0  J ! i =  1 2 1 . 5 0  c H = 3.  00 Cv= - L . D U

STA
I

END
1 6'7 . 46

3 / L 6
8 6 . 1 4

3 / 1 6
9 2 . 4 6

1 ,071  .22
r .069 .  63

323 .  s0
3 0 2 . 5 8

? 4 q T A

1

30.  00 sY= 3.  00 cV=ru{= 18.00 SZ= 2 1 , 0 0  J v l =  1 2 1 . 5 0  C H =

1
1 2 0 . 1 0

3 /  ! 6
1 4 0 . 8 0

3 3 5 . 6 3
2 8 0 . 0 0
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BSC PORTAB],E CLEANROOM -- PAGE NO.

STAAD-III WELD DESIGN
*  * *  *  * *  *  *  * * *  *  * *  *  *  *  * *  *  *

AIL UNITS AI1E - INCH POUN

MB4BER TOCAT]ON/ WEI.D TYPE/
I.OADING HOR STRESS

WELD SIZEI
VERT STRESS

COMB STRESS/
DIR STRESS

2 4 END
1

.1 3 / 1 6
L 4 5  . 6 2

1 2 7 2 .  t 9
1 2 5 8 . 1 1

;r-;;. ;;-;;=---;;. ;;-;;=---;;:;;-;=--,;;.;;-;;r--;:;;-;;=---; ;;
z a

z >

STA
1

END
1

0 . 0 0

0 . 0 0

3/  L6

3 /  L 6

2 , 4 L

0 .  0 0

t t 92  .  57
rI92 .5 '7

_ L _ L d J .  v . t

- L t u ) .  Y 4

ru{= 18 . 00 sz= 3 0 . 0 0  s Y =  2 1 . 0 0  J ! { =  1 2 1 . 5 0  C H = 3.  00 cV= I . ) U

STA
I

END
I

0 . 0 0

0 . 0 0
3 /  7 6

0 . 0 0

2 . 4 r

1 1 8 5 . 9 4
1 1 8 5 . 9 4

!r92 .57
7L92 - 57

N ( =  l - 8 . 0 0  S Z = 3 0 . 0 0  S Y = 21.00  J I I I=  121.  5  0  cH= 3 . 0 0  C V = . 1 .  ) U

2 7

2'7

srA
1

END
1

1
1 2 0 . 1 0

t
1 2 0 . 1 0

3 / 1 6

3/1 ,6
l - 4 0 , 8 0

7272. .  19
1 2 5 8 .  t  l "

3 3 5 .  6 3
2 8 0 . 0 0

A i { =  1 8 . 0 0  s Z - 3 0 . 0 0  s Y = 21.  00 Jv l= 121.50 cH= 3.00 cv= 1 . 5 0

2 8

q T A

1

END
1

3 / L 6
9 2 . 4 6

3 / L 6
8 6 . 1 4

3 2 3 .  s r .
3 0 2 .  s 8

L0'7 5 .22
L069 .64

A){= 18 . 00 Sz= 3 0 . 0 0  s Y =  2 1 . 0 0  J ! i =  1 2 1 , 5 0  C H = 3. 00 CV= 1 . 5 0

Rcvision No, 0
Doc. No. V049-l-112
Page 79 of 107



BSC PORTABLE CLEANROOM -_ PAGE NO. ? 0

AI,], UNITS ARE - INCH

MEMBER IOCATION/
],OAD]NG

STAAD-III WE],D DESIGN
*  *  *  +  * *  *  *  *  *  +  * *  *  *  *  * +  *  *  +

POUN

WELD TYPE/
HOR STRESS

COMB STRESS/
DIR STRESS

WELD srzE/
VERT STRESS

2 9

2 9

STA
1

END
1

6 9 . 1 0

6 9 . 1 0

3 /  1 6
? 3 . 0 5

3/  16

1 0 7 4 . 3 5
1069 .64

r 7  0 ? . 5 7
1 6 9 9 . 8 6

A)<= 18.00 SZ= 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3. 00 cv- r . , 5 0

3 0

3 0

STA
L

END
I

I
8 1 8 . 5 5

1
8 1 8 . 5 5

3 / 1 6
4 8 2 . 0 0

3/ 1-6
505 .  62

1844,2 ' l
158 0. .  81

7 3 4 9 . 7 2
9 4 6  . 6 t

A)(= 18 . 00 SZ= 30 .  00  sY= 21.00 Jr,r= 121-.s0 cH= 3 .00  cv=

3 1

3 t

STA
1

END

2 7 . 1 3

2 ' 1  . 1 3

J /  I O

2 8  . 6 5

3 / 1 6

8 2 0 . 8 9
8 r 9 , 9 4

9L4.L ' l
9 1 3 . 5 L

A)(= 18 . 00 sZ= 30 .  00  sY= 2 1 , 0 0  J V { =  1 2 1 . 5 0  c H = 3 . 0 0  C v = 1 . 5 0

32 STA
1

END
1

1 9 . 0 2

1 , 9  . 0 2

3 / 1 6
I U , 3 O

3 / L 6
t o . o ,

9L3.7'1
9 1 3  .  5 1

860.7 '1
8 6 0 . 3 9

} \ : {= 18.00 sz= 3 0 . 0 0  s Y = 2 1 .  0 0  J w =  1 2 1 . 5 0  C H = 3.  00 cV=

q T A

I

END
1

1 9 . 3 0

1 9 . 3 0

2 9  . 9 7

3 / 1 6
3 6 . 2 9

8 6 1 . 1 3
8 6 0 . 3 9

5 0 1 . 0 3
4 9 9 . 3 4
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BSC PORTABLE CLEANROOM

AI], UNITS ARE _ INCH

MEMBER IOCA?ION/
IOADING

-- PAGE NO. 7 2

STAAD-III WELD DESTGN
*  *  *  *  *  *  *  *  *  *  *  *  *  *  * * *  *  *  *  *

POUN

WEI,D TYPE/
HOR STRESS

WEID
VERT STRESS

coMB sTMss/
DIR STRESS

3 8 END
1 1 9 . 3 0

J /  J . O o b r .  _ t 5

8 6 0 . 3 9

Y___11_ll_11:___19_9!_1"= 21.00 Jw= "'.'o .l:___1!!_1:___i:l!

3 9

3 9

STA
1

END
1-

L 9  . 0 2

1 9 .  0 2

5 /  - L O

r b . 6 /

1 0 . 5 6

8 6 0 . 7 1
8 6 0 . 3 9

9 1 3 . 7 8
9 1 3 . 5 2

A i { =  1 8 . 0 0  s Z = 3 0 . 0 0  s Y =  2 1 . 0 0  J w =  1 2 1 . 5 0  C H = 3.  00 cV= 1 . 5 0

4 0

4 0

STA
1

END
1

2'1 .  L3

2'�7 . 13

3 / 1 6
2L . 6'7

2 8 . 6 5

9 1 4  .  1 8
9 1 3 .  5 2

8 2 0 . 8 9
8 1 9 . 9 4

A ) { =  1 8 . 0 0  S z = 3 0 . 0 0  s Y =  2 1 . 0 0  J w =  L 2 1 . 5 0  c H = 3. 00 cV= 1 .  5 0

4 1

STA
L

END
1

9 2  . 5 2

9 2  . 5 2

J - J f , . Z Y

1 0 4 1 . 5 4
ra25 .7 4

o o z . 4 l J

6 4 1 . 0 9

} � i ) {= 18,00 sz= 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3.  00 cV= l - . 5 0

4 2 STA
L

1

9 8 . 4 0

9 8 . 4 0

3 /  1 6
1 2 5 . 1 3

3 / L 6

o b u . 0 f
6 4 1 . 0 8

1 0 9 3 .  6 7
1 0 8 2 , 3 1

} i : { =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y =  2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3. 00 cv= 1 . 5 0
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BSC PORTAB].E CLEANROOM

AII, UNITS ARE _ INCH

MB.,IBER ],OCA?]ON/
],OAD]NG

STAAD-III WELD DESIGN
* * * * * * * * * * * * * * * * * * * * *

_- PAGE NO.

POUN

WEI,D TYPE/
HOR STRESS

sTzE/!iEI,D
VERT

COMB STRESS/
DIR STRESS

4 3

4 3

STA
1

END
1 1 . 6 1

3 /  L 6
5 9 . 6 9

3 /  L 6

1 1 6 4 . 6 9

r o , { o .  / J
1 6 4 5 . 8 0

A l { =  1 8 . 0 0  s z = 3 0 . 0 0  s Y =  2 L . 0 0  J w =  1 2 1 , 5 0  C H = 3. 00 cv= 1 . 5 0

4 4

4 4

1

END
1

0 . 2 3

0 .  2 3

3 /  L 6
42. ' l  e

J O . { O

1 5 4 5 . 8 1

2 2 L L . 5 6

N(= 18 .  00 sZ= 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  l - 2 1 . 5 0  c H = 3 .  0 0  C v =  1 . 5 0

4 5

STA
1

END
1

0 . 5 4

0 . 5 4

3 /  L 6

1 ? . 0 5

2211.68
2 2 t t .  s 6

2 4 9 L . 4 1
2 4 9 t .  4 t

A) (=  18 .00  sz= 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  C H = 3. 00 cv= 1 " . 5 0

4 6

STA
1

END
1

0 . 0 0

0 .  0 0

5 t  L 0

3 /  1 6

3 . 4 2
2 4 9 L . 4 2
2 4 9 i . .  4 L

2 4 9 L . 4 r
2 4 9 t . 4 0

AX= 18 .00  sz= 3 0 . 0 0  S Y = 2 1 . 0 0  J ! i =  1 2 1 . 5 0  C H = 3. 00 cv= 1 . 5 0

4 7 STA
1

END
1

0 . 5 4

0 . 5 4

3 /  7 6
1 ? , 0 5

J /  l o

2 5 , 5 1

249L.47
2 4 9 L  . 4 L

? 2 r L . 6 8
2 2 r L , 5 6
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BSC PORTABI.E CLEANROOM -- PAGE NO.
'74

STAAD-III IIEID DESIGN
* *  *  + *  *  + *  * * *  *  *  *  *  *  *  +  *  * +

A],L UNITS ARE - ]NCH

MEMBER LOCATION/
LOADING

POUN

WEID TYPE/
HOR STRESS

WELD SIZEI
VERT STRESS

COMB STRESS/
DIR STRESS

A i < =  1 8 . 0 0  s Z = 3 0 . 0 0  s Y - 2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3.  00 CV= 1 . 5 0

4 8

4 8

STA
I

END
I

o  . 2 3

0  . 2 3

J I  L O

3 6 .  4 6

4 2  . ' l  I

2 2 L L . 5 6

r o 4 f ,  -  6 _ t

A(= l -8 .00 Sz= 30 ,  00  sY= 2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3 . 0 0  C V = 1 , 5 0

4 9

4 9

STA
l-

END
l_

1 . 6 1

1 . 6 1

3 /  1 6
5 5 . 8 8

3 /  L 6

1 6 4 5 . 8 2

tt64 . 6'7
1 1 6 3 . l - 4

A , { =  1 8 . 0 0  S z = 3 0 .  0 0  s Y = 2 L . 0 0  J w =  1 2 1 . 5 0  c H = 3.  00 CV= _ 4 , ) u

5 0

5 0

qTFA

1

END
I

9 8 . 4 0

9 8 . 4 0

3 /  L 6
L Z Z . O 5

3 /  1 6
1 - 2 5 . 1 3

1 0 9 3 . 6 8
1 0 8 2 . 3 2

6 4 1  .  0 8

A:(=  l -8 .00  SZ= 30 .00  sY= 21-.  0  0 JW= L21.50 cH= 3. 00 cv= 1 , 5 0

5 1 STA
1

END
1

9 2 . 5 1
J . I  L O

r J t . 5 v

J /  J . O

6 6 2  , 4 6
641- .  r -0

1 0 4 1 . 5 5
1 0 2 5 . 7 5

STA
1

3 0 .  0 0  s Y =

9 2 . 5 2

l u {=  18 .00  sz= 2 1 . , 0 0  J t t =  1 2 1 . 5 0  C H = 3. 00 cv=

3 /  1 6
L 5 5 . 2 9

1 0 4 1  .  5 5
1 0 2 5 . 7 4
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BSC PORTABLE CLEANROOM

AIL UNITS ARE - INCH

ME},IBER LOCATION/
LOAD ING

-- PAGE NO. 7 5

STAAD-III WE',D DESIGN
*  * *  *  *  *  * *  *  *  *  *  *  *  *  * *  *  *  * *

POUN

WEIJD TYPE/
HOR STRESS

WEI,D SIZE/
VERT STRESS

COMB STRESS/
DIR STRESS

END
1 J Z .  z Z

662 ,  45
6 4 1  .  0 9

3 / 1 6
1 3 8 . 8 9

t \ : {= 18.00 sZ= 3 0 .  0 0  s Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  C H = 3. 00 cv= 1 . 5 0

5 3

5 3

STA
1

END
1

1

1

9 8 . 4 0

9 8 . 4 0

3 /  7 6

3 / 7 6
!22  .  63

6 6 0 , 5 5
6 4 1 . 0 8

1 0 9 3 . 6 8
L082.32

A x =  1 8 . 0 0  s Z = 30 .00  sY= 2 1 , 0 0  J W =  1 2 1 . 5 0  c H = 3. 00 CV= 1 .  5 0

5 4

5 4

STA
I

END
1

I . O . L 5 9 . 6 9

3 / L 6
s 5 . 8 ?

A ) ( =  1 8 . 0 0  S Z = 30 .00  sY= 21.  00 JI i=  121.  50 cH= 3.  00 CV= l . .  ) U

5 5

5 5

STA
1

END
1

0  . 2 3

0  . 2 3

3 /  1 6
4 2 . 7 8

3 /  1 6
3 6 . 4 6

_ L  0 9  0 .  J  I

1 6 4 5 . 8 1

2 2 L ' L . 8 6
2 2 1 , L . 5 6

A ) { =  1 8 . 0 0  S z = 3 0 .  0 0  S Y = 2 1 .  0 0  J W =  1 2 1 . 5 0  C H = 3. 00 cv= 1 . 5 0

5 6

5 6

t

END
r

u .  5 4 t

0 .  5 4

3 /  ! 6
2 3  . 3 ' 1

J /  I O

1 7 . 0 5

22L !  . 5 ' 7

249r .  46
249t .  40

A ) { =  1 8 . 0 0  s z = 3 0 . 0 0  s Y = 2 1 . 0 0  J v =  1 2 1 . 5 0  c H = 3. 00 cv= 1 . 5 0
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BSC PORTABLE CLEANROOM PAGE NO.

AI,I UN]TS ARE - INCH

MEMBER TOCATION/
IOADING

STAAD.I II WE],D DESIGN
* * +  *  *  + +  *  * *  *  * *  *  *  *  * *  *  *  *

POUN

I{EID TYPE/
HOR STRESS

WELD SIZEI
VERT SfRESS

COMB STRESS/
D]R S?RESS

5 7

5't

STA
1

END
I

0 .  0 0

0 . 0 0

3 / 7 6

J /  l p

3  . 4 2
2 4 9 1 . 4 L
2 4 9 L , 4 !

249t . 41.
249t . 41.

A){= 18.00 sz= 3 0 . 0 0  s Y =  2 1 , 0 0  J ! i =  1 2 1 . 5 0  c H = 3.  00 cV- 1 . 5 0

5 8 STA
1

END
1

0 .  5 4

0 . 5 4

3 /  L 6
t - l . u )

3 /  1 6
? 3 . 3 7

249!  .  47
2 4 9 7  . 4 r

22L1 .68
l z \ t .  J 0

- - - - - - - i - - - - -

A J ( =  1 8 . 0 0  S Z =  3 0 . 0 0  s Y =  2 l - . 0 0  J W =  1 2 1 . 5 0  c H =  3 . 0 0  c v =  1 . 5 0

5 9

5 9

STA
L

END
I

0  . 2 3

0  . 2 3

3 / 1 6

4 2  . ' 7  8

2 2 r L  , 8 7
2 2 L 7  , 5 7

1 6 4 5 . 3 6
1 6 4 5 . 8 0

Aj (=  18 .00  sz= 3 0 . 0 0  S Y = 21,00  J l {=  l -21 .50  CH= 3 . 0 0  C V = ! . 5 0

6 0

6 0

STA
1

END
1

1 . 6 1

1 . 6 1

3 / L 6
5 5 .  8 ?

3 / 1 6
5 9 . 6 9

1646 -7 6
1 6 4 5 . 8 L

t _ 1 6 4 , 6 8
1 1 6 ?  1 q

ru{= 18.  00 SZ= 30. 00 sY= 2 1 . 0 0  , I l d =  1 2 1 . 5 0  c H = 3.  00 CV=

6t- q T A

1

END
1

9 8 . 4 0

9 8 . 4 0

3 /  L 6
) - z z  , 0 J

3 / 1 6
1 2 5 . 1 3

1 0 9 3  .  6 5
1082 -29

6 6 0 . 5 7
6 4 1 . 1 1
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BSC PORTABLE CI,EANROOM

AI.], UNITS ARE - INCH

MEMBER ],OCATION,/
IOADTNG

-_ PAGE NO. 1 1

STAAD-III WE],D DESIGN
*  *  *  *  *  *  *  *  *  *  *  +  *  *  * * *  *  * *  *

POUN

WE],D TYPE/
HOR S?RESS

WELD SIZEI
VERT STRESS

COMB STRESS/
DTR STRESS

} t ] {= 18.00 Sz= 3 0 . 0 0  s Y = 2 l - . 0 0  J ! , t =  1 2 1 . 5 0  c H = 1 . 5 0

62 qTA

1

END
1

9 2  . 5 2

9 2  . 5 2

3 / 1 6
1 3 8 . 8 9

3 /  L 6
1 5 5 . 2 9

6 6 2  . 4 5
6 4 L .  0 8

1 0 4 1 . 5 4
L025 .7 4

A ) t =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y =  2 1 . 0 0  J w =  1 - 2 1 . 5 0  C H = 3.  00 Cv= 1.  50

6 3

STA
1

END
1

1
! J 5 , 3 2 .

1
L C 5 , 3 l

3 / L 6
1 3 3 . 1 5

3 /  L 6
L27 ,2L

4 9 8  . 2 9
4 5 5 . 0 3

4 2 5  . 8 9
3 ' 7 6 , 4 r

A:<= 10.  00 SZ= 9.  00 sY= 2 0 . 8 3  C H = 1 . 5 0  c V = r . 0 0

6 4

q T n

1

END
1

1
1 5 6 . 2 6

1
1 5 6 . 2 6

3 / L 6
1 U J .  b 9

3/) .6
1 0 6 . 5 6

420 .54

4 3 2  . 8 1

A{=  10 .00  sz= 9 . 0 0  s Y = 2 0 . 8 3  c H - 1 . 0 0

5 5

6 5

STA
1

END
1

0 . 0 0

0 .  0 0

3 /  L 6
6 . 8 1

J /  l o

0 .  0 0

2 3 1 , 0 1
2 3 0  , 9 r

3 3 4 . 9 1
3 3 4 . 9 1 -

9 .  0 0  s Y =

0 . 0 0

A ) ( =  1 0 , 0 0  s Z - ? . 3 3  J W = 2  0 .  8 3  c H = 1 .  0 0

STA
1

3 /  L 6
0 . 0 0

3 3 4 . 9 1
3 3 4 .  9 1
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BSC PORTABIE C],EANROOM

AI,L UNITS ARE - INCH

ME},IBER ].OCAT I ON /
I,OADING

STAAD_III WEID DESIGN
*  *  * *  *  *  +  *  * *  * *  *  *  * *  *  * *  +  *

POUN

WE1D TYPE/
HOR STRESS

-- PAGE NO.
'18

STRESS./
STRESS

WELD SIZ E/
VERT STRESS DIR

END
1

6 6
0 . 0 0

3 /  1 6
o . o r

2 3 L . O L
2 3 0 . 9 1

N<= 10, 00 Sz= 9.  00 SY= 2 0 . 8 3  c H = 1 .50  cv= 1 . 0 0

6'7 STA
t_

END
1

1

1

3 /  L 6
1 0 6 . 5 6

. i -uJ .  o )

4 3 2 . 8 8
3 8 9 . 3 ?

420 - 53
3 7 6 . 4 L

A ) { =  1 0 . 0 0  s z = 9 , 0 0  S Y = 2 0 . 8 3  c H = 1.50 cv= 1 . 0 0

6 8

6 8

STA
t

END
1

1 5 3 . 3 2

1

3 / 1 6
L 2 7  . 2 L

4 2 5  . 8 8
5 / O . . I r

4 9 8 . 2 9
4 5 5 . 0 3

A i < =  1 0 . 0 0  s z = 9 .  0 0  S Y = 2 0 .  8 3  C H = 1 .50  cv= 1 . 0 0

6 9

6 9

q'TA

1

END
L

I

1
1 5 3 . 3 2

5 /  r o
1 3 3  .  l 5

3 / L 6
Lz' t  .2I

4 9 A  . 2 9
4 5 5 , 0 4

4 2 5 . 8 9
5  I  O . : t Z

A)<=  10 .00  sz - 9 . 0 0  s Y = 2 0 . 8 3  c H = 1 . 5 0  c V = 1 . 0 0

7 0

'10

STA
1

END
1

I
: -56  .26

1

3 /  L 6
1 0 3 . 6 5

3 / L 6
1 0 6 . 5 6

420 .54
3 7  6 .  4 2

4 3 2 . 8 8
3 8 9 . 3 7

t  . 0 0A) {=  10 .00  sz= 9 .  0 0  s Y = 7.  33  JW= 2 0 . 8 3  c H =
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BSC PORTAB],E CLEANROOM

AII, UNTTS ARE - INCH

ME}4BER IOCATION/
I,OADING

STAAD_III WELD DESIGN
*  *  *  *  * *  *  *  *  *  *  *  *  *  *  *  *  +  *  *  *

POUN

WELD TYPE/
HOR SIRESS

COMB STRESS/
DIR STRESS

-- PAGE NO. '19

WELD SI ZEl
VERT STRESS

'7r

' 1L

0 . 0 0

0 . 0 0

STA
I

END
I

3 / 1 6
6 . 8 1

3 / L 6
0 .  0 0

? 3 L  .  O L
2 3 0 . 9 1

3 3 4 . 9 1
J 5 { .  ' I

Ai{= 1,0.  00 SZ= 9 .  0 0  S Y = 20 .  83  cH= 1 . 5 0  c V = 1 . 0 0

3 /  L 6
0 . 0 0

334 .9L
3 3 4 . 9 1

23r - .01
230 .9r

- - -_-- - ;

qTA

I

END
1

0 .  0 0

0 . 0 0

00  sZ= 9 . 0 0  S Y = 7.33  JVI= 1 . 5 0  C v =  L . 0 02 0 .  8 3  C H =

7 3

7 3

STA
1

END
1

1
156.26

1

5 /  L O

. i _ u b . J 0

1 0 3  .  6 5

4 3 2 . 8 8
J U Y .  J  '

420 .54
3 7  6  , 4 2

A:<=  10 .00  sz= 9 . 0 0  S Y = ? . 3 3  J W = 2 0 .  8 3  C H = 1.50  CV-- 1 . 0 0

7 4

7 4

STA
1

END
1

1

I 5 J .  J Z

1

J , /  T O

r 2 1  . 2 L

3 /  16

4 2 5 . 9 0

4 9 8 . 3 0
4 5 5 . 0 5

Ax=  10 ,  00  sz= 9.  00 sY= 2 0 .  8 3  c H = 1.  50 cV= 1 . 0 0

' 16 STA
1

END
1

8 6 . 4 1

8 6 . 4 1

1 3 4 . 5 8

9 7 . 1 5

748L .9s
1 4 7 3 . 3 0

4 9 8 . 8 3
4 8 1 . 5 9

Revisim No. 0
Doc. No. V049-1-112
Page 89 of 107



BSC PORTAS],E C],EANROOM _- PAGE NO. 8 0

STAAD-III WELD DESIGN
* * * * * * * * * * * * * * * * * + + * *

AI,L UNITS ARE - INCH

MEMBER LOCATION/
LOADING

POUN

WELD TYPE/
HOR STRESS

WELD
VERT

srzE/
STRESS

COMB STRESS,/
DIR STRESS

8 . 0 0  S z = ) .  J J  > I = 5 . 3 3  J w = 10,  6?  CH= 1 , 0 0  c V = 1 .  0 0

7 7

'77

STA
1

END
1

8 6 . 4 1

8 6 . 4 1

1 3 4 . 5 8

9 7 . 1 s

1 4 8 r , . 9 5
1 4 7 3 . 3 0

4 9 8 . 8 3
4 8 1 . 5 9

Ai {=  8 .  00  SZ= 5. 33 JI{= 1 0 . 6 ?  C H = l-. 00 CV= 1 . 0 0

8 8

8 8

STA
I

1

8 6 . 4 1

8 6 . 4 1

3 /  L 6
1 3 4 . 5 8

3 / 1 6
9 7 . 1 5

1 4 8 1 . 9 5
L4 '13 .29

4 9 8 . 8 3

8 . 0 0  S Z = 5,  33 SY= 5.33 JvJ= 1 , 0 0  C V = 1 . 0 0

8 9

8 9

STA
1

END
I

8 6 . 4 1

8 6 . 4 1

3 /  1 6
1 3 4 . 5 8

9 ? . 1 5

1 4 8 1 . 9 5
L 4 7 3 . 3 0

4 9 8 , 8 3
4 8 1 . 5 9

Ai{= 8 . 0 0  S z = 5.  33 SY= 5.33 J[ {= r0 . 6'7 cH= 1 , 0 0  c V = 1 .  0 0

t-00

1 0 0

STA
1-

END
1

9 1 . 9 3

9 1 ,  9 3

3 /  1 6
8'1 .9't

8 7  . 9 7

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

1 3 2 3 .  0 7
1 3 1 6 . 9 4

A) {=  14 .00  sz= 1 6 . 3 3  S Y =  1 6 . 3 3  J v l = 1 .  / f

3 / 1 6
r t Q o - . 2 5
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BSC PORTABLE CIEANROOM -_ PAGE NO.

STAAD-III ViELD DESIGN
* +  +  +  * *  *  *  * *  *  * *  *  *  *  *  *  *  *  *

AI,L UNITS ARE - INCH

MEMBER IOCATION/
],OADlNG

POUN

WELD TY?E/
HOR STRESS

COMB STRESS,/
DTR STRESS

WE],D
1/ERT

1 0 1 END
l- 2 3 . 4 9 2 2 . 6 7

5 l { t .  J a I

r t j {=  14,00 sZ= 1 6 ,  3 3  s Y = 5 7 . 1 7  c H = 1 . 7 5  C v =

ro2

t  0 2

1

END
1

L 4 . 4 6

! 4 . 4 6

3 /  L 6
1 4 . 4 6

3 /1.6
L 4  , 4 6

4 5 8 . 2 0
45' l  , ' l5

4 5 9 . 7 5
459 .29

A] {=  14 .00  sz= 5 7 , 1 7  c H =

1 0 3

1 0 3

STA
1

END
I 9 I . 9 3

3 /  L 6
8 ' t . 9 6

3 / 1 6
8 ' 1  . 9 6

2 9 1 1 . 0 8
2 9 0 8 . 3 0

1 3 2 3 .  0 7

A i ( =  1 4 . 0 0  9 Z = r b .  5 J  s  r = 16.33 JI . I= 1 . 7 5

1 0 4

1 0 4

STA
1

END
I

2 3 . 4 9

2 3  . 4 9

3 / 1 6
2 2 . 6 r

22 . 61,

1 1 6 6 . 6 9
1166.23

5 1 4 , 3 4

t i {= 14.00 SZ= - L b ,  5 5  5 r =  J . O . J J  . J l J = 1 . 7 5  C V =  1 . ' 1 35 7 . 1 7  C H =

t-05

1 0 5

STA
1

END
I

7 4 . 4 6

1 4 . 4 6

3 / 1 6
t 4 . 4 6

3 / 1 6
7 4 . 4 6

454.22
4 5 7 . 7 6

4 5 9  , 7  6
4 5 9 . 3 1

o Ai(= 14.00 sz= 1 6 . 3 3  s Y = 16.33 . lw= 5 7 . 1 7  c H =
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BSC PORTASLE CIEANROOM

AIt UNITS ARE - INCH

MEMBER LOCATION/
l,OADING

STAAD-]II I{ELD DESIGN
* *  *  * *  *  *  *  *  +  *  *  +  *  +  *  *  * *  *  *

PAGE NO. 8 2

POUN

WELD TYPE/
HOR STRESS

VIEI,D SI ZEl
VERT STRESS

coMB STRESS/
DlR STRESS

1 0 6

1 0 6

STA
1

END
1

9 1 .  9 3 8'1 .97

3 /  L 6
8' l  .97

2 9 1 . 1 _ . 0 8
2 9 0 8 . 3 0

1323 .0'7
1 3 1 6 . 9 4

A x =  1 4 . 0 0  S Z = 1 0 .  J J  > r = 5 7 . 1 7  c H =

1 n ' 1

L0'1

STA
1

END
1

2 3 . 4 9
3 /  ! 6

3 / L 6
2 2 . 6 !

r _ L o o .  o v
r l - o o . z J

5 1 4 ' . 3 4

l \ : {= 14.00 sz= 1 6 . 3 3  J W = 5 7 . 1 7  c H = l. ?5 cv=

L 0 I

1 0 8

q T !

I

END
1

1 4  . 4 6

L 4  . 4 6

1 4 . 4 6

3 /  L 6
t 4  . 4 6

4 5 8  . 2 1

4 5 9 . 7 5
4 5 9 . 3 0

Ax=  14 .00  sz= L6.  33  SY= 16.33  J ! i= 5 7 . 1 . 7  C H = 1 . 7 5  c V =

L O 9

1 0 9

qTA

1

END
1

9 1 . 9 3

9 1 . 9 3

3 / L 6
8 ' l  . 9 6

3 /  L 6
8 ' ? . 9 6

2977.08
2 9 0 8 . 3 0

!323 . O7
1 3 1 6 . 9 4

A)<= 14.00 sz= l -6 .  33 SY= 5 7 . 1 ?  C H = 1 .75  cv= r . ' l 3

1 1 0

1 1 0

STA
1

END
1 2 3  . 4 9

3 /  1 6
2 2  . 6 r

3 / L 6
2 2  , 6 L

rr66.23

5 1 4 . 3 4

Revision No. 0
Doo. No. V049-1-l 12
Page 92 of 107



BSC PORTABIE CI,EANROOM -- PAGE NO. U J

STAAD-I]] WELD DESIGN
*  *  * * *  *  *  * *  *  * + +  *  * *  *  *  + *  *

AI,L UNITS ARE - TNCH

MEMBER IOCAT]ON/
IOA!ING

POUN

WELD TYPE/
HOR STRESS

COMB STRESS/
DlR STRESS

WELD
VERT

S I Z E /
STRESS

Al<= 14.00 sz= 16.  33 Jw= 57 .1, ' |  cH= L75 cv=

1 1 1

1 1 1

STA
I

END
1

1 4 . 4 6 L 4 . 4 6

! 4 . 4 6

4 5 8 . 2 1
437 .7 5

459 .7 6
4 5 9 . 3 0

A ) ( =  1 4 . 0 0  S Z = L 6 . 3 3  s Y = 1 6 . 3 3  J W = 5 7 .  1 7  c H - 1 . 7 5  C v = 1 . 7 5

r l  o

1 1 6

STA
1

END
I 4 t  . 6 ' t

3 /  L 6
4 4 . 3 4

o : ro .  o  r
6 9 4 . 1 4

5 { | t , o v
3 3 7 . 0 5

A){= 8 . 0 0  s Z = 5 .  . J J  5 I = 10,67  CH= 1 . 0 0  c V = 1 . 0 0

1 1 7

!L'l

STA
1

END
1

8 8 .  9 7

8 8 . 9 ?

5 /  L O

9 1 . 4 8

3 / ! 6
8 6 . 4 8

5 3 5 .  9 7
5 2 0 . 5 6

o o r  .  o o

8 . 0 0  S z = 5 .  5 J  5 r = 10 .  67 cH= L.  00 Cv= r . 0 0

1 1 8

1 1 8

STA
1

END
1

0 . 0 0

0 . 0 0

2 . 2 0

0 . 0 0

t 2 ' 1 4 . ' 1 2

1 2 5 9 .  6 4
L259 - 64

t t q STA
1 0 . 0 0 0 . 0 0

8 . 0 0  S Z = 5 . 3 3  J ! i = 1 0 .  6 7  c H = 1 .00  cv= 1 . 0 0

1259 .64
1259 . 64
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BSC PORTABIE CIEANROOM

AI,I, UNITS ARE - INCH

MEN4BER LOCATION/
I,OADING

-- PAGE NO. 8 4

STAAD-III I{EI,D DESIGN
+ *  * * *  *  *  *  *  *  ++  *  *  *  *  r .  *  *  *  *

POUN

WELD TYPE/
HOR STRESS

WELD SIZEI
VERT STRESS

col..tB sTREss/
DIR STRESS

1 1 9 END
1

3 /  1 6
2 . 2 0

t 2 ' l 4  . 7  r
! 2 ' ]  4 .7 r0 . 0 0

8 . 0 0  S z = 5 . 3 3  s Y = L 0 . 6 ?  c H = 1 . 0 0  c V = l- .  00

1,20

L20

STA
I

END
1

8 8 . 9 ?

8 8 . 9 ?

3 /  L 6
8 6 . 4 8

s /  L 6
9 l _ . 4 8

o / 5 . I y

5 2 0 . 5 6

L 0 0  s z = 5 .  J 5  5 r = 5.33  J l l= 1 . 0 0  c V = 1 .  0 0

t 2 r

121

5TA
I

1

4r  .6 ' 7

4L.6' t

3 / 1 6
5 v . t /

4 4  . 3 4

3 4 1  , 8 9
3 3 7 . 0 5

6 9 6 , 8 L
6 9 4 , 1 5

8 . 0 0  s z = ! .  J 5  5 r = 5.33 JVi= 1 . 0 0  C V = 1 . 0 0

1 2 2

t 2 2

) , 2 , 2 L

L 2  , 2 1

1

END
1

3 / 1 6
1- ' t . '13

3 / 1 6
L 2 . 0 3

4"17 .  42
4 1  6  . 9 3

2 3 4 . 7 3
234- t0

5 . 33 Jw= 10 .  6?  CH= 1.  00 cv= 1 . 0 0

723

L23

3 . 8 31

END
1

3 / 1 6
1 0 . 9 6

3 / t 6
9 . 4 4

4 1 5 . 0 0
4 1 4 . 8 4

3 3 9 . 4 5

ru(= 8 . 0 0  S z = 5 .  3 3  J W = 1,0.67 cH= 1.  00 cv= 1 . 0 0
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BSC PORTABLE CLEANROOM

A].L UNITS ARE _ INCH

MSMBER LOCATION/
LOADTNG

_- PAGE NO. 8 5

STAAD-III WELD DESIGN
* * * * * * * * * * * * * * * * * * * * *

POUN

WELD TYPE/
HOR STRESS

WELD S]ZEI
VERT STRESS

COMB STRESS/
DTR STRESS

L24

s . 8 3

3 . 8 3

STA
1

END
1

3 / 1 6
9  . 4 4

3 / 1 6
1 0 . 9 6

5 J v .  O l -

4 1 5 . 0 1
4 L 4 . 8 4

N{= 8 . 0 0  s z = 5 .  J l  5 r = 1 0 . 6 7  c H = 1,  00 CV= 1 . 0 0

L25

L Z a

STA
1

END
I

L 2 , 2 r

L 2 , 2 r

3 /  t 6
1 2 . 0 3

L 7 . ' 7 3

234. '73
234 .  Lr

4 ? 7  . 4 2
4 7 6 . 9 3

A)(= 8 . 0 0  s Z = 5 .33  sY= 1 0 .  6 7  C H = 1 .00  cv= 1 . 0 0

L t 0 STA
1

END
1

4 1 . 6 7

4 L , 6 7

4 4  . 3 4

5 /  \ 0

6 9 6 . 8 1
694 .1,s

3 4 1 . 8 9
5 5  / .  U f

Aj{= 8 . 0 0  s z = 5,33 Jt I= 10.67 CH= 1.  00 cv= 1 . 0 0

L2'7

L2'7

STA
1

END
I

8 8 . 9 7

8 8 . 9 7

9 1 . 4 8

8 6 . 4 8

f , J f . Y l

5 2 0  . 5 6

b o r ,  o o

8 . 0 0  s z = 5.  33 sY= 10.  6?  CH= 1.00 CV= 1 .  0 0

L28

L28

0 . 0 0

0 ,  0 0

STA
1

END
1

2 . 2 0

0 . 0 0

L27 4'.7 4
! 2 ' 7  4  . 7  4

r z l t  .  o z
I I J Y  .  A 4
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BSC PORTABLE CLEANROOM

STAAD-T]T WEI,D DESIGN
*  * *  *  *  *  *  *  *  * + +  *  +  *  *  *  *  *  *  *

-- PAGE NO. 8 6

A],I, UNITS ARE - INCH POUN

MEMBER ],OCATION/ WELD TYPE/
],OADING HOR STRESS

WETD SIZE/
VERT STRESS

COMB STRESS/
D1R STRESS

8 . 0 0  S Z = 5 . 3 3  s Y = 1 0 . 6 7  C H = 1. 00 CV= 1 . 0 0

1 2  9

t29

0 . 0 0

0 ,  0 0

STA
1

END
1

3 /  L 6
0 . 0 0

5 r  ! 0
2 . 2 0

L259 .6r
1 2 5 9 . 6 1

L 2 1 4 . 7 5
r 2 ' 1  4  . 7  5

8 . 0 0  s z = 5 . 3 3  J W = 1. 00 cv= 1 .  0 0

1 3  0

1 3 0

STA
1

END
1

8 8 . 9 7

8 8 . 9 ?

8 6 . 4 8

9 1 . 4 8
) 5 ) .  v u
5 2 0  . 5 6

8 . 0 0  s z = 5 .33  sY= ! 0 . 6 7  C H = 1 .  00  cv=  1 .00

1 3 1

t  3 1

STA
1

END
1

41, .6'�7

4 1 . 6 7
J / . L b

4 4 . 3 4

3 4 1 . . 8 9
5 J  / .  U J

6 9 6 . 8 1
6 9 4 . 1 5

8 . 0 0  s z = 5 .33  sY= 10.  6?  CH= 1 . 0 0  C v = 1 .  0 0

t32

L32

STA
1

END
1

L 2  . 2 L

L 2  . 2 !

1 t  ? ?

5 f  L b

4 ? 6 . 9 3

2 3 4 . 1 3
2 3 4 . L 0

3 . 8 3

1 . 0 0  c v =8 . 0 0  S Z = 5 , 3 3  J W = 1 0 , 6 7  c H = 1 . 0 0

STA
1 1 0 . 9 6

4 1 5 . 0 0
4 ! 4  .  A 4
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BSC POR?ABLE CLEANROOM -_ PAGE NO. 8 7

STAAD-III WELD DESIGN
* *  *  *  *  *  *  *  *  *  *  *  *  *  * * *  *  *  * *

AI.], UNITS ARE - INCH POUN

MEMBER TOCAT]ON/ WEID TYPE/
LOADING HOR STRESS

WETD SIZEI
VERT S1RESS

COMB STRESS/
DIR STRESS

A J J END
1

3 /  1 6 3 3 9 , 6 L
3 3 9 . 4 59 , 4 4

8 . 0 0  S Z = 5.  33 sY= 1 0 ,  6 7  C H = l-. 00 CV= 1 . 0 0

1 3 4

STA
I

END
I

3 . 8 3

3 . 8 3

3 /  ! 6
9 . 4 4

3 / 1 6
1 0 . 9 6

3 3 9 . 6 1
3 3 9 . 4 6

415 .  01,
4 r 4 . 8 4

Ai{= 8 , 0 0  s z = J . 5 5  5 r =  J . 5 5  J W = 1 0 . 6 7  c H = 1 . 0 0  C v = 1 , 0 0

1 3 5 STA
1

END
1

1 2 . 2 L

L 2 . 2 L

1 2 .  0 3

i /  r o
' 1 1  1 2

234. '13
2 3 4 . t L

4 1 7  . 4 2

ru(= 8 .  0 0  s Z = 5 . 3 3  s Y = 1 0 . 6 7  c H = 1.  00 CV= 1 . 0 0

1 3 6

1 3 6

STA
1

END
I

2 3 . 2 8

2 3 . 2 8

J /  I b

3 2 . 1 1

3 / 1 6
3 4 . 8 8

o q ?  ? 1

L V Z E . 5 0

1 0 2 ? . 5 0

8 . 0 0  s z = 5,33 SY= 5,  33 . lw= 1.0 , 67 CH= 1 . 0 0  C v = 1 . 0 0

l-37 STA
1

END
t_

3 / t 6
3 2 . 1 1

5 /  L 0

3 4 . 8 8

v t r .  / l -
v 5 0 , o v

1 0 2 8  . 3 6
1021 .50

Ai{= 8 . 0 0  s z : 5 .  J J  5 I =  > - J J  L r  U r = LD.67 C11= 1 . 0 0
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BSC PORTABIE CLEANROOM

AI,I, UNITS ARE _ INCH

ME}4BER I,OCATI ON/
],OADING

-- PAGE NO. 8 8

STAAD_II I WEID DESIGN
+  +  *  * * * *  *  *  *  *  *  *  *  *  *  *  * *  *  *

POUN

WETD TYPE,/
HOR STRESS

WEID SIZEI
VERT STRESS

COMB STRESS/
DIR STRESS

1 3 8

1 3 8

STA
l-

END
1

1 9 . 8 ?

1 9 .  8 7

3 /  L 6
3 1 . 0 5

3 4 . 8 0

6 4 9 . 6 1

9 3 7 .  ? 0

A){= L 0 0  S z = 5.  33 Jw= 10.  6?  CH= 1 . 0 0  C V = 1 .  0 0

1 3 9

1 3 9 END
1

STA
t- 1 9  . 8 ' 7

L 9  . 8 1

5 . l .  u )

3 4 , 8 0

b 5 u .  b o
b 4 v .  o r

937. ' lL

} i J { =  8 . O O  S z =  5 . 3 3  s Y =  5 . 3 3  J w =  l - 0 ' 6 ?  c H =  1 . 0 0  c v =  1 . 0 0

1 4 0

1 4 0

S?A
1

END
1

2 3  . 2 8

2 3 . 2 8

32. r t

3 /  1 6
3 4 . 8 8

9 s 6 . 8 9

1 0 2  L  3 6
702'7 ,50

8 . 0 0  S Z = 5 . 3 3  S Y = 5. 33 JW= 1 0 . 6 7  c H = 1 . 0 0  c V = 1 . 0 0

I4L

1 4 1

STA
t

END
1

2 3 . 2 8

3 4 . 8 8

95'7 .7L
9 5 6 . 8 9

1 0 2 8 . 3 6
1 0 2 7 . 5 0

8 ,  0 0  s z = f , . 5 5  5 r = 5. 33 ,JI'I= 1 0 . 6 7  c H = 1, 00 CV= 1  . 0 0

t42

L42

srA
1

END
1

1 9 . 8 ?

1 9 . 8 7

J /  t 0

3 1 . 0 5

3 / 7 6
3 4 . 8 0

o 5 u .  o D

9 3 8 . 5 6
9 3 ' t . 7 !
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BSC PORTABLE CIEANROOM -_ PAGE NO. 8 9

STAAD_III WE],D DESIGN
* *  *  * *  *  *  * * +  *  *  +  *  *  *  *  *  *  *  *

AI], UN]TS ARE - INCH

MEMBER LOCATTON,/
LOADING

POUN

WELD TYPE/
HOR STRESS

VTEID SIZE/
VERT STRESS

COMB STRESS/
DIR STRESS

8 . 0 0  s Z = 5 .33  sY= 5 . 3 3  J w = l-0.  67 CH= 1 . 0 0  C V = 1 . 0 0

1 4 3

1 4  3

STA
L

END
1

L 9 . 8 7
5 T  L O

3 /  1 6
3 4 . 8 0

6 5 0  . 6 6
6 4 9  , 6 L

v 5 u .  f , o

9 3 ' t . ' 7 L

8 . 0 0  s Z - 5 . 3 3  s Y = 5 . 3 3  J W = 1 0 . 6 7  C H = 1 . 0 0  C V = 1 . 0 0

1 4 4

144

STA
1

END
1

4 8  . 3 2

4 8  . 3 2

3 /  1 6
4 4 , 4 8

3 / 1 6
4 4  . 4 9

1326 .66
1325 .04

)  r ) ,  / J

8 . 0 0  s z = 5 . 3 3  S Y = 5.  33 JW= 10.  57 cH= 1.00 cV= 1 . 0 0

1 4  5 STA
1

END
t-

4 8  . 3 2

4 8  . 3 2

3 / 7 6
4 4 . 4 8

J /  t o

4 4  , 4 8

1 3 2 5 . 0 4

8 .  00  sz= 5 , 3 3  J W = 10.  67 cH= 1 . 0 0  c V = r . 0 0

146

L46

STA
1

END
t-

0 .  0 0

0 . 0 0

3 / L 6

3 / 1 6
4  . ' 1 6

s 6 6 , 3 3
5 6 6 . 3 1

5 ) v  .  / o
3 5 9 .  7 5

8 .  0 0  s z = 1.  00  CV= 1 . 0 0

4 8  . 3 2
STA

1
3 / ! 6

4 4  . 4 8
L 5 Z O .  0  t

1 3 2 5 . 0 4
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BSC PORTABIE CLEANROOM

AI.L UNITS ARE - INCH

MET,IBER LOCATION/
I,OADING

-- PAGE NO. 9 0

STAAD_III WEI,D DESIGN
*  *  * *  *  * *  *  *  * +  *  +  *  * *  *  *  * *  *

POUN

WE],D TYPE/
HOR STRESS

WELD SIZEI
VERT STRESS

COMB STRESS/
DIR STRESS

141 END
1 48 .32 4 4 . 4 8

5 7 5 . 7 5
5 7 1 . 9 9

8 . 0 0  s z = 5 . 3 3  s Y = 5.33 . I {= 10.  6?  CH= 1.  00 Cv= 1 . 0 0

1 4  8

1 4 8

STA
1

END
1

4 8  . 3 2

4 8  . 3 2

J /  J . q

4 4 . 4 8

3 / 1 6
4 4 . 4 8

_ L J Z O . 0 0

1 3 2 5 . 0 4

f ,  / 5 .  / f

L 0 0  s z = 5 .33  sY= 1 0 . 6 7  c H = 1 . 0 0  C V = 1 . 0 0

r49

L49

0 .  0 0

0 . 0 0

STA
1

END
1

4  . ' 1 6

3 / L 6
4 . 7 6

5 6 6 . 3 3
5 6 6 . 3 1

3 5 9 . 7 8
3 5 9 . 7  4

8 . 0 0  S Z = 5 . 3 3  s Y = 1 0 . 6 ?  C H = 1 . 0 0

r f u

1 5 0

STA
1

END
I

J J .  / )

5 5 ,  ? 5

3 /  \ 6
5 3  . 9 2

s 8 . 5 9

3 4 6 . 5 4
5 5 I . I J

2 0 5 . 0 3
1 8 8 . 4 1

8 .  0 0  s z = 5 . 3 3  s Y = 5.  33 Jw= 1 0 . 6 ?  C H = 1.00 CV= r . . 0 0

-LJ-L

t 5t-

S T A

1

END
1

5 5 . 7 5

5 5 . 7 5

3 /  L 6
5 3 . 9 2

3 / L 6
5 8 . 5 9

3 4 6 . 5 5
5 5 t . t o

2 0 5 . 0 3
1 8 8 . 4 1

8 . 0 0  s z = 5.  33  JW= 1 0 . 6 7  C H = 1. 00 cv= 1 . 0 0

Revisioa },lo. 0
Doc. No. V049-l-l12
Page 100 of 107



BSC PORTABTE CI,EANROOM -- PAGE NO. 9 1

STAAD.III WELD DES]GN
*  * *  +  * *  *  * *  *  *  * *  *  *  *  *  * *  *  *

A],T, UNITS ARE _ INCH POUN

MB4BER I,OCATION/ WE],D TYPE,i
TOADING HOR STRESS

I{ELD S IZEI
VERT STRESS

COMB STRESS/
DIR STRESS

152

].52

STA
t

END
1

t 6 . 4 4

1 6 . 4 4

1 7 . 5 5

3/1,6
2 L , 9 0

r 9 4 . 8 5

?20 .34
2L8  .53

A(= 8 . 0 0  S z = f , .  J J  5 I _ 5 . 3 3  J W = 1 0 . 6 ?  C H = r . 0 0

A)(= 8.

L 6  . 4 4

1 6 . 4 4

3 /  1 6
, L / . : )

2 L  . 9 0

1 9 4 . 8 5

2 2 0  . 3  4
z l , o . 9 J

STA
1

END
1

00  Sz= ) .  5 J  > r = 5 .  33 Jw= 1 0 . 6 7  C H = 1 . 0 0  C V = 1 . 0 0

L 5 4

STA
I

END
1

5 5 . 7 5

5 5 . 7 5

3 /  L 6
< a  a ,

3 /  L 6

3 4 6 . 5 4

2 0 5 . 0 3
1 8 8 . 4 1

8 .  0 0  s z = 5 . 3 3  S Y =  5 . 3 3  J W = 1 0 . 6 7  C H = 1 . 0 0  C v = 1 . 0 0

15s S T A

1

END
1

5 3  . 9 2

t d .  J v

3 4 6 . 5 5

2 0 5 . 0 3
t - 8 8 . 4 1

8 , 0 0  s Z - 5 ,  3 3  s Y = 1 0 .  6 7  c H = 1. 00 cv= 1 , 0 0

1 5 6

1 5 6

STA

1

END
I

L 6  . 4 4

1 6 . 4 4
3 / L 6

2 L . 9 0

1 9 4 . 8 s

2 2 0  . 3 4
z ! o . 0 5
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BSC PORTABI,E CLEANROOM -- PAGE NO.

AIT, UNITS ARE - INCH

ME}4BER LOCATION/
IOAD]NG

STAAD-IIT WEID DESIGN
+  +  +  * +  *  *  * *  *  * +  *  *  *  *  *  *  *  * t

POUN

WELD TYPE/
HOR STRESS

WELD S lZEl
VERT STRESS

COMB STRESS/
DIR STRESS

B , 0 0  s z = f , . . J 5  5 r = 5 . 3 3  J W = 10.  67 cH= 1.  00 CV= 1 . 0 0

J . J  /

t 6  . 4 4

7 6 . 4 4

1

1

J /  1 0

_ L  / .  ! )

3 / 1 6
2 L . 9 0

. L v o .  J 5

1 9 4 . 8 5

2 2 0  . 3 4
2L8 .64

A)(= 8 . 0 0  S z = 5 . 3 3  J W = 1 .00  cv= 1 .  0 0

* * * * * * * * * * * * * * * * * * END OF TASULATED WELD DESIGN * * * * * * + * * * * * * * * * * *

110 , STEET ?AXE QFF
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BSC PORTABT,E CIEANROOM

STEEI TAKE_OF''

_- PAGE NO. 9 3

PROFILE

ST TUB
ST TUB
ST TUB
ST TUB

',ENG?E ( INCH)

1 3 3 8 . 0 0
3 0 2 . 0 0

3 6 0 ,  0 0

WEIGHT { POUN)

1 1 8 8 . 9 7 4
140.764
9 5 9 . 2 6 2
243 .493

60303
3 0 2 0 3
20203
3 5 3 5 3

rtrn'I a T_ =

TOTAI, VOLUME OF PRISMATIC SECTIONS

2 5 3 1 . 8 9

329.78 CUBrC rNCH

* * * * * * * * *+**  END OA DATA FROM INTERNAT STORAGE *** * * * * * * * *+

111 .  F INISH

*  *  *  *  *  *  *  *  *  *  *  *  *  *  , r  END OF STAAD-I I I  ***************

,  * * + +  D A T E =  S E p  2 5 , L 9 9 6  T I M E =  8 . 3 8 . 3 8  * * * *

* * * * + + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * r . * * * * * * : t * * * * * * *

*  For  ques t ions  or t  STAAD- I I I ,  can tac t :
*  Research  Eng inee ls ,  Inc  a t
*  Ph:  t7L4)  9 '74-2500 Fax ,  t '174)  92L-2543 +
* * * * + * * + * * * * * * * * * * * * * * * * + * + * * * * * * * * * * * * + * * * * * * * * * * * * * + * * *
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EORIZONTAI FIII,ET I|ILDS PARALLEL TO F1 AXIS

Betrreen part ITIFTING LUC AND TS 6X3

LOA.D INPTXT
F1

( LBS., INCH-LBS. )
t z

1000.  o0

M3M1

L(:*)

w

GEOMBTRIC DIT.IENSIONS
a b
0 . 5 0 0  3 . 0 0 0

SECTION PROPERTIES
A Sw1
6 .  0 0 0

MAxIMt,u WELD LOAD
f

r o  /

WELD STRESS (PSr)

21000

Sr/r3
3 . O 0 0 4 . 8 7 5

c1
o .  250

c3
1. 5001 , 5 0 0

(f) - #/rrqr

REQUIRED FILIET TIELD SIZE ( INCHTS )

e7,6'r,..r-er- 2'l t-o,14 (*' uto=ft*t'o)
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PROCESS SYSTEMS INTERNATIONAL. INC.
WESTBOROUCTI,MA

ENGINEERING
CALCULATIONS

NO: V049-1-113
PAGE I OF 72

REV. DEO# DATE BY: CHECK TITLE:

HAM Portable Clean Room
0 3 9 ? | 0 . 1  9 l , \^(Db f?Dt --

BY: W. Bilpsky DE:FI.:'744

PROJECT: LIGOVacuumEquipment PROJECTNO: V59049

PURPOSE:
Design mobile (portable) Clean Room for the Horizontal Access Module (IIANI).

The frame desigrl must be abl€ to withstand the installed weight of the air circulators and various
pumps and must also be fairly lightweight to allow unconstrained mobility. Additionally, the HAM
clean room frame will have adjustable (telescoping) legs for fitup and alignment.

METHOD:
Support frame is designed to AISC standards using classical hand calculations and
STAAD-III computer program (release 21).

ASSUMPTIONS:
See calculation

INPUTS:
2. Design load: 10.0 lbdft2
3. Non-standard AISC Structural Members (see calculation)

REFERENCES:
l. STAAD- , Research Engineers, Release 21
2. AISC - ASD fth edition
3. Doc. No. V049-l-066 LIGO Vacuum Equipmert Structural Design Criteria
4. Aluminum Construction Manual, Section 3, Engineering data for aluminum stnrctures.

CAICIILATIONS:

CONCLUSIONS:
The requirements ofthe AISC Codes and Standards and the Ligo Vactrum
Equipment Structural Design Criteria are met.

NOTES: STAAD-III Computer File: IIAMCLNRM.*
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S  T  A  A  D  -  I I I
Revis ion 21,0
Proprietary Program of
Resealch Engineers,  Inc.
Date= ocT 4, 1996
Time= 15 :53 :  41

* ITSER ID3 PROCESS SYSTEMS IMERNATIONAI IN
* * * * * * * * * * * * * * * * + * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. STAAD SPACE HAM PORTABI,E CIEANROOM
2. INPIIT WITXTH 72
3. UN]T INCHES POUND
4. JOINT COORDINATES
5 .  1 0 .  0 .  A . ,  2  L 2 .  0 .  A . t  3  3 6 ,  0 .  0 . ,  4  6 0 . 0 .  0 . ;  5  8 4 .  0 . 0 .
6 ,  6  9 8 . 7 3  0 . 0 . ; 7 1 1 3 . 5  0 .  0 . ,  I  L 3 ? . 5  0 .  0 . ;  9 1 6 1 . 5  0 .  0 .
7 .  1 0  1 8 5 . 5  0 .  0 . ;  1 1  1 9 7 . 5  0 .  0 . ,  1 2  I 9 7 . 5  0 .  3 6 . ;  1 3  1 9 ? . 5  0 .  5 0 , 7 5
8 .  1 4  1 9 7 . 5  0 . 8 8 . 7 5 ;  1 5  1 9 7 . 5  0 .  1 0 3 . 5 ,  1 5  1 9 7 . 5  0 .  1 3 9 . 5
9 .  1 7  l - 8 5 . 5  0 .  1 3 9 . 5 ,  1 8  1 6 1 . 5  0 ,  1 3 9 . 5 ,  1 . 9  1 3 7 . 5  0 ,  1 . 3 9 . 5

1 0 .  2 0  1 - 1 3 . 5  0 .  l - 3 9 . 5 ;  2 L  9 8 . 7 5  0 .  1 3 9 . 5 ,  2 2  8 4 .  0 .  1 3 9 . 5 ;  2 3  6 0 .  0 .  1 3 9 . 5
1 1 .  2 4  3 5 .  0 .  1 3 9 . 5 ;  2 5  L 2 .  0 .  ] - 3 9 . 5 ,  2 6  0 .  0 .  1 3 9 . 5 1  2 7  0 .  0 .  1 0 3 . 5
L 2 . 2 5  0 . 0 .  8 8 . 7 5 ;  2 9  0 .  0 . 5 0 . 7 5 ;  3 0  0 .  0 . 3 6 . r  3 1  1 2 .  0 .  5 0 . 7 5
1 3 .  3 2  3 6 .  0 .  5 0 . 7 5 ;  3 3  6 0 .  0 .  5 0 . 7 5 ;  3 4  8 4 ,  0 .  5 0 . 7 5 r  3 5  9 8 . 7 5  0 .  5 0 . ? 5
1 4 . 3 6  1 1 " 3 . 5  0 . 5 0 . 7 5 ; 3 7  1 3 7 , 5  0 . 5 0 . 7 5 ; 3 8  1 6 1 . 5  0 . 5 0 . 7 5
1 5 . 3 9  1 8 5 . 5  0 . 5 0 . ? 5 r  4 0  1 2 .  0 . 8 8 . 7 5 ; 4 1  3 6 .  0 . 8 8 . 7 5 ;  4 2  6 0 . 0 .  8 8 . 7 5
1 5 .  4 3  8 4 .  0 .  8 8 . ? 5 ;  4 4  9 8 . 1 5  0 .  8 8 . 7 5 ;  4 5  1 1 3 . 5  0 .  8 8 . 7 5 r  4 6  L 3 7 - S  0 .  8 8 . 7 5
1 7 .  4 7  f 6 I - S  0 .  8 8 . ? 5 r  4 8  1 8 5 . 5  0 ,  8 8 . 7 5 ,  4 9  0 .  - 3 6 .  0 . r  5 0  0 .  - 4 8 .  0 .
1 8 .  5 1  1 9 7 . 5  - 3 6 .  0 . ;  5 2  I 9 7 . 5  - 4 8 . 0 , , 5 3  1 9 7 . 5  - 3 6 .  1 3 9 . 5
1 9 .  5 4  1 9 7 . 5  - 4 8 .  1 3 9 . 5 r  5 5  0 .  - 3 6 .  1 3 9 . 5 r  5 6  0 ,  - 4 8 .  1 3 9 . 5 ;  5 7  0 .  l - 8 . 0 .
2 0 . 5 8  1 9 7 . 5  1 8 . 0 . ; 5 9  1 9 7 . 5  1 8 .  1 3 9 . 5 ;  6 0  0 .  1 8 .  1 - 3 9 . 5 ;  6 L  0 .  - 1 4 4 . 0 .
2 I .  6 2  I 9 7 . 5  - 1 4 4 .  0 . ;  6 3  1 9 7 . 5  - 1 4 4 .  1 3 9 . 5 ;  6 4  0 .  - 1 4 4 .  1 3 9 . 5
22. MEMBER INCIDENCES
2 3 . t I 2 ; 2 2 3 i 3 3 4 , 4 4 5 ; 5 5 6 : 6 6 ' 7 ; 7 7 8 ,  I I 9 i  9 9 1 0 ,  l - 0  1 0  1 1
2 4 .  I 1  f L  ! 2 ;  ! 2  1 2  1 3 ;  L 3  1 3  ! 4 t  1 4  t 4  1 5 ;  1 5  1 5  1 6 ,  1 6  L 6  ! 7 i  ! 7  L ' l  L B
2 5 .  1 , 8  l - B  1 9 t  1 9  1 9  2 0 ,  2 0  2 0  2 L :  2 !  2 1  2 2 t  2 2  2 2  2 3 ,  2 3  2 3  2 4 t  2 4  2 4  2 5
2 6 .  2 5  2 5  2 6 ;  2 6  2 6  2 7 ,  2 ' l  2 7  2 8 t  2 8  2 8  2 9 i  2 9  2 9  3 0 r  3 0  3 0  1 ,  3 1  2 9  3 1
2 7 . 3 2  3 l  s z t  3 3  3 2  3 3 ,  3 4  3 3  3 4 r  3 5  3 4  3 5 ;  3 6  3 5  3 6 ;  3 7  3 6  3 7 ,  3 8  3 7  3 8
2 8 .  3 9  3 8  3 9 ;  4 0  3 9  1 3 ;  4 1  2 8  4 0 ,  4 2  4 0  4 1 i  4 3  4 L  4 2 ,  4 4  4 2  4 3 ;  4 5  4 3  4 4
2 9 .  4 6  4 4  4 5 t  4 " 1  4 5  4 6 ,  4 8  4 6  4 7 ,  4 9  4 ' l  4 8 ;  5 0  4 8  1 4 ;  5 1  6  3 5 i  5 ?  3 5  4 4
3 0 .  5 3  4 4  2 1 ,  5 4  2  3 1 r  5 5  3 1  4 0 ;  5 6  4 0  ? 5 ,  5 7  3  3 ? ,  5 8  3 2  4 ! '  5 9  4 !  2 4
3 1 - .  6 0  4  3 3 ,  6 1  3 3  4 2 ,  6 2  4 2  2 3 ;  6 3  5  3 4 t  6 4  3 4  4 3 ;  6 5  4 3  2 2 ,  6 6  7  3 6
3 2 .  6 ' 1  3 6  4 5 i  6 8  4 5  2 0 ;  6 9  I 3 7 ; 7 0  3 7  4 6 ,  1 1  4 6  ! 9 ;  7 2  9  3 8 ,  7 3  3 8  4 7
3 3 .  1 4  4 1  1 8 ;  ? 5  1 0  3 9 ;  7 6  3 9  4 8 ;  7 7  4 8  ! ' 1  i  7 8  7  4 9 ;  7 9  4 9  5 0 ;  8 0  1 1  5 1
3 4 .  8 1  5 1  5 2 ,  8 ?  L 6  5 3 ;  8 3  5 3  5 4 ;  8 4  2 6  5 5 ;  8 5  5 5  5 6 ;  8 6  3  4 9 t  8 7  9  5 L
3 5 .  8 8  1 . 2  5 1 ,  8 9  1 5  5 3 ;  9 0  1 8  5 3 ;  9 1  2 4  5 5 ; 9 2  2 1  5 5 ;  9 3  3 0  4 9 ,  9 4  t  5 7
3 6 .  9 5  1 . 1 l .  5 8 ;  9 6  1 6  5 9 ;  9 ' l  2 6  6 0 ;  1 0 0  5 0  6 L ;  1 0 1  5 2  6 2 ;  I Q Z  5 4  6 3 ,  1 0 3  5 6  5 4
37. ME}4BER PROPERTY AMER
38,  1 TO 30 rAAtE ST TU850303
39.  31 TO 53 TAB1E ST TnB40203
4 0 .  5 4  T O  7 7  P R I  Y D  1 . 7 5  Z D  1 . 5  y B  1 . 5 6 3  Z B  0 . 1 8 8
41.  *+*  AI I ]MINUM TEES



IIAM PORTABI.E CIEANROOM

4?, 78 TO 85 94 TO 97 TABIE ST TU835353
43,  86 tO 93 TABT,E ST TU820203
4 4 .  1 0 0  T o  1 0 3  P R r  A x  1 . 3 8 2  r y  1 . 9 1 - 4  r z
45.  ***  Af ,UMTNUM TUBE (3"  X 3| '  X 1/8 ' )
46. CONSTANTS
47. E STEEI MEMB 1 TO 53 78 TO 97
48. E ATUMINOM MEMB 54 TO 77 1.00 TO 103
49. POISSON STEEI, MEMB 1 TO 53 78 TO 97
50. POISSON AI.UMINOM MEMB 54 TO 77 1OO
51. DENSITY STEEI, MEMB 7 TA 53 78 TO 97
52. DENSITY AIUMINIM MEMB 54 TO 7? 1OO
53.  BETA 180.  MEMB 54 tO 17
54.  SUPPORTS
55. 51 FIXED BUT EX MZ
55. 62 FIXED BUT FX FZ [O( MZ
57. 63 FIXED BU? EX MZ
58, 64 FIXED BUT FX FZ
59.  toAD 1
60.  SE] ,FWEIGHT Y -1.
61 . AREA I,OAD
62.  I  to  77 AT,OAD -0.1
63. PERFORM AI{AIYSIS

TO 103

To L03

1 . 9 1 4  Y D  3 .  Z D  3 .

-* PAGE NO,

3 7 0

P R O B i E M  S ? A T I S T I C S

NUMBER QF JoINTS/MEMBER+EIEMEMS/SUPPORTS =
ORIGINAI/FINAI B.AND-WIDTH = 56/ '1

TOTAJ, PR]MARY ],OAD CASES
SIZE OF STTFFNESS MATRIX =

64 /  L I r l

1, TOTAI DEGREES OF FREEDOM
17760 DOOBI.E PREC. WORDS

REQRD/AVAII .  DISK SPACE = L2.24/  943.7 MB, EXMEII  = 14.83 l {B

++
++

PROCESSING EIEMENT STIFFNESS I,IATRIX.
PR@ESSING GIJOBAI STIFFNESS MATRIX.
PROCESSING TRIANGI'IAR FACTORTZATION.

1 5 : 5 3 : 4 3
1 5 : 5 3 : 4 3
1 5 : 5 3 : 4 4

***WARNING - IMPROPER IOAD WII,I CAUSE INSTABIIITY AT JOINT 63
DIRECTION = FX PROBABLE CAUSE MoDEIING PROBLEM 0 -622E-ll

++ CA-LCUt},?rNG JOf NT DTSPLACEI'4ENTS . L5: 53 : 44
++ CALCI'IAT ING MEMBER FORCES. 15:53:44

64. PRINT MATERI.AT PROPERTIES AII

f

* Vr, o tt-t* ! L . t  t e t t ;  . '  p  4 ) '-n c*r '  , tr .  !  r .a 8,,L, 7/ '

Revision No. 0
Doo. No. .\/049-l_l 

13



HAM PORTABIE CIEANROOM

MATERIAI PROPERTIES .

4.I,1 UNITS ARE - POUN INCH

-- PAGE NO.

MEMBER

-!

6
1

8

1 - l

l 2
1 ?

_LO
1 . ,

L '

) 6

2 7

z )

2 7

? J

3 8
? o

40

A A

A A

E

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
29000000 .  o
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
29000000 .0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
29000000  .0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2.9440000.0
2 9 0 0 0 0 0 0 . 0

1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 _ 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 , 5 3 8 4 6 . 0
1 r . 1 5 3 8 4 6 . 0
l - 1 1 5 3 8 4 6 . 0
1 1 1 " 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
t L l - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
r . 1 r . 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 r . 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
l - t - 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 , 0
1 1 1 5 3 8 4 6 . 0
1 . 1  1 5 3 8 4 6 . 0
L 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 . 0
r . r - 1 5 3 8 4 6 - 0
t  l - 1 5 3  8  4  6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 , 0
1 l - 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
J . - L r f  J 5 q b .  u
1 1 1 5 3 8 4 6 . 0
l . 1 1 5 3 8 4  6 .  0
L 1 1 5 3 8 4 6 . 0

DEN

0 . 2 8 2 9 9 9 9 9
0.28299999
0.28299999
0.28299999
0 .28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
n  ? e ? q q q c o

0.28299999
0.28299999
0.28299999
0.28299999
0.?8299999
0.28299999
0.28?99999
0.28299999
0.28299999
0.28299999
n  ? e 2 a q o q q

0.?8299999
0 . ? 8 2 9 9 9 9 9
n  ? e ? a o o o q

0 -2e299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
o.28299999
0 . 2 8 2 9 9 9 9 9
0.?8299999
0.28299999
0.28299999
n  ? e  ? q  o o o  q

0.28299999
0 . ? 8 ? 9 9 9 9 9
0 . 2 8 2 9 9 9 9 9
0.28299999

AI,PHA

0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 .  00000000
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0

Revision No 0
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Page l0 of72



HAM PORTABIE C1EANROOM

MATERIAI PROPERTIES.

AI,! UNITS ARE - POUN INCH

-_ PAGE NO.

MEMBER

4 7
4 8
4 9

J l .

3 Z

53

55
5 6
57
58
J Y

60
6 L

63

65
o o

6 8

7 0

7 2
7 3
7 4
7 5
7 6
7 7
7 8
'19

8 0
8 t
8 2
d J

8 4
E 3

8 5
8 7
8 8
8 9
9 0
9 t
9 2

2 9 0 0 0 0 0 Q . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

9 9 9 9 9 9 9 . 0
9999999.0
Q O q q q q q  n

9 9 9 9 9 9 9  -  0
9999999.0
9 9 9 9 9 9 9 . 0
9999999.Q
9 9 9 9 9 9 9 . 0
9999999.0
q q q q q o q  n

9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9  . 0
9 9 9 9 9 9 9 , 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0
9 9 9 9 9 9 9 . 0

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 , 0
2 9 0 0 0 0 0 0 . 0

1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 r . 1 5 3 8 4 6 . 0
r - 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
r . 1 1 - 5 3 e 4 6 . 0

3 9 9 9 9 9 9 . 8
3999999.8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
? q q q q o o  a

3 9 9 9 9 9 9 . 8
? q q q q q q  e

3 9 9 9 9 9 9 . 8
t q q q q q q  a

? q q q q o o  a

? q q q q q q  e

3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 , 8
s 9 9 9 9 9 9 . 8
? o q q q o o  a

? q q q q o o  e

3 9 9 9 9 9 9 . 8
3999999.8
3 9 9 9 9 9 9 . 8
? o q q q o o  a

3 9 9 9 9 9 9 . 8
1 1 1 5 3  8  4 6 . 0
1 r - 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 - 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 - 5 3 8 4 6 . 0
1 1 1 5 3 8 4 5 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 1 L 5 3 8 4 6 . 0
1 1 1 5 3 8 4 6 . 0
1 - l - 1 5 3 I 4 5 . 0

DEN

0 . 2 8 2 9 9 9 9 9
o.28299999
0.28299999
0.?8299999
0.28299999
0.28299999
0.28299999
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 5 0 0
0 . 0 9 5 4 8 5 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8  6 0 0
0 . 0 9 5 4 8  6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 e  5 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 e 5 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 , 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8 6 0 0
0.28299999
0 . 2 8 2 9 9 9 9 9
0 ,28299999
0.28299999
0.28299999
0 . 2 8 ? 9 9 9 9 9
0.28299999
o.28299999
o.28299999
0.28299999
0 . ? 8 2 9 9 9 9 9
n  , e ? q q o q q

0.28299999
0.28299999
0.28299999

AIPHA

0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0  . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
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HAM PORTABIE CLEANROOM

MATERIA! PROPERTIES':

AII, UNITS ARE - POUN INCH

-- PAGE NO.

MEMBER

9 4
9 5

9 7
1 0 0
1 0 1
102
1 0 3

E

2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0
2 9 0 0 0 0 0 0 . 0

9999999.0
9999999.O
9999999.O
9999999 .0

1 1 1 5 3 8 4 5 . 0
1 1 1 5 3 8 4 5 . 0
r . 1 r . 5 3 8 4 6 . 0
1 1 - 1 5 3 8 4 6 . 0
1 1 - 1 5 3 8 4 6 . 0

3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8
3 9 9 9 9 9 9 . 8

DEN

0.28299999
0.28299999
0.28299999
0 . 2 8 ? 9 9 9 9 9
0.28299999
0 . 0 9 5 4 8 5 0 0
0 . 0 9 5 4 8 6 0 0
0 . 0 9 5 4 8  6 0 0
0 . 0 9 5 4 8 6 0 0

AIPHA

0 , 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0
0 . 0 0 0 0 0 0 0 0

* * * * * * * * * * * *  END OF DATA FROM INTERNAI  STOBAGE +*** * * * * * t * *

65. PRINT MEMBER I NFOR}'AT I ON ATT

Revision No. 0
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HAM PORTABTE CtrEANROOM

MEMBER INFORMATION

-- PAGE NO.

MEMBER

I
z

6

1 n

1 1

1 i

I 6

1 9
) i

2 L

z,J

z 6

J I

J J

4 1

4 6

START
JOlNT

1

6

1 1

1 )

t -J
1 A

I f ,

1 6

1.8

, 2 0
) 1

z 0
2 7
z d

J O

J I

? a

4 4

END
JOINT

a

1

q

1 0
1 1
1 '

l-3

1 6
1 1

1 A

2 t
?2
.,..

Z J

, o

1
a 1
1 a

3 4
3 5

? a

J Y
1 2

4 1

43
4 4

IENGTH
(  INCH)

1 2 . 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
1 4 . 7 5 0
1 4 . 7 5 0
2 4 . 0 0 0
2 q . 0 0 0
2 4 . 0 0 0
1 2 . 0 0 0
3 6 . 0 0 0
1 4 . 1 5 0
s 8 . 0 0 0
1 4 . 7 5 0
3 6 . 0 0 0
1 2 , 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
2 4 . O O 0
L 4  .  ? 5 0
1 4  . 7 5 0
2 4 . 0 0 0
2 4  , 0 0 0
2 4 . 0 0 0
1 2 . 0 0 0
3 6 . 0 0 0
1 4 . 7 5 0
3 8 . 0 0 0
t 4  . 7  5 0
3 6 . 0 0 0
1 2 . 0 0 0
2 4 . O 0 0
2 4 . 0 0 0
2 4 . 0 0 0
1 4 . 7 5 0
l - 4  . 7 5 0
2 4 . 0 0 0
2 5 . 0 0 0
2 { . 0 0 0
12.040
1 2 . 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
2 4 . 0 0 0
L 4  . 7  5 0
r 4 . 7 5 0

BETA
(DEG)

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0  . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0  . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

tlE!!;A>t!J
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HAM PORTABTE CIEANROOM

MEMBER INFORMAT ION

-- PAGE NO.

MEMBER

4 7
4 8
4 9

5 1
) z
5 3

5 5

5 8
5 9
60
b l -

5 4
6 5
6 6

6 8
6 9
? 0
7 t

7 3
7 4
7 5
7 6
7 7
'78

8 0
A 1

8 2
8 3
8 4
8 5
a, tl

8'7
8 8
8 9
9 0
9 1

START
,'OINT

4 8

4 4

3 l
4lu

3

4 L
4

. 7

ts
3 7

J O
A 1

J '

4 8
1

4 9
1 1

5 1
L 6

5 5
?

9
1 a

1 8
. A

2 7

END
JOINT

n o

1 4
a 4

4 4
2 I

4 0
Z J

4 L

a a

3 6

l 9
J d

1 8

1 ' 7

5 0

5 5
4 9

:):)

I,ENGTH
(INCH)

2 4 . 0 0 0
2 4 . 0 0 0
? 4 . 0 0 0
1 2 . 0 0 0

3 8 . 0 0 0
5 0 . ? 5 0
5 0 . 7 5 0
3 8 . 0 0 0
5 0 . 7 5 0
5 0 . 7 5 0
3 8 . 0 0 0
5 0 . ? 5 0
s 0 . 7 5 0
3 8 . 0 0 0
5 0 . 7 5 0
J U .  / ) U

3 8  . 0 0 0
s 0 . 7 5 0
5 0 . 7 5 0
3 8 . 0 0 0
5 0 . 7 5 0
5 0 . 7 5 0
3 8 . 0 0 0
5 0 . 7 5 0
5 0 . ? 5 0
3 8 . 0 0 0
5 0 . 7 5 0
5 0 , 7 5 0
3 8 . 0 0 0
5 0 . 7 5 0
3 6 . 0 0 0
1 2 . 0 0 0
3 6 . 0 0 0
1 2 . 0 0 0
3 6 . 0 0 0
1 2 . 0 0 0
3 6 . 0 0 0
1 2 . 0 0 0
5 0 . 9 1 2
R n  o l  t

5 0  . 9 1 2
q n  q l  t

5 0 . 9 1 - 2
5 0 . 9 1 2
5 0 . 9 1 2

BETA
(DEG}

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 - 8 0 . 0 0
t 8 0 . 0 0
1 . 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0  . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0
1 8 0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 , 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
Q . 0 0

REIEASES

Revision No. 0
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HAM PORTABI,E CTEANROOM

MEMBER INFbRMAT ION
- - - - - - - - - - - - - - - - - -

-- PAGE NO"

MEMBER

9 4
vf,

9 7
1 0 0
1 0 1
r02
103

START
.TOINT

3 0
I

1l-

z o
5 0
5Z
6 d

5 6

END
JOINT

/ o

5'7
5 8
5 9
6 0

63
6 4

I,ENGTH
( INCH)

5 0 . 9 1 2
1 8 . 0 0 0
l - 8 . 0 0 0
1 8  . 0 0 0
1 8  . 0 0 0
9 5 . 0 0 0
9 6 . 0 0 0
9 6 . 0 0 0
9 6 . 0 0 0

BETA
(DEG)

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

RETEASES

* * * * * * * *+***  END OF DATA FROM IMERNAT STOFAGE * t * * * * * * * * * *

66. PRINT JOINT COORDINATES AII,
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HAM PORTABIE CIEANROOM

JOINT COORDINATES

-- PAGE NO.

Revision No. 0
Doc. No. V049-1-113
Page 16 of72

COORDINATES ARE INCH UNIT

JOINr X

1

5
b

7

9
1 0
1 1
! 2
L 3

t 5

_i_ o

! 7

19
2 0
2 t
22
l 5

30
31
5 Z

J 5

3 6

J d

5 Y

4 0

43
44

A ' 7

0 . 0 0 0
1 2 . 0 0 0
3 6 . 0 0 0
6 0 . 0 0 0
8 4 . 0 0 0
9 8  . 7  5 0

1 1 3 . 5 0 0
1 - 3 7 . 5 0 0
t - 6 1 . 5 0 0
1 8 5 . 5 0 0
l - 9 7 . 5 0 0
1 , 9 7 . 5 0 0
1 9 7 . 5 0 0
1 9 ? . 5 0 0
1  9 7  . 5 0 0
1 9 7  . 5 0 0
1 8 5 . 5 0 0
1 6 1  . 5 0 0
r . 3 7 . 5 0 0
r.  r"3 .500

9 8  . 7 5 0
8 4 . 0 0 0
6 0 . 0 0 0
3 6 . 0 0 0
1 2 . 0 0 0

0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

1 2 . 0 0 0
3 6 . 0 0 0
6 0 . 0 0 0
8 4 . 0 0 0
9 8 . 7 5 0

1 1 3 . 5 0 0
1 3 7  . 5 0 0
1 6 1 . 5 0 0
1 8 5 . 5 0 0

1 2 . 0 0 0
3 5 . 0 0 0
6 0 . 0 0 0
8 4 . 0 0 0
9 8 . 7 5 0

1 1 3 . 5 0 0
1 3 7 . 5 0 0
1 6 1  . 5 0 0

Y

0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 .  0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

L

0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

3 6 . 0 0 0
5 0 . 7 5 0
8 8 . 7 5 0

1 0 3 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
1 3 9 . 5 0 0
?  ? o  q n n

1 0 3 . 5 0 0
8 8 . 7 5 0
5 0 . 7 5 0
3 6 . 0 0 0
5 0 . ? 5 0
s 0 , 7 5 0
f , u .  / f , u
J U .  / f , U
5 0 . 7 5 0
J U .  / f , U

5 0 . 7 5 0
f , u .  / ) u
8 8 . 7 5 0
8 8 . 7 5 0
8 8 . 7 5 0
8 8 . 7 5 0
8 8 . 7 5 0
8 8 . ? 5 0
8 8 . 7 5 0
8 8 . 7 5 0



HAM PORTABI,E CIEANROOM

JOTNT COORDINATES

-- Tl|('l5 I\U. 1,0

COORDINATES

JOTNT

4 8
4 9
5 0
3 l

52

55
5 6
5 ?
5 8
5 9

63

ARE INCH UNIT

x

1 8 5 . 5 0 0
0  . 0 0 0
0 . 0 0 0

1 9 7 . 5 0 0
1 9 ? . 5 0 0
1 9 7 . 5 0 0
1 9 7 . 5 0 0

0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

1 9 7 . 5 0 0
1 9 7 . 5 0 0

0 . 0 0 0
0 . 0 0 0

1 9 ? . 5 0 0
1 9 7 . 5 0 0

0 . 0 0 0

v

0 . 0 0 0
- 3 6 . 0 0 0
- 4 8 . 0 0 0
- 3 6 . 0 0 0
- 4 8 . 0 0 0
- 3 6 . 0 0 0
- 4 8 . 0 0 0
- 3 6 . 0 0 0
- 4 8 . 0 0 0

1 8 . 0 0 0
1 8 . 0 0 0
1 8 . 0 0 0
1 8 . 0 0 0

- 1 4 4 . 0 0 0
- 1 4 4 . 0 0 0
- 1 4 4 . 0 0 0
- 1 4 4 . 0 0 0

8 8 . 7 5 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0

l - 3 9 . 5 0 0
l - 3 9 . 5 0 0
1 , 3 9 . 5 0 0
1 3 9 . 5 0 0

0 . 0 0 0
0 . 0 0 0

r . 3 9 . 5 0 0
1 3 9 . 5 0 0

0 . 0 0 0
0 . 0 0 0

1 3 9 . 5 0 0
1 3 9 . 5 0 0

0 . 0

0 . 0

0 . 0

0 . 0

* * * * * * * : t * * * *  END OF DATA FROM INTERNAI  STORAGE *** * r * * * * * * *

67. PRIM SUPPORT INFORMAT]ON AII

SUPPORT INFORMAT ION ( ]=FIXED' 0=RE],EASED)

POUN INCH DEGREES

FORCE-Z/ MoM-X/
RFZ K}D<

I'NITS FOR SPRING CONSTANTS ARE

JOINT FORCE-X/ FORCE-Y/
KTX KFY

MOM-Y/ r4Or4-Z /
KMY KlqZ

6r

62

b J

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 , 0

0
0 . 0

0
0 . 0

0
0 . 0

I
0 . 0
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HAM PORTABTE CIEANROOM

*+**** * * * * , * *  END OF.DATA FROM

68. PRINT ANA],YS] S RESUITS

-- PAGE NO. 7 T

INTERNAT SToRAGE ************
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HAM PORTABIE CLEANROOM

JOINT DISPI,ACEMENT (INCH RADIANS)

PAGE NO.

STRUCTURE TYPE = SPACE

! 2

JOINT

I

1

I
o

1 1

1 )

_ L b
1 1

_LO

T >
2 0
2 L
22
23

. ,1

z 6

? 1

3 2

3 4

3 8
2 0

4 0
) l

A '

4 4

I,OAD X-TRANS Y-TRANS

- 0 . 0 0 ? 8 5
- 0 . 0 6 8 3 8
- 0 . 1 8 0 7 4
- 0 . 2 6 8 0 0
- 0 . 3 1 8 3 4
- 0  . 3 2 7  4 0
- 0 . 3 1 8 3 5
-0.26802
- 0 . 1 8 0 7 3
- 0 . 0 5 8 3 0
- 0 . 0 0 ? 7 3
- 0 . 0 9 1 7 8
- 0 . 1 1 3 4 6
- 0 . 1 1 3 0 1
- 0 . 0 9 1 2 0
- 0 . 0 0 7 8 4

-0.1-1940
- 0 . 2 6 5 8 4
- U .  J I J f , J

-  0  .  3 1 5 1 5
- 0 . 2 5 5 0 0
- v .  !  t d z t
- 0  . 0 6 7  5 1
-0 .00777
- 0 . 0 9 1 0 5
- 0 . 1 1 2 5 9

- 0 . 0 9 0 6 3
- 0 . 1 8 5 5 1
-0.32463
- 0 . 4 3 0 5 5
- 0 . 4 8 7 4 3
- u . 4 v b b f ,

- u . q E l b 5

- 0 . 4 3 1 0 7
- 0 . 3 2 5 4 5
- 0 . 1 8 6 5 9
- 0 . 1 8 5 5 ?
- 0 . 3 2 4 2 4
- 0 . 4 2 9 8 4
- 0  .  4 8  6 5 4
- 0 . 4 9 5 7 3
- 0 . 4 8 6 7 2
- 0  . 4 3 0 2 7
- 0 . 3 2 4 8 0
- 0 . 1 8 5 0 9

Z-TBANS

0  . 1 6 3 4 7
0 . 1 4 3 9 ?
0 .  L 0 4 4 1
0 . 0 6 4 1 1
0 . 0 2 3 8 8

- 0 . 0 0 0 7 4
-0.02537
- 0 . 0 6 5 5 4
- 0 .  r . 0  5  6 3
- 0 . l - 4 5 3 3
-0.L6492
- 0 . 1 - 6 4 9 6
- 0 . 1 _ 5 4 9 6
- 0 .  t _  5 4 9  5
- 0 . l _ 5 4 9 5

- 0 . 1 4 5 4 6
- n  1 n < a o
- 0 . 0 6 5 5 9
- 0 . 0 2 5 3 5
- 0 . 0 0 0 7 3

0 . 0 2 3 9 0
0 . 0 6 4 1 7
0 . 1 _ 0 4 1 4
0 . 1 , 4 3 8 3
0 , L 6 3 4 2

0 . 1 6 3 4 5
0 . 1 6 3 4 5
0 . 1 4 3 8 8
0 . 1 0 4 3 0
0 . 0 6 4 1 3
0 . 0 2 3 8 5

- 0 . 0 0 0 7 4
- 0 . 0 2 5 3 3
-0,06552
- 0 . 1 0 5 ? 1
- 0 . l - 4 5 3 1

0 . t4382
0 . t0423
0 . 0 6 4 1 4
0 . 0 2 3 8 6

- 0 . 0 0 0 7 4
- 0 . 0 2 5 3 2
- u . u b 5 b _ L
- 0  . 1 0 5 7 8
- 0 . 1 4 5 3 8

X-ROTAN

0 . 0 0 2 5 4
0 . 0 0 2 7 6
0 . 0 0 3 1 3
0 . 0 0 3 5 2
0 . 0 0 3 8 1
0 . 0 0 3 9 3
0 . 0 0 3 8 2
0 . 0 0 3 5 5
0 . 0 0 3 1 7
0 . 0 0 2 8 0
0 . 0 0 2 5 7
0 . 0 0 1 8 1
0 . 0 0 1 0 7

- 0 . 0 0 1 0 9
- 0 . 0 0 1 8 1
- 0 . 0 0 2 5 6
- o . 0 0 2 7 8
- 0 . 0 0 3 1 5

- 0 . 0 0 3 8 4
- 0 . 0 0 3 9 6
- 0 . 0 0 3 8 4
- 0 . 0 0 3 5 6
- 0 . 0 0 3 1 7

- 0 . 0 0 1 7 9
- 0 . 0 0 t - 0 6

0 . 0 0 1 0 8
0 . 0 0 1 - 7 9
0 . 0 0 1 0 8
0 . 0 0 1 1 6
0 , 0 0 1 3 1
0 . 0 0 1 5 4
0 . 0 0 1 7 1
0 . 0 0 1 5 3
0 . 0 0 1 3 1
0 . 0 0 1 1 5
0 . 0 0 1 0 7

- 0 . 0 0 1 " 0 7
- 0 . 0 0 1 1 7
- 0 . 0 0 1 3 4
- 0 . 0 0 1 5 8
- 0 . 0 0 1 7 6
- 0 . 0 0 1 5 8
- 0 . 0 0 1 3 5
- 0 . 0 0 1 1 8
- 0 . 0 0 1 0 9

Y-ROTAN Z-ROTAN

1  - 0 . 9 1 0 0 1
I  - 0 . 9 1 0 0 2
I  - 0 . 9 1 0 0 5
1  - 0 . 9 1 0 0 5
r  - 0 . 9 1 0 0 5
I  - 0 , 9 1 0 0 5
I  - 0 . 9 1 0 0 4
1 -  - 0 . 9 1 0 0 4
r _  - 0 . 9 1 0 0 4
I  - 0 . 9 t  0 0 7
1  - 0 . 9 1 0 0 8
r  - u , t J t d /

L -O -82 '148
L  - 0 . 7  6 5 2 0
l -  - 0 . 7 4 1 3 5
J .  - U  .  b O Z O Z

1 -  - 0 . 6 8 2 5 1
l -  - 0 . 6 8 2 5 8
. L  - v .  b 6 z 3 d

1 -  - 0 . 6 8 2 5 8
1 ,  - 0 . 6 8 2 5 8
1  - 0 . 6 8 2 5 8
I  - 0 . 6 8 2 5 8
r  - 0 . 6 8 2 5 9
r  - 0 . 6 8 2 5 7
L  - 0  . 6 8 2 5 6
t  - 0  , 7  4 0 7 9
1  - 0 . 7 6 5 1 8
7  - 0  . 8 2 7  4 6
r  - v ,  d f , r J t
r  -0  ,82 '146
I  - 0  . 8 2 ' 7  4 6
r  - 0  . 8 2 7  4 6
I  -O .82 '7 46
L -0 .827 4'7
1_ -0 .827 4'7
L -Q ,827 4'7
L -O .82'14'7
L  - 0 . 8 2 7  4 8
L  - 0 . 7 6 5 1 8
L  - 0 . 7 6 5 1 9
l .  - 0 . 7 6 5 1 9
t -  - 0  . 7  6 5 1 9
1  - 0 . 7 6 5 1 9
!  -o .7  6520
1  - 0 . ? 6 5 2 0
1  - 0 . 7 6 5 2 0
I  -O . ' t  652A

0 .00162
0 . 0 0 1  6 3
0 . 0 0 1 6 e
0 , 0 0 1 6 8
0 , 0 0 1 5 ?
0 . 0 0 1 6 7
0 . 0 0 1 6 7
0 . 0 0 1 6 8
0 . 0 0 1 5 5
0 . 0 0 1 6 4
0 . 0 0 1 6 1
0 . 0 0 1 6 5
0 . 0 0 1 6 5
0 , 0 0 1 6 3
0 . 0 0 1 6 1
0 . 0 0 1 6 2
0 . 0 0 1 6 3
0 . 0 0 1 5 8
0 . 0 0 1 6 8
0 . 0 0 1 6 7
0 .  0 01.5?
0 .  00 ! .67
0 . 0 0 1 6 8
0 . 0 0 1 6 5
0 . 0 0 1 . 5 4
0 . 0 0 1 6 1
0 . 0 0 1 6 6
0 . 0 0 1 6 5
0 . 0 0 1 6 3
0 . 0 0 1 6 1
0 . 0 0 1 - 6 4
0 . 0 0 1 6 6
0 . 0 0 r - 6 8
0 . 0 0 1 6 7
0 . 0 0 1 5 5
0 . 0 0 1 5 8
0 . 0 0 r . 5 8
0 . 0 0 1 6 6
0 . 0 0 1 6 4
0 . 0 0 1 6 4
0 . 0 0 1 6 6
0 . 0 0 1 6 8
0 , 0 0 1 6 8
0 . 0 0 1 6 5
0 . 0 0 1 6 7
0 . 0 0 1 5 8
0 . 0 0 1 6 6
0 . 0 0 1 5 4

- 0 . 0 0 5 0 5
- 0 . 0 0 4 9 6
- 0 . 0 0 4 2 5
-0 .00292
- 0 . 0 0 1 2 0

0 . 0 0 0 0 0
0 . 0 0 1 2 0
0 .00292
0 . 0 0 4 2 5
0 . 0 0 4 9 6
0 . 0 0 5 0 5
0 . 0 0 5 6 5
0 . 0 0 5 9 9
0 . 0 0 5 9 8
0 . 0 0 5 6 5
0 . 0 0 5 0 1 .
0 . 0 0 4 9 2
0 . 0 0 4 2 1
0 . 0 0 2 8 9
0 . 0 0 1 1 8

- 0 . 0 0 0 0 1
- 0 . 0 0 1 2 0
- 0 . 0 0 2 9 0
- 0 . 0 0 4 2 0
- 0 . 0 0 4 9 0
- 0 . 0 0 5 0 0
- 0 . 0 0 5 6 2
- 0 . 0 0 5 9 7
- 0 . 0 0 5 0 0
- 0 . 0 0 5 6 7
- 0 . 0 0 6 1 0
- 0 . 0 0 5 2 5
- 0 . 0 0 3 4 5
- 0 . 0 0 1 2 8
- 0 . 0 0 0 0 1

0 .00127
0 . 0 0 3 4 3
0 . 0 0 5 2 4
0 . 0 0 6 0 9

- 0 . 0 0 6 0 8
- 0 , 0 0 5 2 4
- 0 . 0 0 3 4 4
- 0 . 0 0 1 2 8
- 0 . 0 0 0 0 1

0  .00 l -2  6
0 . 0 0 3 4 3
o . o o 5 2 4
0 . 0 0 6 0 9
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}IAM PORTABTE CIEANROOM

JO]NT DTSPI.ACEMENT iINCH RADIANS )

JOTNT

PAGE NO.

STRUCTURE TYPE = SPACE

X-RO?AN

0 . 0 0 2 1 7
0 .00207
0 . 0 0 2 3 0
0 . 0 0 2 3 0

- 0 . 0 0 2 1 8
- 0 . 0 0 2 0 8
-0 .00224
-0  -Do220

0 . 0 0 2 5 4
0 . 0 0 2 5 7

- 0 , 0 0 2 5 6
- 0  . 0 0 2 5 5

0 . 0 0 0 0 0
0 , 0 0 2 3 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

I,OAD

1
1
1
1
1
l-
1
1
L
1
1
1
1
1
1
1

X-TRANS

- 1 " . 0 8 3 7 2
- 1 . 1 4 0 8 7

- 0 . 6 7 9 1 9
- 0 . 5 1 0 2 3
- 0 . 4 5 3 5 4
- 0 . 8 5 4 0 3
- 0 . 9 0 9 0 2
- 0 . 8 1 9 1 0
- 1 , 0 0 1 0 5
-o .7 ' r  288
- 0 . 5 9 2 6 5
- r . 3 v 6 u - L
-0 .22285
0 . 0 0 0 0 0

-t .1,2686

- 0 , 0 0 7 3 0
-0 .007L2
- 0 . 0 0 7 1 7
- 0 . 0 0 6 9 9
-0  .047  29
- 0 . 0 0 7 1 1
- o  . o o 7 2 2
- 0 . 0 0 7 0 5
- 0 . 0 0 7 8 5
- 0 . 0 0 ? ? 3
- 0 . 0 0 7 8 4
-0.00'777

0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

0 . 0 8 0 0 3
0 . 0 5 4 6 3

-0 .24979
-0 .27735
- 0 . 0 8 0 9 5
- 0 . 0 5 5 3 6

0  . 2 4 7  4 7
o  .27  4L4
0 , 2 0 9 1 8

- 0 . 1 1 , 8 6 0
- 0 . 2 1 0 9 9

0 . 1 1 7 4 5
0 . 0 0 0 0 0

- 0 . 4 9 7 8 3
0 . 0 0 0 0 0
0 . 3 7 9 8 0

0 . 0 0 1 4 7
0 . 0 0 1 3 8
0 . 0 0 1 4 8
0 . 0 0 1 3 9
0 , 0 0 1 4 ?
0 . 0 0 1 3 8
0 . 0 0 1 4 7
0 . 0 0 1 3 9

0 . 0 0 1 _ 6 1
0 . 0 0 1 6 2
0 . 0 0 1 - 6 1
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0
0 . 0 0 0 0 0

- 0 , 0 0 4 7 6
- 0 . 0 0 4 7 6

0 . 0 0 4 7 5
0 . 0 0 4 7 5
0 . 0 0 4 7 2
0 . 0 0 4 7 2

- 0 . 0 0 4 5 3
- 0 . 0 0 4 5 4
- 0 . 0 0 5 0 5

0 . 0 0 5 0 5
0 . 0 0 5 0 1

- 0 . 0 0 5 0 0
- 0 . 0 0 4 7 6

Q . 0 0 4 7 5
0 . 0 0 4 7 2
0 . 0 0 0 0 0

Y-TRANS Z-TRANS Y-ROTAI{ Z-RO?AN

49
50
51
5 2
f , J

5 5
5 6
J I

5 8
5 9
o u

63
b{ l
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HAM PORTABIE CIEANROOM

SUPPORT REACT IONS -UNIT POUN .INCH STRUCTURE TYPE = SPACE

-- PAGE NO. L 4

JOIM T.OAD

o-f l-

05 -L

6 4  1

FORCE-X

0 . 0 0
0 . 0 0
0  . 0 0
0 . 0 0

FORCE-Y

1 0 3 1 . 8 3
1 0 1 3  .  2 1
1 0 3 0 . 4 2
1 0 2 0 . 9 6

FORCE- Z

l - L . f c

0 . 0 0

0 . 0 0

MOM-X

t4! .92
0 . 0 0

- 1 3 8 . 8 8
4 3 8 . 8 7

MOM-Y

- ) b d  .  u v
- 5 7 2  . 5 0
-568 .  63
-5 ' �1 |  .42

MOM U

0 . 0 0
0 . 0 0
0 . 0 0

9 0 4 . 8 4
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HAM PORTABLE CI,EANROOM

MEMBER END FORCES STRUCTURE TYPE = SPACE

AIT SNTTS ARE --

MEMBER IOAD JT

1

2

5

b

POUN INCH

r02 .52
-r02.52

L 0 2 . ? t

- 3 . 4 8
3 . 4 8

- 3 . 2 3
3 . 2 3

- 3 . 1 5
3 . 1 5

- 9 .  0 5
o  n q

9 . 0 1

- 8 . 8 0
8 . 8 0

9 9 .  0 5
- 9 9 .  0 5

9 7  . 5 5
- 9 7  . 5 5

L O ? . 2 9
- ! 0 2 . 2 9

- l - 0 .  6 8

- lo  .92
t o  . 9 2

4 3 . 4 7
- 4 3  . 4 7

SHEAR-Y SHEAR-Z MOM-Z

2 7 2  . 1 6
b J U  O . 5  /

- 6 3 8 7 . l _ 6
18 1,19 .  21

- 1 9 0 1 - 4 . 5 4
2 6 8 4 2 . 4 L

-26842. '72
32575 ,2'l

- J Z f , - 1 f , . 5 4

34924,72

-34929.59
32527.91

- J Z ) Z  |  . d U

z o o o / . 5 0

- 2 6 8 6 7 . 3 4
19052.19

- 1 8 1 4 5 . 3 9
6 3 9 9  - 0 6

-6398 . ' t  6
-268 .63

- 41  q1

! 7  2 2 8  . 9 9

- 1 8 0 7 8 . 9 6
2 3 5 1 4  . 5 5

-  z J ) 4 , i .  b v

2 3 1 4 0 . 6 1

. t  /  Jo 9.  : r4 l

- 1 6 4 q 5  6 "

4 6 0 . 0 5

1

1 n

1 1

5 6 0 . 2 8
- 5 4 9 . 6 1

4 9 9 . 5 0
- 4 7 8 . I 7

3 3 6 . 8 3

2 4 7 . 0 2
- 2 2 5  . 6 9

1 6 9 . 8 8
- 1 5  6 . 7 8

-r56.29
1 6 9  .  4 0

- 2 2 5 , r 9
? 4 6 , 5 2

- 3 1 4  .  9 6
3 3 6 . 2 9

- 4 7 8 . 7 7
5 0 0 . 0 9

- 5 5 0 . 2 8
5 6 0 . 9 5

5 0 4 . 3 3
- 4 5 0 . 7 4

3 ' 1 9  . 4 9
- 3 5 7 . 5 3

l _ 8 . 1 8
3 8 . 3 9

- 3 ' 7 7  . 4 4
3 9 9 . 4 0

-  9 t - o  .  o J

4 7  2  . 2 3

- 3  . ' 7  4

- I J .  / U

1 3  . 7 0

- 0 . 0 1
0 . 0 1 .

2 . 5 6

- 0  . 4 8
0  . 4 8

0  . 9 0
- 0  . 9 0

a . t z
- a . t z

8 . 5 6
- 8 . 6 6

_ t E .  u b
- 1 8 . 0 6

t - t  . 6  z

- l d .  v f ,

1 8  . 9 5

9 . 0 5
- 9 - 0 5

- 2 . 3 4

- 2 . 9 4
2  - 9 4

1 , 7 . 0 6
- 1 7 . 0 5

TORSION

-2444.31
2444.31

- 2 0 2 4  . 7  4
2 0 2 4  . 7  4

2 t 9 7 . ' 1 8

- 1  q Q ?  O t

1 q Q ?  O t

- 1 1 0 4  . 7 5
11,0 4 .7 5

1 0 1 4 . 9 9
- 1 0 1 4 . 9 9

1 4 9 7 . 5 9
-1497.59

2t05 ,97
- z l v J . Y  I

2059 .  69
- 2 0 5 9 . 6 9

2 4 7  9  , 2 8
- ? 4 7  9  . 2 8

-2209,24
2209.24

-2998 .4t
2 9 9 8 . 4 1

L 3  . 4 7

3 0 1 0 . 8 9
- 3 0 t 0 . 8 9

Z J J J . I 6
-2335 .7 6

MOM-Y

- ? 9 . 3 1
1 2 4  .  L 6

- l ? 4  . 4 8

I  . 7 2
- 8 . 5 8

5 . 3 6
- 6 6 . 8 4

6 3 . 9 5
- 5 6  - 8 6

- 8 9 . 8 2
7  6 . 5 6

- 7 9 . 5 4
- 6 2  . 4 7

5 9  . 3 5
- 2 6 7 . 2 7

- 1 9 3 . 8 0
- 2 3 9  . 7  5

2 3 8  . 7  6
- 4 ' 1 6 . 6 0

I 7  I  . 9 2
503.2 ' t

- r .35 .  8  6

3 7 . 0 0
- t - 2 f , .  d b

1 6 2 . 5 3
- t19.2t

- 3 5 1 . 0 6
- z o J . u o

10

1 1

t 2

t4

1 1
I 2

t 2
1 3

1 3
1 4

l -3

l -J
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HAM PORTABTE CIEANROOM

MEMBER END- FORCES

AIT UNITS ARE --

ME}4BER ].OAD .JT

-- PAGE NO,

7 7

1 8

1 9

z2

z 3

2 5

z o

21

z t

3 0

1 .

1 6
' 1 1

1 8

1 8
1 0

L J

2 0

2 0
2 !

z 5

2 4

2 8

2 8

2 9
3 0

3 0
I

2 9
J I

1 n ?  ? ?

1 0 3 . 0 5
- I U J .  U : '

- 2 . 9 2
2 a')

- 4  . 2 0
4 . 2 0

- 8 . 2 6
8 . ? 6

- 8 . 9 4
8 . 9 4

- 8 . 7 2
e  1 )

6 9 . 0 4
- b v , u {

o u .  b 5
- o u - b J

1  ? 1

- L . 3 1

- 1 0 . 5 7

- 1 0 .  5 5

4 2 . 9 8
- 4 ? . 9 8

q  a a

557 . 67
- 5 4 7  .  0 1

- 4 7 5 . 5 3

- 4 1 )  a 1

2 4 3 . 7 0

1 6 5 . 5 7
- 1 5 3 . 4 6

- t6r  .42
1 ? 4 . 5 3

- ? ? n  " a
, q . l  1 i

- 3 2 0 . ? 7
3 4 L . 6 0

- 4 5 0  .  ? 8
4 7  2  . r 0

5 3 2 . 9 6

4 9 0  . 1 0
- { J  / . 1 1

3 8 1 . 8 5
- ? q q  o n

2 0  . 4 8
3 5 . 0 8

- 3 7  5  . 6 4

- 4 1 6 . 5 8
47 0 . r ' l

- 3 . 9 8
3 . 9 8

- - L J .  d J

- 0  . 0 2
0 . 0 2

2  . 5 3
- 2 . 5 3

- 0  , 5 4
0 . 5 4

0 . 8 4
- 0 . 8 4

5 . 8 9
- 5 . 8 9

8 . 6 5
- 8 .  5 5

7 7  . ' t  8
- r 7  . 7 I

- t9  .7  6

- 1 8  . 3 7
1 8 . 3 ?

8 . 9 4

2  . 4 4
- 2  . 4 4

t - 6 . 5 0
- t - 6 . 5 0

- o . 2 2
o . 2 2

TORSION

-?460  .62

-2040 .56
2040  .56

2 2 1 7  . 7  4

- t605 -22
L O U O . Z Z

7L?7 .46

1 0 7 9 . 8 6

t f , b q .  v r
- l f , b 4 . v t

2 L 7  6 . 8 5
- 2 7 7 6 . 8 5

2 1 2 3 . 2 0
-2123 -20

2543 -24
- ? 5 4 3 , 2 4

-23L8.73
z S . I . J -  t 5

- J  L Z  I  - . J , J

3 t 2 7 . 8 3

- 8 2 . 7 7
8 2 . 7 7

2 9 4 0 . 9 6
- 2 9 4 0 . 9 6

2 2 ' 1 9 . 3 4
- 2 2 ' 1 9 . 3 4

- 5 .  L 5
5 - 1 5

MOM-Y

- I J . J Z

1 2 3 . 0 8

- I Z J . J O

4 5 5 . 2 ?

1 0 . 2 3
- 9 . 8 3

6 - 6 3
- 6 7 . 3 2

6 4  . 4 7
- 5 6 . 5 4

t t . 2 6

- t d - z r

5 9 .  v v
- z o  |  . o 6

- 1 9 0 . 7 8
- 2 3 5 . 9 1

2 3 5 . 0 3
- . r  I  z .  L )

1 6 8  . 2 5
493 .22

3 5 . 5 4
- 1 2 6 . L t

I O J  .  - L Z

- 3 4 1 . 3 5
- ? E 4  ? q

- 3 5 . 0 4
3 7 . 6 9

STRUCTURE TYPE = SPACE

POON INCH

AXIAI SHEAR-Y SHEAR-Z MOM-Z

2 2 3 . 8 7
6 4 0 4 . 1 8

-6404 .8 7
1 8 0 7 3 . 4 0

- r u v b a t .  L z

2 6 7 1 7 . 3 1

- 2 6 7 7 7 . 3 9
3 2 3 L 0 . 1 5

- 3 2 3 0 9 . 8 2
3 4 6 7 0 . r 2

-34615.22
32L97 .9t

-32197 .92
z b 4 - L J .  U O

- 1 0 1 ! J .  Z 0

1 8 4 7 0  . 6 3

- 1 7 5 3 7 . 0 1

6 4 6 2  . 4 5

-646t .73
1 3 0 . 2 0

- t 5 b . L U

t - 6 9 3 6 . 6 5

-1,'7'r 99 . 4L
23269.85

- 2 3 3 0 ? . 6 6
2 3 0 ! 7 . 2 3

- 2 3 0 0 6 .  0 2
1 7 3 0 3 . 4 3

- ! 6 4 t 6  . 4 t
4 5 5 . 0 5

3 Q 2 3 . 7 9
1 0 0 9 . 9 3
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}IAM PORTAAIE CIEANROOM

MEMBER END FORCES . STRUCTURE TYPE = SPACE

AI,I, UNITS ARE -- POUN INCH

MEMBER I,OAD JT AX 1A],

- 5  . 5 4

- J .  I  I

- J . l z

5 . 1 1
- 3 . L r

- 7 . O 9

6  . 6 6
- 6  - 6 6

6  . 6 4

- t . 5 5

- 6 . ? 0

6 .  6 0
- 6 . 6 0

o . z b
- 6 . 2 6

6 . 7 3
- 6 . 7 3

6 . 3 3
- 6 - 3 3

4 . 9 5
- 4 . 9 5

q " 1

- 5 . 2 7

-- PAGE NO. t 7

3 1

32

1 A

1 A

35

3 5
3 6

3 6

3 7
l a ,

3 9
1 3

4 0

4 0
4 L

4 5
4 6

4 1
4 2

4 3

4 3
4 4

4 4

SHEAR-Y

2 5 3  . 4 7

l J b . J q

1 9 . 9 5
- o .  z J

- ' 1 7 . 1 4

- 6 . 0 3

- L 2 2  . 4 6
t - 3 5 . 1 8

- z J v .  b 5
? q e  . l ?

- 3 3 2  . 4 9

3 3 9  . 4 2

- z J > . b o

1 ? e  r ?
- ! 2 2 . 2 ) .

1 9 . 8 0
- 6 . 0 8

- '7  ' '  dd

Q 4  0 0

- 5 . 6 3
r y . J f

SHEAR-Z

- 0 . 2 3
0 . 2 3

1 . 9 1
- ! . t ) -

t . 2 9
- L . 2 9

5 . 6 0
- 5 . 6 0

5  . 6 7
- 5 . 6 7

L . 8 2

0  . 9 9
- 0 . 9 9

0 . 2 7
- 0 . ? 7

- l t . { f

1 1  . 4 5

- 1 1 . 5 9
1 1 . 5 9

0 . 9 9
- 0 . 9 9

t . 8 2
- L . O Z

5 . 5 9
- 5  . 5 9

- 5 . 5 2

1  t o

TORSION

- r4L .94
1 4 1 . 9 4

- z l J . o J

- 5 Y 5 .  I  +

393  .7  4

- f r J . f , z

J  L 5 .  J Z

3 r ) .  r  /
- 3 1 f .  r  /

3 9 5 .  ? 5
- 3 9 5 .  ? 5

? 7  6  . 3 7
- 2 7  6  . 3 7

L 4 5 . 3 4
- 1 1 5 . 3 4

1 0 , 0 1
- 1 . 0 . 0 1

3 7  . 7 3
- J  I  .  I  J

- r t z . J z ,

2 9 9  . ' t 5
- z > > .  t J

4 1 4 . 8 9
- 4 1 4 . 8 9

531.72
- 2 5 ) . .  t Z

525 .47

- 4 0 7  . 5 2
4 0 7  . 5 2

MOM-Y

- 3 8 . 0 2
4 3  . 5 1

- 4 8 . 0 6

-22  .22

1 A  1 e
- 9 8 . 8 1

-1 .01_ .81
L8 .22

- 2 4 . 3 0
- r : t . 5 t '

1 2  . 9 9
- ? a  1 ' )

? ?  q 1

- 3 9  . 4 6

1 a  ? q
q a  < c

to r  .42
5 t ' .  / t t

- J : ' .  J Y

5 J  . 2 9

- 3 6 . 9 6
1 3 . 2 6

- 1 9 . 5 ?
- ? 4 . 0 8

1 8 . 0 6

- 9 8  . 0 6
l b .  f , 6

- z z  . 2 v
- 8 . 3 6

MOM- Z

- 1 0 0 9 . 3 4
6 9 2 8 . 0 3

- 6927 .  47
I U U J f  .  I . J

- 1 0 0 3 4 . 7 8
7 0 3  4 8  . 9 0

- 1 0 3 4 9 . 0 3
9 1 5 1 . 6 ?

-9747 .70
!0347 -23

-  l U J 1  I .  J J

1 0 0 3 7 . 9 7

- 1 0 0 3 8 . 1 4
6934 .4'7

-6934  .87
1 0 1 8 . 7 5

- 3 0 r . 1 . 7 6

3 0 4 5 . 0 2
986 .18

- > a o . z o

6 9 0 2 . 7 0

- 6 9 0 2 . 0 9
1 0 0 0 7 . 0 3

- L 0 0 0 6 . 6 5
r03r7.29

- r 0 3 L 7 . 7 2
9L t7  . ' l  I

- 9 1 2 3  , ! 2
t o 3 2 9 . r 3

- L 0 3 2 9 . 2 5
! o o 2 9  . 4 0
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HAM PORTABLE C].EANROOM

}4EMBER END FORCES STRUCTURE TYPE = SPACE

AII, UNITS ARE -- POUN INCH

-- PAGE NO. t-8

MEMBER

4 8

4 9

5 0

5 L

5 2

53

55

5 6

5'7

5 8

5 9

6 0

b -t-

b J

IOAD AXIAI,

5 . 4 1
- 5 . 4 1

- 5  . 4 2

5 . 6 3
- 5 .  6 3

- 1 . 3 8
1  ? R

- 1 . 4 5
1 . 4 5

- 1 . 3 8
1 . 3 8

9 . 9 8
- 9 . 9 8

- 1 . 9 5

L 2 . 4 4

1 . 0 . 3 0
- 1 0 . 3 0

v . f , b
- v . f , b

- 2 . 5 6
2 . 5 6

1 . 9 4

- 2 . ' 1 7
2 . 7 7

3 . 0 4

TORS]ON

- 2 8 9 . 9 9
2 4 9 . 9 9

1 6 0 . 3 7

- z + . 5 J

1 + .  J >

4 . 9 r
- 4 . 9 1

0 . 1 0
- 0 . 1 0

5 . 4 2
- J . . l z

- 0 . 5 7

- 0 . 0 1
0 . 0 1

- 0 . 5 9
0 . 5 9

0 . 5 0
- 0 . 5 0

. - 0 . 0 1
0 . 0 1

- 0  , 5 1
0  . 5 1

- 0 . 2 6

- 0 . 0 1
0 . 0 1

- o  . 2 1
0  . 2 7

0 . 0 4
- 0 . 0 4

MOM-Y

1 . 8 4
- 4 ? . 8 5

4 3  . 2 9

- 5 6 .  t 2

r 4 b .  b u
1 2 6 . 2 1

r23 .90

- 0 . 3 4
- 0 . 4 8

i  1 ' )

- 0 . 8 6

- ? . 9 5
- 2 . J ,

- 1 . 9 0

- 1 . 8 1
- I . J J

- J .  Z J

- 5 . J U

- 3 . 0 5

- 2 . 8 8

JT

4 6
4 7

4 7
4 8

4 8
1 4

SHEAR-Y SHEAR- Z MOM-Z

-L0029 .66
6 9 3 5 . 3 5

- 6 9 3 5 . 8 6
1  0 2 9 .  6 0

- 1 0 3 0 . 1 3

2tr9 .7 6
1 1 1 3 6 . 1 5

- 1 0 1 0 7 . 4 6
1 0 0 8 5 . 2 1

- L - L ! + Z . 9 )

-?20 ! .33

- q l v . f /

t 26  .68

- 2 0 ! .  z  I

4 ? 0  - o 4

- 5 9 9 . 6 8
J 4 , ! .  t J

- r . 90 .  05
' 1 Q ' l  1 1

- J L V .  L J

6 0 0 . 4 3

2 9 5  . 2 8

- l - ? 5 .  L 9
L 7 1  , 4 9

- z t z . 6 5

6 1 1  , 9 5

- 1 5 5 . r 1

2L9 . I2

Revision No. 0
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1 ,

6
3 5

J 5

44
2 1

3t_

- T 2 2 . O 7

? q ?  o R

? ? o  n 6

? 1 ?  1 ?

3 8 . 3 0
3 9 . 4 7

- 2 1 1 . 0 0
3 1 4 . 8 7

- f , u .  L 4
- 4 3 . 9 9

- 3 5 . 2 4
- 3 5 . 2 4

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

- q 6  a ?

- q a  t q

- o / - 6 J

- 6 8 . 4 9
- 5 6 . 0 9

- 4 6 . 5 8
- 4 6 . ' t O

- 5 5 . 0 0

- ) 5  .  / e r

1 , .92

o . 2 L

- 0 . 0 9
0 . 0 9

- J . J 6

5 . 3 8

- 3 . 9 2
3 . 9 2

- 5 . 2 8
q  , R

0 . 0 2
- 0 . 0 2

- 0 . 0 1
0 . 0 1

0 . 0 3
- 0 . 0 3

0 . 1 1
- 0 . 1 1

0 . 1 0
- 0 . 1 0

0 . 0 7
- 0  . 0 7

0 , 1 3
- 0 . 1 3

0 . 1 7
- 0 . 1 ?

0  - t 2
- 0 . r 2

0 . 1 1
- 0 . 1 1

3 1
4 0

4 0
2 5

J

'1,)

4 1

4 1

4

42
2 3

3 4



HAM PORTABIE CIEANROOM

MEMBER END FORCES ' STRUCTURE TYPE = SPACE

AII UNITS ARE -- POUN INCII

MEMBER 1OAD JT AXIAI,

1 . 2 ' t

- 5 . 0 4
5 . 0 4

- 5 . 0 2
5  . 0 2

L . r 7

J . U O

- 3 . 0 5

- 2 . 7  4
2 . 7 4

2 -55

9  . 6 7
-9 - 6'1

1 0 , 3 8
- I U .  J d

L 2  . 5 2
- L 2  - 5 2

L . 7  4

q  q q

- 9 . 9 9

- 9 - 8 5

1 0 4 2 . 6 3
- l - 0 6 6 . 9 8

1 0 1 1 . 0 6
-  1 0 1 9  ,  1 8

- 3 7 . 8 1
- 3 7 . 9 0

-  4 5  . 2 9
- 5 5 . 8 2

- 5 5  . 7 5
- 4 5  . 3 5

- 3 7 . 8 3
- 3 7 . 8 8

- 4 5 . 3 1

-  6 8  . 4 7
- 5 6 . 1 1

-46 .61,
- 4 6  . 6 8

- 5 6 . 0 4
- 6 8 . 5 4

- 6 7  . 1 4
- 5 6 . 8 4

- 4 6  . 6 t
- 4 6  , 6 7

- 5 6 . 7 7
- 6 7 . 8 1

- 5 0 . 2 0

- J f , .  Z d

-43.9 '7
* f , u . . i -  /

- 6 0 . J U

8 6 . 3 0

0 . 0 5

- 0 . 1 6

o . t 2
- o  . l z

o - L 2
- 0 . L 2

0 . 1 . 6
- 0 . 1 6

0 . 1 1
- 0 . 1 1

o . 1 , 2
-o.1,2

0 . 1 7
- 0 . 1 7

0 . 1 3
- 0 . 1 3

0 . 0 7
- 0 . 0 7

0 . 1 0
- 0 . 1 0

0 . 1 1
- 0 . 1 1

0 . 0 3
- 0 . 0 3

- 0 . 0 1
0 . 0 1

- 0 . 0 2

- 3 9 . 2 3

- 1 1  .  5 5
r . i - . J f

TORSION

0 . 0 0
0 . 0 0

- 0 . 0 4
0 . 0 4

- 0 . 0 3
0 . 0 3

0 . 0 0
0 . 0 0

0 . 0 4
- 0 . 0 4

Q . 2 6

0 . 0 0
0 . 0 0

0 . 2 7

- 0 . 4 9
0 . 4 9

0 . 0 0
0 . 0 0

n  q 1

- 0 . 5 1

- u .  f , b

0 . 5 6

0 . 0 0
0 . 0 0

0  . 5 8
- 0 . 5 8

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

5 6 8 . 8 9

MOM_Y

- J - U t

- 5 . U 3

-2 -96

- 3 . 0 0

- 3 . 0 5
_ J . U J

- 3 . 1 1
- J .  J - J

- 5 . 2 t

- 5 . L L

- 1 . 8 8

- ) . . 2 2

-.) c\'l

0  . 0 8
0 . 1 1

- o  . 4 7
- 0 . 3 2

- 5 7 6 . 8 1

I T U J .  O 9
- 9 5 7 . 0 9

MOM- Z

- a t  .  J . 4

r . 0 0 . 9 4

4 8 5 . 0 5

- . 4 6 2 . J 6

2 L 9 . O 0

1 0 0 . 5 6

- ? 1 8 . 5 2
4 8 4 . 7 5

- 6 0 8 , 3 9
294 .8'7

7 7  6  " 7 7

- ? 9 4 , 3 0
6r ! .52

- 5 9 7 . 3 9
320 .94

- 1 8 9 . 9 1
1 9 1  .  1 3

- 3 2 0  . 7 5
6 0 0 .  9 8

- 4 t L v . 3 d

- 1 2 5 . 3 6
t 2 6 . 8 2

- z 0 z . 6 u

420 .07

-2552.5?
- 5 5 4 . 2 4

-at <a
- 0  . 5 ?

SHEAR-Y SHEAR-Z

64

65

6 6

b d

69

7 0

'7L

72

73

l 3

7 6

77

7 8

,]

3 4

4 5

2 2

7

3 6

2 0

8
J I

3 ?

1 9

47

4'1

1 0

4 8

4 8
L 7

1
4 9

4 9
5 0
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HAM PORTABI,E C1EANROOM

MEMBER END FORCES

-- PAGE NO.

AI,I. UNITS ARE --

MEMBER I,OAD JT

- STRUCTURE TYPE =

POUN ]NCH

AXIAT SHEAR-Y MOM- Z

2 4 7 7 . 9 0
3 9 7 . 8 5

- 0 . 1 0
- 0 .  0 1

2559 .78
5 5 2  . 0 4

- 0 . 3 0
- 0 . 3 6

- 2 t 8 8  . 6 8
3 7  Z  . 4 6

- 9 0 4 . 3 8
9 0 4 . 9 4

- 8 9 4 . 8 1
- 5 9 6 . 3 6

- 9 0 6 , 3 6
- 6 L 6 . 2 6

- 8 4 9 . 9 5
- 5 7  L  , t 9

- 8 9 1 . . 3 ?
- 7 0 0 . 0 0

- 8 9 4 . 1 1
- 3 v b .  b J

- 9 3 3 . 0 1
- 7 A 5  . 5 4

- 8  6 2 . 6 8
-  614 .4 ' l

- 8 8  6 .  9 8
-691 .04

0  . 4 3
0 . 4 5

Revisic,n No- 0
Doc. No. V049-l-113
Page?7 of72

SPACE

8 0

8 1

8 3

8 4

8 5

8 6

6 l

8 8

8 9

9 0

9 4

1 ,

11 t0 '7 '7  .46
51 -  1 . l -01 .8 l -

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

1 6  1 0 4 2 . 0 9
53 -1066.44

f J  I U U Y .  O J

54 - r0L7. '74

2 6  1 0 3 5 . 8 5
5 5  - r . 0 6 0 . 2 0

5 5  1 0 0 0 . 1 9
5 6  - 1 0 0 8 . 3 0

4 9  r 1 3  . 9 7

I  - L 2 9 . 0 8
5 1  1 - 1 6 . 1 4

L Z  - L 2 2 . ? 0
5 1  r O 9 . ? 6

. l - 3  - 3 r .  v u
5 3  3 9 . 0 4

t u  - ! z r .  t J
5 3  1 1 4 . 8 1 -

? 4  - 8 4 . 1 8
5 5  7 t . 2 4

2 7  - 1 0 0 . 6 8
J )  V  t .  t q

3 0  - 5 1 . 4 8
4 9  3 8  . 5 5

r  L 2 . L 9
5 ' t  - 0 .01

1 1  L 2 . r 7
5 8  0 . 0 0

7 9 . 8 8
- 7 9 , 8 8

- 0 . 0 1
0 . 0 1

8 6 . 4 4
- 8 5 - 4 4

- 0 . 0 5
0 , 0 5

- 5 0 . 4 5
5 0 . 4 5

0 . 0 3
- 0 . 0 3

- z z . d z

3 5 . 7 6

- 2 3  . 4 4

- 2 L  . 4 4
1 A  1 0

- 2 4 . 7 9
37 . '7 3

3 5 . ? 5

- z )  .  I  r
3 8 . 5 5

- 2 2  - 5 4
3 5 . 4 8

- 2 4  .  6 4
3 7 . 5 8

0 . 0 4
- 0 . 0 4

- 0  . 0 2
0  . o ?

SHEAR-Z

- 8 2 . 5 0
8 2  . 5 0

0 . 0 0
0 . 0 0

- 3 9  . 5 0

1 r . f , f ,
- 1 1 . 5 5

6 8  . 4 4
- 6 8 . 4 4

-0 .  01-
0 . 0 r .

- 1 9 . 0 7
t9.0'7

2 7 . 9 9
- 2 1  . 9 9

- t 9 . 9 9
! 9 . 9 9

Z b . J J

- 2 6 . 3 3

1 8  . 6 9

2 ' 7 . 2 8
- 2 7 . 2 8

- - t v .  ) J

1 9 . 5 5

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

TORSlON

- 5 7 Z . 5 0
5 7  2 . 5 0

- 3 3 8 . 4 8
3 3 8 . 4 8

- f , b 6 .  b J

568 ,  63

- 3 0 3 . 8 5
3 0 3 . 8 5

-5 '1t  .42
5 1 L  . 4 2

2L7 .56

1 3 0 . 2 7

- 2 9 0 . 5 L
2 0 0 . 5 1

1 4 4 . 7 5
- r 4 4  . 7  5

2 L 9 . O 2

. L J Y . J U
- 1 3 9 . 3 8

- 2 r 9  . 4 9
2 ! 9  . 4 9

L 4 ! . 8 2
- L 4 ! . 6 1

0 . 0 1
- 0 . 0 1

- 0 . 0 1
0 . 0 1

2 4 4 r . 7 0
5 2 8 . 3 4

- 0 . 0 1
- 0 . 0 2

- 2 0 0 0 . 5 6
5 7 8  . 4 0

- 1 1 0 8 . 7 1
9 7 0 . O 7

- 2 3 0 7 . 2 6
-L55 . '14

- 4 3 I  . 8 0
z t 5 6 . v !

- 8 7  5  . t 4
-455.52

7 8 0 . 0 3
1 - 9 0 . 8 8

- 9 1 5 . 5 4
- 5 0 9 . 3 8

8 1 0 . 0 4
2 0 7 . 8 0

- 8 8 1 . 4 5
- 4 5 9 . 0 0

7 8 5  . 6 3

- 9 Z 9 .  t a

7 9 3 . 8 3
2 0 1 . 5 0

- 0 . 0 2
0 . 0 1

0 . 0 2
0 . 0 3

9 5



HAM PORTABIE CIEANROOM - -  PAGE NO. 2 t

MEMBER END FORCES q ' IP IT 'TNPE ?VDF =

POUN INCH

AXIAI SHEAR-Y

SPACE

AII T'NTTS ARE --

MEMBER IOAD JT SHEAR-Z

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

- 1 1 . 5 5
1 1  . 5 5

0 . 0 0
0 . 0 0

1 r . f f
- 1 1  .  5 5

0 . 0 0
0 . 0 0

TORSTON

0 , 0 0
0 . 0 0

- 0 . 0 1
0 . 0 1

- 5 6 8  . 8 9
f , b E  .  a t v

- ) I Z - J V

5 7 2  . 5 0

- 5 b 6 .  O J

f , b u .  o J

- l I J - - q z

5 7  r . 4 2

MOM-Y

- 0  . 0 2
- 0 . 0 1

0 . 0 0
0 . 0 0

v b / . u 3
14L.92

0 . 0 0
0 . 0 0

- 9 7 0 . 0 9
- 1 3 I  . 8 8

- 4 3 8 . 8 7
4 3 8 . 8 ?

MOM-Z

0 . 0 9
0 . 1 0

0 . 1 3
0 . 1 4

0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0

0 . 0 3
0  . 0 0

- 9 0 4 . 8 5
904 .84

> b _ L O  r Z .  1 6

5 9  0 . 0 0

?5 L2.1,8
6 0  - 0 . 0 1

5 0  1 0 1 9 . 1 ?
6 , 1  - 1 n 1 1  C ' � t

5 2  1 0 0 0  . 5 5
6 2  - 1 0 1 3 . 2 1

5 4  1 0 1 7 . ? 5
63 -1030 .42

5 6  1 0 0 8 . 3 0
6 4  - 1 0 2 0 . 9 6

0 . 0 1
- 0 . 0 1

0 . 0 0
0 . 0 0

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 0 0

10l-

t02

1 0 3

* * * * * * * *+**+**  END OF LATEST ANAIYSIS RESI ITT * * * * * * * * * * * * * *

59. PRIMT MEMBER STRESSES AI],
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HAM PORTABTE CIEANROOM

ME}4BER STRESSES

Arr uNr?s ARE POUN/SQ rNCH

MEMB I,D SECT AXIAI

- -  PAGE NO. 22

SHEAR-Y SHSAR-Z

1 0

1 1

L2

t -5

! 4

l . J

1  . 0
1 . 0 0

1  . 0
1 . 0 0

1  . 0
1 . 0 0

1  . 0
1  . 0 0

1  . 0
1 , 0 0

1 -  . 0
1 . 0 0

1 . 0 0

1  . 0
1 . 0 0

1  . 0
1 . 0 0

1  . 0
1 . 0 0

1 n

t - . 0 0

1 . 0 0

i .  . 0
1 . 0 0

1  . 0
1 . 0 0

1  . 0
1 . 0 0

L  . 0
1 . 0 0

L  . 0
1 . 0 0

1 )  A a

3 2 . 6  C
3 2 . 6  C

1 . 1  T
1 . 1  ?

l - . 0  T
1 . 0  T

1 . 0  T
1 . 0  T

2 . 9  r
2 . 9  T

2  - 9  T
2 - 9  t

2 - 8  I
2 . 8  T

? l  1  l ^

3 1 . 1  C

3 2 - 6  C

0 . 2  c
i 2 (

3 . 4  T

3 . 5  T
J . f  I

1 3 . 8  C
1 3 . 8  C

3 2 . 8  C

BEND-Y

2 4 . 8
? e  o

? a  o

t { r  .6

2 1

2 . ' l

L . " l
? n  o

_ L / . d

, ?  q

2 4 . 9

6 5 . f ,

o u . b

l - 4 8 . 9

l _ J / . J

4 2  . 5

1 1 . 6
e o  ' l

1 n q  ?

4 , J . 4

3 8  . 6
1 4 2 . 3

BEND-Z

5 7 . 2
1 3 3 9 . 8

1 3 4 0 . 0
3 8 0 1 . 2

? q c q  1

5 6 3 1 . 3

5 6 3 1 . 3
6821, .4

t J z b . t

' t 3 2 7 . 9

6824 . L

6824.0
5 6 3 6 . 5

399'�7 -0

J b u o .  /

L 3 4 2 . 5

5 6  , 4

? q

3 6 1 4 . 5

4 9 3 3 . 1

4935.2
4854.7

4 8 4 9 . 5

3 4 6 0 . 5
9 6 . 5

4'7 .0
1 3 4 3 . 5

3 7 9 1 . 6

COMBINED

tL4 .7
1411  .  3

r4r1- . 4
3975 .4

? o q ,  q

s 6 3 5 . 1

s 5 3 4 . 0
b u q 5 .  J

6842 .4
? 3 4 5 . 6

7 3 5 8  . 8
6 8 5 0 . 9

b u ) - 1 .  /

5 6 5 8 , 9

5 b 5  / . v

4 0 8 3 . 3

3 8 9 8 . 8
1 4 4 8 . 9

1 4 4 8 . 1
2 3 6  . 4

9 6 - 4
3 8 0 4 . 3

497 5 .8

4 9 5 0  - 2
4897 .4

4 9 0 3 . 8
J b b d . J

3 5 8 4 . 1

1 0 3 . 4
L4t4.9

1 4 1 5  .  0

2 4 9 . 0
2 4 4 . 3

2 2 2 . 0
2 r 2 . 5

L49 .1
L40 .2

1 0 9 . 8
l -0 0 .3

7 5 . 5

6 9 . 5

l - 0 0 . 1
t - 0 9 . 6

1 4 0 . 0
1 4 9 . 5

2 L 2 . 8
2 2 2  . 3

2 4 4  . 6
249 .3

2 2 4 . 7
2 0 0 . 3

t 6 8 . 7
1 5 8 . 9

d . L

! 7  . L

1 6 7 . I

1 8 6 . 1
2 0 9 . 9

2 4 7 . 9
2 4 3 . L

2 2 0  . 8
? L I  , 3

L 5 .  J

. , 4

1 a

" 7  - 9

1 1 . 6

a ,  1

4 , ) . 5

1 t  1

1 "  1

? 1

? 1

? q

) . J

1 0  ,

1 8 . 4
Rwision No. 0
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HAM POR?ABiE CIEANROOM

MEMBER STRESSES

Af,I. UNITS ARE POUN/SQ INCH

MEMB ID SECT AXIAI,

-- PAGE NO. 23

COMBINED SHEAR-Y SHEAR-Z

2 0

? r

2 ?

2 5

z o

27

2 9

3 0

31"

3 4

].

1 . 0 0

1 . 0 0

. 0
1 . 0 0

. U
1 . 0 0

. 0
1 . 0 0

n

1 . . 0 0

. 0
r . . 0 0

. 0
1 . 0 0

n
1 . 0 0

1 . 0 0

. 0
1 . 0 0

. 0
1 , 0 0

n
1 . 0 0

- 0
1 . 0 0

1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

0 , 9  T
0 . 9  T

0 . 9  T
0 . 9  T

1 . 3  ?
1 . 3  T

2 . 6  T

2 . 8  T
2 . 8  I

2 . 8  I
t  a r n

22.0  c
2 2 . O  C

) l  q  a

) 1  Q  a

2 8 . 1  C
2 8 . 1  C

0 . 4  c
0 . 4  c

3 . 4  T
3 . 4  T

3 . 4  T

' t ?  7  a

1 3  . 7  c

2 . 9  C

2 . 7  c
2 . 7  c

2 . 4  c
2 . 8  c

2 . 6  C

BEND-Y

J .  t

2 . L
2'J.  .0

2 Q . L
L'? .7

2 7 . 4

2 4  . 4
1 9 . 7

l - 8 . ?
8 3 . 6

5 9 . 5
7 3 . 7

7 3 . 4
7 4 7  . 5

q ) a

I . 7
4 2 . 8

1 1 .  L
4 0 . 1

1 0 6 . 7
8 0 . 1

2 ' t . o
2 9 . O

t o  t

3 ? . 0
1 . 6

6 . 7
I 7  - 7

BEND-Z

3 9 7 9 . 3
5 6 0 5 . 0

5 6 0 5 . 0
6 7 7 8 , 4

6 7 7 8 . 3
' 7 2 7 3 . 5

' 7 2 7  4 . 5
6 7  5 4  , 8

6 ? 5 4 .  I
5 5 4 r . 2

554r .2
3 8 7 5 . 0

3 6 7 9 . 1
1 3 5 5 . 8

1 3 5 5 . 6
2 7  . 3

4 9 . 5
3 5 5 3 . 1

3 7 3 4 . 1
4 8 8 1 . 8

4 8 8 9 . 7
4 8 2 7 . 5

4 8 2 6  . 4
J O J V . I

3 4 4 4 . 0

1 5 5 0 . ?

a L 1 . 6

J:) f , I  .  U

3 5 5 2 . 5
5146.2

J. i -4 l  b .  u

5 3 0 7  . 7

3 9 8 3 . 5
s 6 0 9 . 0

5608 .  r .
6 8 0 0 , 3

6 7  9 9  . 8
7 2 9 2  . 5

7 3 4 4  . 6

6 7  8 2  . 1 ,
5 5 6 3 . 7

q q 6 ?  e

J v b r . 4

1 4 5 0 . 9
1 9 6  . 7

r30,2
3 t 5 t . q

3'736.?
4 9 2 5 . 0

4 9 0 4 . 2
4 8 7 1 . 0

4 8 8 0 . 8
3 6 ? 0 . 9

3564 .  4
1 8 9 . 3

1 5 8 0 . 5
5 4 9 . 8

5 4 9 . 6
3 5 8 9 . 0

3592 . 4
5 1 5 0 . ?

5 1 5 5 . 3
5 3 ? 6 . 8

L48 .2
1 3 8 . 8

1-0 8 .3
9 8 . 8

7 4 . 0

7 L . 7

11r.  .  9

1 n a  ' >

I f I . U

2 0 0 . 3
2 0 9 . 8

2 3 2  . r

? L 8 . !
1 9 4 . 3

l b : t .  /

1 6 0 . 0

9 . 1

r.6? .  0
! 7 6 . 7

1 e (  1

209  .0

2 2 6  . 4
2 2 7 . 8

769 .0
1 6 q  a

9 0 . 9
8 1 . ?

1 3 . 3
4 . 2

0 . 0

3 . 4

o . 7
o . ' 7

1 . 1
1 . 1

7 . 8

l r . f ,

. ta 1

2 3  . 7

, , 1  1

2 5  . 3

2 4 . 5

T I .  '
1 1  0

J . J

5 . Y

a a  1

0 . 4

J , d

3 . 8

2 . 6
Revision No. 0
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HAM PORTABIE CIEANROOM

MEMBER STRESSES

AI,I I'NITS ARE POUN/SQ INCH

MEMB ID SECT AXIAI

-- PAGE NO. 24

J J

3 7

3 8

? q

4 0

4 t

4 4

A ' 7

4 8

4 9

) U

1 ,

- 0
1 . 0 0

. 0
1 . 0 0

1 . 0 0

. 0
1 . 0 0

1 . 0 0

1 . 0 0

1 . 0 0

1 . 0 0

. 0
1 . 0 0

1 - . 0 0

L , 0 0

. 0
1 . 0 0

. 0
1 .  0 0

- 0
1  . 0 0

n
1 . 0 0

, 0
t - . 0 0

1 . 0 0

2 . 5  c
2 . 5  C

3 . 3  c
3 . 3  c

3 . 3  C

3 . 3  c
3 . 3  c

J . b  L

? I a

3 . 1  C

3 . 3  C
3 . 3  c

3 . 1  c
? 1 a

?  ? a

? 1 a

3 . 1  c

2 - 5  C
2 . 5  C

2 . 6  c

2 - 7  C
? . ' 1  C

2 - ' 7  C
2 . 7  c

) Q a

2 . 8  C

0 . 7  T
0 . ?  T

BEND-Y

r 2 . 5' t 6 . 0

7 8 . 3
1 4 . 0

1 4 . 9

1 0 . 0
? 8  . 2

3 0 . 4

2 9  - 8

7 8 . 0
2 9 . 8

3 0  . 3
2 5  . 6

2 8  . 4
t 0  . 2

L f . l

1 e  q

1 3 . 9
7 7  . 3

1 2  . 8

L 7 . 3

t . 4
3 5 . 8

2 9  . 0
2 8 . 2

1 1 2 . 8
q ?  1

BEND-Z

5 3 0 7 . 2
4693.2

4 6 9 0 . 8
5 3 0 6 . 3

5 3 0 6 . 3
5t47 .7

5147 .8
3 5 5 6 . 1

J l f , b . J

5 2 2  . 4

5 2 2  . 7

l J b l . b

5 0 6 . 0

5 0 5 . 8
J f  J Y .  E

3 5 3 9 . 5
J.LJ .L .  b

f L J l .  b

5 2 9 0 . 9

5 2 9 0 , 8
4 6 7 5 . 8

4 6 7 8 . 5
5297 .0

5 2 9 7  . I
f , . L Z I J .  J

5 1 4 3  .  4
3 5 5 6 . 6

3 5 5 6 . 8
t z d . u

5 2 8 . 3
1 5 3 7 . 1

1 0 8 7 . 1
5 7 1 0 . 8

COMB]NED

2 J Z 1 . Z

4'7'17 .7

5323  .8

) . 7 t 6 . 5

5 1 5 5  .  9

5 1 6 1  .  0
3 5 8 7 . 7

3 5 8 5 . 0
5 5 6 . 1

L542 .6
5 3 8  . 9

3568 .7

3 5 7 L  - t
5 1 4 5 . 1

5 1 5 0 . 0
R ? I  ?  Q

5 3 0 ? . 9
4 7  5 6  - 3

4 7 5 6 - 4
53L2 -2

5152.3

5 1 4 ? . 5

3592 -8
5 6 0 . 0

5 6 0 . 1
1 5 5 8 . 2

t200 .6
5 8 0 8 . 6

SHEAR-Y SHEAR-Z

J . L . J  L L . I

R 4  q  1 1  a

5 ? . 0  1 1 . 3
5 t . 4  1 1 . 3

4 . 0  3 . 6
) . 5 .  Z  5 .  O

8 1 . 6  2 - 0
9 0 . 8  2 . 0

1 E q  a  n  (

1 6 8 . 9  0 . 5

2 2 I . ' 7  2 2  - 9
2 2 6 . 2  2 2 . 9

2 2 6 . 3  2 3 . 4
2 2 r . 7  2 3 . 4

1 6 8 . 9  0 . 5

9 0 . 8  2 - 0
8 1 . 7  2 - 0

L 5 . Z  J . O

4 . L  3 . 6

5 1 . 4  u . 2
5 7 . 0  1 7 . 2

5 ! . 7  1 L . 0

? a ) a

1 2 . 9  2 . 6

8 1 . 4  3 . 8
9 0 . 5  3 . 8

1 5 9 . 5  0 . 4
r t ) 6 . o  u . ! l

z z L - J  v . z
2 2 6 . 0  0 . 2

2 0 8 . 8  1 0 . 8
1 3 9 . 5  1 0 . 8

Rwision No. 0
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HAM PORTABIE C].EANROOM

MEMBER STRESSES'

ATI, UNITS ARE POUN,iSQ ]NCH

MEMB I,D SECT AXIAI

-- PAGE NO. 25

COMBINED SHEAR-Y SHEAR-Z

53

5 4

5 5

a l

f ,d

b J

6 4

55

1  . 0
1 . 0 0

1  . 0
1 . 0 0

1  . 0
1 . 0 0

1  . 0
r - . 0 0

1  . 0
1 . . 0 0

1  . 0
1 . 0 0

1 ,  . 0
: . . 0 0

1  . 0
1 . 0 0

L  . 0
1 . 0 0

1  . 0
1 . 0 0

1 -  .0
L . 0 0

1  . 0
1 . 0 0

1 . 0 0

1  . 0
1 . 0 0

l -  . 0
1 . 0 0

1  . 0
1 . 0 0

1  . 0
1 , 0 0

0 . 7  T
0 . ?  T

0 . 7  t
0 . ?  T

t 7  . 4  c

r 7  . 4  C

21, .7 C
2 L . ' t  C

! ' 7  . 9  C
' 1 1  Q  a

1 6 . 7  C
! 6 . 7  C

3 . 4  T

4 . 8  T
4 . 8  T

3 . J  L

5 . 3  c

2 - 2  |
2 . 2  T

8 . 8  T

8 . 7  T
8 . 7  T

2 . 0  T
2 . 4  t

BEND-Y

5'1 .2

9 5 . 3
1 1 1 . 0

4 . 8
6 . 8

? . 0
\ . 7

1 0 . 3
L 2 . 1

4 r  . 4

I  I  . 3

t l  R

4 5  . 4

4 6 . 3

4 3 . 0
4 2  . 7

4 0 . 3
4 1 . 0

4 2  . 4
4 2 . ' 7

4 2 , L
4 2  . 4

4 2  - 8
4 2  . 5

4 0 . 5
3 9 . 8

BEND-Z

J I d J . J

5 l - 7 1 . 9

5 7 1 4  . 7
' l  1 t e  q

2 9 7  4 . 5
1 8 5 8 . 1

8 9 8 . 3
8 9 8 . 1

L O J Z .  Z

425r .4
2287.r

I34 ' t  . 4
1 3 5 9 , 5

q z J o ,  I

4323 .6
2093 .4

7 2 4 2  . 0
r t a 6  . 5

20'1 4 .6
4 3 3 8 . 4

5 4 t J . . t

. 1 f , f , J .  J

7 0 4 . 2
/ _ t 5 . b

1 5  4 3  . 9
3 4 3 8  . 7

3 4 2 L . ?
t552 .6

7 0 5 . 9
' 7  7 2  . 9

t 5 4 9 . 2

524' l -  .3
5 2 3 0 . 1

5 8 L 0 . 1
L 2 4 0 . 5

1892.2

o 1 1  1

1 8  6 6 .  0

4314 .4
? ? a q  n

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

? 3 0 4 . 9
4 ? 9 4 . 8

4 J t 5 . J

2 t 4 3 . 2

t 2 9 L  - 7
1 3 0 7 . 2

2 L 2 2 . 5
4 3 8 5 . 9

3471, -1,
1 5 9 9 . 8

7 4 8 . 8
7 6 0 . 6

! 5 9 4  . 4
3 4 8 8 . 9

3 4 7 2 . 7
1 6 0 3  .  I

7 5 0 . 8
7 5 ' r . 4

. L f , Y f , . I

3 4 8 1 . 8

2 5 . 5  7 . 8
, a  a  ?  e

7 4 0 . 7  1 0 .  6
2 0 9 . 9  1 0 . 5

1 5 2 . 4  0 . 1
r - 3 3 . 7  0 . 1

1 0 7 . 1 -  0 . 0
1 . 0 7 . 1  0 . 0

1 3 3 . 6  0  . 1
! 5 2 . 6  0 . 1

2 0 6 . 0  0 . 4
L 1 ? , ' t  0 . 4

L 4 t . 6  0 . 4
1 4 1 . 9  0 . 4

1 1 1  q  d  ' '

2 0 6 . 2  0 . 2

2 0 8 . 2  0 . 5
1 7 0 . 5  0 . 5

- t q r . o  u . o

1 4 2 . 0  0 . 6

t 7 0 - 2  0 . 4
? 0 8 . 5  0 . 4

l - 6 9 . 5  0 . 4
1 . 3 7 . 9  0 . 4

L L 4 . 9  0 . 6
1 1 4  t  d  C

r 3 7 . ' t  0 . 4
! 6 9 . 7  0 . 4

1 6 9 . 5  0 . 4
1 3 7 . 9  0 . 4

r l f , .  u  u  .  o
- L r f , . . L  u .  b

r 3 7  . 7  0 . 4
1 6 9 . 6  0 . 4
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HAM PORTABIE C],EANROOM

MEMBER STRSSSES

AI.I UNITS ARE POUN/SQ INCH

MEMB ID SECT

- -  PAGE NO.  ?6

COMBINED SHEAR-Y SHEAR-Z

6 9

7 0

7 t

7 5

7 6

7 1

7 8

7 9

8 0

8 1

8 2

e ?

8 4

1 ,

. 0
1 . 0 0

. 0
1 . 0 0

, 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

n
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 - . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

AXIAI

4 , 8  T
4 . 8  T

3 . 3  T
J . J  I

4 . 4  t

I O .  O  L

1 6 . 8  C

1 8 . 1  C
1 8 . 1  C

2 t . 8  C
2 l - . 8  C

r 7  - 4  C

L 7  . 2  C
L 7  . 2  C

436.2 C
4 4 6 . 4  C

423.0 c
4 2 5 . 4  C

4 5 0  . 8  C
4 6 1 . 0  c

415.2 C
4 1 8 . 5  C

4 3 5 . 0  C

4 2 2 . 5  c
4 2 5 . 8  C

4 1 8 . 5  C
4 2 t . 9  C

BEND-Y

4 3 . 9

4 5 . 8
4 6  . 6

4 5 .  0
4 4 . 9

2 2 . 4
2 6 . 3

) '1  1

2 8  . 0

J O . L

1 2 , 8
t r .2

r . 2

o u v .  b
234 .7

4 5 0 . 0
J Y J . O

? 1 R  n

0 . 0
0 . 0

8 7 4 . 2
2 3 5  . 4

3 9 4 . 8

9 3 9 . 0
6 3 . 8

1 7 8 . 6
1 7 8 . 6

BEND- Z

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

1 2 4 4 , 2
L Z 2 5 .  t

2 0 8 6 . 4
q J J f , .  J

4235.2
2 2 1 5  . 3

1 3 5 5 . 0

2 2 7 4 . O
4 2 6 0 . 6

29' �14.6
1 8 4 8 . 1

8 8 8 . 7

r d b J . _ t

2 9 7 8  . 0

r - 0 3 8 . 8
2 2 5  . 6

0 . 2
0 . 2

1 0 0 8  . 4
1 6 1 . 9

0 . 0
0 . 0

1 0 4 1 . 8
2 2 4 . 7

0 . 1
0 . 1

8 9 0 . 7
1 5 1 .  b

3 6 8 . 1
3 6 8 . 3

{ J b - t .  f ,

2139 . t

1 3 0 3 . 1

2 1 3 5 . 9
4 l J U q .  O

4 2 7  4  . 4
2318 .4

1 3 9 1 . 6
1 4 0 1 . 1

2 5 5 ! . t

4323 .6

2990 ,5
1 8  6 2  . 3

9 0 ?  . 3
9 1 8  . 0

1 8 8 6 . 8
2999.8

2 2 8 4 . 6
9 0 6 . 7

8 7 3 . 3

2 4 5 3 . 0

4 I I J . J

4 1 8 . 6

2 2 9 2 . 0

8 7 3 . 8
8 2 0 . 8

z z 0 J .  t

6 5 9 . 0

9 6 5 . 1
9 6 8 . 8

2 0 8 . 1
1 7 0 . 6

1 4 1 . 9

1 7 0 . 3
2 0 8 . 3

z v )  - a

14!  .7
t 4 t  - 9

r 7 ? . 6

l - J J .  f ,

1 0 7 . 0
I07 .2

1 ? 1  4

1 5 2 . 5

o f , .  b

0 . 0
0 . 0

6 0  - 9

0 , 0
0 . 0

6 q  q

0 . 0
0 . 0

3 8 . 4

0 . 0
0 . 0

0 . 4
0 . 4

0 . 6
0 . 6

0 . 5

0 . 2
0 . 2

0 . 4
0 . 4

0 . 4
0 . 4

0 , 1
0 . 1

0 . 0
0 . 0

0 . 1
n l

8 . 8
8 . 8

0 . 0
0 . 0

3 0 . 1
? n  1

d . u
8 . 8

5 2 . L
5 2 . 1

0 . 0
0 . 0
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HAM PORTABIE CTEANROOM -- PAGE NO. 27

SHEAR-Y SHEAR-Z

MEMBER STRESSES

AII UNITS ARE POI]N/SQ INCH

MEMB ],D SECT AX]AT

8 6

8 7

8 8

8 9

9 0

Y I

94

1 ,

. 0
1 . 0 0

o
1 . 0 0

. 0
l - . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

. 0
1 . 0 0

1 . 0 0

. U

1 . 0 0

. 0
1 . 0 0

1 . 0 0

1 . 0 0

. 0
1 . 0 0

. U
1 . 0 0

1 . 0 0

L . 0 0

9 9 . 9  T
8 9 , 7  T

7 4 L . 6  T
9 1 . 5  T

9 6 . 2  T
8 6 . 0  T

4 0 . 9  T
3 0  . 7  T

1 0 0 . 6  T
9 0 . 4  T

6 6 . 3  T
5 6 . 1  T

7 9 . 3  T
6 9 . 1  T

4 0  . 5  T
3 0 . 4  T

0 . 0  c

5 . 1  C
0 . 0  c

5 . 1  C
0 . 0  c

? ? ?  q  a

/ a l b . b  u

' 1 2 4  - 0  C
7 3 3 , 2  C

' 7 3 6 . 4  C
7 4 5 . 6  C

' 1 2 9  . 6  C
/ J d .  d  u

BEND-Y

1 2 5 4 . 2
5 5 0 .  ?

LtL4 - 3
2 1 ? . 7

1 3 0 7 . 9
7  2 7  . ' 7

It5'7 .2
? 9 6 . 9

t z z J .  z
6 5 5 . 7

r r 2 2 , 3
2 3 ' 1  - 2

1 3 2 1 . 1
6 6 3  . 4

1 L 3 4 . 0
? 8 7 , 9

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

r77.2

0 . 0
0 . 0

'7 60 -3
l - 0 8 . 8

J 4 5 . >

BEND-Z

7 2 7 I  . 3
8 5 1 . 9

! 2 9 4  . 8
8 8 0 . 4

L 2 t 4 . 2
8 1 6 . 0

7 2 7  3  . 4
1 0 0 0 . 0

L 2 ' 1 7 . 3
852.3

1  ' � 1 ? ,  o

1 0 0 7 . 9

1 2 3 2  .  4
8 7 ' 7 . 8

1 r  a 1  1

9 9 5 . 8

A J

0 , 2

0 . 1
0 . 1

0 . 0
0 . 0

0 . 1
0 . 1

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

7 0 9 .  L
7 0 9 . 1

COMBINED

L 3 J  Z  . . t

2 5 L 0 . 8
! 2 4 4 . 5

2 6 L 8 . 3
L r z t .  I

2 4 7 r . 5

2 6 3 7  . L
1 5 9 8 . 4

2 5 2 L . 5
1 3 0 1 . 2

2 6 3 2  . 7
1 4 1 n  ?

1 3 1 4  .  0

< ?

0 . 2

5 - 2
0 . 1 -

0 . 0

0 . 1

1 4 9 5  . 3
A E ?  F

7 2 4 . Q
7 3 3 . 2

L496.7
8 5 4  . 4

778? .'1
1 7 q  t  Q

3 0 . 4

3 1 . 3
4 8 . 5

? 8  . 6
4 s . 8

3 0 . 4
4 1  . 7

3 4 . 3
f , - L .  f

30.  r .

3 2 . 9

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

3 4 . 8
3 4 . e

2 5  . 4

J t . 5

2 6 . 7

3 5 . 1
J t r . I .

2 4 . 9
2 4 . 9

J b . {

2 6 . L

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

8 . 4
8 . 4

0 . 0
0 . 0

8 . 4
8 . 4

0 . 0
0 . 0

9 7

1 0  0

1 0 1

1 n ?

1 0 3
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HAM PORTABIE CIEANROOM

***** * * * * * - * * * *  END OF IATEST ANAIYSIS RESUIT

?0. PARAMETER
?1.  CODE AISC
72.  FYID 42000.  MEMB 1 To 53  78  tO 9 ' �7
73.  FYID 2!999,994 MEMB 54 rO 77 100 TO 103
74.  ! |MIN 0.188 Atr ,
7 5 .  D F F  O . 0 6 3  A I I
76.  rY 1"97.5 MEMB 1 TO 10 16 TO 25
77.  LZ L97 -5 MEMB 1 TO 10 16 TO 25
?8.  r ,Y l -39.5 MEMB 11 TO 15 26 TO 30 51 TO 53
79-  LZ 139-5 MEMB 11 TO 15 26 TO 30 51 TO 53
80. uMr, 96. MEMB 100 TO 103
81.  KY 1.  MEMB 1.00 TO 1-03
8?.  KZ r .  MEMB 100 TO 1_03
83.  CB 1.  AJ,r ,
84.  MAIN O,  AI ] ,
85.  TBACK 1,  A!r .
86.  RATIO 1.  At t
87.  WEID 1.  AI , t
88.  IOAD I IST ALL
8 9 , CHECK CODE AI,I,

-- PAGE NO.

* * * * * * * * + * * i * *

28
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}IAM PORTABI,E CIEANROOM - -  PAGE NO. 29

I.OADING/
IOCA?ION

AI.T UNITS ARE - POUN

MEMBER TABIE

SIAAD-I.II CODE CHECKING - (AISC}
* * * * * * * * * * * * * * * * * * * * * * *

INCII (UNIESS OTHERWISE NOTED)

RESUIT/ CRITICAI COND,/ RATIO/
FX MY MZ

1 sT TUB 60303 PASS ArSC- H1-3
L ? 4 . T 6

0 . 0 6 0
b J o b .  J  /

1
1 2 . 0 0

MEM= 1,  UNIT KIP- INCH, L= 12.0 A){= 3.14
KL,/R-Y= 159 .7 cB= 1 . 00 rID= 42 . 00 AI1.oWABLE
E I Z =  2 5 . 2 o  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  5 . 8 5

S Z =  4 . 8
STRESSES:

F T =  2 5 . 2 0

5 t =  5 . 2

tcz= ?5.2o
FV= 16 .80

2 sT TUB 60303 PASS
L 0 2 - 2 1 "  C

AISC-  H l . -3
4 5 3 . 2 4

0 . 1 6 2
1 4 1 1 q  " 1

1
2 4 , O 0

MEM- 2,  UNIT KIP- INCH, I= 24.0 A) i= 3,14
I{ I /R-Y= 159.? CB= 1.00 yID= 42.00 AI IoWABLE
FXZ= ?5.?0 FCv= 25.20 Fl l=  25.20 FA= 5.85

S Z =  4 . 8
q ' n D F C C E T C .

F T =  2 5 . 2 0

s r =  J . z

Ecz=  25  .20

3 ST TUB 60303 Arsc- H2- 1
- 8 . 5 8

0 . 2 2 4PASS
3 . 4 8  T

1
2 4 , O O

MEM= 3,  UNIT KIP- INCH, L= 24.0 A. l (= 3.14
KI , /R-Y= 159.? CB- 1.00 YID= 42.00 A] , lowABIE
E T z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  5 . 8 5

s z =  4 . 8
STRESSES:

F T =  2 5 . 2 0

S Y =  3 . 2
Ecz=  25  .20

Fv=  16 .80

4 ST TUB 60303 PASS
3 . 2 3  T - 6 5  - 8 4

I
2 4 . O 0

MEM= 4,  UNIT KIP- INCH, L= ?4.0 zu{= 3.14
Kr lR-Y= l -59.7 CB= 1,00 YLD= 42.00 AI IOWABIE
E r Z =  2 5 . 2 0  F C Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  5 . 8 5

s Z =  4 . 8
STRESSES:

FT= 25 .2Q

J - I =  J . Z

ECZ= 25 .20

5 ST TUB 60303
- 5 6 . 8 6 34924.72

PASS
3 , 1 - 5  T

1
1 4 . 7 5

MEM= 5 '  ONIT KIP- INCH, L= 14.8 Ai<= 3.L4
Kl lR-Y-  159.? CB= 1.00 Yl ,D= 42.00 Al loWABlE
EIZ= 25.20 FcY= 25.20 FTY= 25.20 FA= 5.85

S Z =  4  . 8
STRESSES:

F T =  2 5 . 2 0

S Y =  3 . 2
FCz=  25  .?0

Fv=  16 .80

6 ST TUB 60303 PASS
9 . 0 5  T

I I . L J U -  N Z - I

-89 -82
0 . 2 9 2

-34929 ,59
1

0 . 0 0

MEM= 6,  UNIT KIP- INCH, l=  14.8 1"{= 3.14
KLIR-Y= 159.7 CB- 1.00 YLD= 42.00 A] , IowABl 'E
F' Iz :  25.20 EcY= 25.2Q FTY= 25.20 FA= 5.85

S Z =  4 . 8
STRESSES:

E I =  2 5  . 2 0

> r =  J - z
Ecz=  25  .20

Ev= 16. I0
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HAM PORTABIE CIEANROOM

INCH- (UNLESS OTHERWISE NOTED)

RESUTT/ CRIIICAI,COND/

-- PAGE NO. 30

I,OADING/
IOCATION

ATT UNITS ARE - 'POUN

MEMBER TABIE RAT IO,/
MZ

7 sT TUB 60303 PASS
9 . 0 1  T - 7 9  - 5 4

o . 2 1 2
-32527  .80

1
0 . 0 0

7 ,  U N I T  K I P - I N C H .  l =  2 4 . 0  A i { =  3 . 7 4  S Z =  4 . 8 S Y =  3 . 2
ECz= 25 .2Q

F V =  1 5 . 8 0
Kt lR-Y= 159.7 CB= 1.OO YTD= 42.00 AI IOWABI,E STRESSES:
t T z =  ? 5 . 2 Q  F C Y =  2 5 . 2 0  F ? Y =  2 5 . 2 0  F A =  5 . 8 5  F r =  2 5 . ? O

I  S T  T U B  6 0 3 0 3
5 9 . 3 5

n  t t (

-26867.348 . 8 0  T
1

0 . 0 0

8 ,  U N I T  K I P - I N C H ,  I =  2 4 . 0  A : ( =  3 . 1 4  S Z =  4 . 8 S Y =  3 . 2
F c Z =  2 5  . 2 0

F V :  1 6 . 8 0
KLIR-Y= 159.7 cB= 1.00 YLD= 42.00 ALIoWABLE STRESSES:
E T z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F t Y =  2 5 . 2 0  F A =  5 . 8 5  t T =  2 5 . 2 O

9 ST TUB 60303 PASS
9 9 . 0 5  c

Arsc- H1-3
- 1 9 3 . 8 0

0 . 1 5 9
- 1 8 1 4 5 . 3 9

1
0 . 0 0

9 ,  U N I T  K I P - I N C H ,  L =  2 4 . 0  N ( =  3 . ! 4  S Z =  4 . 8 S Y =  3 . 2
ECZ= 25 .2O

F V =  1 5 . 8 0
KL, /R-Y= 159.7 cB= 1.00 r I ,D= 42.00 AILOWABIE STRESSES:
F ' I z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  5 . 8 5  F a =  2 5 . 2 0

L0 sT TUB 60303 PASS
9 7  . 5 5  c

A t S L _  t l _ L  - J

2 3 8  . 7  6
0 . 0 6 2

- 6 3 9 8 .  ? 6
1

0 . 0 0

MEM= 10'  UNIT KIP-INCH, Ir= ]-2.0 N{= 3.14 sz= 4.8
KLIR-Y: 159.? cB= 1.00 YID= 42.00 AltoWABlE sTREssEs:
E I  Z=  25 .20  Ecy=  ?5 .20  F l y=  25 .20  FA=  5 .85  FT=  25 .20

S Y =  3 . 2
EcZ=  25  .?o

Fv=  16 .80

11 ST TOB 60303 PASS
t 0 2 . 2 9  c

Arsc- H1-3
J U J . Z I

0 . 1 5 2
L7228.99

1
3 6 . 0 0

MEM= 11,  UNIT KIP- INCH, ] ,= 36.0 Ai {= 3.14 SZ= 4.8
KL/R-Y= 112.8 CB- 1.00 YLD= 42.00 AI IOWABIE STRESSES:
FTZ= 25.20 Fcy= 25.2Q FTY= 25.20 FA= 11.68 FT= 25,20

s Y =  3 . 2
Ecz=  25  .2O

FV= 15 .80

L 2  S T  T U B  6 0 3 0 3 AISC-  H1-3
- 1 3 5 . 8 6

0 . 1 9 7
z J t r - t r t .  f , 9

PASS 1
r q .  / )

MEM= 12,  UNIT KIP- INCH, l=  l -4 .8 .A"<= 3.14 SZ= 4.8
KLIR-Y= 11"2.8 CB= 1,00 YLD= 42.00 Al iOt iABlE S?RESSES:
EITZ= 25.20 Ect= 25,2Q FTy= 25.?0 FA= 11.68 FI= 25.?0

s Y =  3 - z
FCZ= 25.2O

Fv=  16 .80

13 sT TUB 60303 PASS
1 0 . 6 8  T

n  1 0 4

-  z J J Z . I .  O V

1
0 . 0 0
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HAM PORTABIE CIEANROOM -- PAGE NO. 3 1

AIT UNITS ARE - POUN INCH. (UNIESS OTHERVIISE NOTED)

MEMBER TABI,E RESUIT/ CRITICAI COND/

MEM= 13,  UNIT KIP- INCH. IJ= 38.0 N{= 3.14
Kj" /R-Y= 112.8 CB= 1.00 YI ,D= 42.00 ALLoWABLE
ETz= 25,20 FcY= 25.2A FTY= 25.20 FA= 11.58

S z =  4 . 8  S Y =  3 . 2
STRESSESi ECZ= 25 -20

F I I =  2 5 . 2 0  F v =  1 6 . 8 0

!4  ST TUB 60303 PASS
ra  .92 ' r

A  L J L -  N Z -  l .

. L b Z .  f  J

n  1 q q
- Z 5 L L O .  L J

1
0 . 0 0

MEM= 14,  UNIT KIP- INCH, L= 14.8 A:(= 3.14
KLIR-Y= 112.8 cB= 1.00 YJ,D= 42.00 AI ,LoWAB].E
FTz-  25.20 EC:f= 25-2Q FTY= 2s.20 FA= 1r . .68

SZ= 4 .8  SY=  3 .2
sTREssEs: ECZ= 25.20

Yt= 25.20 Fv= 16.80

l-5 sT TUB 60303 PASS
4 3 . 4 7  c

AISC- H1-3
- 3 5 1 . 0 6

0 . 1 4 3
- 1 6 4 9 5 . 5 3

1
0 . 0 0

ltEM= 15, UNI
t \ ! /  ! ( -  I= J, IZ .  U

ErZ= 25-20 FcY

T  K I P - I N C H '  l =  3 6 . 0  A x =  3 . 1 4
cB= 1.00 Yt  D= 42.00 ALIoWABLE
=  z J .  z v  I  r  r =  z l .  z v  ! A =  r l . .  b 6

S Z =  4 . 8  S Y -  3 . 2
STRESSES: Fcz= 25.20

F ? =  2 5 . 2 0  F 1 / =  1 6 . 8 0

L6 sT ,  TUB 60303 PASS
1 0 3 . 3 7  C

AISC. H1-3
r 2 3 . 0 8

0 . 0 6 0
6 4 0 4 . 1 8

1
1 2  . 0 0

MEM= 16'  UNIT KIP- INCH, I= L2.0 Ai (= 3. f4
KLIR-Y= 159.7 CB= 1.00 YLD= 42.00 ALLoWABI.E
Fl Iz= 25.20 ?cy= 25.20 FtY= 25.20 FA= 5.85

S z =  4 . 8  S Y =  3 - z
STRESSESI FCZ= 25.?O

FT= 25 .20  FV=  16 .80

T7 ST TUB 60303 PASS
1 0 3  . 0 5  C

Arsc- H1-3
455 .22

0 .162
1 8 0 7 3 . 4 0

1
2 4 . O O

MEM= 17,  UNIT KIP- INCH, 1= 24.0 A"{= 3.14
!o l /R-Y= 159.7 cB= 1.00 YID= 42.00 Al lowABlE
I i � rz= 25.20 FcY= 25.20 FTY= 25,20 FA= 5.85

5 Z =  q .  U

STRESSES: FeZ- 25.20
Et= 25.20 Fv= 16.80

l -8 sT TUB 60303 PASS
2 . 9 !  T - 9  . 8 3

0  . 2 2 3
2 6 7 1 7  , 3 7

1
2 4  . 0 0

MEM= 18. ,  UNIT KIP- INCH, L= 24.0 AX= 3.14
Kl lR-Y= 159.7 CB= 1.00 YrD= 42.00 A] , I 'OWABLE
ET.Z= 25.20 ECy= 25.20 f 'Ty= 25.20 FA= 5.85

sz=  4 .8  sY=  3 -2
STRESSES: ECZ- 25.2O

FI=  25 .20  FV=  16 .80

19 ST TUB 60303 PASS
?  . 9 2  " r -  6"7 .32 J Z 5 _ t U . l - b

1
2 4 . O O

MEM= 19,  UNIT KIP- INCH, I= 24.0 A"(= 3.14
K! , /R-Y= 159.7 cB= L.00 Y] ,D= 42.00 Af , IowABLE
E T z =  2 5 . 2 Q  F C Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  5 . 8 5

S Z =  4  . 8  S Y =  3  . 2
STRESSES: ECZ= 25.20

Fr= 25.20 Fv= 16.80
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HAM PORTABIE CIEANROOM

AIL UNITS ARE --POUN INCH. (UNIESS OTHERWISE NOTED)

ME}4BER RESU],T/
FX

CRITICAI COND/
MY

RAT IOl
vrz

I,OADING/
],OCATION

20 sT TUB 60303 PASS
4 . 2 0  t

I  . 2 6  r

0 . 2 8 9  1
- 5 6 . 5 4 3 4 6 1 0 . 1 2

I  - - - - - - - - - - - -

I IlsM= 20, UNIT KIP-INCH, L: 14 . 8 A.!{= 3 . 1.4 SZ= 4.8 SY= 3 .2
I  KL,zR-Y= 1-59.? CB= 1.00 ytD:  42.00 AILOWABLE STRESSES: FCZ= 25.20
I  t T z =  2 5 . 2 0  F C Y =  2 5 . 2 0  A T Y =  2 5 . 2 0  F A =  5 . 8 5  F r =  2 5 . 2 0  F v =  1 6 . 8 0
I - - - - - - - - - - - -

zr sT TUB 60303 PASS Arsc- H2-1
- 8 ' t . 7 I

0 . 2 9 0
-34675 .22

1
0 . 0 0

ME!,!= 21, ITNIT KIP-INCII, l-- 14.8
K L I R - Y =  l - 5 9 . 7  C B =  1 . 0 0  r l D =  4 2 . 0 0
FTz= 25.20 FcY= 25.20 PTY= ?5.20

A i { =  3 . 1 4  S Z =  4 . 8
AIIOWABI,E STRESSES:

F A =  5 . 8 5  F T =  2 5 . 2 0

S Y *  3 . 2
ECz= 25 .2O

F v =  1 6 . 8 0

22 S? TUB 50303 PASS
8 . 9 4  T

A-TJL-  I .1Z-  L i  ) a o 1
0 . 0 0

MEM= 22,  VNIT KIP- INCH, I= ?4.0
K l l R - Y =  1 5 9 . 7  C B =  L . 0 0  Y I D =  4 2 . 0 0
EIz= 25.2Q EcY= 25.20 FTY= 25.20

S Z =  4 . 8  s Y =  3 . 2
STRESSES: tCZ= 25.20

F r =  2 5 . 2 Q  F v =  1 6 . 8 0

Al{= 3.14
A],IOWABI,E

F A =  5 . 8 5

z 5 ST TUB 60303 PASS
8  . . 1 2  T

A . L D L -  i I Z  - , f

- 2 6 . 4 L 5 .  Z b

1
0 . 0 0

MEM= 23'  UNIT KIP- INCH, L= 24.0
Ic lR-Y= 159 .7 CB- 1 .  00 YID= 42 .  00
ETZ= 25.20 FcY= 25.20 FTY= 25.20

N ( =  3 . 1 4  S Z =  4 . 8
AI],OWABIE S1RESSES:

F A =  5 . 8 5  F T =  2 5 . 2 0

5 r =  5 - Z

ECZ= 25 .2Q

24 ST TUB 60303 PASS
6 9 . 0 4  c

Arsc- H1-3
- 1 9 0 .  ? 8

U . l J Z
- 1 7 5 3 ? . 0 1

1
0 . 0 0

MEM= 24, UNIT KIP-INcl l ,  I= 24.0
KL IR-Y=  159 .7  cB=  1 .00  y rD=  42 .00
FTZ=  25 .20  FcY=  25 .20  F l y=  25 .20

A i ( =  3 . 1 4  s Z =  4 . 8
AI'IOWABI,E STRESSES:

FA= 5.85 ET= 25.20

S Y =  3 . 2
ECZ= 25 .20

25 sT TUB 60303 PASS
b u  . 6 5  c

Arsc- H1-3
2 3 5 . 0 3

0 . 0 6 0
-6461, .73

1
0 . 0 0

MEM= 25,  UNIT KIP- INCH, L= 72-O
K L / R - Y -  1 5 9 , 7  c B =  1 . 0 0  Y r D =  4 2 . 0 0
F T Z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0

A : { =  3 . 1 4  S ? , =  4 . 8
ATIOWABI,E STRESSES:

F A =  5 . 8 5  F T =  2 5 . ? O

SY= 3 .2
Ecz= 25 .2Q

F l /=  16 .80

26 ST TUB 60303 PASS
8 8 . 3 5  C

A-L>L-  I I I -J 0 . 1 5 0
t6936 .  55

t
3 6 . 0 0
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A-II UNITS ARE - POUN

MEMBER TABTE

INCH - (UNTESS O?HERWISE NOTED)

RESUIT/ CRITICAI COND/
FX MY

- -  PAGE NO. 33

IOA-DING,/
IOCATION

1IAM PORTAB],E CI,EANROOM

RAT IO,/
MZ

|  - - - - - - - - - - - -

I  M E M =  2 6 ,  U N I T  K I P - I N C H ,  I =  3 6 . 0  $ { =  3 . 1 4  s z =  4 . 8  s Y =  3 . 2
I  IGIR-Y= 112.8 CB= 1.00 YID= 42.00 AIrowABlE STRESSES: EcZ- 25.20
I  EIz-  25.20 FCY= 25.20 ETY= 25.2A FA= 1 l - .68 FT= 25.20 Fv= 16.80

27 ST TUB 60303 PASS
1 . 3 1  C z 5 z o t . 6 0

I  - - - - - - - - - - - -

I  UeEi l= 27,  ITNIT KIP- INCH, l=  14.8 ?| j {= 3.14 SZ= 4.8 sY= 3.2
I  I { I /R-Y:  112.8 CB= 1.00 YID= 42.00 Ai IOWABLB STRESSES: EcZ--  25.20
I  El?,= 25.20 FcY= 25.20 FTY= 25.20 FA= 11.68 t r= 25.2A FV= 16.80

28 sT TUB 50303 PASS AISC- H2-1 0.195
1 0 . 5 7  r  3 5 . 5 4  - 2 3 3 0 ' 7  - 5 6

- r - 3 7 . 0 6

1
0 . 0 0

MEM= 28,  UNIT KIP- INCH, l=  38.0
K U R - Y =  1 1 2 . 8  c B =  1 . 0 0  ! L D =  4 2 . 0 0
trz= 25.20 FCY= 25.20 ETY= 25.20

sz= 4 .8  sY:  3 .2
STRESSSS:  FCZ= 25.2O

E' I=  25 .20  Fv= 16 .80

?t j {= 3.14
AI.IOWABIE

F A =  1 1 . 6 8

29 ST JUB 60303 PASS
1 0  . 6 5  T L 6 3  . L 2

0 . 1 9 4
- z s v u b . v z

1
0 . 0 0

MEM= 29,  UNIT KIP- INCII ,  1= 14.8
I G / R - Y =  1 1 2 . 8  C B =  1 . 0 0  Y I D =  4 2 . 0 0
FT z= 25.2A EcY= 25.20 t tY= 25.20

s 7 , =  4 . 8  S Y =  3 - 2
STRESSES: ECZ= 25.20

F� I= 25.20 EV= 16.8 0

A:{= 3 . 14
AI,IOWABI,E

FA= 11.  68

30 ST TUB 60303 PASS
4 2 . 9 8  C

Arsc- H1-3
- J 4 r . 5 0

0  - t 4 ?
- t 6 4 t 6  . 4 r

1
0 . 0 0

MEM= 30,  UNIT KIP- INCII ,  1= 36.0
K L / R - Y =  l , l - 2 . 8  c B =  1 . 0 0  Y L D =  4 2 . 0 0
ETz= 25.20 FcY= 25.20 FTY= 25.20

sz=  4 .8  SY=  3  -2
STRESSES: ECZ= 25.2O

Et= 25.2Q Fv= 16.8 0

a J { =  J .  t 4

AI,I,OWABLE

3l-  sT TUB 40203 PASS
5 . 8 8  C

AlSC- H1-3
- 3 5 . 0 4

0 . 0 5 3
3023 .79

l-
0 . 0 0

MEM= 31..  UNIT KIP-INCH, 1= 1.2.0
KL /R-Y=  15 .0  cB=  1 .00  Y rD=  42 .00
Ftz= 25.20 FcY= 25.20 ETY= 25.20

> L =  { . . V  5  r =  r .  J
STRESSES: ECZ= 25.2Q

F 2 =  ? 5 . 2 0  F V =  1 6 . 8 0

Ai{= 2 .02
A.LTOWABJ,E

F A =  2 4 . 2 9

32 ST TUB 40203 PASS
5 . 5 4  C

AISC-  H1-3
4 3 . 5 1

o . r 4 2
6928 .03

1
2 4 . 0 0

MEM= 32,  UNIT KIP- INCH, I ,= 24.0
! ( l /R-Y= 29.9 CB= 1.00 YID= 42.00
E T z =  2 5 . 2 0  E c Y =  2 5 . 2 O  F T Y =  2 5 . 2 0

> z =  z , v  5 r =  r .  J
STRESSES: ECZ= 25.2O

F T =  2 5 . 2 O  F V =  1 6 . 8 0
AI],OWABIE

F A =  2 3 . 0 7
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}IAM PORTABTE CIEANROOM

A1], ONITS ARE - ?OUN INCH. (UNTESS OTHERWISE NOTED)

MEMBER

--  PAGE NO. 34

],OADING/
I,OCATION

RESUI,T,/ CR]TICAI, COND/ RATIO,/
FX MY MZ

33 ST TUB 40203 PASS
\ '7'> .

0 . 2 0 4  1

o . 2 L t  1

Arsc- HL -3
2  . r 4 I U U J J . . L J 2 4 . 0 0

t - - - - - - - - - - - -

|  !4EM= 33,  UNIT KIP- INCH, L= 24.0 A){= ?.0? SZ= 2.0 SY= 1.3
I KLIR-Y= 29.9 CB= 1.00 Y],D= 42.00 AJ,IOWABI.E S?RESSES: FCZ= 25.20
I  E T z =  2 5 - Z A  F C y =  ? 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 3 . 0 7  F l =  ? 5 . 2 0  F v =  1 6 . 8 0
I  - - - - - - - - - - - -

34 sT TUB 40203 PASS AlSc-  H1-3
5 . 2 2  c  - 2 2 . 2 2 1 0 3 4 8 . 9 0 2 4 . O 0

i *,'=----;;;-;;;;-;;;;;;;--;=--;;:;;=--; ;;--;;=---;. ;--;;=---;:;-
I  KI /R-Y= 29.9 CB= 1.00 YID= 42.00 AI .LOWABIE STRESSES: Fcz= 25.20
I  ETz= 25.20 FCY= 25.20 ErY= 25.20 FA= 23.0? FT= 23.20 Fv= l -6 .80

35 sT TUB 40203 PASS AISC- H1-3 0.21. I
5 . 1 1  C  ! 6 . 2 8  - 1 0 3 4 9 . 0 3

t - - - - - - - - - - - -

I  MgM= 35,  UNIT KIP- INCH, I= 14.8 l " {= 2.02 SZ= Z.O sY= 1.3
I  KLIR-Y= 18.4 CB= 1.00 Yr ,D= 42.00 AI I ,OWABLE STRESSES: ECZ= 25.20
I  E r z =  2 5 . 2 0  F c Y =  2 5 . 2 0  P r Y -  2 5 . 2 0  F A =  2 4 . 0 4  F a =  2 5 . 2 0  F V =  1 6 . 8 0
t - - - - - - - - - - - -

36 ST TUB 40203 PASS
7  . 0 9  c L 0 3 4 7  . 2 3 1.4 .  ?5

t - - - - - - - - - - - -
I  M E M =  3 6 ,  U N I T  K I P - I N C H ,  I r =  1 4 . 8  N t =  2 , 0 2  S Z =  2 . 0  s Y -  1 . . 3
I  KLIR-Y= 18.4 cB= 1.00 YrD= 42.00 Al lowABLE sTREssEs:  tcz= 25.20
I  E I T Z =  2 5 . ? 0  E c Y =  2 5 . 2 0  E T y =  2 5 . 2 0  F A =  2 4 . Q 4  E l =  2 5 . 2 0  F v =  1 6 . 8 0
I - - - - - - - - - - - -

37 ST TUB 40203 PASS AISC- H1-3
6 . 6 6  c  - 2 4 . 3 0 - 1 0 3 4 7 . 3 3 0 . 0 0

i 
-;;;r---;;;;;-;;;:;il;, --;=--;;. ;-;=--;:;;--;;=---;:;--;;=---;:;-

I KLIR-Y= 29.9 cB= 1.00 YLD= 42.00 AIIoWABLB STRESSES: EcZ= 25.2O
I  E " t Z , =  ? 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 3 . 0 7  E l =  2 5 . 2 0  r 1 / =  1 6 . 8 0

38 ST TUB 40203 PASS
b .  b 4  c - t  0 0 3 8  . 1 4 0 . 0 0

t - - - - - - - - - - - -
I  upu= 38.  I INIT KIP- INCH, L= 24.0 A!<= 2.0? sZ= 2.0 SY= 1.3
I  KI , /R-Y= 29.9 cB= 1.00 r ID= 42.00 AI IoWABLE STRESSES: FcZ= 25.20

l-T!--??-?2--1lI:-11-19--ll1:-31-19--1i: -?1'-2'---\'-:-11:31--1:-1!-l!---
39 ST TUB 40203 PASS AISC-  H1-3

6 . ' 1 4  C  3 2 . 9 7 0 . 0 0

1
0 . 0 0

Arsc -  H1-3
18 .22

A  L J L '  I I . L - J

0 . 2 L L  1

0 . 2 1 1 ,  1

0 . 2 0 5  r .

0 . 7 4 2  1
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HAM PORTABIE CI,EANROOM -- PAGE NO. 3 5

AII, UN]TS ARE - POUN

MEMBER TABIE

INCH. (UNLESS OTHERWISE NOTED)

RESUIT/ CRITICA1 COND/
FX MY

MEM= 39,  UNIT KIP- INCH, l=  24.0 A){= 2,02 SZ= 2.0
KLIR-Y= 29.9 CB= 1.00 YtD= 42.00 AILoWABIE STRESSES:
EIZ= 25.20 ECY= 25.20 FIY= 25.20 FA--  23.07 Fl I= 25.?0

5 r =  J - . J

Fcz=  25  .20

40 ST TUB 40203 PASS
7 1'r a

Arsc- H1-3
9 8 . 6 8

0  . 0 6 4 1
1 2 . 0 0

MEM= 40,  UNIt  KIP- INCH, != I2 .9 N{= 2.02 SZ= 2.0
KLIR-Y= 15.0 cB= 1.00 YI ,D= 42.00 A.L] ,owABlE STRESSES:
E t Z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  E A =  2 4 . 2 9  F T =  2 5 . 2 0

S Y =  1 . 3
ECZ= 25 . ?.o

F v =  l - 6 . 8 0

47 s r  ruB 40203 AISC- H1-3
t9 r  .42

PASS
6 . 2 0  c

0 - 0 6 5
3 0 4 5 . 0 2

1
0 . 0 0

MEM= 41,  UNIT KIP- INCH, IJ= 12.0 AJ(= 2.02 SZ= 2.0
KLIR-Y= 15.0 cB= 1.00 YLD= 42.00 Al I ,OwABlE STRESSES:
ExZ= 25.20 FCY= 25.20 FTt= 25.20 PA= 24.29 ET= 25.20

sY=  1 .3
Fcz= 25 .?O

Fv=  16 .80

42  s r  ,TUB 40203 AISC-  H1-3
3 3 . 2 4

p t q q

6 .  6 0  c
o  - r 4 ?

6 9 0 2 . 7 0
1

2 4 . 0 0

MEM= 42i  UNIT KIP- INCH, L= 24.0 N{= 2.02 sz= 2.0
KL/n-y= 29.9 cB= 1.00 YID= 42.00 AlLowABI,E STRESSES:
Eaz= 25.20 FcY= 25.20 FTY= 25.20 EA= 23.07 El r= 25.20

> I =  J - . J

E C Z =  2 5  . 2 0
F V =  1 6 , 8 0

ST TUB 40203 PASS
9 .  Z O  L

Arsc- t t1-3
I J . Z O

o . 2 0 4
1 .0007  .03

1
2 4 . 0 0

MEM= 43'  I rNIT KIP- INCH, IJ= 24.0 A)4= 2.02 SZ= 2-O
Kl lR-Y= 29.9 cB= 1.00 YLD= 42.00 Al l ,owABI,E STRESSES:
F I Z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 3 . 0 7  F T =  2 5 . 2 0

s Y =  1 . 3
ECZ= 25 .20

4 4  S T  T U B  4 0 2 0 3 AISC-  H1-3
- 2 4 . 0 8

PASS
6 . 7 3  C

0 . 2 1 1
L03L7.29

1
2 4 . 0 0

MEM= 44'  I rNIT KIP- INCH, L= 24.0 Ax= 2.02 SZ= 2.0
KI , /R-Y= 29.9 cB= 1.00 YID= 42.00 ALI .OWABIE STR-ESSES:
F I z =  2 5 . 2 0  F c v =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 3 . 0 7  F T =  2 5 . 2 0

SY= 1 .3
Fcz= 25 .20

FV= 15 .80

45 sT TUB 40203 PASS
6 . 3 3  C

AISC- HL-3
1 8 . 0 6

0 . 2 t r
- 1 0 3 1 7 . 1 2

1
0 . 0 0

MEM= 45,  UNIT KIP- INCHT IJ= 14.8 A:{= 2.02 SZ= 2.0
KLIR-Y= 18-4 CB= 1.00 raD:  42.00 AILOVIABIE STRESSES:
FTz= 25.20 Ecv:  ?5.2Q ErY= 25.20 FA= ?4.04 E' I= 25.20

SY= 1 .3
Fcz= 25 .2O

!\ /= 15.80
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HAM PORTABIE CIEANROOM

ArI, UNITS ARE - pOUN rNCH.(UNT,ESS

MEMBER TABTE RESUI,T/
FX

OTHERWISE NOTED)

CRITICA], COND/
MY

- -  PAGE NO. 36

LOADING/
IOCATION

BATlO/
MZ

46 S? TUB 40203 PASS
4 . 9 5  c

Arsc- H1-3
t b . ) u

o . ? L t
L0329.13

1

MEM= 46,  UNIT KIP- INCI{ ,  &= 14.8
I S , / R - Y =  1 8  . 4  c B =  1 . 0 0  Y r D =  4 2 . 0 0
FTZ= 25.20 FCY= 25.20 FTY= 25.?0

Ai(= 2 -02
AII,OWABIE

FA= 24.04

s z =  2 . 0
STRESSES:

EI=  25  .20

5 I =  I . J

Ecz= 25 .20
t v =  l b . 6 u

47 sT TUB 40203 PASS
q 1 1  a

Arsc- H1-3
- 2 2  . 5 0

O . z L L
-t0329.25

1
0 . 0 0

MEM= 47'  UNIT KIP- INCH, L= 24.0
tsr I lR-Y= 29.9 CB= 1.00 YID= 42.00
E I Z =  2 5 . 2 4  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0

S Z =  2 . O  S Y =  1 . 3
STRESSEST Ecz= 25.?0

E t =  2 5 . 2 0  F V =  1 6 . 8 0

( =  2 . 0 2
AII,OWABIE

F A =  2 3 . 0 7

48 ST TUB 40203 PASS
5  . 4 r  C

Arsc- H1-3
L . 8 4

A  a d t

-  L U U I >  .  O O

1
0 . 0 0

M E M -  4 8 ,  U N I T  K I P - I N C H ,  I J =  2 4 . 0  N { =  2 . 0 2  S Z -  2 . 0  S Y =  1 . 3
KLIR-Y= 29.9 CB= 1.00 YID= 42.00 AITOWABLE STRESSES: Fcz= 25.?0

_l'_!:_?u__??__lll__11:1!__IlI:_3139__li: _1'__2'�___!'�_=_21_11__T_=_11:13___
4 9  S T  T U B  4 0 2 0 3 PASS ArSC- H1-3 0 . 1 4 3  I

5 . 4 ?  C  4 3 . 2 9  - 6 9 3 5 . 8 6  0 . 0 0

MEM= 49, UNIT KIP-INCH, I= 24.0 A"(= 2.02 sz= ?.0 sY= 1.3
Kt lR-Y= 29.9 CB= 1.00 YID= 42,00 Al lowABtrE sTREssEs: EcZ= 25.2a
FTz :  25 .20  FcY=  25 .2O FTY= 25 .20  FA=  23 .07  F I=  25 .20  EV=  16 .80

50 sT TUB 40203 PASS
c 6 ? c

A ] 5 L -  N T - J 0 . 0 6 2
- 2 9 9 7  . 3 8

1
1 2 . 0 0

MEM= 50,  UNIT KIP- INCH, I= ]2 .0
K L I R - Y =  1 5 . 0  C B =  1 . 0 0  Y l , D =  4 2 , 0 0
ETz= 25,20 PcY= 25.20 FTY= 25.20

S Z =  2 . 0  s Y =  1 . 3
sTREssEs! ECZ= 25.20

FT= 25 .2O Ev= 16 .  80

NA){= 2.02
AI,IOWABIE

EA= 24.29

51 ST TUB 40203 PASS
1 . 3 8  T

A r ) L -  l t z -  . l

1 , 2 5 . 2 1
A  t a 1

1 1 1 3  6  .  1 5
I

MEM= 51,  UNIT KIP- INCH, I= 50.8
I G I R - Y =  1 7 3  . 9  c B =  1 . 0 0  Y I D =  4 2 . 0 0
Erz= 25.20 FCY= ?5.20 FTY= 25.20

S Z =  2 . 0  S Y =  1 . 3
STRESSES: EeZ= 25.20

F t =  2 5 . 2 Q  F v =  1 6 . 8 0

Aj{= ?.0?
A],],OWABI,E

F A -  4 . 9 4

52 sr TUB 40203 PASS
1 . 4 5  T

A r ) t -  n z - l
' t  4  . 4 0

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

1
0 . 0 0
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Arr, UNrTS ARE - POUN INCH- (UNIESS

MEMBER TABIE RESUIT/
FX

-- PAGE NO.

OTHERWISE NOTED)

CRIT]CAT COND/
MY

MEM= 52,  UNIT KIP- INCH, L= 38.0
K L I R - Y =  1 7 3 . 9  C B =  1 . 0 0  Y I D =  4 2 . 0 0
F T z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0

S Z =  2 . 0  S Y =  1 . 3
STRESSES! EeZ= 25.20

F T =  2 5 . 2 Q  F v -  1 6 . 8 0

Ai(= 2.02
AI,],OIiABLE

F A =  4 . 9 4

53 ST TUB 40203 PASS
1 . 3 8  T 1 ? ?  q n

0 , 2 3 1
- t r L 4 2  . 4 5

1
0 . 0 0

MEM= 53,  uNI f  KIP- INCH, I ,= 50.8 N(= 2.02
K! , /R-Y= 173.9 cB= 1.00 YID= 42.00 A] , l ,owABLE
F a z =  2 5 , 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  4 . 9 4

s z =  2 . O  S Y =  1 . 3
STRESSES: FCZ= ?5 -20

f l r=  25 .20  Fv=  16 .80

5 4 PRI SMAT PASS
9  . 9 6  C

Arsc- H1-3
- 0 . 3 4

0 .233
- 479 .5'7

1
0 . 0 0

MEM= 54,  UNIT KIP- INCH, I r= 50.8 } " (= 0,57 SZ= 0.1
KI IR-Y= 166.3 cB= 1.00 YID= 22.00 AI IOWABTE STRESSES:
F r Z =  1 4 . 5 2  F C Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F T =  1 3 . 2 0

S Y =  0 . 1
FCZ= 13 .20

w =  I  . 8 0

, PR] SMAT PASS
9 . 9 8  C

1
0 . 0 0

AISC-  H1-3 0 . 0 7 3
- - 1 1 6 .  t L

MEM= 55,  UNIT KIP- INCH, IJ= 38.0 N{= 0.57 SZ= 0.1
r{ , /R-Y= !24.6 CB= 1.00 YLD= 22.00 AI IOWABLE STRESSES:
Ytz= !4.52 FCY= 13.20 FTY= 74.52 FA= 3.32 Ft= 73.2O

S Y =  0 . 1
ECz= 13 .20

F\ ,7=  8 .80

5 6 PRI SMAT AISC-  H2-1
- 0 . 8 6

PASS
1 . 9 5  T

o  . 2 2 7
420 .04

L
5 0  . 7 5

MEM= 56,  I ,NIT KIP- INCH, L= 50.8
K ! , / R - Y =  1 6 6 . 3  c B =  1 . 0 0  I L D =  2 2 . 0 0
Ftz= 14.52 FcY= 13.20 FrY= 14.52

A i ( =  0 . 5 7  s Z =  0 . 1
AII,OWABIE STRESSES:

F A -  1 . 8  6  F T =  1 3 . 2 0

S Y =  0 . 1
F c Z =  ! 3  . 2 0

E v =  8 . 8 0

5 ? PRI SMAT PASS
1 2 . 4 4  C

Arsc -  H1-3
- 2 . 9 5

0 . 3 3 7
- 5 9 9 . 6 8

I
0 . 0 0

MEM= 5?,  UNIT KIP- INCH, ] .= 50.8 l " {= 0.57
KLIR-Y= 156.3 CB= 1.00 vLD= 22.00 ALIOWABIE
F T Z =  ! 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  E A =  1 , . 8 5

S Z =  0 . 1
STRESSES r

F T =  1 3 . 2 0

s Y =  0 . 1
ECZ= 13 .2O

Iry= L80

f ,E PRI SMAT PASS
l 0  . 3 0  c

AISC-  H1-3
- 1 . 9 0

0 . 1 1 0
I9 r .77

1
3 8 . 0 0

MEM= 58,  UNIT KIP- INCH. L= 38.0
KL/R-Y= 124.6 cB= 1.00 YID= 22.00
E IZ= 14 .52 FCY= 13 .20 FTY= 14 .  52

S Z =  0 . 1  S Y =  0  -  1
STRESSES: FcZ= 13.20

F T =  1 3 . 2 0  E l , r =  8 . 8 0
AII,OWABI,E

Revision No. 0
Doc. No. V049-l-l l3
Page 44 of72



HAM PORTABIE CI,EANROOM

ATI UNITS ARE - ?OUN INCH. (UNTESS

MEMBER TABIE RESUIT/
t r

OTHERWISE NOTED)

CRITICAI COND/
MY

-- PAGE NO.

IOADING/
IOCATION

RAT TOl
MZ

PRI SMAT PASS
9 . 5 6  C 6 0 0 . 4 3

1
) U .  / J

AISC-  H1-3
- r . f 5

MEM=
Kl lR-Y= 166.3 cB= 1,00 YLD= ??.00 AI ,LoWABIE STRESSES:
FIZ= 14.52 FCY= 13.20 FIY--  14.52 FA= 1.86 FT= 13.20

59,  I INIT KIP- INCH, ] ,= 50.8 ]U<= 0.57 sz= 0 '1 S Y =  0 . 1
Ecz=  13  .24

E1/= L80

b U PRI SMAT A . L J L -  I I Z -  I
p a s q

2 . 5 6  | - o u : r .  o o 0 . 0 0

6 0 ,  U N I T  K I P - I N C H ,  L =  5 0 . 8  A i { =  0 . 5 7  S Z =  0 . 1  S Y = .  0 . 1MEM=
KLIR-Y= 166.3 cB= 1.00 vLD= 22.00 A-T,LoWABLE STRESSES: FCZ= 13.20
Etz= !4.52 FCy= 13.20 FTy= 14.52 FA= 1.86 FT= 13.20 r l \ , r= e.80

PRI SMAT PASS
1 . 9 4  ?

Arsc- H2-1 0 , 0 9 9
! 7 7 . 4 9

1
3 8 . 0 0

MEM: 61,  UNIT KIP- INCH, I= 38.0
l iJ /Fr- r= 124.6 CB= 1.00 YID= 22.00
E T Z =  L 4 . 5 2  F C Y -  1 3 . 2 0  F T Y =  1 4 . 5 2

S Z =  0 . 1  s Y =  0 . 1
STRESSES; tCZ= L3.20

F T =  1 3 . 2 0  ! v =  8 . 8 0

N { =  0 , 5 7
AIIOWABTE

F A =  3 . 3 2

PRI SMAT AISC_ H2-1
- J .  U f ,

PASS
2 . 7 7  T

0  . 3 3 2
b t L . v J

1

f , u .  / J

MEM=
KLIR-Y= 166.3 CB= l - .00 YLD= 22-OO AI . Io I {ABIE STRESSES:
F t z =  ! 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F T =  1 3 . 2 0

6 2 ,  L N I T  K I P - I N C H ,  ] , =  5 0 . 8  N t =  0 . 5 7  s z =  0 . 1 S Y =  0 . 1
F c Z =  1 3  . 2 0

PRI SMAT

t - - - - - - - - - - - -
I  M E M =  6 3 ,  U N I T  K I P - I N C H ,  L =  5 0 . 8  A i { =  0 . 5 7  S z =  0 . 1  S Y =  0 . 1 '
I  KL,zR-Y= 166,3 CB= 1.00 ' ILD= ??.00 AI IowABt,E STREssEsr FcZ= 13.20
I  E l z =  7 4 . 5 2  F C Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F T -  1 3 . 2 0  F v =  8 . 8 0
t - - - - - - - - - - - -
I

b J Arsc- H1-3
- 2 . 8 8

0 , 2 5 5
-483 . L'?

1
0 . 0 0

64 PRI SMAT Arsc-  H2-1
- J .  U f

0 . 0 5 7  1
1 0 0 . 9 4 3 8 . 0 0

i 
-,^,=----;;;;;;-;;;-il;;--;=--;;. 

;-;---;:;;--;;=---;:;--;;=---;:;-
|  ru/R-Y= L?4.6 CB= 1.00 YLD= 22.00 AUoWABLE sTREssEsr EcZ= 13.?O
I  t l ?=  14 .52  FCY= 13 .20  FTY= 14 .52  FA=  3 '32  FT=  13 .20  l v=  8 -80
t - - - - - - - - - - - - - - -

PASS
5 . 0 4  T

0 . 2 6 4
4 8 5 . 0 5

1
5 0  . 7 5
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HAM PORTABLE CIEANROOM

INCH. (UNIESS OTHERW]SE NOTED)

RESUI,T/ CR]TICAI, COND/
FX MY

-- PAGE NO. 39

I,OADING,i
tocAT 10N

AI,! UNITS ARE - ?OUN

MEMBER TAB],8 RAT IOl
vtz

MEI, I -  65,  UNIT KIP- INCH/ I= 50.8 A){= 0.57 SZ= 0.1 SY= 0.1
Kl lR-Y= 166.3 CB= 1.00 v l .D= 22.00 AIToWABLE STRESSES: ECZ= 73.2O
E t z =  L 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F T =  1 3 . 2 0  E v =  8 . 8 0

6 6 PRI SMAT p a q q

5 . 0 2  t
AISC- H2-1

- 3 . 0 0
0  . ? 6 2

-  482  .58
1

0 . 0 0

MEM= 66,  I INIT KIP- INCH| ] .= 50.8
KL, /R-Y= 166.3 CB= 1.00 ytD= 22.00
t lB= 14.52 FcY= 13.20 FTY= 14.52

S z =  0 . 1 .  S Y =  0 , 1
STRESSES: Eez= L3,2Q

F T =  1 3 . 2 0  I ' v =  8 . 8 0

n  < ?

AIIOWABIE

PRI SMAT
1  1 ?  r F

0  , 0 5 7
1 0 0 . 5 6

1
3 8  . 0 0

Arsc- H2-1
- 5 . U J

MEM= 6?,  UNIT KrP- INCH, L= 38.0
K I , / R - Y =  1 2 4 . 6  C B =  1 . 0 0  Y L D -  2 2 . 0 0
EIZ= 14-52 FcY= 13.20 FTY= 14.52

NNNNNN{= 0.57 SZ= 0.1 SY= 0.1
ALLoWABI,E STRESSES: Fcz= 13 .20

F A =  3 . 3 2  F T =  1 , 3 . 2 0  F v =  8 . 8 0

6 8 P A T  q M A T Arsc- H1-3
- 2  . 8 4

PASS
3 . 0 6  C

u . z o b

4 8 4 . 7  5
1

M E M =  6 8 ,  U N I T  K I P - I N C H ,  I =  5 0 . 8  N { =  0 . 5 7  s z =  0 . 1  s Y =  0 . 1
IG, /R-Y= 166.3 CB= 1.00 YLD= 22.0Q AI IOWABIE STRESSES: FCZ= 13.20
F T z =  1 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F T =  1 3 . 2 0  F v =  8 . 8 0

69 PRI SMAT r A J S  A I J L -  N Z - J - 0  . 3 3 0  I
2 . ' 7 4 ' t - 3 . 1 1 - 4 n e  ? q 0 . 0 0

MEM= 69,  UNIT KIP- INCH, l=  50.8
I G I R - Y =  1 6 6 . 3  c B =  1 . 0 0  Y L D =  2 2 . 0 0
P I Z =  ! 4 . 5 2  F C Y =  1 3 . 2 0  F T Y =  1 4 . 5 2

ATTOWABLE STRESSES: FCZ= L3.2O
F A =  1 . 8 6  F a =  1 3 . 2 0  F v =  8 . 8 0

7 0 PRI SI{AT PAS S
1 . 9 1  T

0 . 0 9 8
L16 .1"1

I

3 8  . 0 0
Al5L-  l t z  -  - !

- 3 . 3 2

MEM= 70, UNIT KIP-INCH, L:  38.0
rs, /R-Y= 124.6 cB= l- .00 YLD= 22.00
E tZ=  !4 ,52  FCY= 13 .20  F?Y=  14 .52

S Z -  0 . 1  S Y =  0 . 1
STRESSES: FcZ= L3 -20

F ? =  1 3 . 2 0  f l / =  8 . 8 0

Aj{= 0 . 57
AIIOWABI,E

FA= 3 .32

7 l PRI S}4AT PASS
2  . 5 5  T

v . J 5 Z

6L!  .52
1

MEM= 71.  UNIT KIP- INCH, L= 50.8
K I I R - Y =  1 6 6 . 3  C B =  1 . 0 0  Y L D =  2 2 . 0 0
F I Z :  1 4 - 5 2  F c Y =  1 3 . 2 0  P T Y =  1 4 . 5 2

A l ( =  0 . 5 7  S Z =  0 . 1  S Y =  0 . 1
AII,OWABIE STRESSES! ECZ= 13.20

F A =  1 . 8 6  F T =  1 3 . 2 0  F V =  8 . 8 0
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}IAM PORTABI,E CTEANROOM

ATI UNITS ARE - POUN INCH'(UNLESS

MEMBER TAB],E RESU],T/
FX

OTHERWISE NOTED)

CRITICA! COND/
MY

-- PAGE NO. 40

LOADING,/
I,OCATION

RATIO/
MZ,

'72
PRI SMAT Arsc- H1-3

- 1 .  6 0
n  ? ? ,  1

- 5 v  t . J Y 0 . 0 0

MEM= 72,  UNIT KIP- INCH, r= 50.8 A)(= 0.57 sz= 0 '1
KL/R-Y: 766.3 cB= 1.00 vLD= 22.00 AI],o9'ABLE sTREssEs:
F T z =  ! 4 - 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F T =  1 3 . 2 0

S Y =  0 . 1
Fcz=  13 .20

F V =  8 . 8 0

PRI SMAT PASS
1 n  ? a  a

Arsc- H1-3 0 . 1 1 0  I
1 9 1 . 1 3 3 8 . 0 0-*,,=----;,;;;;-;;;-il;;--;=--;;:;;=--; 

. ;;--;;=---;:;--;;=---;:;-
FJ, /R-Y= !24.6 CB= 1.00 r !D= 22.00 AI , IoWABLE STRESSES: Fcz= 13.20
E T z =  L 4 . 5 2  F C Y -  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  3 . 3 2  F T =  l - 3 . 2 0  F v =  8 . 8 0

PRI SMAT PASS
t 2 . 5 2  C

Arsc- H1-3
- 2  - 9 4

0 . 3 3 8
5 0 0 . 9 8

'i

? 4 ,  U N I T  K I P - I N C H ,  I =  5 0 . 8  J \ ) { =  0 . 5 ?  S Z =  0 . 1
lGlR-Y= 165.3 CB= 1.00 YLD= 22.00 AI ' IO!{ABLE STRESSES:
F T z =  1 4 . 5 2  F C Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F T =  1 3 . 2 0

S Y =  0 . 1
Fcz= L3.20

E1/= 8.80

PRl SMAT !A)5 A  L J L '  N Z - J .

- n  o ? - 4 1 9 . 5 8
L

0 . 0 0

75,  UNIT KIP- INCH, I= 50.8 Al (= 0.57 SZ= 0.1
13,/R-Y= f66,3 CB= 1..00 YLD= 22.Q0 Alt owABlE STRESSES:
E r z =  1 4 . 5 2  s c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  F r =  1 3 . 2 0

S Y =  0 . 1
Fcz= 13 .20

FV= 8 .80

7 6 PRI SMAT PASS
9  . 9 9  C

0 . 0 7 3
L Z o . d z

1
3 8  . 0 0

Arsc- Hl-3
0 . 1 1

7 6 ,  U N I T  K I P - I N C H ,  I =  3 8 . 0  A i { =  0 . 5 ?  s z =  0 . 1
Kt lR-Y= 124.6 CB= 1.00 YID= 22.00 AL] ,OWABI.E STRESSES:
E I Z =  ! 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  3 . 3 2  F T =  1 3 ' 2 0

S Y =  0 . 1
FCZ-- L3 .20

F V =  8 . 8 0

7 7 PRI SMAT AlSC-  H1-3PASS
9 . 8 6  C

0 . 2 3 5
4 2 0  . A 7

1
5 0 . 7 5

MEM= 7?,  ITNIT KIP- INCH, I= 50.8 N(= 0.57 sz= 0.1
Kl lR-Y= 166.3 CB= l - .00 YLD= 22.00 AI IOWABIE STRESSESI
E T z = ' 1 4 . 5 2  F C Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  1 . 8 6  r T =  1 3 . 2 0

5 r =  u .  L

E C Z =  1 3  . 2 0
E v =  8 . 8 0

78 ST TUB 35353 PASS
7042.63 C

Arsc- H1-3
L989.25

o .092
-2552 -52

L
0 . 0 0
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AI,t UNrTS ARE -'POUN INCH. (UNIESS

}4EMBER TABIE RESUIT/
FX

-- PAGE NO. 4 1

OTHERWI SE NOTED)

CRIT ICAI COND/
MY

MEM= ?8,  UNIT KIP- INCH, l=  36.0 l " (= 2.39 SZ= 2.5
KLIR-Y:  26.8 cB= l - .00 Yf ,D= 42.00 ALIoWABI 'E STRESSES:
Etz-  25.20 FcY= 25.20 EIY�-  25.20 FA= 23.34 FI= 25.20

s Y =  2 . 5
FCz= 25.2Q

Fv=  16 .80

'19 sT TUB 35353 PASS
1 0 1 1 . 0 6  c

Arsc- H1-3
I I U f . O O - 0  . 5 8

t
0 . 0 0

MEM= 79'  UNIT KIP- INCH, L= 12.0 Ai (= 2.39 SZ= 2.5
KI , /R-Y= 8.9 CB= 1.00 YID= 42.00 AI ] ,OWABLE STRESSES:
EIZ= 25-20 FcY= 25.20 EaY= 25.20 FA= 24.70 FT= 25.20

s Y =  2 . 5
Ecz= 25 .20

Fv -  16 .80

80 sT TUB 35353 PASS
1 0 7 7 . 4 6  C

AISC- H1-3
2 4 4 t  . 7  0

0 . 0 9 9
241'7.90

1
0 . 0 0

MEM= 80, UNIT KIP-INCH, l '= 36.0 ru{= 2.39 sz= 2.5
KLIR-Y= 26.8 CB= 1.00 YLD= 42.00 AIIOWABLE STRESSES:
ElIz= 25.20 FCY= 25.20 FTY= 25.?0 FA= 23.34 ET= 25.2Q

s Y =  2 . 5
Pcz= 25 -20

rv= 16 .80

81. sT , TUB 35353 PASS
1 0 0 0 . 5 1  c

Arsc- H1-3
- 0 . 0 2

0 . 0 1 7
- 0 . 0 1 L ? . O O

MEM= 81,  UNIT KIP- INCH, L= 12.0 N{= 2.39 SZ= 2.5
KLIR-Y= 8.9 CB= 1.00 YLD= 42.00 AI ,LoWABIE STRESSES:
EIZ= 25.20 EcY= 25-20 t l . IY= 25.20 FA= 24.70 FT= 25,20

s Y =  2 . 5
FCZ= 25 .20

I ' \ I= 16.80

82 ST TUB 35353 PASS
! 0 4 2 . 0 9  c

AISC- H1-3
- 2 0 0 0 . 5 6

0  . 0 9 2
2559 .78 0 . 0 0

MEM= 82'  I ,NIT KIP- INCHI I= 36.0 AJt= ?.39 SZ= 2-s
KLIR-Y= 26.8 cB= 1,00 YLD= 42,00 AI IOWABLE STRESSES:
F I T z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 3 . 3 4  F r =  2 5 . 2 Q

5 r =  1 . 2
FCZ= 25 -2O

F V =  1 6 . 8 0

83 ST rnB 35353 PASS
1 0 0 9 . 6 3  C

AISC- H1-3
- 1 1 0 8 . 7 1

0 . 0 3 5
- 0  . 3 0

1
0 . 0 0

MEM= 83,  UNIT KIP- INCH, l=  12.0 ] r ] {= 2.39 sz= 2.5
Kt lR-Y= 8.9 cB= 1.00 YLD= 42.00 Al lowABlE STRESSES:
F T z =  ? 5 . 2 Q  E C Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 4 . 7 0  F T =  2 5 . 2 0

S Y =  .  2 . 5
Fcz= 25 .?0

Fv= 1-6.80

84 ST TUB 35353 PASS
1 0 3 5 . 8 5  C

Arsc- H1-3
- 2 3 0 7 . 2 6

0 . 0 9 1
- 2 1 8 8 . 6 8

1
0 . 0 0

MEM= 84,  UNII  KIP- INCH, ] ,= 36.0 A){= 2.39 sz= 2.5
KL, /R-Y= 26.8 CB= 1.00 YfD= 42.00 AI IoWABLE STRESSES:
F I z =  2 5 . 2 O  F C Y -  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 3 . 3 4  E T =  2 5 . 2 0

s Y =  2 . 5
tCZ= 25 .2O

o
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}IAM PORTABIE C],EANROOM

AI,! UNITS ARE -.POUN INCH. (UNIE.SS

MEMBER TABTE RESUII,/
FX

oTI{ERWTSE NOTED)

CRITICAI COND/
MY

-- PAGE NO.

TOADlNG/
I,OCAT I ON

4 2

RJAT IOl
vtz

85 ST TUB 35353 PASS
1 0 0 8 . 3 0  c

Arsc- H1-3
4 3 8 . 9 1

0  . 0 3 9
9 0 4 . 9 4

1
! 2 . O 0

MEM= 85,  UNIT KIP- INCH, l=  L2.0 ]u{= 2.39 SZ- 2.5 SY= 2.5
KL/R-Y= 8.9 CB= 1.00 YLD- 42.00 AI IoWABIE S?RESSES: ECZ= 25.?0
E I Z -  ? 5 . 2 o  F c Y =  2 5 . 2 0  F T t =  2 5 . 2 0  F e =  2 4 . 7 0  F T =  2 5 . 2 0  F v =  1 6 , 8 0

86 sT lIrJB 20203 PASS
L 2 6 . 9 0  r - E / f . r 4 l

0 .  L 0 4
- 8 9 4 . 8 1

I
0  . 0 0

MEM= 86,  UNIT KIP- INCH, I= 50.9 ] \ ] {= ! .27 SZ= 0.7 SY= 0.7
KL, /R-Y= 68.6 cB= L.00 v!D= 42.00 AiLowABLE sTREssEs:  Fcz= 25.20
ETZ= 25.20 Fcr= 25.?0 FTY= 25.20 FA= 18.67 FT= 25-20 Fv= 16.80

87 sT TUB 20203 PASS
1 2 9 . 0 8  T

A _ L 5 L -  n Z  - . t 0 . 1 0 0
- 9 0 6 . 3 5

L
0 . 0 0

MEM= 87. UNIT KIP-INCH, l= 50.9 Ai{= I .27 sz= 0,7 sY= 0.7
KLIR-Y= 68.6 CB= 1.00 YLD= 42.00 ALIOWABIE STRESSES: FCZ= 25.20
FTz=  25 .20  FcY=  25 .20  FTY= 25 .20  FA=  18 .57  E I=  25 .2Q Ev=  16 .80

88 ST TUB 20203 PASS
1 2 2 . 2 0  t

AISC-  H2-1
- 9 1 5 .  f , 4

0 . 1 0 4
- 8 4 9 . 9 5

1
0 . 0 0

MEM= 88,  I INIT KIP- INCH, L= 50.9 Ai {= L,27 SZ= O.7 sY= O. '7
Kl lR-Y= 68.6 cB= 1- .00 YfD= 42,00 ALIOWABLE STRESSES: ECZ= 25.2O
E I z =  2 5 . 2 0  F C Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  1 8 . 6 7  F I =  2 5 . 2 0  F v =  1 5 . 8 0

89 ST TUB 20203 PASS
5 1 . 9 8  T

ArSL-  ! tZ -  L

8 1 0 . 0 4
0 . 0 9 8

- a q 1  ? 7
I

0 . 0 0

MEM= 89,  UNIT KIP- INCH, l=  50,9 Ai {= 1.27 sz= O.7 SY= 0.7
KLlR-y= 58.5 CB= 1.00 YLD= 42.00 A_trOWABrE STRESSES: FCZ= 25-20
FTz:  25.20 FcY= 25.20 ETY= 25.20 FA= 18,67 Fr= 25.2O Ev= 16.80

90 sr ruB 20203 PAss
L 2 ' 7  . 7  5  T

Arsc- H2- 1
- 8 8 1 . 4 5

0 . 1 0 5
- 6 v 4 . r r

1
0 . 0 0

MEM= 90,  UNIT KIP- INCH, I ,= 50.9 A)(= ] .27 SZ= 0.? SY= 0. ' l
IGlR-x= 68.6 cB= 1.00 YLD= 42.00 AllolvABIE sTREssgS: ECZ= 25.20
F I T z =  2 5 . 2 o  F C Y =  2 5 . 2 0  E I Y =  2 5 . 2 0  F A -  1 8 . 6 7  E T =  2 5 . ? Q  F V =  1 6 . 8 0

9L ST TUB 20203 PASS
8 4 . 1 - 8  T

0 . 1 0 0
- v J J , U J .

1
0 . 0 0
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HAM PORTABLE CIEANROOM

ARX - ?OUN INCH {UNLESS OTHERWISE NOTED)

-- PAGE NO. 43

IOADING,/
],OCAT ION

AI,], UNITS

MEMBER TABI,E RESU] ,T /  CRITICAICOND/ RATIO/
MZ

MEM= 91",  UNIT KIP- INCH, L= 50.9 Aj (= ! .27 SZ= 0. ' l  SY= 0.7
KI /R-Y= 68.6 cB= 1.00 YID= 42.00 AITOWABIE STRESSES; FCZ:25.?A
r. ' tZ= 25.20 FcY:  25.20 ETv= 25.20 FA= 18.57 ET= 25.20 Ev= 16.80

ST TUB 20203 PASS
1 0 0 . 6 8  r - 9 2 4  . 7  5

0 . L 0 4
- 8 6 2  . 6 8

1
0 . 0 0

MEM- 92,  UNIT KIP- INCH'  IJ= 50 .9 Ax-  I .27 sz= 0 .7 sY= 0 .1
Kr lR-Y= 68.6 CB= 1.00 YID= 42.00 ALLoWABIE STRESSES: Ecz= 25.20
F I z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  1 8 . 6 ?  P t =  2 5 . 2 0  E v =  1 6 . 8 0

93 ST TUB 20203 PASS
5 1  . 4 8  T

0 .097  r -Arsc- H2-1
I t J . 6 5 - 8 8 6 . 9 8 0 . 0 0

-"*=----;;;;;;;;;;;;;--;=--;;:;--,"--' i-.,, 
sz= 0.7 sy= o.-,

KLIR-Y= 68.6 cB= 1.00 YrD= 42.00 AITOWABTE STRESSES: ECZ= 25.?O
Etz= 25-2A FcY:  25.70 EIv-  25.20 FA= 18.67 FT:  25.20 w= 76-80

94 ST .TUB 35353 PASS
L 2 . L 9  C

Arsc- H1-3
- 0 . 0 2

0 . 0 0 0
0 . 4 3

1
0 . 0 0

MEM- 9{ ,  UNIT KIP- INCH, L= 18.0 A:{= 2.39 SZ= ?.5
KLIR-Y= L3.4 cB= 1.00 vLD= 4?-00 AIIoWABIE S?RESSES !
F 1 I z =  2 5 . 2 0  F c Y =  2 5 . 2 0  F T Y =  2 5 . 2 0  F A =  2 4 . 4 0  F T =  2 5 . 2 0

s Y =  2 . 5
ECZ= 25.20

E1/= 16.80

95 ST TUB 35353 PASS
12.7'1 C

0 . 0 0 0  1

0 . 0 0 0  1

Arsc- H1-3
0 . 0 2 0 . 0 0

-"*=----;;;;;;;;;:;;;:--;=--;;-.;--*=--i-.,, 
sz= 2.5 sv= 2.;

KL/R-Y= 13.4 CB= 1.00 YrD= 42.00 A OWABLE STRESSES: ECZ= 25.?A
F T z =  2 5 . 2 0  F C Y =  2 5 . 2 0  E T ' l =  2 5 . 2 0  F A =  2 4 . 4 0  F T =  2 5 . 2 0  F V =  1 6 . 8 0

96 sr  TUB 35353 PASS AISC- H1-3
1 2 . 1 8  c  - 0 . 0 2 0 . 0 9

M E M =  9 5 ,  U N I T  K I P - I N C H '  r =  1 8 . 0  N { =  2 . 3 9  S Z =  2 . 5  S Y =  2 . 5
KLIR-Y= 13.4 CB= 1.00 Yl ,D= 42.00 AI IOWABIE STRESSES: tCZ= 25.?O
VIz= 25.20 Fev= 25.20 EIv= 25.20 EA= 24.40 FT= 25.20 Fv= 16.80

9'7 ST TUB 35353 PASS AISC- H1-3
L ? . L 8  C  0 . 0 0 n  t ? 0 . 0 0

-"*=----; ; ; ; ; ;- ; ; ; : ; ; ; ;-- ;=--; ; : ;--*=--,. . ,  
sz= 2.5 sy= 2.5

KL,/R-Y= 13.4 cB= 1.00 YID= 42.00 ALLOWABITE STRESSES: ECz= 25-20
F T  Z =  2 5 . 2 0  E c Y =  2 5 . 2 Q  F T Y =  2 5 . 2 0  F A =  2 4 . 4 0  F . T =  2 5 . 2 0  F v =  1 6 ' 8 0

0 . 0 0

0 . 0 0 0  1 -
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HAM PORTAB1E C],EANROOM

]NCH (UNI.E.SS OTHERWISE NOTED)

RESUTT/ CRITICAI,COND/
FX MY

-- PAGE NO. 44

I,OADING/
LOCAT I ON

AII, I'NITS ARE - POUN

MEMBER TABIE RATIO/
MZ

1 0 0 PRI SMAT PASS
1 0 1 9 . 1 7  c

Arsc- H1-3
957  .05

0 . 1 5 9
0 . 0 0

1
0 .  o 0

MEM= 100,  ONIT KIP- INCH, I= 96.0 AJ{= 1.38
ln'/R-Y= 81..5 cB= 1.00 YLD= 22.00 AILoWABI,E
FTz= t4.52 FcY= 13.20 PIY-  14.52 FA= 7.?5

s z =  1 . 3  S Y =  1 . 3
sTREssEs: Fcz= !3.20

FT= 13 .20 f l /=  8.80

1 0 1 PRI SMAT PASS
1 0 1 3  .  2 1  C

Arsc- H1-3
0 . 0 0

0 . t 0 1
0 . 0 0

't

MEM= 101,  UNIT KIP- INCH, I= 96.0 ] t ) (= 1.38 sz= 1.3 sY= 1.3
KLIR-Y= 81.6 CB= 1.00 YID= 22.00 ATI 'OWABIE STRESSES: FCZ= 13.20
F T z =  1 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  7 . 2 5  F T =  1 3 . 2 0  F v =  8 . 8 0

102 PRI SMAT PASS
1 0 1 7 . 7 5  C

AI SC- Hl,-3
- 9 7 0 . 0 9

1
0 . 0 0

MEM= 102,  uNlT KIP- INCH'  I /=  96.0 A]<= 1.38 sz= 1,3 SY= 1,3
Kr lR-Y= 81.6 CB=,  1.00 YLD= 22.Q0 AI ,LOWAB],E STRESSES: Ecz= I3.?O
E I Z =  1 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  1 4 . 5 2  F A =  7 . 2 5  F T =  1 3 . 2 0  I v =  8 . 8 0

103 PRI SMAT PASS
1 0 2 0 . 9 6  c

AISC- H1-3
4 3 8 . 8 7

0 .  r 8 2
9 0 4 . 8 4

1
9 6 . 0 0

MEM= 103,  UNIT KIP- INCH, I= 96.0 ] t j {=  1.38 SZ= 1.3 SY= 1.3
KL/R-Y= 81.6 CB= 1.00 vLD+ 22.00 AI I .o I {ABIE sTREssEs:  Ecz= !3.2O
E a z =  ! 4 . 5 2  F c Y =  1 3 . 2 0  F T Y =  l - 4 . 5 2  F A =  7 . 2 5  F T =  1 3 . 2 0  F v =  8 . 8 0

90. SEIECT WEID ATT
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HAM PORTABIE CI,EANROOM

AII, ONTTS ARE - INCH

MEMBER TOCATION/
IOADING

- -  PAGE NO.

STAAD-III 9IEID DESIGN
* * * * * * * * * * * * * * * * * * * * *

POUN

!iEID TYPE/
HOR STRESS

wElD SI ZEl
VERT STRESS

COMB STRESS,/
DIR STRESS

STA
1

END
1

1
3 2 2 . 9 9

1
J Z Z .  J J

5 /  l b

326.95

J , /  I 9

4 7 0 . 1 3
9 9 . 0 L

L Z d  L . 0  t

r - r97 .30

A) (=  18 .00  Sz= 3 0 . 0 0  S Y = 21 .00  Jw=  121 .50  cH= 3 .00  Cv - 1  q n

STA
1

1
2 7  0  . 6 9

1
2 ' 7 0 . 6 9

J /  l 9

2 8 t . 3 2

J /  I O

2 1 5  . 0 0

1-259 .43

3 3 8 8  . 6 3
l J b o .  f , u

END
1

A) {=  18 ,00  sZ=  30 ,00  SY=  21 .00  Jw=  l -21 .50  cH=  3 .00  cv=  1 .50

STA
1

END
1

1
2 8 9  . 4 2

1
2 8 9  . 4 2

3 / ! 5
2 4 4 . 5 1

3 / L 5
2 3 8 . t 9

3 4 0 4 , 7 5
J J U J .  b I

4 7 8 9 . 8 8
4 7 7  5  . 1 9

A : ( :  1 8 . 0 0  S Z = 3 0 . 0 0  S Y = 21 .00  , Iw=  121 .50  cH= 3 .00 cv- . 1 .  f , U

STA
1

END
1

1
2 0 9  . 8 7

1
2 Q 9  . 8 7

J /  I O

I ' 7 7 . 7 5

3 / 1 6
) .  I  ) . . 4 5

4'182.21
4 7 7  4 . 3 5

5 8 0 4 . 7 5
5 7 9 8  . 4 ?

lU<= 18 ,00 SZ= 3 0 . 0 0  S Y = 2 1 . 0 0  J I { =  1 2 1 . 5 0  C H = 3 . 0 0  C v = L . 5 0

STA
1

END
1

I
145 - 62

1
1 4 5  . 6 2

3 / L 5
1 2 3 . 0 8

3 / 1 6
1 L 9 . L 9

5800 .  85
57 9"r  . '12

lT:ifrT*3'-'"
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HAM PORTABIE CIEANROOM

AII, I'NITS ARE - INCH

MEMBER IOCATION/
IOADING

- - r.l\rE !'{ (J .

STAAD-III ! iEID DESIGN
* * * * * * + * * * * * * * * * * * * * *

POUN

WELD TYPE/
HOR STRESS

WEID SlZEl
VERT STRESS

COMB STRESS/
DIR STRESS

Ax= 18 .00 SZ= 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  1 . 2 1 . 5 0  C H = 3 ,00  cv= 1  . 5 0

STA
1

END
I

1

3 / L 6
1 1 3  .  1 4

5 /  L O

t17 .02

6 2 3 7  . 6 6
6235.?0

5 8 0 7 . 6 0
5 8 0 4 . 8 8

A : { =  1 8 . 0 0  S Z = 3 0 . 0 0  S Y = 2 1 . 0 0  J I I =  1 2 1  . 5  0  C H = 3.00  cv= 1  q n

STA
I

END
I

1
1 9 8 . 9 7

1
1 9 8 . 9 7

J /  ! O

J .  0 3 .  J J

3  / 1 6
l / t . b 3

5 8 1 - 1 . 3 5
5 8 0 5 . s 9

4 8 0 2 . 1 5
4 7 9 4 . 9 6

A i { =  1 8 , 0 0  S Z = 3 0 . 0 0  S Y = 2 1  . 0 0  J W =  L 2 1 . 5 0  C H = 3 .00  Cv= 1  q n

STA
I

END
1

1
2 7  9  . 9 0

1
2 7  9  . 9 0

3 / t 6
237.99

Z J d . J I

4 8 0 ? . 8 5
4'19 4 . L0

3 4 ' 7 7 . 0 3

N{=  18  ,00  Sz= 3 0 . 0 0  S Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3 .00  Cv= 1 . 5 0

STA
1

END
1

1
2 ' 7  6  . 5 9

1

J /  I Q

2 7 7  . 4 7

2 8 3 . 7 9

? ? t . 7  q 4

3 3 0 4 . 4 1

1290 .2L
1 2 2 7  - 8 5

L 0

3 0 . 0 0  s Y =Ax=  18 .00  sz= 21 .00  Jw=  121 .50  cH= 3 .00  cv= r . 5 0

STA
1

1
3 3 2 . 3 6

3 / 7 6 t3rz.52
7 2 2 7  . 7 0
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HAM PORTABIE CIEANROOM

A].I, UNITS ARE - INCH

MEMBER TOCATION/
IOADING

STAAD-I.II WEI,D DESIGN
*  *  *  *  *  *  *  *  *  *  +  *  *  * *  *  *  *  *  *  *

POUN

WEI,D TYFE/
HOR SIRESS

- - rA|'E trr\J .

COMB STRESS/
DlR STRESS

4 7

WEI,D SI ZEl
VERT STRESS

1 0 END
1

1 J I  L O

329 -45
5 0 8  . 0 2
L97 . ' tO

A)(= 18 .00 sz= 3 0  . 0 0  S Y = 2 1 . 0 0  J w =  1 2 1 , 5 0  c H = 3 . 0 0  c V = 1  . 5 0

l-1

1 1

STA
1

END
1

1
2 J 0 . 2 4

I
2 9 6 . 5 4

J /  I O

2 9 4 . 9 0

J /  ! 6

? 7  9  . 0 2

8 2  . 4 3

5 2 9 0 . 0 2

N { =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  l - Z L . 5 0  c H = 3 . 0 0  C V =

r2

L2

STA
!

END
1

1

1

J Y  /  .  J J

J / . L O

3 0 9 . 8 7

J U J . J b

3254 ,09
3274 .8 r

4244  .6 r
4 2 L 5 . 0 5

A)(= 18.00 sz= 3 0 . 0 0  S Y = 21.00 J l l=  121.  .  50 cH= 3 .00 cV=

1 3

1 3

STA

END
1

. ,  A 1

2  . 4 7

J /  J , O

6 . 2 7
4 ! 9 4 . 7 2
4 r 9 4 . 7 t

4 1 4 9 . 0 3
4 1 4 9 . 0 1

N(= L8 .00 Sz= 3 0 . 0 0  s Y = 2 1 . 0 0  J [ i =  1 2 1 . 5 0  c H = 3 ,00 cv= 1 . 5 0

L 4

' t / l

slA
1

END
1

1
5 > t - J I

1
J > 1 . 5 t

3  / L 6
3 1 0 . 0 8

J /  r o
3 1 6 . 5 9

q 1 6 + . 3 2

4 1 5 4 , 0 5

3 1 6 5 . 5 6
3L24 -52

Ai t= 18 .00 SZ= 3 0 . 0 0  S Y = 21.00 J9i= l -21 .50 CH= 3 .00  cV= 1 . 5 0
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HAM PORTABLE CTEANROOM

AII, I'NITS ARE . INCH

MEMBER IOCATION,/
IOADING

STAAD-III WEID DESIGN
* * t * * * * * * * * * * * * * * * * * *

-- rA('E !t\.,.

COMB STRESS/
DIR STRESS

POUN

WEID TYPE/
HOR STRESS

SIZE/
STPGSS

WETD
VERl

.LJ

STA
1

END
1

1
J l 4 . b 4

I
J  L 1 .  O q

5 /  l O

2 7 7 . 8 3

J I  L O

2 9 3  . 7 I

J U  b 5 .  Z O

. 1 5 d .  J l

1 6 l  . 4 7

A){= l -8-00 Sz- 3 0 . 0 0  s Y = 2r .00  J ! c=  1 .21 .50  cH= 3 . 0 0  C v = r- .50

L
1
3 2 5 . 2 I

1
J Z J . l t

3 / 7 6
J Z I . t )

3 / 1 6
324 .09

4 6 9 . 9 8
8 9 . 5 6

L285.22
1 2 0 0 . 4 1

END
1

A ) ( =  1 8 . 0 0  S Z =  3 0 . 0 0  S Y =  2 l - . 0 0  J W =  1 2 1 . 5 0  c H =  3 . 0 0  C v =  1 . 5 0

T7

L 7

1

END
1

1
2 ' 1 2  . 8 t

1
2 7  2  . 8 7

3 / 1 6
z 6 L . ) l

J , /  I O

Z ' J . I J

r .200 .50

3 3 8 1 . 4 8
J J J : ' . I Y

N ( =  1 8 . 0 0  s Z = 3 0 . 0 0  s Y - 2 1 . 0 0  J w =  1 2 1 . 5 0  C H = 3 .00  Cv= 1 . 5 0

1 8

1 a

STA
1

END
1

7
2 9 2 . 0 5

1
2 9 2  . 0 5

2 4 4 . 8 5

3 / L 6
2 3 8 . 5 3

3 3 9 7 . 0 2
5 J  r 5 . J  /

4 7  6 8  . 0 4
4 7 5 3 . 1 0

N { =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y = 21.00 J[ l=  121.50 Ct l - 3 . 0 0  c v =  1 . 5 0

1 9 STA
1

END
1,

I
2 t 2 . 2 7

1
2 r 2 . 2 ' 7

? 1 1 F .

1 7  7  . 9 1

r / r . b f

4 7 6 0 . 3 8
4'�152.3L

f t b d . . l f ,

s ? 6 1 . 9 9
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HAM PORTABI,E CIEANROOM -- PAGE NO. 4 9

AJ.I, UNITS

MEMBER

ARE - INCH

I,OCATION/
IOADING

STAAD-III ! iEID DESIGN
*  *  *  *  *  *  *  *  +  * *  *  *  +  *  *  *  *  *  *  *

POUN

WEID TYPE/
HOR STRESS

WEI.D SIZEI
VERT STRESS

COMB STRESS/
DIR STRESS

?t){= 18 . 00 SZ= 3 0 . 0 0  s Y = 2 1 . 0 0  J ! i =  1 2 1 . 5 0  c H = 3 .00 cv=

2 0

2 0

STA
1

END
1

1
r47  .84

1
! 4 ' 7 . 8 4

J I  L O

L Z J . I J

J /  l O
1 1 0  ' l l

5 7 6 4 . 8 0
5 ? 6 1 . 5 8

6 1 8 2 . 1 0
6 r . 7 9 , 1 8

Ai{= 18 .0 0 SZ= 3 0  . 0 0  S Y = 2 1 . 0 0  J w =  1 2 1  . 5  0  C H = 3 . 0 0  c v =  1 . 5 0

2 L

2 t

STA
1

END
1

I
t42 .45

I
L 4 2  . 4 5

3  / L 5
1 1 e  q ?

! 2 2 . 8 r

6 l - 9 1  . 9 9
6L89.2L

57 48 . ' t  L
5 '7 45 .63

A){ :  1 ,8.00 SZ= 3 0 . 0 0  s Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  C H = 3 ,00  cV= . 1 .  ) U

2 2

2 2

STA
L

END
1

1
2 0 7 . 8 2

1
2 0 7 , 8 2

3 / L 6
1 7 1 . 3 0

3  / t 6

5752.89
57  46 .59

4 1 2 2  - 2 3
4 1 t 4 . 3 r

]u {=  18 .00  sZ= 30 .00  sY= 2 1 . 0 0  J w =  l - 2 1 . 5 0  c H = 3 .00  cv=

?3 S?A
1

END

1

1

t 6 J .  t J

3  / 7 6
2 3 8 . 2 3

3  / 1 6

4 7 2 8 . 3 8
4 7 1 3 . 5 L

J  5 4 . '  .  Z J

N ( =  1 8 . 0 0  S Z = 2 1 . 0 0  J w =  1 2 1 . 5 0  C H = 3 .00 cv=

2 4

3 0 , 0 0  S Y =

STA
1

1
2 8 4  . 8 ' l

3 / 1 6 3 2 1 0 . 9 6
3 1 8 6 . 6 0
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HAM PORTABIE C],EANROOM

ATI UNITS ARE - INCH

MEMBER IOCATION/
IOADING

-- PAGE NO. 5 U

STAAD-III WELD DESIGN
* * * + * * * * * * * * * * * * * * * * *

POUN

WE1D TYPE/
HOR STRESS

COMB S?RESS/
DIR STRESS

WEI,D SIZEI
VERT STRESS

END
1

1
2 8  4  . 8 7

3/1,6
2 7  9  . 6 8

1 2 9 2  . 4 5
1 , 2 2 9  . 2 5

A)<= 18 .00 sz= 3 0 . 0 0  S Y = 2 1 . 0 0  J w -  1 2 1 . 5 0  C H = 3.00  cv= . L .  f , u

2 5 STA
1

END
1

1
340.7 '7

L
3 4 0 . 7 7

3  / 1 6
3 ? 2 . ? I

3  / 7 6
325.3 ' l

1 ,3L5.24
1228.78

498 .  69
1 6 3 , 4 0

Ai{= 18 .00 SZ= 30  ,00  SY= 21 .00  Jw=  l -21 .50  CH= r .  f  u

STA
1

END
1

1
J l V .  t Y

1
3 1 0 . 7 9

J /  L O

3  / L 6
1 A )  1 q

4 4 4  . 6 7
1 1 0 . 8 8

3 1 9 0 . 1 4
3162 ,  40

Nt=  18 .00  sz= 3 0 . 0 0  s Y = 2f  .00 $r t= 121 .  50 cH= 3 .00  cv= 1 . 5 0

) 1 STA
1

END
1

I
414.54

l-
4 7 4 . 5 4

3 / 7 6
3 1 9 . 0 9

3 / t 6
3 1 2 . 5 8

3 2 0 9 . 0 0
3 1 6 6 . 0 7

4204.24
4 t 7 2 . 0 6

N(= 18 .  00 sZ= 3 0 . 0 0  S Y = 2 1 . 0 0  J w =  1 2 1 . 5 0  c H = 3 .00  Cv= 1 . 5 0

z d

2 8

STA
1

END
1

L 7 . 6 2

t r .62

3  / 1 6
t 7  - 5 2

3  / 1 6
1 5 . L 4

41.55 .  7  8
4L55 .'7 4

4 L ? 6  . 6 ?
4  L t O .  a  t

] \ ) {= 18.00 SZ= 3 0 . 0 0  S Y = 2 1 , 0 0  J w =  l - 2 1 . 5 0  c H = 3 .00  cv= 1 . 5 0
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HAM PORTAB1E CIEANROOM

AII, UNITS ARE - INCH

MEMBER I,OCAT]ON/
IOAD]NG

STAAD-I.I I WEID DESIGN
* * * * * * * * * * * * * * * * * + * * *

-* PAGE NO.

COMB STRESS/
DIR STRESS

POUN

WETD TYPE/
HOR STRESS

s IzE/
STRESS

lIEID
VERT

STA
1

END
1

1
3 8 8 . 1 5

1
3 8 8 . 1 5

J /  L 5

3 0 4 . 9 4

3 / L 6
J l - I . 4 J

4 L 6 3 . 9 0
4 1 3 4 . 5 4

31.49 ,  31-
3109 .7 4

A : { =  1 8 . 0 0  S Z = 3 0 . 0 0  s Y =  2 1 . 0 0  J w =  1 . 2 L . 5 0  c H = 3 .00  cv= l . . f u

5 U

3 0

STA
1

END
1

1
3 0 5 . 0 8

1
3 0 5 . 0 8

J /  l O

4 t 5 . J L

J /  ! O

3 0 4 5 .  s 9
3 0 1 7 . 9 0

449 .4- I
l 5 d  .  / J

- - - - - - - - - i - - -

A i { =  l - 8 . 0 0  s Z =  3 0 . 0 0  S Y =  2 1 . 0 0  J l l =  1 2 1 . 5 0  c H =  3 . 0 0  C V =  1 . 5 0

3 L

3 1

STA
1

END
1

L  . 6 2
3 / L 6

L57 . 69

3 / t 6
1 4 8 . 6 4

L 2 4 I  . 4 6
L 2 3 2  , L 6

453.20
4 2 8 . L 3

.iu(= 12 .00 sz= 1 3 . 3 3  S Y = 3 6 . 0 0  c H = 2.00  cv= 1 . 0 0

5 Z

3 2

STA
L

END
I

3 /1,6

3 / 1 6
L t  l . ) 6

4 5 0 . 3 0
4 2 7 . 9 2

280r .7 6
2798 .53

N}J{= 12 .0O sz= ! J .  J 5  > r = 36 .00  cH= 2 .00 CV= 1 . 0 0

5 J STA
1

END
1 8 1 . 9 3

J / 1 b

1 0 1 . L 4

J /  l O

9 5 . 0 4

2804 .02
2 8 0 0 . 9 9

4 0 1 9 . 7 8
4017 .82
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HAM PORTABIE CI,EANROOM

AII UNI?S ARE - INCH

MEMBER IOCATION/
IOADING

-- PAGE NO. 52

STAAD-TI I WEID DESIGN
* * * * * * * * * * * * * * * * * * * * *

POUN

WELD TYPE/
HOR STRESS

WELD SrZE/
VERT STRESS

COMB STRESS/
DIR STRESS

NA){= L2.00 sz= I J .  J J  > I = 3 6 . 0 0  c H = 1 . 0 0

3 4 STA
1

END
1

1
1 1 1  ' A

1
r ! 7 . 2 4

6 7 . 2 0

J /  r b
6 1 . 1 0

4023 . 46
4 0 2 1 . 1 9

4 1 5 6 . 6 8
4 1 5 4 . 5 8

A ) ( =  1 2 . 0 0  S Z = 1 3  . 3 3  S Y = 9 . 3 3  J W = 2 . 0 0  c V : 1 . 0 0

3 5

J f ,

STA
1

END
1

1
1 5 4 .  6 4

1
I 5 4  . 6 4

J /  I b

1 1 n  ? e

3  / 1 6
1 1 4 . 0 3

4 1 5 5  .  5 3
4 1 5 1 . 1 9

J  I  Z 1 ! .  J 0

3 7  1 9  . 4 0

dA.l(= 72.00 S2= 1 3 . 3 3  S Y = 3 5 . 0 0  c H = 2 . 0 0  C v =  1 . 0 0

3 6 STA
I

END
1

1

'I

' l -35 .  1b

3  / 1 6
1 1 4 . 3 5

3 / L 6
1 1 0  .  6 1

3 '125 .L6
3720.L '1

4 ! 5 6 . 8 2
4L52 . 45

A i ( =  L Z . V V  > ) t " = 2 . 0 0  C v = 1 . 0 0

3 7

3 7

1

END
I

1
1 1 8 . 0 7

1
1 1 8  . 0 7

5 t  ! 6
b I . J I

3 / 1 6

4 L 5 7 . 9 1 ,
{ r J 3 .  / O

403L.52

3 8

1 3 . 3 3  S Y =?u{=  12 .00  SZ- 2 ,00  cv : 1 . 0 0

STA
I

3 / 1 6
9 5 . 3 7

4 0 2 7  . 6 0
4025 .63
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HAM POR?ABIE CI,EANROOM -- PAGE NO. 5 3

STAAD-TII WEI,D DESIGN
* * * * * * * * * * * * * * * * * * * * *

AII I'NITS ARE - INCH POUN

MEMBER IOCAT]ON/ WEID TYPE,/
I,OADING HOR STRESS

WEI.D SIZEl
VERT STRESS

COMB STRESS/
DIR STRESS

I t t END
1

3 /1,6
70t  ,  47

2800. '1 '1
2 1 9 1  . 7 2

N{=  12 .00  sz=  13 .33  sY= 3 6 . 0 0  c H = 1 . 0 0

3 9 STA
1

END
1

4 3 . t 9

43 .L9

3 / 1 6
r 2 8 . 0 4

3 / L 6
I J q . I q

2 7 9 9 . 0 L
, ? o q  ? q

4 5 5 . 4 0
4 3 3 . 0 4

A i { =  1 2 , 0 0  S Z =  1 3 . 3 3  s Y = 36 ,00  cH= 2 .00 cV= 1 . 0 0

4 0

4 0

STA
I

END
1

8 . 0 6

8 . 0 6

1 4 9 . 2 6

t /  L b

1 5 2 . 3 0

4 5 8  . 1 5
4 3 3 , 0 8

L ? 7 3  . 5 !
L ? 6 4 . 3 4

N(=  12 .00  sz :  13 .33  sY= 3 6 . 0 0  c H = 1 . 0 0

4 t

4 T

STA
1

END
1

J . O . 5  /

1 6 . 3 7

J t  ! o
1 5 6  . 4 4

J /  L 6

1 5 3 . 3 9

L 2 B 8  - 3 6
L 2 7 I  . 7 2

4 4 7 . 0 8
4 1 9 . 6 3

3 6 . 0 0  c H = 2.00  cv= 1 . 0 0

4 2

4 2

S?A
1

END
1

5 1  . 1 7

J r _ . - t /

J /  J . O

1 3 8 . 1 4

3 / L 6
L 3 2 . 0 4

4 4 5  . 0 4
4 1 9 . 9 5

2 7  8 3  - 0 1

A i { :  1 2 . 0 0  S Z = 1 3 . 3 3  S Y = 2 . 0 0  c V =  1 . 0 0
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HAM PORTABIE CIEANROOM

AI,I I'NITS ARE - INCH

MEMBER TOCATION/
I,OADING

-- PAGE NO.

STAAD-III !{EID DESIGN
* * * * * * * * * * * * * * * * * * * * *

POUN

WETD TYPE/
HOR STRESS

WEID SIZEl
VERT STRESS

COMB STRESS,/
DIR SIRESS

4 3

43

STA
1

END
1

8 9 . 2 5

8 9 . 2 5

1 0 4 . 9 5

3  / 1 6

2 1 8 8 . ! 4
2 '784.7 4

4 0 1 5 . 3 8
4 0 1 3 . 1 7

N { =  1 2  . 0 0  S Z = l-3 .33 SY= 3 6 . 0 0  c H = 2 .00  Cv= 1 . 0 0

4 4

4 4

STA
l-

END
l-

1
L23 .7 4

1
r23 .'7 4

J / L O

7 0 - ? 7

J I  L P

6 4 . L 7

4 0 1 9 . 3 5
4 0 1 6 . 8 3

414 5 .  01-
41,43 -66

e" (=  12 .00  SZ=  13 ,33  SY=  9 .33  JW= 36 .00  cH=  2 .00  cv=  1 .00

4 2

STA
1

END
1

1
t - 6 0 . 0 3

1
1 6 0 . 0 3

1 1 3 . 0 4

t - L b .  / u

41_44 .62
4 L J > . > 6

3 7  L 2  . 6 8
3 7 0 7 . 3 9

AX= !2.00 sz= 13 .33  sY= 9 . 3 3  J W = 36-00  cH= 2 .00  cv= 1 . 0 0

STA
1

END
1

1
1 5 8 , 1 5

1
1 5 8 . 1 5

3 / 1 6
_ L - I o . u b

J /  I 9

1 1 2 . 3 1

3 1 t 2  . 6 7
3 7 0 7  . 4 8

4L47 .87
4 1 4 3 . 3 3

A)(= !2.00 Sz= 3 5 . 0 0  c H = 2 .00  cv= 1 . 0 0

4 7 STA
1

END
1

1'J,zt .32

1
72L .32

62 -88

3 / 7 6

4 ! 4 9 . t 5
4 t 4 6 . 9 0

4 0 2 ! . 3 0
4 0 1 8 . 8 8
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HAM PORTABIE CLEANROOM

AIT I'N]TS ARE - INCH

MEMBER TOCATION/
LOADING

STAAD-I.I] WEI,D DESIGN
* * * * * * * * * * * * * * * * * * * * *

-- PAGE NO.

COMB STRESS/
DIR STRESS

POUN

WEID TYPE/
u.!D <.FpFc c

S T Z E /
STRESS

WEID
VERT

N { =  1 2 . 0 0  S Z = 1 3 . 3 3  s Y = 3 6 . 0 0  c H = 2 .00  Cv= 1 . 0 0

4 8

4 8

STA
1

END
1 8 6 . 7 7

J, /  . lo

3  / L 6

4017 .43
4015  .32

2 8 0 ? . 1 3
2 8 0 3 . 8 9

Al<= 12.00 sz= 13  .33  sY= 3 6 . 0 0  c H = 2 .00  Cv= 1 . 0 0

4 9

4 9

STA
1

END
1

4 " 1  . 6 L 1 3 0 . 0 8

J / . L o

I J  b .  I d

2 8 0 4 . 9 L
2 8 0 r  . 4 9

459.?8
4 3 6 . 0 4

A.:(= !2 - 0O sz= 9.33 Jw= 3 6 . 0 0  C H = 2 .00  cv : 1 - . 0 0

5 0

5 0

STA
1

END
1

J /  I O

I J l . , Z b

3 / t 6

4 3 6 , 1 3

! 2 3 2  . L 6
L Z 2 2  , 4 4

A: t=  12 .00  sz= 3 5 . 0 0  C H = 2.00  cv= 1 . 0 0

! I

f,-L

qT t

1

END
1

J . U f ,

3 . 8 5

1 ? O  O J 1

3 / t 6

9 4 2 . 7 8
J 5 Z .  J . l

4528.r ' l
4527 .20

]\){= 1-2 . 00 SZ= 3 6 . 0 0  c H = 2 .00 cv: 1 . 0 0

5 2 STA
1

I J .  J J  5 I =

L . 7 7
3  / 1 6

1 7 . 0 4
4 0 8 6 . 1 - 8
4 0 8 6 , 1 5
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HAM PORTABIE CIEANROOM

AI.I I'NITS ARE - INCH

MEMBER IOCATION,/
IOADING

_- PAGE NO. f , t )

STAAD-III ViEI,D DESIGN
* * * * * * * * + * + * * * * * * * * * *

POUN

WELD TYPE/
HOR STRESS

COMB STRESS/
DIR STRESS

WE1D SIZE/
VERT STRESS

END
1

5 /  L O 4 0 7 7  . 4 6
407 7 .427 . 7 7

A i {=  12 .00  sz= 1 3  . 3 3  S Y = 3 6 . 0 0  C H = 2 .00  cv= 1 . 0 0

3 J

STA
I

END
I

3 / 1 6
9 4 . 5 8

3  / 7 6
7 4 0  . 7  4

4 5 2 9  . 3 8
4 5 2 8 . 3 9

o ? ?  q 1

9 6 3 . 5 8

A)(= 12.00 SZ= r J . 5 5  5 r = 2 .00 cv- 1 . 0 0

7 8

STA
1

END
1

J /  t o

8 ? . 6 8

3 / 1 6
8 7  - 6 5

1 8 8 3 . 5 6

'7  83  -e4
? ? (  ? q

N{=  14 .00  sz= 1 6 . 3 3  S Y = 5 7 . 1 7  C H = 1 .75  Cv=

7 9

7 9

STA
1

END
1

9 ' 7 . 2 8
3  / 1 6

92 .90

3  / t 6
9 2 . 9 0

7 5 8 . 4 1
/ q t r . J v

7 7 6 . 9 6
' 1 0 4 . 2 3

A:(= 14.00 sz= t o . J 5  J t = 57 . !7  cH= 1 .75  cv= 1 . 7  5

8 0

8 0

STA
L

END
1

8 0 . 0 2

8 0 . 0 2

7 9 . 0 ?

3  / 1 6
7 9  . 0 2

2 0 1 9 . 9 9
2 0 1 6 . 8 6

? 3 0 . 8 7
7  2 2  . I 7

A ) ( =  1 4 . 0 0  S Z = 1 6 . 3 3  J W = r . 7 5
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i{AM PORTAB].E CIEANROOM

AI,], UNITS ARE - INCH

MEMBER I,OCATION/
I,OADING

-- PAGE NO. J I

STAAD-I.II WE].D DESIGN
* * * * * * * * * * * * * * * * * * * * *

POUN

WELD TYPE/
HOR STRESS

WEID SIZE/
VERT STRESS

COMB S1RESS/
DIR STRESS

8 1

8 1

STA
1

END
1

93 .4 '7

93  .4 ' t

J /  J . O

93 . 4'1

J / l o
9 3  . 4 7

4 0 0 , 5 3
3 7 8  . 0 9

4 0 3 , 4 3
3 8 1 . 1 5

Ai<= 14.00 sz= 1 6 . 3 3  s Y = 16 .33 JW= 1 .75  cv=

8 2 STA

END
L 7 0 . 3 1

3 / L 6
8 8 . 1 9

2 / ' t  a

8 8 . 1 9

L 8 8 9 . 4 4
1 8 8 6 . 0 7

7  8 3  . 5 4
/  / l . J d

8 2

Ai{= 14.00 SZ= 1.  ?5 CV=

9 3

8 3

STA
1

END
1

9 7 . 2 4
3  / L 6

9 2 . 8 6

J /  I P

9 2 . 8 6

t a 6 .  t o
' t  46 . '15

7 L 7 , 3 0
7  0 4  . 5 9

NA){= 14 . A0 SZ= _ l b . J J  5 r = 5'1 . L7 cH= 1 . 7 5  c V =  1 . 7 5

8 4

8 4

L

END
I

'7 5 .68

7 5 . 5 8

3 / L 6
6 8  . 8 3

J J  ! 6

6 8 . 8 3

t 8 6 5 . 4 8
18 62 .6 '7

J d J .  O v

5 7  6 . 6 9

A)(= 14 . 00 Sz= t b .  J J  5 r = 57.  l?  CH= 1  . 7 5  C V =  I . 7 5

8 5 STA
7

END
1

9 3 . 3 0

9 3 . 3 0

3 / 1 6

3  / t 6
9 3 . 3 0

8 3 0 . 1 7
8 1 9  .  6 1

8 3 3 . 4 3
827.92
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HAM PORTABIE C1EANROOM

AI], UNITS ARE - ]NCH

MEMBER IOCATION/
IOADfNG

-- PAGE NO. 5 8

STAAD-III WE],D DESIGN
* * * * * * * * * * * * + * * * * * * * *

POI'N

WE],D TYPE/
HOR STRESS

WE],D SI ZE,/
VERT STRESS

COMB STRESS/
DIR STRESS

A ) ( =  1 4 , 0 0  S Z = 1 6  . 3 3  S Y = 5' l  . l7  cH= 1 . 7 5  C V =

8 6

o b

STA
1

END
1

I
L t o .  t J

1
! z o  -  z J

3 / 1 6

3  / 1 6
r32 .6'l

1 U 3 q . f f

t I 4 2 . 6 3
1 1 2 7 . 8 6

8 . 0 0  s Z = 5  . 3 3  S Y = 5.33 J l {= 1 . 0 0  C V = 1 . 0 0

8 7

o ,

STA
1

END
1

t t . 6 )

I  t , 6 3

J /  l b

8 0 . 7 6

J / I b

8 9 . 3 8

L 7 7 5 . 9 9
L 7 7 2  . 4 4

8 9 2  . 4 8
8 8 4 . s 7

8 . 0 0  S Z = 5 . 3 3  S Y = 5.33 J! i= 1 0 . 6 7  c H = 1 . 0 0  C V = l - . 0 0

8 8

8 8

STA
1

END
I

1
1 1 8 . 9 1

1
1 1 8 . 9 1

3 / L 6
r t - + .  f  f

3  / 1 6
723 .  r8

1 8 5 4 . 3 2
1 8 4 6 .  9 5

1 1 6 6 . 0 6
LL53 .  42

8  . 0 0  s z = 5.33  J I t l= 10 .67  cH= 1 . 0 0  C V = 1 . 0 0

8 9

8 9

STA
l-

END
1

8 5 . ? 0

8 5 . 7 0

3 / L 6
8 8 . 9 0

J /  I b

Y  I  . 2 5

L 7  4 0  , 4 5

942 .8 r

8  . 0 0  s Z = 5 .  J J  J W = 1 0 . 6 7  c H = 1 .00 cv= 1 . 0 0

9 0

5 . 3 3  s Y =

STA
1

1
7 2 7 . 0 6

1 8  6 9 , 2 3
1 8 6 0 . ? 3
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HAM PORTABIE C1EANROOM

AlI, UNITS ARE - INCH

MEMBER TOCATION/
IOADING

- -  rA \ r ! '  Nv .

STAAD-] I1 WE],D DESIGN
* * * * * * * * * * * * * * * * * + * * *

POUN

WEID TYPE/
HOR STRESS

!{EID Sl ZEl
VERT STRESS

COMB STRESS/
DIR STRESS

9 0 END
1

1
r 2 7 . 0 6

J /  L A

r -33 .34
1 1 4 7 . 0 5
1 1 ' 2 . ,  1 1

8 . 0 0  s z = 70 -67 cH= 1- .00 cv: 1 . 0 0

9 L

' L

STA
1

END
I

u z .  t f ,

A Z .  L J

8 6 . 8 3

9 5 .  4 6

1178 .79
t17  4 .7  6

a z  |  , 0 >
9 1 9  ,  1 0

8 . 0 0  S z = 5 . 3 3  s Y = f  . 5 J  . J W = 10 .6?  cH= 1 .00  cv= 1 . 0 0

9 2 STA
1

END
L

1
r 2 ' 1  . 9 4

1
L 2 7  . 9 4

3 / L 6

3 / 1 6
1 3 3 . 4 0

I 6 O J . I +

1 8 5 4 . 5 5

7137 .32

N(= I  . 0 0  S Z = f , .  J J  5 I = 5 . 3 3  J W = 1 .00  cv= 1 , 0 0

9 3

9 3

STA
1

END
1

e 3 . 9 4

8 3 . 9 4

3  / 1 6
8 7 . 3 4

3  / L 6
9 5 . 9 6

! 7  1 9  . 4 L
l / . t f . f +

9 3 2 . 9 9
9 2 4 . 2 4

I  . 0 0  s z = 5 . 3 3  S Y = 5  .  JJ  Jv t= 1 0 . 6 ?  C H = 1 . 0 0  c v =  1 . 0 0

9 4

9 4

STA
t

END
1

0 . 0 0

0 . 0 0

3 / 7 6
0 . o 2

3  / L 6
0 . 0 ?

4 . 7 9
4 . 7 9

u . r o

N ( =  1 4 . 0 0  S Z = - L b . J J  > t = 16 .33 Jw= 5 ? . 1 ?  C H = 1 .75  cv= L . 7 5
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I{AM PORTABIE CI,EANROOM

A].1 UNITS ARE - INCH

ME},{BER I,OCATION/
],OADING

STAAD-III I iE],D DESIGN
* * * * * * * * * * * * * * * * * * + * *

POUN

V^IEJ,D TYPE/
HOR STRESS

COMB STRESS/
DIR STRESS

WEID SIZE/
VERT STRESS

9 5 STA
1

AND
1

0 . 0 0

0 . 0 0
J /  L O

0 . 0 1

0 . 0 1

4  . ' 10
4 , 7 0

0 . 0 7
0 . 0 5

1 4 . 0 0  s Z = 1 6 . 3 3  S Y = 5 ? . 1 ?  C H = 1 . 7 5

9 6 STA
1

96 . END
1

0 . 0 0

0 . 0 0

J I  L O

0 . 0 0

0 . 0 0
0 . 0 4
0 , 0 4

NAj (=  14 .00  sz=  15 .33  sY=  16 .33  Jw=  57 .17  cH=  1 .75  cv=  l . ' 15

STA
7

END
I

0 . 0 0

0 . 0 0

3 / 1 6

3 / 1 6

0 , 0 0

0 . 0 0

4  . 6 8
4  . 6 8

0 .  0 5
0 . 0 5

A)( :  14.00 SZ= 57 .77 cH= 1 .75 Cv= 1  ? q

* * * * * * * * * * * * * r * * * + END OF TABUIATED WE1D DESIGN * * * * * * * * * * * * * * * * * *
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HAM PORTABLE CTEANROOM

STEEI TAKE-OFF

-- PAGE NO. o l

PROFITE

ST TUB
ST TUB
ST TUB
ST TUB

60303
49203
J f , J f , J

2 0 2 0 3

I,ENGTH (INCH)

6 7  4 . 0 0
5 3 4 . 5 0
2 6 4 . 0 0
4 0 7  . 2 9

WEIGHT (POUN)

5 9 8  . 9 3 0
? n q  q q ?

L  I d . J O Z

1 4 6 . 3 8 5

I 2 ? 9  . 4 3

395.32 CI 'BTC rNCH

SToRAGE * * * *+* * * * * * *

TOTAL -

TOTAI VOI,UME OF PRISMATIC SECTIONS =

**+*+*j.***** END OF DATA FROM INTERNAI

9 2 .  F I N I S H

* * * * * * * * * * * i * * *  E N D  O F  S T A A D - I I I  * * * * * * * * * * * * * * *

,  + * * *  D A T E =  O C T  4 , 7 9 9 6  T I M E =  L 5 : 5 3 : 4 9  * * * *

* * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* For questions on STAAD-III, contact: *
*  Research Engineers,  rnc at
*  Ph:  (7!4 ' ,  974-2500 Fax:  (7f4)  927-?543 *
* * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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