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File' View Title Block

| C:\COMPRESS\MANIFOLD\b-9.vsl:Weight summary

component =—=ee=mm—cee————————— e Weight (lbs) COntribuye
Metal Metal Trays Packed Insul Lin
New Corr & sup Beds
Spool b=-9 6737 6737 0 0 0
Reducing flg 370 370 0 0 0
Adapter flg 370 370 0 0 0
7477 7477 o 0 0

Vessel operating weight, corroded:
Vessel empty weight, corroded:
‘Vessel empty weight, new:

Vessel test weight, new:

File View Title Block

7,895 1bs
7,895 1bs
7,895 lbs
68,289 lbs

| C:\COMPRESS\MANIFOLD\b-9.vsl:Weight summary

Vessel operating weight, corroded:
Vessel enpty weight, corroded:
Vessel empty weight, new:

Vessel test weight, new:

Component ———————cec—emmmme e ——— Weight (lbs) Contribute
Metal Metal Trays Packed Insul Lir
New Corr & sup Beds
spool b-9 6737 6737 0 0 0
Reducing flg 1381 1381 0 o o
Adapter flg 370 370 0 0 0
8488 8488 0 0 0

2,906 lbs
8,906 lbs
8,906 lbs
69,300 lbs
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MN/ELEM

STRUCTURE DATA

TYPE = SPACE

NJ = 18

NH = 17

NE = @

NS = 6

NL = 4 Y
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YMAX= 708.0 { b
ZHAX= 77.3 z

6v 3o 11 93ed
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{ "ON UOISIAR]

J=18,H317

UNIT ENC POV

S TAAD POST-PLOT (REV: 21,0 )

DATE: MAR 29, 1886
TITLE: B85 MODE CLEANER TUBE SUPPORTS

USER I0O:tProcess Systems Interncotional




PAGE NO. 1

**************************************************

STAAD- III
Revision 21.0
FProprietary Program of
Research Engineers, Inc.
Date= SEP 17, 18%6
Time= 14:18:40

* * %k * F *

*

USER ID: PROCESS SYSTEMS INTERNATIONAL IN *

**************************************************

P

1. STAAD SPACE B-9 BEAM TUBE MANIFOLD SUPPORT
2. INPUT WIDTH 72
3. UNIT INCHES POUND
4. JOINT COORDINATES
5. 10. 0. 0.; 2 36. 0. 0.; 3 150. 0. 0. 4 318, 0. 0.; 5 444. 0. 0.
6. 6 474. 0. 0.; 7 150, 0. -38.625; 8 150. -70. -38.625; 9 150. 0. 38.625
7. 10 150. -70. 38.8625; 11 318. 0. -38.625; 12 318. -9. -38.823
§. 13 318, -70. -38.625; 14 318. O. 38.625; 15 318. -9. 38,625
9. 16 318. -70. 38,625; 17 246, -70. 38.625; 1B 246. -70. -38.625
10. MEMBER INCIDENCES
11. 11 2; 22 3; 334; 445;530° 6; 6 3 7; 74 11; 8 3 9; 9 4 14; 10 8 7
12. 11 10 9; 12 12 11; 13 13 12; 14 15 14; 15 16 15; 16 18 12; 17 17 15
13. MEMBER PROPERTY AMER
14, 10 11 TABLE ST TUB40203
15. 1 TO 5 TABLE ST PIPE OD 72.75 ID 72.25
16. 12 TO 17 TABLE ST TUB40408
17. 6 TO 9 TABLE ST TUB1401408
18, MEMBER RELEASE
19, 10 TO 12 14 END MX MY MZ
20. CONSTANTS
21. E STEEL ALL
22. POISSON STEEL ALL
23. DENSITY STEEL ALL
24. BETA %0. MEMB 10 TO 15
25. ALPHA 0.00000919 MEMB 1 TC 9
26. SUPPORTS
27. 8 10 FIXED BUT M2
28, 13 16 TC 18 FIXED
29_ **********************************
30. LOAD 1 DEADWEIGHT
31. JOINT LOAD
32. 2 FY -740.
33. * FLANGE WEIGHT
34. 5 FY -1751.
35. * FLANGE WEIGHT
36. MEMBER LOAD
37. 1 TO 5 UNI Y -16.15
38, * VESSEL WGHT = 6737.#/408"
39. **********************************
40. LOAD 2 DW+TH+VACUUM
41, JOINT LOAD
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B-9 BEAM TUBE MANIFOLD SUFPPORT -- PAGE NO. 2

42, 2 BY -740.

43. 5 FY -1751.

44, 5 F¥X -3812858.992.

45, * UNBALANCED VACUUM LOAD €@ A-1 BELLOWS
46. MEMBER LOAD

47. 1 TO 5 UNI Y -16.15

48, TEMPERATURE LOAD

49. 1 T0 5 TEMP 330,

(. Frdokdkkk ko bk ok ok ok ko ko kk ke ke ke
51. LOAD 3 DW+TH+SEIS-AXIAL

52, JOINT LOAD

53. 2 FY -740.

54. % FY -1751.

55. 5 FX -38129.9%2

56. 2 FX -42.

57. 5 FX -98.

58. MEMBER LOAD

55, 1 TO 5 UNI Y -16.15

0. 1 TO 5 UNI X -0.908

61. TEMPERATURE LOAD

€2. 1 TO 5 TEMP 330.

G3. Hkkkokkook ek k kg kok sk ok ek ke
64. LOAD 4 DW+TH+SEIS-LAT

65. JOINT LOAD

66. 2 FY ~740,

67. 5 FY -1751.

68. 5 F¥ -38129.9%92
€9. 2 FZ 42.

70. 5 FZ 98.

71. MEMBER LOAD

72. 1 TO 5 UNI Y -16.15

73, 1 TO 5 UNI Z 0.%08

74. TEMPERATURE LOAD

75. 1 TO 5 TEMP 330.

TE. EAk ko ko dokok ko kb ok ke ko kkok
77. LOAD 5 THERMAL DISPL "BAKEQUT"

78, TEMPERATURE LOAD

79, 1 TO 5 TEMP 330.

80. *******'k**-k***********************

81. PERFORM ANALYSIS

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 18/ 17/ &
ORIGINAL/FINAL BAND-WIDTH = 10/ 5
TOTAL PRIMARY LOAD CASES = 5, TOTAL DEGREES OF FREEDOM = 74
SIZE OF STIFFNESS MATRIX = 2664 DOUBLE PREC. WORDS
REORD/AVAIL. DISK SPACE = 12.05/ 954.8 MB, EXMEM = 14.83 MB
PROCESSING ELEMENT STIFFNESS MATRIX. 14:18:42
PROCESSING GLOBAL STIFFNESS MATRIX. 14:18:42
PROCESSING TRIANGULAR FACTORIZATION. 14:18:42
CALCULATING JOINT DISPLACEMENTS, 14:18:42

Revision No. 1
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B-9 BEAM TUBE MANIFOLD SUPPORT —-- BAGE NO. 3

. 4+ CALCULATING MEMBER FORCES. 14:18:42

§2. PRINT MATERIAL PROPERTIES ALL
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B-9 BEAM TUBE MANIFOLD SUPPORT

MATERIAY, PROPERTIES..

ALL UNITS ARE - POUN INCH

MEMEBER

Wt WP

*kkkkkrkkix* END OF DATA FROM INTERNAL STORAG

E

28000000.0
29000000.0
25000000.0
29000000.0
25%000000.0
29000000.0
2%000000.0
2%000000.0
29000000.0
29000000.0
290006000.0
29000000.0
29000000.0
290000Q0.0
2%000000.0
29000000.0
29000000.0

G

1115384¢6.0
11153846.0
11153846.0
11153846.0
11153846.90
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0

83. PRINT MEMBER INFORMATION ALL

DEN

0.28299999
0.28299999%
0.28299999
0.2B829939%
0.28299999
0.28299999
0.2829999%
0.28299999
0.28299599
0.28299999
0.28299999
0.28299999
0.28299999
0.282998993
0.28259999
0.28299999
0.28299%93

-- PAGE NO,

ALPHA

0.00000819%
0.00000919
0.00000919
0.00000319
0.000060819
0.00000919
0.00000919
0.00000819
0.00000812
0.00000000
0.00000000
0.00000000
0.00000000
0.000000Q00
0.00000000
0.00000000
0.00000000

E dd ek kol Kok ok gk
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B-9 BEAM TUBE MANIFOLD SUPPORT

MEMBER. INFORMATION

MEMBER

woo-JhobswhBE

10
11
12
13
14
15
i6
17

*4kkkkkk+kok END OF DATA FROM INTERNAL STORAG

START
JOINT

10
12
13
15
le
18
17

o0 dx Lo W WO

END
JOINT

=
W oed s 0 s GO R

[t

LENGTH
{INCH)

36.000
114.000
168.000
126.000

30.000

38.625

38.625

38.625

38.625

70.000

706.000

9.000

61.000

9.000

61.000

94,366

94.366

g4. PRINT JOINT COORDINATES ALL

BETA
{DEG}

¢.00
0.00
0.00
0.00
.00
.00
.00
.00
. G0
90.00
90.00
90.00
80.00
20.00
90.00
0.00
0.00

Do oo

-- PAGE NO. 5

RELEASES

000000000111
000000000111
000000000111

000000000111

E *dkk A dek ok ok ko dok

Rewvision No. 1
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B-9 BREAM TUBE MANIFOLD SUPPORT

JOINT COORDINATES

COCRDINATES ARE INCH UNIT

JOINT

G-Ik W

4

0.000
36,000
150.000
318.000
444.000
474,000
150.000
150.000
150.000
150.000
318.000
318.000
318.000
318.000
318.000
318.000
246.000
246.000

Y

0.000
0.000
0.000
0.000
0.000
¢.000
0.000
-70.000
0.000
~-70.000
0,000
-9.000
-70.000
0.000
-9.000
-70.000
-70.000
-70.000

Z

0.0qa0
0.000
0.000
0.000
0.000
0.000

-38.625
~38.625

3B.625
39.825
-38.625
-38.625

-38.625

38.625
38,625
38.825
38.625
-38.625

*kkdxkkkkkkd END OF DATA FROM INTERNAL STORAGE Fok Kk kdk ek

85. PRINT SUPPORT INFORMATION ALL

SUPPORT INFORMATION (1=FIXED, O=RELEASED)

UNITS FOR SPRING CONSTANTS ARE PCUN INCH DEGREES

JOINT

i0
13
le
17

18

FORCE-X/ FORCE-Y/

KFX KFY

1 1
0.0 0.0

1 1
G.0 0.0

1 1
0.0 0.0

1 1
0.0 0.0

1 1
0.0 0.0

1 1
c.0 0.0

FORCE-
KF2

z/

MOM-%/ MOM-Y/
KM KMY
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

- PAGE NO. 6

MOM-Z/
KMZ

Revision No. 1
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B-9 BEAM TUBE MANIFOLD SUPPORT -- PAGE NO. 7

. #xxukkkt*x% END OF DATA FROM INTERNAL STORAGE ****iwua

86. PRINT ANALYSIS RESULTS

Revision No. 1
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B-9 BEAM TUBE MANIFOLD SUPPORT

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

1

10

1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
4
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3

X-TRANS

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

00111
07083
07258
07093
96440

.00111
.96175
. 96340
. 96175
.85522
.00111
.61603
.61766

61603
50949

. 00111
.10653

10814
10653

. 00000
.00111
.27268
.27105
.27268
.38212
.00111
.363066
.36203
.36366
.47310
.00111
.61603
.61766
.61732
. 50949
.00000
.00000
.00000
. 00000
.Q0o00
.00111
. 61603
.61766
.61473
.50949
. 00000
.00000
.00000

Y-TRANS

-0.00856
-0.01434
-0.01443
-0.01434
0.00000
-0.00752
-0.01192
-0.01198
-0.01182
0.00000
-0.00413
-0.00413
~0.,00413
-0.00413
0.00000
-0.00478
0.00170
0.00179
0.00170
0.00000
-0.01174
-0.00041
-0.00024
-0.00041
0.00000
-0.01338
-0.00089
-0.0007¢C
-0,0008%
0.00000
-0.00216
-0.0021e
-0.00216
-0.00214
0.00000
0.00000
0.00000
0.00000
0.00000
¢.00000
-0.00216
-0.00216
-0.00216
-0.00218
0.00000
0.00000
0.00000
0.00000

Z~TRANS

0.00000
0.00000
0.00000
0.086129
0.00000
0.00000
0.00000
0.00000
0.06005
0,00000
0.00000
0.00000
0.00000
0.05613
0.00000
0.00000
0.00000
d.00000
0.05070
0.00000
0.00000
0.00000
0.00000
0.04712
0.00000
0.00Q00
0.00000
0.00000
0.04627
(.00000
0.00000
0.00000
0.00000
0.05613
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.05613
0.00000
0.00000
0.00000
0.00000

X-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000C
0.00000
0.00000
.00000
0.00000
0.00000
0.00000
a.00000
0.00000
G.00000
0.00000
0.00000
0.00000
0.00000
0.000056
0.00006
0.00006
0.00006
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00006
-0.00006
-0.000086
-0.0000¢
0.00000
0.00000
0.00000
0.00000

~=- PAGE NO.

STRUCTURE TYPE = SPACE

Y-ROTAN Z-ROTAN
0.000Q0 0.00003
0.00000 0.00007
0.00000 0.00007
0.00003 0.00007
0.00000 0.00000
0.00000 0.00003
0.00000  0.00007
0.00000 0.00007
0.00003 0.00007
0.00000 0.00000
0.00000 0.00002
0.00000 0.00005
0.00009 0.00005
0.00003 0.00005
0.00000 0.00000
0.00000 -0.00003
0.00000 0.00001
0.00000 0.00001
$.00003 0.00001
0.00000 0.000090

0.00000 -0.00005
0.00000 -0.00002
0.00000 =-0.00001
0.00003 =-0.00002
0.00000 0.00000
0.00000 -0.00005
0.00000 -0.00002
0.00000 -0.00001
0.00003 -0.00002

0.00000  0.00000
0.000060  0.00002
0.00000  0.00005
0.00000  0.00005
0.00003  0.00005
0.00000  0.00000
0.00000 =-0.00002
0.00000  0.00880
0.00000 0.00882
0.00000  0,00882
0.00000 0.00728
0.00000  0.00002
0.00000  0.00005
0.00000  0.00005
0.00003  0.00005
0.00000  0.00000
0.00000 -0.00002
0.00000 ©0.00880
0.00000 0.00882
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B-9 BEAM TUBE MANIFOLD SUFFORT

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

11

12

13

14

15

16

17

18

m.hwmww.bwwr—-m.bwmn—'m.bwmn—'muswmHmhwml—’m»wmwm»wmww.&

X-TRANS

OO0 OOCO0O OO0

. 00000
. 00000
L0011l
.08585
.08715
.08678
. 00000
. 00081
.02402
.02440
.02429
. 00000
.00000
. 00000
. 00000
. 00000
. 00000
.00111
. 08585
. 08715
.08493
. 00000
.00091
.02402
02440
.02376
.00000

000400

.00000
. 00000

-

00000

.90000
.00000
. 00000
.00000
.00000
.00000
. 00000
. 00000
.00000
. 004000
.00000

Y-TRANS

0.00000
0.00000
-0.00124
0.00524
0.00533
0.00530
0.900000
-0.00108
0.00540
0.0054¢
0.00546
0.00000
¢.00000
0.0000C
0.00000
0.00000
0.00000
-0.00124
0.00524
0.00533
0.00517
0.00000
-0.00108
0.00540
0.00545
0.00533
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Z-TRANS

0.00000
0.00000
¢.00000
0.00000
0.00000
0.05069
0.00000
0.00000
0.00000
0.00000
0.0413%
0.00000
C.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.05069
0.00000
0.00000
0.00000
0.00000
0.04138
¢.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

-- PAGE NO. 9

STRUCTURE TYPE = SEACE

X-ROTAN Y-ROTAN

0.00000 0.00000
0.00000 0.00000
0.00011 0.00000
0.00011 -0.000862
¢.00011 -0.00063
0.00011 =-0.000860
0.00000 0.00000
0.00000 0.00000
0.00000 0.004Q00
0.00000 0.00000
0.00101 -0.00010
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.060000 0.00000
-0.00011 0.00000
~0.00011 0.00062
-0.00011 0.00063
-0.00010 0.00064
0.00Q00 0.00000
0.00000 0.00000
0.00000 0.00000
€. 00000 0.00000
0.00101 -0.00010
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
¢.000090 0.00000
0.00000 0,00000
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 G.00000

Z-ROTAN

0.00878
0.00728
-0.00003
0.00001
0.00001
0.00001
0.00000
-0.00002
0.00500
0.00507
0.00505
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00003
0.00001
0.00001
0.00001
0.00000
-0.00002
0.00500
0.00507
0.00495
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
6.00000
0.00000
0.00000
0.00000
0.00000
0.00000
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B~9 BEAM TUBE MANIFOLD SUPPORT

. SUPPORT REACTIONS -UNIT POUN INCH

JCINT LOAD

8

10

13

16

17

i8

1
I

PAGE NO. 10

STRUCTURE TYPE = SPACE

FORCE-X  FORCE-Y  FORCE-Z MOM-X MOM-Y MOM 2
0.00 1809.87 0.00 0.00 0.00 0.00
0.00 1809.87 0.00 -0.10 0.00 0.00
0.00 1809.87 0.00 -0.02 0.00 0.00
0.00 1793.91 -55.,29 -3870.62 0.00 0.00
0.00 0.00 0.00 -0.08 0.00 0.00
0.00 1809.87 0.00 0.00 0.00 0.00
¢.00 1809.88 0.00 -0.10 0.00 0.00
0.00 1809.87 0.00 -0.02 0.00 0.00
0.00 1825.84 -55,29 ~3870.862 0.00 0.00
0.00 0.00 0.00 -0.08 0.00 ¢.00
-4,22  3257.23 0.00 0.00 0.00 258.77
-2361.71 -16318.38 0.900 -0.01 0.00 42796.62
-2396,97 -16611.12 0.00 _ -0.04 _ . 0.00 43432.74
- ~D386.98 -16512.10  -194.03 -11828,6% 379.88 43253.45
-0.01 -0.09 0.00 -0.02 0.00 0.20
-4.22 3257.23 0.00 0.00 0.00 258,77
-2361,70 -16318.28 0.00 -0.01 .00 42796.38
~2396.97 -16611.11 0.00 -0.04 0.00 43432.71
-2336.43 -16124.54 -194.01 -11828,66 379.88 42339.50
0.00 -0.01 Q.00 -0.02 0,00 g.02
4,22 5,9% 0.00 0.00 0.00 169.52
21426.66 19581.45 0.00 0.00 0.00 32520.79
21747.13 19874.29 0.00 -0.01 0.01 -33004.74
21197.19 18371.75 -35,89 -4264.39 2204.37 32173.45
0.01 0.01 0,00 -0.01 0.00 0.02
4.22 5.95% 0,00 0.00 0.00 169.52
21426.78 19581.56 0.00 0.00 0.00 32520.97
21747.14 1%874.30 0.00 -0.01 0.01 33004.76
 21656.23 _19791.24 -35.89  -4264.39 2204.37__32868.27
0.10 0.09 0.00 -0.01 0.00 0.15
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B-9 BEAM TUBE MANIFOLD SUPPORT

MEMBER. END. FCRCES

ALL UNITS ARE -~ POUN INCH

MEMBER LOAD JT AXIAL
1 1 1 0.00
2 0.00

2 1 0.4%9

2 -0.49

3 1 -2.93

2 35.064

4 1 2.93

2 -2.53

5 1 1.95

2 -1.95

2 1 s 0.00
3 0.00

2 2 0.00

3 0.00

3 2 ~74.22

3 177.73

4 2 0.00

3 0.00

5 2 -0.49

3 0.49

3 1 3 0.00
4 0.00

2 3 0.49

4 -0.49

3 3 -178.22

4 330.57

4 3 -0.49

4 0.4%

5 3 0.00

4 0.00

4 1 4 0.00
5 0.00

2 4 38130.37

5 -38130.37

3 4 38369.63

5 -38255.37

4 4 38129.88

§ -38129.88

5 4 0.00

5 0.00

5 1 3 0.00
G 0.900

SHEAR-Y

0.00
581.40
-0.01
58l.41
0.00
561.40
0.00
581.40
0.00
0.00

-1321.40
3162.50
-1321.40
3162.50
-1321.40
3162.50
-1321.40
3162.50
0.00
0.00

437.24
2255, 86
457.24
2255,96
487.24
2255.9¢6
457.24
2255.96

0.00

4270.40
~2235,50
4270.40
-2235.50
4270.40
-2235.50
4270.40
-2235.50
0.00
0.00

484.49

. STRUCTURE TYPE = SPACE

SHEAR-Z

0.00
Q.00
0.00
0.00
0.00
0.00
0.01
-32.70
0.00
0.00

0.00
0.00
0.00
0.00
Q.00
0.00
74.70
-178.21
0.00
0.00

0.00
0.00
0.01
-0.01
-0.02
0.02
67.66
-220.20
0.01
-0.01

0.00
0.00
0.00
0.0¢C
0.00
0.00
-239.63
125.22
-0.02
0.02

0.00
0.00

TORSION

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.040
0.00
-0.30
0.30
-0.04
.04
-1233.42
1233.42
-0.24
0.24

0.00
0.00
0.00
0.00
0.02
-0.02
-0.01
0.01
0.00
0.00

-- PAGE NO. 11

MCM-Y

0.00
6.00
0.00
0.00
0.00
0.00
-0.42
-588.49
0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00
588.75
-15002.89
0.00

0.00

0.00

0.0

1.46
-3.82
2.89
-0.19
14995.23
-39175.46
2.37
-3.81

0.00
0.00
0.23
-0.11
0.59
-0.11
23396.63
-410.18
2.59
-0.2%9

MOM-2Z

-0.03
-10465.34
-0.16
-10465.63
0.03
-10465.08
~0.14
-10465.38
0.00

0.00

10465.23
-266047.50
10465.15
-266047.50
10465.20
-266047.50
10465.25
-266047.44
0.00

0.00

266047.53
-417139.16
266047.47
-417139.13
266047.50
-417139.09
266047.47
-417139.16
0.00

0.00

417139.16
-7267.55%
417139.16
-7267.49
417139.13
-7267.50
417139.16
-7267.50
0.00

0.00

7267.37
0.08

Revision No. 1
Doc. No. V049-1-089
Page 22 of 49




B-9 BEAM TUBE MANIFOLD SUEPORT -- PAGE NO. 12

. MEMBER END FORCES . STRUCTURE TYPE = SPACE

ALL UNITS ARE -- POUN INCH

MEMBER IoaD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2
2 5 1.95 484.50 6.00 -0.02 0.06 7267.50

6 -1.95 0.00 0.00 0.02 -0.08 -0.04

3 5 27.83 484.50 0.00 0.02 0.17 7267.52

6 -0.49 0.00 0.00 ~0.02 -0.03 -0.05

4 5 -0.49 484.50 -27.34 ~0.02 409.81 7267.50

6 0.49 0.00 0.10 0.02 1.07 -0.04

5 5 1.95 0.00  -0.02 0.00 0.29 0.00

6 ~1.95 0.00 0.02 Q.00 0.23 0.00

6 1 3 0.00 -1809.87 0.00 0.00 0.00 -69906.29
7 0.00 1809.87 G.00 0.00 0.00 0.02

2 3 0.01 -1809.87 0.04 0.00 ~1.51 -69906.16

v -0.01 1809.87  -0.04 0.00 0.41 0.00

3 3 0.00 ~1809.87 0.04 0.00 0.01 -69906.28

7 0.00 1809.87  —-0.04 0.00 ~0.10 0.00

4 3 -55.36 -1793.81  -0.03 0.00 0.98 -69289.60

7 55,36 1793.951 0.03 0.00 1.41 0.01

5 3 0.02 .00 0.05 0.00 -1.95 0.12

7 -0.02 0.00  -0.05 0.00 -0.01 0.00

7 1 4 0.00 ~-3263.18 0.00 0.00 0.01 -126040.25
. * 11 0.00 3263.18 0.00 0.00 0.01 -0.02
2 4 0.00 -3263.18-19064.99 0.00 736386.69 -126040,35

11 0.00 3263.18 19064.99 0.00 -1.80 0.02

3 4 0.00 -3263.18-19350.11 0.00 747398.69 -126040.27

11 0.00 3263.18 19350.11 0.00 -0.87 ~0.02

4 4 -229.99 -3279,14-19269.24 0.00 744275.00 ~-126656.92

11 229.99  3279.14 19269.24 0.00 -0.69 0.03

5 4 ~0.01 0.00 0.01 0.00 1.79 -0.12

11 0.01 0.00  =-0.01 0.00 -2.02 0.00

8 1 3 0.00 -1809.87 0.00 0.00 0.00 -69906.29
9 0.00 1809%.87 0.00 0.00 0.00 0.02

2 3 -0.01 -1809.88  -0.16 0.00 1.57 -69906.48

9 0.01  1809.88 0.16 0.00 3.29 0.00

3 3 0.01 -1809.87 0.13 0.00 -0.66 -69906.34

9 -0.01 1809.87  -0.13 0.00 -1.84 0.02

4 3 55.36 -1825.84  -0.23 0.00 5.13 -70523.03

9 -55.36  1825.84 0.23 0.00 4.98 0.01

5 3 0.01 0.00 0.06 0.00 -0.05 -0.12

9 -0.01 0.00  -0.06 0.00 2.00 0.00

9 1 4 0.00 -3263.18 0.00 0.00 -0.01 -126040.23
14 0.00 3263.18 0.00 0.00 0.00 -0.02

2 4 0.01 -3263.17 15064.91 0.00-736383.00 -126040.06

14 ~0.01 3263.17-19064.91 0.00 0.87 0.00

3 4 -0.01 ~-3263.18 19350.14 0.00-747399.25 -126040.20

14 0.01  3263.18-19350,14 0.00 -0.14 0.01
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B-2 BEAM TURE MANIFOLD SUPPORT -—- PAGE NO. 13

. MEMBER. END. FORCES _ STRUCTURE TYPE = SPACE

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z  TORSION MOM=~Y MOM-2

4 4 229.99 -3247.21 18860.74 0.00-728496.25 ~125423.51

14  ~229,99 T3247.21-18860.74 0.00 0.54 -0.01

g 4 0.01 0.00 0.01 0.00 -0.55 0.12

14 -0.01 0,00 -0.01 0.060 0.18 0.00

10 1 8  1809.87 0.00 0.00 0.00 0.00 0.00

7 -1809.87 0.00 g.0q 0.00 0.00 0.00

2 8  1809%.87 0,00 0.00 0.00 0.00 -0.10

7 -1809.87 0.00 0.00 Q.00 0.00 0.00

3 8  180%9.87 0.00 6.00 0.00 0.00 -0.02

7 -1809.87 0.00 8.00 0.00 0.00 0.00

4 8 1793.91 55,29 0.00 0.00 0.00 -3870.62

7 -1793.91 55.289 0.00 0.00 0.00 0.00

5 8 0.00 6.00 0.00 0.00 6.00 -0.08

7 0.00 0,00 0.00 0.00 0.00 0.00

11 1 10  1809.87 0.00 0.00 Q.00 0.00 0.00

9 -180%.87 0.00 0.00 0.00 0.00 0.00

2 10 1B09,88 0.00 G.00 0.00 0.00 -0.10

% -1809.88 0.00 0.00 0.00 0.00 0.00

3 10 1809.87 0.00 0.00 0.00 0.00 -0.02

. * 9 -1809.87 0.00 0.00 0.00 0.00 0.00

4 10 1825.84 -55,29 0.00 0.00 0.00 -3870,62

9 -1825.84 55,29 0.00 0.00 0.00 0.00

| 5 10 0.00 0.00 0.00 @.00 0.00 -0.08
| 9 0.00 0.00 0.00 0. 00 0.00 0.00
12 1 12 3263.17 0.00 0.00 0.00 0.00 0.00

11 -3263.17 0.00 0.00 0.00 0.00 0.00

2 12  3263.19 0,00 19065.08 0.00-171585.75 0,00

11 ~3263.19 0.00-19065.08 0.00 0.00 0.00

3 12 3263.16 0.00 19350.21 0.00-174151.81 -0.01

11 ~3263.16 0.00-19350.21 0.00 0.00 0.00

4 12 3279.16 -229.90 19269.28 0.00-173423.52 -2069.08

11 -3279.16 229.90-19269,28 0.00 0.00 Q.00

5 12 0.00 0.00 0.15 0.00 -1.39 0.00

11 0.00 0.00 -0.15% 0.00 0.00 0.00

13 1 13 3257.23 0.00 -4,22 0.00 258.77 0.00

12 -3257.23 0.00 4.22 0.00 -1.37 0.00

2 13 -16318.38 0.00 -2361.71 0.00 42796.62 -0.01

| 12 16318.38% 0.00 2361.71 0.00 101267.85 0.00
| 3 13 -16611.12 0.00 -2396.97 0.00 43432.74 -0.04
| 12 16611.12 0.00 2396.97 0.00 102782.24 0.00
f 4 13 -16512.10 -194.01 -2386.98 379.88 43253.45 -11828.66
‘ 12 16512.140 194.01 2386.98 —-379.88 102352.40 -5.85
5 13 -0.09 0.00 -0.01 0.00 0.20 -0.02

12 0.08 0.00 0.01 ©0.00 0.48 0.00
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B~-9 BEAM TUBE MANIFOLD SUPPORT -- PAGE NO. 14

. MEMBER END FCRCES . STRUCTURE TYPE = SPACE
ALL UNITS ARE -~ POUN INCH
MEMBER LOAD JT AXTAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2
14 1 15 3263.17 0.00 0.00 0.00 0.00 0.00
14 -3263.17 0.00 0.0C G.00 0.00 0.00
2 15 3263.17 0.00 19064.98 0.00-171584.78 Q.00
14 -3263.17 0.00-19064,98 0.00 0.00 0.00
3 15 3263.18 0.00 19350.17 0.00-174151.56 -0.01
14 -3263.18 0.00-19350.17 0.00 0.00 0.00
4 15 3247.21 -229.90 18860.77 0.00-169746.97 -2069.08
14 -3247.21 225.90-18860.77 0.00 0.00 0.00
5 15 g.00 0.00 -0.01 0.00 0.08 0.00
14 0.00 0.00 0.01 0.00 0.00 0.00
15 1 18 3257.23 0.00 -4.22 0.00 258,77 0.00
15 -3257.23 0.00 4.22 0.00 -1.37 0.00
2 16 ~16318.28 0.00 -2361.7C 0.00 42796.38 -0.01
15 16318.28 0.00 236l1.70 6.00 1012867.23 0.00
3 16 -16611.11 0.00 -2396.97 0.00 43432.71 -0.04
15 1e6l1l.11 .00 2396.897 0.00 102782.19 0.00
4 16 -16124.54 -194.01 -2336.43 379.88 42339.50 -11828.66
15 16124.5%4 194.01 2336.43 -379.88 100182.63 -5.85
5 16 -0.01 0.00 0.00 0.00 0.02 -0.02
. : 13 0.01 0.00 0.00 0.00 0.05 0.00
16 1 18 7.06 1.81 0.00 0.00 0.00 169.52
12 -7.06 -1.81 0.090 0.00 0.00 1.37
2 i 29006.15 1G089.78 0.00 g.00 0.00 32520.97
12 -29006.15 -1089.78 £.00 0.00 0.00 70317.77
3 18 29439.81 1106.05 0.00 -0.01 0.01 33004.76
12 -29439.81 -1106.05 0.90 0.01 0.00 71369.30

4 18 28316.76 1101.44 -35.89 -1828.72 4438.47 32868.27
12 -29316.76 -1101.44 35.8¢ 1828.72 -1051.45 71070.84

5 18 0.14 0.01 0.00 0.00 0.01 0.15

12 -0.14 -0.01 0,00 0.00 0.00 0.34

17 1 17 7.06 1.81 0.00 0.00 0.00 1698.52
15 -7.06 -1.81 0.00 0.00 0.00 1.37

2 17 23005.99 1089.78 0.00 0.00 0.00 32520.79

15 -28005.99 -1089.78 Q.00 0.00 0.00 70317.38

3 17 29439.79 1106.05 0.00 -0.01 0.01 33004.74

15 -29439.79 -1106.05 0.00 0.01 0.00 71369.26

4 17 2B695.36 1078.11 -35.89 -1828B.72 4438.47 32173.45
15 -28695.36 -1076.11 35.89 1828.72 -1051.45 69564.24
3 17 0.02 0.00 C.00 0.00 0.01 0.02
15 -0.02 0.00 0.00 0.00 0.00 0.04
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B-9 BEAM TUBE MANIFOLD SUPPORT -~ PAGE NO. 15

. *ukkxkxFkFkEsx END OF LATEST ANALYSIS RESULT **#¥&xksdassx

87. PRINT MEMBER STRESSES ALL
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B-9 BEAM TUBE MANIFQLD SUPFORT —-- PAGE NO. 16

. MEMBER .STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXTAL BEND-Y BEND=-2Z COMBINED SHEAR-Y SHEAR-2
1 1 0 0.0 T 0.0 0.0 0.0 0.0 0.0
1.00 0.0 T 0.0 10.2 10.2 17.0 0.0

2 .C 0.0 C 0.¢C 0.0 0.0 0.0 0.0

1,00 0.0 cC 0.G 10.2 10.2 17.0 0.0

3 .0 0.1 T 0.0 0.0 0.1 0.0 0.0

1.00 0.6 T 0.0 10.2 10.8 17.0 0.0

4 .0 g.1 ¢ 0.0 0.0 0.1 0.0 0.0

1.60 0.1 cC 0.6 10.2 10.2 17.0 1.0

5 .C 0.0 C 6.0 0.0 0.0 0.0 0.0

1.00 0.0 C 0.0 0.0 0.0 0.0 0.0

2 1 .0 0.0 7T 0.0C 10.2 10.2 3§.7 G.0
1.00 .0 T 0.0 258.7 258.7 82.6 0.0

2 .0 0.0 0.0 10.2 10.2 38.7 6.0

1.00 0.0 0.0 258.7 258.7 92.6 0.0

3 .0 1.3 7T 0.0 10.2 11.5 38.7 0.0

1.00C 31T 0.0 258.7 261.8 92.6 0.0

4 .0 0.0 0.6 10.2 10.2 38.7 2.2

1.00 0.0 14.46 258.7 259.1 82.6 5.2

5 .0 0.0T 0.0 0.0 0.0 0.0 0.0

"Il' 1.00 0.0T 0.0 0.0 0.0 0.0 0.0
3 1 .0 0.0T 0.0 258.7 258.7 13.4 0.0
1.00 0.0 T 0.0 405.6 405.6 6.0 0.0

2 .0 0.0 C 0.0 258.7 258.7 13.4 0.0

1.00 0.0 C 0.0 405.6 405.6 £6.0 0.0

3 .0 3.1 7T 0.0 258.7 26l.8 13.4 0.0

1.00 5.8 1T 0.0 405.6 411.4 66.0 0.0

4 .0 0.0 T 14.6 258.7 259.1 13.4 2.0

1.00 0.0 7 38.1 405.6 407.4 66.0 6.4

5 .0 0.0 0.0 0.0 0.0 0.0 0.0

1.090 0.0 0.0 0.0 0.0 0.0 G.0

4 1 0 0.0 T 0.0 405.6 405.6 125.0 0.0
1.00 0.0 T 0.0 7.1 7.1 65.4 0.0

2 .0 669.86 C 0.0 405.86 1075.2 125.0 0.0

1.00 669.6 C 0.0 7.1 676.7 65.4 0.0

3 .0 673.8 C 0.0 405.6 1079.4 125.0 0.0

1.00 671.8 C 0.0 7.1 678.9 65.4 0.0

4 .0 669.6 C 22.7 405.6 1075.8 125.0 7.0

1.00 669.6 C 0.4 7.1 676.7 £€5.4 3.7

5 .0 0.0 0.0 0.0 0.0 0.0 0.0

1.00 0.0 0.0 0.0 0.0 0.0 0.0

5 1 .0 g.0oT 0.0 7.1 7.1 14.2 0.0
1.00 0.0T 0.0 0.0 0.0 0.0 0.0

2 .0 0.0 C 0.0 7.1 7.1 14.2 0.0

1.00 0.0 C 0.0 0.0 0.0C 0.0 0.0
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B-% BEAM TUBE MANIFOLD SUPPORT —- PAGE NO. 17

MEMBER -STRE3SES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEARR-Z
3 .0 0.5 ¢ 0.0 7.1 7.6 14,2 6.0
1.00 0.0 C 0.0 0.0 0.0 0.0 0.0
4 .0 0.0 T 0.4 7.1 7.1 14.2 0.8
1.06 0.0 T 0.0 0.0 0.0 0.0 0.0
5 .0 ¢.0cC 0.0 0.0 0.0 0.0 0.0
1.00 g.oc 0.0 0.0 0.0 0.0 0.0
6 1 .C 0.0 T 6.0 618.6 618.6 129.3 0.0
1.00 0.0 T 0.0 0.0 0.0 128.3 0.0
2 .0 0.0 ¢C 0.0 618.96 618.7 129.3 0.0
1.00 0.0 C 0.0 0.0 0.0 129.3 0.0
3 .0 0.0 T 0.0 618.6 618.6 129.3 0.0
1.06 g.0T 0.0 0.0 0.0 129.3 0.0
4 .0 2.1 7 0.0 613.2 615.3 128.1 0.0
1.00 2.1T 6.0 0.0 2.1 128.1 0.0
5 .0 0.0 C 0.0 0.0 0.0 0.0 0.0
1.00 0.0 C 0.0 0.0 0.0 0.0 0.0
7 1 .0 0.0 C 0.0 1115.4 1115.4 233.1 .0
1.00 0.0 C 0.0 0.0 0.0 233.1 0.0
2 .0 0.0 T 6516.7 1115.4 7632.1 233.1 1361.
. 1.00 6.0 T 0.0 0.0 0.0 233.1 1361.8
3 .0 6.0 ¢ 6614.1 1115.4 7729.5 233.1 1382.2
1.00 0.0 C 0.0 0.0 0.0 233.1 1382.2
4 .0 8.7 T €586.5 1120.5 7716.1 2342 1376.4
1.09 8.7 T 0.0 0.0 8.7 234.2 1376.4
5 .0 0.0 T 0.0 0.0 0.0 0.0 0.0
1.00 g.0T 0.0 ¢.0 0.0 0.0 0.0
8 1 .0 o.0oT 0.0 618.6 618.6 129.3 0.0
1.00 6.0 T 0.0 0.0 0.0 129.3 0.0
2 .G 0.0 T 0.0 618.6 €18.7 129.3 0.0
1.00 0.0 T 0.0 0.0 0.0 129.3 0.0
3 .0 0.0 ¢C 0.0 618.6 618.6 129.3 0.0
1.00 0.0 C 0.0 0.0 0.0 129.3 ¢.0
4 .0 2.1 C 0.0 624.1 626.2 130.4 0.0
1.00 2.1 ¢ 0.0 0.0 2.1 130.4 0.0
3 .0 0.0 C 6.0 0.0 0.0 0.0 0.0
1.00 0.0 C 0.0 0.0 0.0 0.0 0.0
9 1 .0 0.0T 0.0 1115.4 1115.4 233.1 0.0
1.00 o.0T 0.0 0.0 0.0 233.1 0.0
2 .0 g.¢ ¢ 6516.7 1115.4 7632.1 233.1 1361.8
1.00 0.0 C 0.0 0.0 ¢.0 233.1 1361.8
3 .0 0.0 T 6614.2 1115.4 7729.6 233.1 1382.2
1.00 0.0 T 0.0 0.0 0.0 233.1 1382.2
4 .0 8.7 ¢C 6446.9 1109.9 7565.5 231.9 1347.2
1.00 8.7C 0.0 0.0 8.7 231.9 1347.2
5 0 0.0 C 0.0 0.0 0.0 0.0 Q.0
g.0 C 0.0 0.0 0.0 0.0 0.0
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E-9 BEAM TUEE MANIFOLD SUPPORT —- PAGE NO. 18

@
MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-32

10 1.0 896.0 C 0.0 ¢.0 896.0 0.0 0.0

1.00 896.0 C 0.0 0.0 896.0 0.0 0.0

2 .0 896.0 C 0.0 0.0 896.0 0.0 0.0

1.00 896.0 C 0.0 0.0 896.0 0.0 0.0

3.0 896.0 C 0.0 0.0 896.0 0.0 0.0

1.00 896.0 C 0.0 0.0 896.0 0.0 0.0

4 .0 £88.1 C 0.0 1984.9 2873.0 36.9 0.0

1.60 888.1 ¢C 0.0 0.0 £88.1 36.9 0.0

5 .0 0.0 T 0.0 0.0 0.0 0.0 0.0

1.00 0.0 T 0.0 0.0 0.0 0.0 0.0

11 1.0 896.0 C 0.0 0.0 896.0 0.0 0.0

1.00 896.0 C 0.0 0.0 896.0 0.0 0.0

2 .0 896.0 C 0.0 0.0 896.0 0.0 0.0

1.00 896.0 C 0.0 0.0 896.0 0.0 0.0

3.0 896.0 C 0.0 0.0 896.0 0.0 0.0

1.00 896.0 C 0.0 0.0 896.0 0.0 0.0

4 .0 903.9 C 0.0 1984.9 2888.8 36.9 0.0

1.00 903.9 C 0.0 0.0 903.9 36,9 0.0

5 .0 0.0 C 0.0 0.0 0.0 0.0 0.0

‘I" ' 1.00 0.6 C 0.0 0.0 0.0 0.0 0.0
12 1 .0 513.1 C 0.0 0.0 513.1 0.0 0.0

1.00 513.1 C 0.0 0.0 513.1 0.0 0.0

2 .0 513.1 C 27900.1 0.0 28413.2 0.0 4766.3

1.00 513.1 C 0.0 0.0 513.1 0.0 4766.3

3.0 513.1 C 28317.4 0.0 28830.4 0.0 4837.6

1.00 513.1 C 0.0 0.0 513.1 0.0 4837.6

4 .0 515.6 C 28198.5 336.4 29051.0 57.5  4817.3

| 1.00 S15.6 C 0.0 0.0 515.6 57.5  4817.3
| 5 .0 0.0 C 0.2 0.0 0.2 0.0 0.0
1.00 0.0 C 0.0 0.0 0.0 0.0 0.0

13 1 .0 512.1 C 42.1 0.0 554.2 0.0 1.1

1.00 512.1 C 0.2 0.0 512.4 0.0 1.1

2 .0 2565.8 T 6958.8 0.0 9524.6 0.0 590.4

1.00 2565.8 T 16466.3 0.0 19032.1 0.0 590.4

3 .0 2611.8 T 7062.2 0.0 9674.1 0.0 599.2

1.00 2611.8B T 16712.6 0.0 19324.4 0.0 599.2

| 4 .G 2596.2 T 7033.1 1923.4  11552.7 48.5 596.7
| 1.00 2596.2 T 16642.7 1.0 19239.9 48.5 596.7
| 5 .0 0.0 T 0.0 0.0 0.0 0.0 0.0
% 1.00 0.0 T 0.1 0.0 0.1 0.0 0.0
14 1 .0 513.1 C 0.0 0.0 513.1 0.0 0.0

1.00 513.1 ¢ 0.0 0.0 513.1 0.0 0.0

2.0 513.1 C 27900.0 0.0 28413.0 0.0 4766.2

1.00 513.1¢C 0.0 ¢.0 513.1 0.0 4766.2
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B—-5 BEAM TUBE MANIFQLD SUPPORT —— PAGE NO. 19

. MEMBER -STRESSES

ALL UNITS ARE PQUN/SQ INCH

MEMB LD SECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
3.0 513.1 ¢ 28317.3 0.0 28830.4 0.0  4837.5

1.00 513.1 ¢ 0.0 0.0 513.1 0.0 4837.5

4 .0 510.6 C 27601.1 336.4 28448.1 57.5 4715.2

1.00 510.6 C 0.0 0.0 510.6 57.5 4715.2

5 .0 0.0 T 0.0 0.0 0.0 0.0 0.0

1.00 0.0 T 0.C 0.0 0.0 0.0 0.0

15 1 .0 512.1 C 42,1 0.0 554._2 0.0 1.1
1.00 512.1 C 0.2 0.0 512.4 0.0 1.1

2 .0 2565.8 T 6958.8 0.0 9524.5 0.0 590.4

1.00 2565.8 T 16466.2 0.0 19032.0 0.0 550.4

3 .0 2611.8 T 7062.2 0.0 9674.0 0.0 599.2

1.00 2611.8 T 16712.6 0.0 19324.4 0.0 599,2

4 .0 2535.3 T 6884.5 1923.4  11343.1 48.5 584.1

1.00 2535.3 T 16289.9 1.0 18826.1 48.5 584.1

5 .0 0.0 T 0.0 0.0 0.0 0.0 0.0

1.00 0.0 T 0.0 0.0 0.0 0.0 0.0

16 1 .0 1.1 ¢ 0.0 27.6 28.7 0.5 0.0
1.00 1.1 ¢C 0.0 6.2 1.3 0.5 0.0

2 .0 4560.7 C 0.0 5288.0 9848.7 272. 0.0

. : 1.00 4560.7 € 0.0 11433.8 15994.5 272.4 0.0
3 .0 4628.5 C 0.0 5366.6 9995.5 276.5 0.0

1.00 4628.9 C 0.0 11604.8  16233.7 276.5 0.0

4 .0 4609.6 C 721.7 5344.4 10675.7 275.4 9.0

1.00 4609.6 C 171.0 11556.2  16336.8 275.4 9.0

5 .0 0.0 C 0.0 0.0 0.0 0.0 0.0

1.00 0.0 C 0.0 0.1 0.1 0.0 0.0

17 1 .0 1.1 C 0.0 27.6 28.7 0.5 0.0
1.00 1.1 ¢ 0.0 0.2 1.3 0.5 0.0

2 .0 4560.7 C 0.0 5287.9 9848.6 272. 0.0

1.00 4560.7 ¢ 0.0 11433.7 15994.4 272.4 0.0

3 .0 4628.9 C 0.0 5366.6 9995.5 276.5 0.0

1.00 4628.9 C 0.0 11604.8 16233.7 276.5 0.0

4 .0 4511.8 ¢ 721.7 5231.5 10465.0 269.5 9,0

1.00 4511.8 C 171.0 11311.3  15994.1 269.5 9.0

5 .0 0.0 C 0.0 0.0C 0.0 0.0 0.0

1.00 0.0 C 0.0 0.0 0.0 0.0 0.0

hkdedkkkkkkrkkdkrr END QF LATEST ANALYS]:S RESULT R R RS LR L S & X

88. PARAMETER

8¢. CODE AIsSC

90. PUNCH 3. MEMB 12 TO 17

91. FYLD 45%99.969 MEMB 10 TO 17
92. WSTR 21000. MEMB 10 TO 17
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B-9 BEAM TUBE MANIFOLD SUPPCRT

93.
94.
85.
9é&.
97.
98.

WMIN 0,188 MEMB 10 TO 17
CB 1. MEMB 10 TO 17

GMY 1. MEMB 10.TO 17.
MAIN 0. MEMB 10 TC 17
RATIO 1, MEMB 10 TO 17
CHECK CODE MEMB 10 TO 17

-- PAGE NO. 20
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B-9% BEAM TUBE MANIFOLD SUFPPORT

ALL UNITS ARE - PCUN INCH

STAAD~ITII CODE CHECKING -

dhdkkhkkhkkdhkrdh bk hkdhdkhdx

(UNLESS OTHERWISE NOTED)

-— PAGE NO. 21

{AISC) -

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
10 3T TUB 40203 PASS AISC- H1-3 0.125 4
1793.91 C 0.00 -3870.62 0.00
11 3T TUB 40203 PASS AISC~ H1-3 0.126 4
1825.84 C 0.900 -3870.62 T 0.00
* 12 ST TUB 40408 FAIL AISC- H1-3 1.053 %% 4
3279.16 C -173423.52 -2069.08 .00
13 ST TUB 40408 PASS AISC- H2-1 0.700 3
16611.12 T 102782.24 0.00 61.00
* 14 ST TUB 40408 FAIL AISC- H1-3 1.045%% 3
3263.18 C ~174151.56 -0.01 0.00
15 ST TUB 40408 PASS AISC- H2-1 0.700 3
le6l1.11 T 102782.15 0.00 61.00
16 ST TUB 40408 BASS AISC- H1-1 0.652 4
29316.76 C -1051.45 71070.84 94.37
17 ST TUB 40408 PASS AISC- H1-1 0.647 3
29439.7% C 0.00 71369.26 84.37

$9. SELECT WELD MEMB 10 TO 17

* % d‘_i_rrj_:-__ Crnses Ramo 15 Aceraine PASED
ON Covasgnbtwe LoADOA.
Appuern \ohn TOBS ODT TRLE WO
perOw BT SuFpade Fiuﬁééﬁ BerAd ot
Putusr Losmda, Moo meosis Accepadus

Rano CLad B INCLELSED F‘:‘( .22 pue

TD g otdiC LoATY Condb TN,
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B-9 BEAM TUBE MANIFOLD SUPPORT -- PAGE NO. 22

STAAD-III WELD DESIGN

o e e g e ke ke ok ok e e o T e o ok ke ke ke R

ALL UNITS ARE - INCH POUN

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

10 STA 1 3/16 2345.67
4 0.00 24.58 2345,54

10 END 1 3/16 804.39
3 G.00 0.00 804.39

11 STA 1 3/16 2359.86
4 0.00 24.58 2359.73

11 END 1 3/16 811.86
4 0.00 24.58 B11.48

12 STA 1 7/16 19466.87
4 2752.75 32.84 19271.23

12 END 1 3/16 6541.14
3 6450.07 0.00 1087.72

13 STA 1 3/16 19293.32
4 843.15 112.15 19274.56

13 END 1 5/16 18745.69
3 479.39 0.00 18739.56

14 STA 1 7/16 19324.00
3 2764.31 0.00 19125.27

14 END 1 3/16 6541.13
3 6450.06 0.00 1087.73

15 STA 1 3/16 18935.26
4 826.29 11z.15 18916.89

15 END 1 5/16 18745.68
3 479.39 0.00 18739.55

16 STA 1 3/16 19109.74
4 240.55 595,74 19098.94

16 END 1 4/16 20857.69
4 180.42 446.80 20852.12

17 STA 1 3/16 18728.88
4 240.55 587.96 18718.10

17 END 1 4/16 20743.53
3 0.00 276.51 20741.69
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B-9 BEAM TUBE MANIFQLD SUPPORT —— PAGE NO. 23

STAAD-III WELD DESIGN

dok sk ko ke kR ok Rk W
ALL UNITS ARE — INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

e de ok dr ok ko okodkok ok kR h END OF TABUL'ATED WELD DESIGN ok ke e ke e e ke ok ok ke kb

100, STEEL TAKEOFF
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E-9 BEAM TUBE MANIFOLD SUPPORT -- PAGE NO. 24

STEEL TAKE-OFF

PROFILE LENGTH (INCH) WEIGHT (POUN)
ST PIP E 474.00 7638.229
ST TUB 1401408 154.50 1154.300
ST TUB 40203 140.00 80.032
ST TUB 40408 328.73 591.678
TCTAL = 9464.24

*k*kxkk*kxk* END OF DATA FROM INTERNAL STORAGE *¥**&kikkius

101. FINISH

*kkkkkkkkkkdkkhd PND OF STAAD_III dkdekkdkkdkhkkedkdhr

#%%* DATE= SEP 17,1996 TIME= 14:18:44 ****

*********************************************************

* For questions on STAAD-III, contact: *
* Research Engineers, Inc at *
* Ph: (714) 574-2500 Fax: {714) 921-2543 *

*********************************************************
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Filename: B-9 SUPPORT
ALY, AROUND RECTANGULAR OR SQUARE FILLET WELD

Between part MEM 16 & 17 and BASEPLTS

iY

%"

T ‘/g_,a./i | Fe

e

Fi Fz2

LOAD INPUT (- LES., INCH-LBS. }
Fl F2 F3 Ml M2 M3
36.00 0.00 21656.00 4264.00 2204.00 32868.00

GEOMETRIC DIMENSIONS
a b WELD STRESS (PSI) SKEWED ANGLE (902>8<1202)

5.500 4.000 21000 45.000

SECTION PROPERTIES
A Swl Sw3 J cl c3
12.000 32.083 27.333 142.8%96 2.750 2.000

EFFECTIVE THROAT CORRECTION FACTOR
Mf
0.54

MAXIMUM WELD LOAD (f) - #/INCH
f=
1776

REQUIRED FILLET WELD SIZE (INCHES)
W=
0.065 “
v Gl
v Vg §US
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Filename: B-9 SUPPORT
. ALL AROUND RECTANGULAR OR SQUARE FILLET WELD

Between part MEM 13 & 15 and BASEPLTS

-+ -+ Va
| ‘
1 { ‘ ,-Fr/////
=
|
1
EF3

LOAD INPUT ( LBS., INCH-LBS. )
. F1 F2 F3 M1 M2 M3
2387.00 16512.00 194.00 11829.00 380.00 43253.00

GEOMETRIC DIMENSIONS
a b WELD STRESS (PSI) SKEWED ANGLE (90@>4<1200)
4.000 4.000 21000 ©0.000

SECTION PROPERTIES
A Swl Sw3 J Cl c3
16.000 21.333 21.333 85.333 2.000 2.000

EFFECTIVE THROAT CORRECTION FACTOR
Mf
1.00

MAXIMUM WELD LOAD (f) - #/INCH
f=
3617

REQUIRED FILLET WELD SIZE (INCHES)

® ot e Gl
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Fitename:
ALL AROUND RECTANGULAR OR SQUARE FILLET WELD

Between part_ MEM 10 & 11 and BASEPLTS

LOAD INPUT ( LBS., INCH-LBS. )
. F1 F2 F3 M1
0.00 1826.00 55.00 3871.00
GEOMETRIC DIMENSIONS
a b WELD STRESS (PSI)
4.000 4.000 21000
SECTION PROPERTIES
A Swi Swi J
16.000 21.333 21.333 85.333

EFFECTIVE THROAT CORRECTION FACTOR
Mf
1.00

MAXIMUM WELD LOAD (f) - #/INCH
f=
298

REQUIRED FILLET WELD SIZE (INCHES)

:
I T

B-9 SUPPORT

M2 M3
0.00 0.00

SKEWED ANGLE(90s>4<1209)

90.000

C1 C3
2.000 2.000
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-095

WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 46
REV. {DEO# | DATE |BY: CHECK | TITLE:
)] (139 4/24/96 | WDR AGR Design of Generic Support Scheme for;
) 2293 |a/231% | wot | ROC~ Beam Tube Manifold B-6 & B-7
BY: W.Bilynsky [ DEPT.; 744
PROJECT: LIGO Vacuum Equipment PROJECT NO: V59049

PURPOSE:. _

The purpose of this calculation is to design a generic support for B-6/B-7 Beam Tube Manifolds
(BTM). The design of BTM B-6/B-7 is governed by the gate valve’s vacuum load which occurs during
system regeneration.

METHOD:

A STAAD model of BTM B-6/B-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 its flanges. Thermal included a temperature load along the length of the vessel. Vacuum loads occur
from the gate valves opening/closing. An additional unbalanced vacuum load occurs at the turbo pump
nozzle opening.

ASSUMPTIONS See Calculation

INPUTS:
Vessel weight = 1083.0 Ibs, Flange weight =253.0 lbs
Seismic Acceleration = 0.05625 g.
Vacuum Load @ Gate Valve = 32170.01bs
Vacuum Load @ Turbo Pump = 1155.0 lbs. (B-7)

REFERENCES:
1. STAAD-II release 21, Research Engineers
2. ASD - AISC Sth edition
3. Doc. No. V049-1-066 - LIGO Vacuum Equipment Structural Design Criteria

CALCULATIONS:
V049-1- 058  Design of Spool B-6
V049-1- 059  Design of Spool B-7

CONCLUSIONS: The requirements of the AISC Code and the LIGO Vacuum Equipment
Structural Design Criteria are met.

NOTES: STAAD-III Computer file: B67BTMRI1.*
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PROJECT: LIGO VACUUM EQUIPMENT PROJECT NO: V59049

CALCULATION TITLE: Design of Generic Support Scheme for Beam Tube Manifolds B-6 & B-7

REVISION HISTORY
Rev. 0 Original Issue
April 24, 1996
Rev. 1 Issue Date

September 23, 1996
» Revised the unbalanced vacuum load at the gate valve (32.17k).
» Revised the baseplate thickness.
. o Revised the anchor bolts.
« Revised body of calc 1o reflect changes due to new vacuum load.
» Added weld calculations.
+ Revised design details to reflect change in members.

s Checked for punching shear at the tube stecl connections using STAAD.
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9t Jo 6 93ed

c60-1-67¥0A ON X1

[ ‘ON UOISTASY

TYPE
NJ
NM =
NE =
NS =
NL =
XMAX=
YMAX=
ZMAX:

STRUCTURE DATA

= SPACE
16
17
@
4
g
g3.4
0.2
57.0

J=16.H=17

MN/ELEM

URIT INC POU

USER ID:Process Systems Internotional

STAAD POST ~-PLOT (REV: 21.8 )
TITLE: B6 & B7 MANIFOLD SUPPORT

DATE:

APR 17,

1998




2.
3.
4.
5.
0.
7.
8.
9.
10.
11,
12,
13.
14.
15.
la.
17.
18.
1.
20,
21.

23.
24.
25.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
38.
40.
41.

Kk kkhdkhkkEhkkkkh ok kh ko hdk ok ko hkk ke ddok ko ke Rk

STAAD - III
Revision 21.0
Proprietary Program of
Research Engineers, Inc.
Date= SEP 25, 1996
Time= 16:11: 3

+ % ok * % F F

*

USER ID: PROCESS SYSTEMS INTERNATIONAL IN *

e s ok o oo the ol ke o ok ok ol b e sk ol oA ol ok ol b o ok ok e ol db ok e e Tk ok g b ok 3 o o 3 e s e ke ol ke e e ok

ok o+ ok E 4 o F

STAAD SPACE Bé & B7 MANIFOLD SUPPORT
¥*+ { B-7 BOUNDING CASE }

INPUT WIDTH 72

UNIT INCHES POUND

JOINT COCRDINATES

PAGE NO. 1

10. 0, 0.; 220. 0. 0.; 352.75 0. 0.; 4 63.375 0. 0.; 5 83.375 0. 0.

6 20. 0. -26.625; 7 20. -9, -26.625; 8 20. -70. -26.625;

9 20. 0. 26.625

10 20. -9. 26.625; 11 20, -70. 26.625; 12 63.375 0, -26.625
13 63,375 -70. -26.625; 14 63.375 0. 26.625; 15 63.375 -70. 26.625

300 52.73 0. -30.375%

MEMBER INCIDENCES

112; 22 3; 33 4; 445;5286; 629;7412; 8 4 14;
11 10 9; 12 11 10; 13 13 12; 14 15 14; 15 7 13; 16 10 15;
MEMBER PROPERTY AMER

9 TO 12 15 1¢ TABLE ST TUB40408

13 14 TARLE ST TUB40203

5 TO 8 TABLE ST TUB30805

1 TO 4 TABLE ST PIPE OD 48.75 ID 48.25
300 TABLE ST PIPE OD 10. ID 9.5
MEMBER RELEASE

9 11 13 14 END MxX MY MZ

CONSTANTS

E STEEL ALL

POISSON STEEL ALL

DENSITY STEEL ALL

BETA 90. MEMB 13 14

ALPHA 0.00000919 MEME 1 TO 8

SUPPORTS

8 11 13 15 FIXED

EET TSR L RS SRR S RS RS RS R LR LR L bR
L.OAD 1 DEADWEIGHT

JOINT LOAD

1 5 FY -506.

* FLANGE WEIGHT = 2 @ 253 LBS.

300 FY -150.

* VALVE WEIGHT

MEMBER LOAD

1 TO 4 UNI Y -13.

* UNIFORM 1083.#/83.375" = 13.0

dekdddkdhkdh bk hkhdrd kb kb ddkkhdhkhhddhhd

LOAD 2 DW+TH+VACUUM (+)

9 76; 1087
200 3 300

Revision No. 1 _
Doc. No. V049-1-095
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B6 & B7 MANIFQOLD SUPPORT

* kk

42,
43.
44,
45.
486.
47.
48.
49,
50.
51.

70.
71.
12.
73.
74.
75.

77.

g2.

87.

{ B-7 BOUNDING CASE )
JOINT LOAD
1 FX 32170.
* UNBALANCED (+)VACUUM LOAD @ GATE VALVE
1 5 FY -506.
300 FY -150.
300 FZ 1155.
+ UNBALANCED VACUUM LOAD @ TUREO PMP
MEMBER LOAD
1 TO 4 UNI Y -13.
TEMPERATURE LOAD
1 TO 8 300 TEMP 330.
ek kkdh bk kb ktdrhkhkhkkrkdhdrhkhkhhdrhbikihd
LOAD 3 DW+TH+VACUUM (-)
JOINT LOAD
i FX -32170.
* UNBALANCED (-)VACUUM LOAD @ GATE VALVE
1 5 FY -506.
300 FY -150,
300 FZ 1155.
* UNBALANCED VACUUM LOAD @ TURBO PMP
MEMBER LOAD
1 TO 4 UNI Y -13.
TEMPERATURE LOAD
1 TO 8 300 TEMP 330.
kdkkdedk bk khhkhkrrhhbthordhdhddhiddhhdh
LOAD 4 DW+TH+VACUUM (+)+SEIS-AXIAL (+)
JOINT LOAD
1 . F% 32170.
* UNBALANCED (+)VACUUM LOAD @ GATE VALVE
1 5 FY -506.
300 FY -150.
1 5 FX 14.23
* FLANGE WEIGHT X 0.05625
300 FX 8.5
* VALVE WEIGHT X 0.05625
300 Fz 1155.
* UNBALANCED VACUUM LOAD @ TURBO PMP
MEMBER LOAD
1 TO 4 UNI Y -13.
1 TO 4 UNI X 0.73
* UNIFORM WEIGHT X 0.05625
TEMPERATURE LOAD
1 TO 8 300 TEMP 330.
EX XL RS R R R LR E R R L R LR RS Al
LOAD 5 DW+TH+VACUUM(-)+SEIS-AXIAL (-)
JOINT LOAD
1 FX -32170.
* UNBALANCED (-)}VACUUM LOAD & GATE VALVE
1 5 FY -506.
300 FY -150.
15 FX -14.23
* FLANGE WEIGHT X 0.05625
300 FX -8.5
* VALVE WEIGHT X 0.03625
300 FZ 1155,
* UNBALANCED VACUUM LOAD @ TURBO PMP

—-- PAGE NO. 2

Revision No. 1
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BE & B7 MANIFOLD SUPPORT -- PAGE NO.
*+% ( B-7 BOUNDING CASE )
98. MEMBER LOAD
99, 1 TO 4 UNI Y -13.
100, 1 TO 4 UNI X -0.73
101. * UNIFORM WEIGHT X 0.05625%
102. TEMPERATURE LOAD
103. 1 TO 8 300 TEMP 330.
104. o E E R R R LA E XL LT LR NS
105. LOAD 6 DW+TH+VACUUM(+)+SEIS-LAT{+)
106. JOINT LOAD
107. 1 FY 32170,
108. * UNBALANCED (+)VACUUM LOAD @ GATE VALVE
1098. 1 5 FY -502.
110. 300 FY -150.
111. 1 5 FZ 14.23
112. 300 FZ 8.5
113. 300 FZ 1155.
114. * UNBALANCED VACUUM LOAD @ TURBO PMP
115. MEMBER LOAD
116, 1 TO 4 UNI ¥ -13.
117. 1 TO 4 UNI Z 0.73
118. TEMPERATURE LOAD
118. 1 TO B8 300 TEMP 330.
120_ I E R EE & X XA FE eI PrEPrEsrs s I s R ]
121. LOAD 7 DW+TH+VACUUM(-)+SEIS-LAT(-)
122. JOINT LOAD
123, 1 FX -32170.
124, * UNBALANCED (-)VACUUM LOAD & GATE VAL
125. 1 5 FY -502. .
126. 300 FY -150.
127. 1 5 FZ2 ~14.23
128. 300 FZ -8.5
126. 300 FZ 1155.
130. * UNBALANCED VACUUM LOAD @ TURBO PMP
131, MEMBER LOAD
132. 1 TO 4 UNI Y ~13.
133. 1 TO 4 UNI Z ~0.73
134. TEMPERATURE LOAD
135. 1 TO 8 300 TEMP 330.
136. e e e oo Kok ok o de e vk e g ok e g o ok e vk ke ke e ke e ek ok
137. LOAD 8 THERMAL "BAKEOUT"
138. TEMPERATURE LOAD
139. 1 TO 8 300 TEMP 330.
140. PERFORM ANALYSIS

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS3/SUPPORTS = 16/ 17/ 4
ORIGINAL/FINAL BAND-WIDTH = 13/ 4

TOTAL PRIMARY LOAD CASES = 8, TOTAL DEGREES OF FREEDOM = 72
SIZE OF STIFFNESS MATRIX = 2160 DOUBLE PREC. WORDS

REQRD/AVAIL. DISK SPACE = 12.05/ 952.1 MB, EXMEM = 14.83 MB

++ PROCESSING ELEMENT STIFFNESS MATRIX. 16:11: 5

Revision No. 1

Doc. No. V049-1-095
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B6 & B7 MANIFOLD SUPPORT

*%% ( B-7 BOUNDING CASE )
++ PROCESSING GLOBAL STIFFNESS MATRIX.
++ PROCESSING TRIANGULAR FACTORIZATION.
++ CALCULATING JOINT DISPLACEMENTS.
++ CALCULATING MEMBER FORCES.

141. PRINT MATERIAL PROPERTIES ALL

16:11:
16:11:
16:11:
16:11:

-~ PAGE NO. 4

annn

Revision No. 1
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Bé & B7 MANIFOLD SUPPORT

% ¥ F

MATERIAL PROPERTIES.

( B-7 BOUNDING CASE )

ALL UNITS ARF - POUN INCH

MEMEBER

(Co e JE B o WA R Y B S B ]

10
11
12
i3
14
13
16
300

E

29000000.0
28000000.0
29000000.0
289000000.0
22000000.0
2%000000.0
28000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
28000000.0
29000000.0
29000000.0
29000000.0

G

11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153646.0
11153846.0
11153846.0
11153846.0
11153846.0

DEN

0.28299599
0.28299999
0.28299999
0.28299999
0.282999399
0.28295999
0.28299999
0.28288999
0.28299939
0.28299999
0.28299999
0.28299999
0.2828%9999
0.28298999
0.28299999
0.28289999
0.28299999

-— PAGE NO,

ALPHA

0,00000912
0.0000091%
0.00000915
0.00000915
0.0000091%
0.00000919
0.00000515
0.00000919
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.0000Q0000
0.00000000
0.00000000
0.00000000

¥hrkdkkkiwks+ END OF DATA FROM INTERNAL STORAGE *****kdaxd

142, PRINT MEMBER INFORMATION ALL

Revisicn No. 1
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Bé & B7 MANIFOLD SUPPORT
*%% { B-7 BOUNDING CASE )

MEMBER INFORMATION

MEMBER START END LENGTH
JOINT JOINT {INCH)}

1 1 2 20.000

2 2 3 32.750

3 3 4 10.625

4 4 5 20.000

5 2 6 26.625

6 2 ) 26.625

7 4 12 26,625

g 4 14 26.625

9 7 6 9.000
10 8 7 61.000
11 10 9 9.000
1z 11 10 61.000
13 13 1z 70.000
14 15 14 70.000
15 7 13 74.849
16 10 15 74.849
300 3 300 30.375

BETA
{DEG)

0.co
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
90.00
90.00
0.00
0.00
0.900

—— PAGE NOC. &

RELERSES

000000000111
000000000111

000000000111
0000000060111

*dkkkkwxtkss END OF DATA FROM INTERNAL STORAGE **** %+ ks

143. PRINT JOINT COORDINATES ALL

Revision No. 1
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Bé & B7 MANIFOLD SUPPORT -—- PAGE NO. 7
. **% ( B-7 BOUNDING CASE )

JOINT CCORDINATES

COORDINATES ARE INCH UNIT

JOINT X Y Z

1 0.000 0.000 0.000

2 20.000 0.000 0.000

3 52.750 0.000 0.000

4 63.375 0.000 0.000

5 83.375 0.000 0.000

6 20.000 0.000 -26.625

7 20.000 -5.000 -26.625

8 20.000 -70.000 -26.625

9 20.000 0.000 26.625
10 20.000 -59.000 26.625
11 20.000 -70.000 26.625
iz 63.375 0.000 -26.625
13 63.375 -70.000 -26.625
14 63.375 0.000 26.625
15 63.375 -70.000 26.8625
300 52.750 0.000 -30.375

k4 &k kkkkkkk* END OF DATA FROM INTERNAL STORAGE *****iiiis

. 144, PRINT SUPPORT INFORMATION ALL

SUPPORT INFORMATION (1=FIXED, O0=RELEASED)}

UNITS FOR SPRING CONSTANTS ARE POUN INCH DEGREES

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

KF¥ KFY KF2 KMX KMY KMz
8 1 1 1 1 1 1
0.0 0.0 0.0 0.0 0.0 0.0
11 1 1 1 1 1 1
0.0 .0 0.0 0.0 0.0 0.0
13 1 1 1 1 1 1 .
0.0 0.0 0.0 0.0 0.0 ¢.0
15 1 1 1 1 1 1
9.0 0.0 0.0 0.0 0.0 0.0

Revision No. 1
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B6 & B7 MANIFOLD SUPPORT -—- PAGE NO. 8
. *** ( B-7 BOUNDING CASE }

%% kkkk4k*kkt END OF DATA FROM INTERNAL STORAGE *dk*¥kswwxsk

145. PRINT ANALYSIS RESULTS

Revision No. 1
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B6 & B7 MANIFOLD SUPPORT
{ B-7 BOUNDING CASE )}

o ke e

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

1

G =l AE B WRE O~ IOV EWNEFP,ES-dRnMbBE WP EBEWRNE IR Po-In0E DN

X-TRANS

-0.00030
D.07282
-0.19546
0.07323
-0.19586
0.07282
-0.19545
-0.06101
-0.00030
0.13290
-0.13422
0.13330
-0.134862
0.13290
-0.13422
-0.00036
~0.00030
0.23221
-0.03490
0.23262
-0.03531
0.23221
-0.03490
0.028%96
-0.00030
0.26443
-0.00268
0.26484
-0.,00308
0.26443
-0.002867
0.13118
-0.00030
0.32509
0.05798
0.32550
0.05757
0.32509
0.057%8
g.19184
-0.00033
0.0%002
-0.08521
0.0%032
-0.08550
0.02018
-0.08536
-0.00024

Y-TRANS

-0.00155

0.01153
-0.01470

0.01157
-0.01474

0.01154
-0.01470
-0.00004
-0.00176

0.00719
-0.01076

0.00722
-0.01079

0.00720
-0.01075
-0.00002
-0.00222
-0.00003
-0.00442
-0.00002
-0.00443
-0.00002
-0.00442
-0.00001
-0.00236
-0.00236
-0.00238
-0.00236
-0.00236
-0.00235
-0.00235

0.00000
-0.00270
-0.00683

0.00145
-0.00c84

0.00146
-0.00682

0.0014%6

¢.00001
-0.00022

0.00902
-0.00893

0.00903
-0.00896

0.00804
-0.00895
-0.00002

Z~TRANS

0.00003
0.08897
0.08897
0.08893
0.08901
0.09666
0.08129
0.00000
0.00001
0.09236
0.09236
0.09235
0.09238
0.10022
0.08451
0¢.00000
-0.00002
0.05807
0.05808
0.09811
0.09804
0.10623
G.0Bgs2
0.00000
-0.00004
0.099588
0.09989
0.09994
0.093283
0.10814
0.09164
0.00000
-0.00005
0.10330
0.10331
0.1033%
0.10322
0.11174
0.05488
0.00000
0.00001
£.011861
0.011¢1
0.01160
0.011862
0.01547
0.0037¢
-0.08070

Z-ROTAN

-0.0000G1
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

~-0.00001
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000Q
0.00000

-0.00001
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

-0.00001
0.000400
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

-0.00001
0.0000Q
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00007
0.00009
0.00009
0.00009
0.00009
0.00009
0.00008
0.00000

-— PAGE NO. S

STRUCTURE TYPE = SPACE

Y~ROTAN

0.00000
-0.00017
-0.00017
-0.00017
-0.00017
-0.00018
-0.00016

0.00000

0.00000
-0.00017
-0.00017
-0.00017
-0.00017
-0.00018
-0.00016

0.00000

0.00000
-0.00017
-0.00017
-0.00017
-0.00017
-0.00018
-0.000186

0.00000

0.00000
-0.00017
-0.00017
-0.00017
-0.00017
-0.00018
-0.00016

0.00000

0.00000
-0.00017
-0.00017
-0.00017
-0.00017
~0.00018
-0.00016

0.00000

0.00000

0.00206
-0,00226

0.00206
-0.00226

0.00205
-0.00225
-0.00001

2-ROTAN

-0.00001
-0.00022
0.0001%
-0.00022
0.00020
~-0.00022
0.00019
0.00000
-0.00001
-0.00022
0.00018
-0.00022
0.00020
-0.00022
0.0001%
0.00000
-0.00001
-0.00022
0.00018
~0.00022
0.00018%
-0.00022
0.00018%
0.00000
-0.00001
-0.00022
0.00018
-0.00022
0.00018
-0~ 00022
0.0001%
0.00000
-0.00001
-0.00022
0.00015
-0.00022
0.00015
-0.00022
0.00019
0.00000
-0.00001
-0.00022
0.00019
-0.00022
0.00020
-0.,00022
0.00018
¢.00000
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B6 & B7 MANIFOLD SUPPORT
{ B-7 BOUNDING CASE )

+* %k A

JOINT DISPLACEMENT (INCH RADIANS)

—= PAGE NO.

STRUCTURE TYPE = 3PACE
JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN
7 1 -0.00027 -0.00019 0.000061 4.00000 0.00000 0.00001
2 0.03615 0.G0905 0.0094¢ 0.00023 0.00003 -0.00436
3 -0.03450 =-0.00890 0.00%46 0.00023 0.00003 0.00411
4 0.03627 0.00908 0.00945 0.00023 0.00003 -0,00438
5 ~-0.03462 -0.00883 0.00947 0.00023 0.00003 0.00412
6 0.03821 0.009807 0.01585 ¢.00039 0.00005 -~0.00437
7 -0.03456 -0.00892 0.00306 0.00008 0.00001 0.00412
8 -0.00009 =-0.00002 -0.06572 -0.00162 -0.000193 0.00001
8 1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 g.o0g0000 0.00000 0.00000 0.00000
3 0.0G000 0.00000 0.00000 0.00000 0.00000 0.00000
4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
5 0.00000 0.00006 0.00000 0.00000 0.00000 0.00000
& 0.00000 0.00000 0.00000 0.00000C 0.00000 0. 00000
7 0.00000 0.0¢0000 0.00000 0.000600 0.¢0000 0.00000
8 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
9 1 -0.00028 -0.0001% 0.00001 -0.00097 0.00000 -0.00001
2 0.08413 0.00847 0.17302 -0.00006 -0.00225 -0,00022
3 -0.09110 -0.00948 0.17302 -0.900006 0.00207 0.00018
4 0.08437 0.00850 0.17301 -0.00006 =-0.00225 -0.00022
5 -0.09134 -0.00950 0.17303 -0.000086 0.00207 0.00020
. 6 0.08398 0.0084¢ 0.18088 -0.00006 -0.00225> -0.00022
7 -0.09085 -0.0094¢ 0.16517 -0.00006 0.00207 0.00018
8 -0.00024 -0.00002 0.08070 0.00000 0.00001 0.00000
10 1 -0.00023 -0.0001¢ 0.00001 0.00000 0.00000 0.00001
2 0.03381 0.00850 0.14089 0.00348 0.00041 -0.00407
3 -0.03684 -0.00946 0.14089 0.00348 0.00041 0.00440
4 0.03391 0.00852 0.14088 0.00348 0.00041 -0.00408
5 ~-0.03693 -0.009848 0.140920 0.00348 0.00041 0.00441
6 0.03375 0.00848 0.14729 0.00364 0.00042 -0.00407
7 -0.03678 -0.00944 0.13450 0.00332 0.00038 0.00438
8 -0.0000% -0.00002 0.06572 0.00162 0.00018 0.00001
il 1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 0.00000 0.00000 0.00000 0.000600 0.00000 0.00000
5 0.00000 0.00000 0.00000 0.00000 0.040000 0.00000
& 0.00000 0.00000 0.00000C 0.00000 0.00000 0.00000
7 0.00000 0.00000 0.00000C 0.00000 0.00000 0.00000
B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 1 -0.00033 -0.00074 -0.00004 0.00008 0.00000 -0.00001
2 0.26873 -0.00069%9 0.01914 0.00008 ~-0.00016 -0.00022
3 0.00188 -0.0006% 0.01914 0.00008 =-0,00017 0.00018
4 0.26918 -0.00062 0.0191% 0.00008 -0.00018 -0.00022
5 0.00143 -0.0008&9 0.01904 0.00008 -0.00017 0.00019
6 0.26897 -0.00069% 0.02739 0.00008 -0.00017 -0.00022
7 0.00164 -0.00069 0.01089 0.00008 -0.00016 0.00019
8 0.13106 0.00000 -0.08074 0.00000 0.00001 0.00000

Revision No. 1
Doc. No. V049-1-095
Page 19 of 46



B6 & B7 MANIFOLD SUPPORT
{ B-7 BOUNDING CASE }

%k %

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

13

14

15

300

W~ WNEFED-IM e WRE OO WMo U o

X-TRANS

0.0C000
0.00000
0.00000
0.00000
0.00000
0.00000
0.009000
0.00000
-0.00028
0.25963
-0.00722
0.26000
-0.0075%
0.25940
-0.000698
0.13106
0.c0000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00033
0.23741
-0.02970
0.2379%0
-0.03019
0.23768
-0.02997
0.0989%¢6

Y-TRANS

0.00000
. 00000
.00000

. 00000
. 00000
. 00000
. 00000
-0.000865
-0.00070
-Q.00070
-0.00070
—-0.00070
-0.00070
-0.00069
0.000090
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00302
-0.00064
-0.00503
-0.00063
-0.00504
~0.00062
-0.00504
-0.00001

SCOoOOCC OO0

.00000

Z-TRANS

0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
-0.00004
0.18061
0.18061
0.18087
0.18056
0.18886
0.17236
0.08074
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
~0.00002
0.09823
0.05823
0.09827
0.09820
0.1063%
0.09008
0.00000

X—ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
-0.00008
~0.00008
-0.00008
-0.00008
-0.00008
-0.00008
-0.00008
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
~0.00003
-0.00003
-0.00003
-0.00003
-0.00003
-0.00003
-0.00003
0.00000

-- PAGE NO. 11

STRUCTURE TYPE = SPACE

Y-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
-0.00018
-0.00017
-0.00018
-0.00017
-0.0001¢2
-0.00016
-0.00001
0.00000
0.00000
0.00000
. 00000
.00000
. 00000
. 00000
. 00000
0.00000
-0.00017
-0.00017
-0.00017
-0.00017
-0.00018
-0.000186
0.00000

OO Oo OO

Z-ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
£.00000
-0.00001
-0.00022
0.0001%
-0.00022
0.00019%
-0.00022
0.0001L5
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
000000
0.00000
0.00000
-0.00001
-0.00022
0.00018
-0.00022
0.00019
-0.00022
0.00019
0.00000
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¥ do i

JOINT LOAD

8

11

13

15

B6 & B7 MANIFOLD SUPPORT -- PAGE NO. 12
{ B~7 BOUNDING CASE )
SUPPORT REACTIONS -UNIT POQUN INCH STRUCTURE TYPE = SPACE
FORCE-X  FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z
1 1.27 885,53 -0.02 -1.53 ~0.06 ~77.30
2 1781.52 -27372.30 -42.82 -2672.16 -108.57 -28826.29
3 -1670.06 26914.09 -42.82 -2672.54 -108.59 26905.35
4 1787.30 -27462.96 -42.78 -266%.78 -108.47 -28919.76
5 -167%.81 27004.16 -42.86 -2675.17 -108.69 26998,22
6 1784.55 -27419.,98 ° -71.79 -4480.21 -182.03 -28875.35
7 ~-1673.10 26957.66 -13.86 -B8B64.90 -35,14 26954.80
8 -4.63 72.86 297.58 18572.61 754.62 74.80
1 1.06 492.85 -0.02 -1.53 -0.06 -64.86
2 1663.11 -25689.65 ~637.99 -39817.56 -1617.81 -26897.57
3 -1788.46 28596.71 -637.%9 -39817.92 -1617.83 28834.03
4 1667.88 -25765.04 -637.95 -39815.16 -1617.71 -26374.55
5 -1793.19 28671.43 -638.03 -39820.54 -1617.93 289210.34
6 1660.06 —25645,91 -666.96 -41625.59 -1691.27 -26847,94
7  -1785.41 28548.74 -609.03 -38010.27 -1544.38 28784.69
8 -4.64 72.92  -297.59 -18572.77 -754.62 74.87
1 -1.33 622.97 0.02 1.53 -0.37 -71.20
2 -18416.44 28580.80 -36.30 -2865.68 -648.0% -21316.82
3 17205.11 -25705.59 -36.30 -2866.00 -64B.18 25725.86
4 ~-18476.16 28671.46 -36.33 -2868.02 -647.51 -21395.66
S 17264.44 -25795.66  -36.27 -2863.85 -648.82 25804.20
6 -—18447.80 28624.49 -56,.23 =-4480.72 -1086.60 -21358.15
7 17236.38 -25753.16 -16.37 -1251.28 -209.77 25767.56
8 4,65 -72.86 200.78 16313.16 4504.46  3083.94
1 -1.01 544,52 0.02 1.53 -0.37 -59.76
2 -17167.91 26727.02 —-437.87 -35492.18 -9657.06 -~19688.66
3 18423.61 ~27559.33 -437.87 -35492.49 -9657.14 27353.99
4 =17247.15 26802.41 -437.90 -35494.52 -9656.48 -19753.61
5 18472.41 -27634.05  -437.84 -35490.34 -9637.78 27418.36
6 I1T{6E. 52 26679.27 -457.80 -37107.22 -10095.57 -18646.81
7 18392.07 -27515.37 =-417.94 -33877.77 -9216.73 27312.42
8 4.70 -72.92 -200,79 -16313.33 -4504.50  3084.00
Revision No. 1
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B6 & B7 MANIFOLD SUPPORT

¥ ek

MEMBER END FORCES

ALL UNITS ARE -~ POUN INCH

MEMBER LOAD JT

1 1 1
2

2 1
2

3 1
2

4 1
2

5 1
2

& 1
2

7 1
2

8 1
2

2 1 2
3

° -
3

3 2
3

4 2
3

5 2
3

6 2
3

7 2
3

g8 2
3

3 1 3
4

2 3
4

3 3
4

4 3
4

5 3
4

{ B-7 BOUNDING CASE )

AXIAL

0.00

0.00
32169.43
-32169.43
-32169.92
32165.92
32185.06
-321998.71
-32183.35
32198.00
32169.19
-32169.18
~-32170.41
32170.41
0.24
-0.24

-0.20
0.20
174.07
-174.,07
-1.71
1.71
104,98
-128.91
66.89
-42.97
174.07
-174.07
-1.95
1.95
86.43
-86.43

-0.20
0.20
173.10
-173.10
-2.6%
2.69
136.96
-144.78
33.45
-25.63

SHEAR-Y

-506.00
766.00
-506.00
766.00
-505.99
765.98
-505.98
765,99
-506.00
766.00
-501.9%9
761.59
-502.00
762.00
0.00
0.00

318.68
107.07
318.68
107.07
318.68
107.06
318.68
107.07
318.68
107.07
318.68
107.07
318.6%
107.06

0.00

0.00

-257.06
395.19
-257.07
395.19
-257.08
385.20
-257.07
395.19
-257.07
395.20

STRUCTURE TYFE = SPACE

SHEAR-Z

0.00
0.00
-0.15
0.15
-0.12
0.12
-0.01
0.01
0.05
-0.05
14.32
-28.92
-14.21
28.81
0.01
-0.01

-0.07
0.07
-958.27
958.27
-958.1¢6
958.1¢6
-958.00
958.00
-958.37
958.37
-1010.87
9B6.97
-905.5¢9
929.50
-0.02
0.02

-0.07
0.07
196.73
-196.73
196.63
-196.63
196.93
-196.83
196.56
-196.56

TORSION

0.00
0.00
-0.02
0.02
-0.01
0.01
0.00
0.00
0.00
0.00
0.02
-0.02
0.01
-0.01
0.00
0.00

2487.18
-2487.18
4653.05
-4653.05
4652.99
-4652.99
4671.68
-4671.68
4634.29
-4634.29
4764.58
-4764.58
4541.29
-4541.29%
0.08
-0.08

-2069.07
2069.07
96.83
-5%6.83
96,73
-96.73
115.42
-115.42
78.04
-78.04

—— PAGE NO. 13

MOM-Y

0.00
0.00
0.85
0.47
1.37
0.57
-0.33
-0.28
-0.086
-0.39

-2.41,

-431.33
-0.65
428.68
-0.17
-0.05

3.44
-1.18
29209.49
2174.12
29210.20
2169.84
29462.71
1914.44
28957.867
2428,08
31146.25
1570.24
27274.61
2773.61
0.73
0.07

1.18

-0.44.

-2172.25
£1.89
-2167.61
76.74
-2171.04
78.05
-2170.85
82.14

MOM-2

-0.01
-12720.00
-0.24
-12720.14
-0.07
=12719.61
0.05
-12720.37
0.23
~12719.81
0.21
-12640.07
0.09
-12635.51
-0.01
0.00

12720.03
-9254.86
12720.15
-9255.10
12720.23
-9254.59
12719.96
-9254.76
12719.72
-9254.89
12639.84
-9174.68
12640.17
-9175.02

0.00

0.01

9254.93
-12715.99%
9255.08
-12720.37
9254.34
-12719.59
9254.42
-12719.78
9254.05
-12719.35
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B& & B7 MANIFOLD SUPPORT —— PAGE NO. 14
. *%*%  ( B-7 BOUNDING CASE )

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- PQUN INCH

MEMBER LOAD JT AXNTIAL SHEAR-Y SHEAR~Z TORSION MOM-Y MOM-Z2
6 3 175.29 -257.07 176.79  208.31 =-1571.44  9174.91

4 -175.29  395.19 -184.54 -208.31 -349.56 -12639.68

7 3 -2.20 -257.06 217.40  -14.96 =-2777.10  9175.06

4 2.20  395.19 =-209.64 14.96  508.45 -12640.69

8 3 87.40 0.00  -0.02 0.08 -0.44 ~0.02

4 -87.40 0.00 0.02 -0.08 0.61 0.02

4 1 4 0.00  766.00 0.00 -0.01 0.00 12720.01
5 0.00 -506.00 0.00 0.01 0.00 0.01

2 4 2.69  766.00 0.20 6.00 -2.14  12720.32

5 —2.69  -506.00  -0.20 0.00 ~1.89 ~0.21

3 4 —0.24  766.00 0.12 0.00 0.26  12720.09

5 0.24 -506.00  -0.12 0.00 -1.87 ~0.14

4 1 -28.08  765.99  —0.08 0.00 3.00 12719.55

5 13.43  -505.99 0.08 0.00 1.25 0.35

5 4 28.56  766.00  -0.04 0.01 -1.65 12720.41

5  -13.92 -506.00 0.04 ~0.01 0.92 ~0.67

& 1 2.20  762.00 -28.84 ~0.01  429.89 12640.05

5 -2.20 -502.00  14.24 0.01 -0.15 Q.08

7 4 0.00  762.00  28.96 -0.01 -431,15 12639.84
. 5 0.00 -502.00 -14.36 0.01 Z1.56 0.11
8 4 0.98 0.00  =0.02 0.00 -0.03 0.02

5 -0.98 0.00 0.02 0.00 0.33 -0.01

5 1 2 ~0.03 -589.05 0.16 0.00 -4.36 -15683.40
5 0.03  585.05  -0.16 0.00 0.00 0.00

2 2 -60.24 -629.72 16546.68 0.00-440555.34 -16766.36

6 60.24  629.72-16546.68 0.00 Z0.02 0.00

3 2 -60.30 -629.72-15535.66 0.00 413636.94 -16766.28

6 60.30  629.72 15535.66 0.00 20.15 -0.01

4 2 -60.24 -630.07 16600.46 0.00-441987.34 -16775.63

6 60.24  630.07-16600.46 0.00 -0.01 0.00

5 2 -60.30 -629.37-15589.10 0.00 415059.91 -16756.95

6 60.30  629.37 15589.10 0.00 0.00 0.00

6 2 -101.01 -629.82 16574.91 0.00-441307.16 -16768.88

6  101.01  629.82-16574.91 0.00 0.01 0.01

7 2 -19.47 -625.62-15563.62 0.00 414386.72 -16657.22

6 19.47  625.62 15563.82 0.00 -0.02 0.01

8 2 418.82 0.00 -43.06 0.00 1146.41 -0.05

6 -418.82 0.00  43.06 0.00 0.00 0.00

6 1 2 0.03 -495.63  -0.03 0,00 0.92 ~-13196.22
9 ~0.03  495.63 0.03 0.00 0.00 0.00

2 2 897.95 -454.96-15449.57 0.00 411344.75 -12113.29

S -897.95 454,96 15449.57 0.00 0.14. 0.01

3 2 897.89 -454.96 16632.78 0.00-442847.53 -12113.30

S -§97.89  454.96-16632.78 0.00 ~0.09 0.01
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Bé & B7 MANIFOLD SUPPORT -- PAGE NO. 15
*** ( B-7 BOUNDING CASE )

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSIOCHN MOM-Y MOM--Z
4 2 897.89 -454.61-15493.90 0.00 412525,09 -12103.95
9 -897.89 454.61 15493.90 0.00 -0.11 ¢.01

5 2 898.01 ~455.31 16676.73 0.00-444017.81 -12122.67
9 -898,01 455.31-16676.73 0.00 -0.05 0.01

& 2 938.66 -450,87-15421.33 0.00 410552.50 -12004.32
9 -938.66 450.87 15421.33 0.00 0.48 -0.01

7 2 857.18 -455,.06 16604.3% 0.00-4420%91.63 -12115.92
g -857.18 455.06-16604, 3% 0.00 -0.08 -0.03

B8 2 418,82 0.00 43.08 0.00 -1147.10 0.03
9 -418.82 0.00 -43.08 0.00 0.04 0.00

7 1 4 G.03 -619.45 -0.11 0.00 2.87 -16492.93
12 -0.03 619.45 0.11 0.00 0.09 0.00

P 4 -18.86 -578.78 88.25 0.00 -2349%.54 -15410.01
12 18.86 578.78 -88.25 0.00 -0.01 0.00

3 4 -18.86 -578.78 0.62 0.00 -16.40 -15410.902
12 18.86 578.78 -0.62 0.00 Q.00 0.00

4 4 -18.92 -578.43 88.37 0.00 -2353,33 -15400.70
12 18.92 578.43 -88.37 0.00 0.27 0.00

5 4 ~18.80 -579.13 0.47 0.00 -12.49 -1541%9.39
12 18.80 579.13 -0.47 6.00 0.00 0.00

& 4 -26.92 -574.869 88.34 0.00 -2351.57 -15300.93
12 26.92 574.69 -88.34 0.00 0.09 0.00

7 4 -10.80 -578.88 0.54 0.00 -14.34 -15412.61
12 10.80 578.88 -0.54 0.00 0.00 0.00

8 4 79.47 0.00 43.02 0.00 -1145.78 0.03
12 -79.47 0.00 -43.02 0.00 0.04 0.00

g 1 4 -0.03 -541.74 0.09 0.00 -2.42 -14423.86
14 0.03 541.74 -0.09 0.00 0.00 G.00

2 4 178.10 -582.41 -85.28 0.00 2270.58 -15506.78
14 -178.19 582.41 85.29 0.00 0.56 0.00

3 4 178.04 -582.41 2.38 0.00 -63.28 -15306.77
14 ~178.04 582.41 -2.38 0.00 -0.14 0.00

4 4 177.86 ~582.76 -85,38 0.00 2273.27 -15516.11
14 -177.86 582.76 85.38 0.00 0.11 -0.01

5 4 177.86 -582.06 2.49 0.00 -66,37 -15497.41
14 -177.86 582.06 -2.49 0.00 0.02 -0.01

6 4 185.97 -582.51 -85.23 0.00 2268.70 ~15509.30
14 -185.97 582.51 85.23 0.00 0.81 0.00

7 4 169.92 -578.32 2.30 0.00 -61.16 -15387.67
14 -16%.92 578.32 -2.30 0.00 -0.11 0.01

8 4 79.53 0.00 -43.05 0.00 1146.12 -0.04
14 -79.53 0.00 43.05 .00 0.25 0.00

9 L 7 589.05 0.16 -0.03 G.00 ¢.31 1.48
& -589.05 -0.16 0.03 0.00 0.00 0.00
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BE &
* ke

MEMBER END FORCES

B7 MANIFOLD SUPPORT
{ B-7 BOUNDING CASE )

ALL UNITS ARE

MEMBER LOAD JT

10

11

2

3

[ TS I W B A NN < RN I RS I BRI RN

S -1 -]k ~) -3 ~100 o) o

10

-— POUN INCH
AXIAL  SHEAR-Y
629.73 16546.68

-629.73 ~16546.68
629.72 -15535.66
-629,72 15535.66
630.06 16600.47
-630.06 —16600.47
629.37 —-15589,10
-629.37 15589.10
$29.82 16574.92
~629.62 -16574.92
625,62 -15563.83
-625.62 15563.83
0.00 -43.06

0.00 43.06
585,53 -1.27
~585.53 1.27
-27372.30 -1781.52
27372.30  1781.52
26914.09 1670.06
-26914.09 -1670.06
~27462.96 -1787.30
27462.96  1787.30
27004.16  1675.81
-27004.16 -1675.81
-27419.98 -1784.55
27419.98  1784,55
26957.66  1673.10
-26957.66 -1673.10
72.86 4.63
-72.86 -4,63
495.63 0.03
-495.63 -0.03
154.98 15449.55
-454.98 -15449.55
454.95 -16632.78
-454.95 16632.78
454.61 15493.89
-454.61 -15493.89
455,33 -16676.73
455,33 16676.73
450.85 15421.30
-450.85 ~15421.30
455.02 -16604.37
-455.02 16604.37
0.00 -43,09

0.00 43.09

STRUCTURE TYPE

= 3PACE

SHEAR-Z

-60.26
60.26
-60.27
60.27
-60.21
60.21
-60.33
60.33
161.03
101.03
-19.50
19.50
418.83
418.83

-0.02
0.02
-42.82
42.82
-42.82
42.82
-42.78
42.78
-42 .88
42.86
-71.79
71.79
-13.86
13.86
297.58
-297.58

-0.03
0.03
~-897.88
897.89
-897.98
§97.98
-897.87
897.87
-8§98.01
§98.01
-938.72
938.72
-857.18
857.18
-418.84
418.84

TORSION

0.00
0.00
0.00
0.00
0.00
0.00
G.00
G.00
0.00
0.00
0.00
0.00
0.00Q
0.00

-0.06
0.06
-108.57
108.57
-108.59
108.59
-1086.47
108.47
-108.69
108.69
-182.03
182.03
-35,14
35.14
754.62
-754.62

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
-0.00
.00
0.00
0.00
0.00
0.00
0.00

-- PAGE NO. 16

MOM-Y

542,34
0.00
542.41
0.00
541.86
0.00
542.95
0.00
909.31
0.00
175.54

0.00

-3769.48
G.00

1.53
~0.03
2672.16
-60.42
2672.54
-60.43
2669.78
-60.37
2675.17
-60.49
4480.21
-101.31
864.90
-19.56
-18572.61
419.97

06.31
0.00
8081.00

0.00,

8081.87
0.00
8080.79
0.00
8082.13
0.00
B44B.36
0.00
7714.52
0.00
3769.54
0.00

MOM-2

148820.14
0.00
-139820.94
0.00
149404.19
0.00
-140301.868
0.00
149174.25
0.00
~140074.48
0.00
-387.52
0.00

-77.30
-0.44
-28826.28%
~79846.21
26905.35
74968.27
-28919.76
~-80105.75
26988.22
75226.13
~-28875.35
~-79982.47
26954.80
75104.15
74.80
207.78

0.31

0.00
13%5045.97
0.090
-149695.08
0.00
139445.05
0.00
-150090.58
0.00
138791.64
0.00
-149439.33
0.00
-387.717
0.00
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B6 & B7 MANIFOLD SUPPORT

o de e

MEMBER END

{ B-7 BOUNDING CASE )

FORCES

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT

12

13

14

1 11
10

2 11
10

3 11
10

4 11
10

5 11
10

6 11
10

7 11
10

8 11
10

1 13
,‘ 12
2 13
12

3 13
12

4 13
12

5 13
12

6 13
12

7 13
12

8 13
12

1 15
14

2 15
14

3 15
14

4 15
14

5 15
14

6 15
14

AXTAL

482.85
-492.85
-25689.65
25689.65
28596.71
-28596.71
-25765.04
25765.04
28671.43
-28671.43
~25645.91
25645.91
28548.74
~28548.74
72.92
-12.92

619.45
-619.45
578.78
-578.78
578.78
-578.78
578.43
-578.43
579.13
-578.13
574.6%
-574.689
576.88
-578.88
0.00
0.00

541.74
-541.74
582.41
-582.41
582.41
-582.41
582.76
-582.76
582.06
-582.06
582.51
-582.51

STRUCTURE TYPE

SHEAR-Y

-1.06
1.06
-1663.11
1663.11
1788.46
-1788.46
-1667.88
1667.88
1793.19
-1793.19
-1660.06
1660.06
1785.41
-1785.41
4,64
-4.64

0.03
-0.03
-18.85
18.85
-18.85
18.85
-18.81
18.91
-18.80
18.80
-26.98
26.98
-10.73
10.73
79.54
-79.54

0.03
-0.03
-177.93
177.93
-177.93
177.93
-177.98
177.98
-177.88
177.88
-186.06
186.06

= SPACE

SHEAR-2Z

-0.02
0.02
-637.99
637.98
~-637.9%
637.99
-637.95
637.95
-638.03
638.03
~666.96
666.96
-509.03
609.03
-297.59
2597.59

0.11
-0.11
-88.25
88.25
-0.62
0.62
-88.38
88.38
-0.47
0.47
-88.32
88.32
-0.54
0.54
-43.04
43.04

0.09%
-0.08
-85.26
85.2¢6
2.37
-2.37
-85.38
85.38
2.49
-2.49
-85.18
85.18

TORSION

-0.0¢
0.06
-1617.81
1617.81
-1617.83
1617.83
-1817.71
1617.71
-1617.93
1617.93
-1691.27
1691.27
-1544.38
1544.38
-754.62
754.62

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

—- PAGE

NO. 17

MOM-Y MOM-2
1.53 ~64.86
-0.03 0.13
39817.56 -26897.57
-900.35 -74552.06
39817.92  28834.03
-500.38  80262.31
39815.16 -26974.55
-900.32 -74766.05
39820.54  28910.34
-900.45  80474.39
41625.59 -26847.94
-941.26 -74415.70
38010.27 28784.69
-859.52  80125.26
18572.77 74.87
-419.98 207.96
-7.54 2.42
0.00 0.00
6177.23 -1319.65
0.00 0.00
43.12  -1319.75
0.00 0.00
6187.57 -1323.37
0.00 0.00
32.85 -1316.08
0.00 0.00
6182.71 -1888.61
0.00 0.00
37.70  -750.88
0.00 0.00
3012.57  5567.60
0.00 0.00
-6.36 2.42
0.00 0.00
5968.08 -12454.92
0.00 0.00
-166.03 -12455.03
0.00 0.00
5976.59 -12458.65
0.00 0.00
-174.46 -12451.36
0.00 0.00
5962.64 -13023.89
0.00 0.00
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B6 & B7 MANIFOLD SUPPORT

e *

MEMBER END FORCES

{ B-7 BOUNDING CASE )

ALL UNITS ARE -- POUN INCH

MEMBER LOAD

7

8

15 1

16 1

300 1

JT

15
14

10
15
10
15
10
15
10
15
10
15
10
15
10
15
10
15

300

300

300

300

-- PAGE No. 18
STRUCTURE TYPE = SPACE
AXIAL SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-Z
578.32 -169.80 2.29 0.00 -160.51 -11886.16
-578.32 169.80 -2.29 0.00 0.00 0.00
0.00 -79.54 -43.04 0.00 3012.56 -5567.68
0.00 79.54 43.04 0.00 0.00 0.00
3.70 -0.86 0.01 0.21 0.19 ~1.03
-3.70 0.86 -0.01 -0.21 -0.94 -63.67
33442.06 -1290.17 17.44 367.75 329.83 -69073.90
-33442.06 1290.17 -17.44 -367.75 -1635.54 -27494.05
-31391.75  1209.57 17.45 367.80 329.88  64852.72
31391.75 -1209.57 -17.45 -367.80 -1635.77 25682.74
33550.75 -1294.36 17.43 367.42 329.54 -69298.42
-33550.75 _ 1294.36 -17.43 -367.42 -1634.08 -27583.23
~31499.74  1213.74 17.46 368.17 330.20 65075.79
31499.74 -1213.74 -17.46 -368.17 -1637.38 25771.35
33499.13 -1292.37 29.25 616.58 553,00 -69181.77
-33499.13 1292.37 -29.25 -616.58 -2742.19 =-27540.86
-31448.68  1211.77 5.65 119.03 106.76  64970.27
31448.68 =-1211.77 -5.65 -119.03 -529.37 25729.86
-87.01 3.35 -121.25 -2556.03 -2292.46 179.74
87.01 -3.35 121.25 2556.03 11367.67 71.37
2.90 -0.72 0.01 0.21 0.19 -0.44
-2.90 0.72 -0.01 -0.21 -0.94 -53.40
31223.92 -1204.43 259.94 5479.83  4914.75 ~64493.86
-31223.02 1204.43 -259.94 -5479.83 -24371.00 -25656.74
-33609.85 1295.31 255.94 5479.88  4914.81  69432.66
33609.85 -1295.31 -259.94 -5479.88 -24371.21  27520.02
31313.53 ~1207.89 259.92 5479.50 4914.46 -64678.97
-31313:53 1207.89 -259.92 =-5478.50 -24369.53 -25730.20
J33698.66  1298.73  259.96 5480.24 4915.14  69616.13
33698.66 -1298.73 -259.96 -5480.24 -24372.82  27592.83
31166.78 -1202.22 271.74 5728.66 5137.93 -64375.89
-31166.78 1202.22 -271.74 -5728.66 -25477.63 -25609.46
-33552,45 1293.10 248.14 5231.11 4691.70  69314.11
33552.,45 -1293.10 -248.14 -5231.11 -23264.81 27472.94
-87.09 3.36 121.25 2556.05 2292.48 179.90
87.09 -3.36 -121.25 -2556.05 -11367.77 71.43
0.00 150.00 0.00 0.00 0.00 4556.26
0.00 ~-150.00 0.00 0.00 0.00 0.01
1154.90 150.00 0.02 0.00 -0.68 4556.25
-1154.90 -150.00 -0.02 0.00 -0.52 0.00
1155.03 150.00 -0.02 0.00 0.26 4556.25
-1155.03 -150.00 0.02 0.00 0.25 0.00
1155.04 150,00 -8.46 0.00 257.75 4556.25
-1155.04 -150.00 8.46 0.00 -0.41 0.00
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Bé & B7 MANIFOLD

*%%x  ( B-7 BOUNDING CASE )

MEMBER END FORCES

ALL UNITS ARE —— POUN INCH

MEMBER LOAD JT

5 3
300
6 3
300
7 3
300
8 3
300

SUPPQRT

AXIAL

1154.94
-1154.94
1163.53
-1163.53
1146.31
-1146.31
0.03
-0.03

STRUCTURE TYPE

SHEAR-Y

150.00
-150.00
150.00
-150.00
150.00
-150.00
0.00
0.00

= SPACE

SHEAR-Z

8.49
-8.48
0.03
-0.03
~-0.01
0.01
0.02
-0.02

TORSION

0.00
0.00
0.00
0.00
0.00
0.00
G.00
0.00

-- PAGE NO. 19

MOM-Y MOM-2
-258.07 4556.25
0.10 0.00
-0.43 4556.25
-0.52 0.00
0.09 4556.25
0.08 0.01
-0.26 0.00
-0.30 0.00

e ke e e sk ok g ok de ok e e ok e END OF TATEST ANALYSIS RESULT e % & % J d do ok ke de e ke

146. PRINT MEMBER STRESSES ALL
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Bé & B7 MANIFOLD SUPPORT -— PAGE NO. 20
. *** ( B-7 BOUNDING CASE )

MEMBER STRESSES

ALL UNITS ARE POUN/S3Q INCH

MEMB LD SECT  AXTAL  BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
1 1 .0 0.0 C 0.0 0.0 0.0 22.1 0.0
1.00 0.0 C 0.0 27.7 27.7 33.5 0.0

2 .0  844.5 C 0.0 0.0 844.5 22.1 0.0

1.00 844.5 C 0.0 27.7 872.2 33.5 0.0

3 .0  B44.5 T 0.0 0.0 844.5 22.1 0.0

1.00 844.5 T 0.0 27.7 §72.2 33.5 0.0

4 .0  844.9 C 0.0 0.0 844.9 22.1 0.0

1.00 845.3 C 0.0 27.7 873.0 33.5 8.0

5 .0  844.9 T 0.0 0.0 844.9 22.1 0.0

1.00 845.3 T 0.0 27.7 873.0 33.5 0.0

6 .0  844.5¢C 0.0 0.0 844.5 22.0 0.6

1.00 844.5 C 0.9 27.5 872.0 33.3 1.3

7 .0  844.5 T 0.0 0.0 844.6 22.0 0.6

1.00 844.5 T 0.9 27.5 872.1 33.3 1.3

8§ .0 0.0 C 0.0 0.0 0.0 0.0 0.0

1.00 0.0 ¢ 0.0 0.0 0.0 0.0 0.0

2 1 .0 0.0 T 0.0 27.7 27.7 13.9 0.0
1.00 0.0 T 0.0 20.1 20.1 4.7 0.0

. 2 .0 i.6 C 63.6 27.7 73.9 12.9 41.9
1.00 1.6 C 4.7 20.1 25,3 4.7 41.9

3.0 0.0 T 63.6 27.7 69.4 13.9 41.9

1.00 0.0 T 4.7 20.1 20.7 4.7 41.9

4 .0 2.8 C 64.1 27.7 72.6 13.9 41.9

1.00 3.4 ¢ 4.2 20.1 24.0 4.7 41.9

5 .0 1.8 C 63.0 27.7 70.6 13.9 41.9

1.00 1.1 ¢ 5.3 20.1 22.0 4.7 41.9

6 .0 4.6 C 67.8 27.5 77.7 13.9 44.2

1.00 4.6 C 3.4 20.0 24.8 4.7 43.2

7 .0 0.1 T 59.4 27.5 65.5 13.9 39.6

1.00 0.1 T 6.0 20.0 20.9 4.7 40.7

g8 .0 2.3 ¢C 0.0 0.0 2.3 0.0 0.0

1.00 2.3 C 0.0 0.0 2.3 0.0 0.0

3 1 .0 0.0 7T 0.0 20.1 20.1 11.2 0.0
1.00 0.0 T 0.0 27.7 27.7 17.3 0.0

2 .0 4.5 C 4.7 20.1 25.2 11.2 8.6

1.00 4.5 C 0.2 27.7 32.2 17.3 8.6

3.0 0.1 T 4.7 20.1 20.8 11.2 8.6

1.00 0.1 T 0.2 27.7 27.8 17.3 8.6

4 .0 3.6 C 4.7 20.1 24.3 11.2 8.6

1.00 3.8 ¢ 0.2 27.7 31.5 17.3 8.6

5 .0 0.9 ¢ 4.7 20.1 21.6 11.2 8.6

1.00 0.7 C 0.2 27.7 28.4 17.3 8.6

6 .0 4.6 C 3.4 20.0 24.9 11.2 7.7

1.00 4.6 C 0.8 27.5 32.1 17.3 8.1

7 0 0.1 T 6.0 20.0 20.9 11.2 9.5

0.1 T 1.1 27.5 27.6 17.3 9,2
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B& & B7 MANIFOLD SUPPORT
*%%  ( B-7 BOUNDING CASE

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXTAL
8 .0 2.3 ¢
1.00 2.3 ¢C
4 1.0 0.0 ¢
1.00 0.0 C
2 .0 0.1 ¢
1.00 0.1 ¢
3.0 0.0 T
1.00 0.0 T
4 .0 0.7 T
1.00 0.4 T
5 .0 0.7 ¢
1.00 0.4 ¢
6 .0 0.1 ¢
1.00 0.1 ¢
7 .0 0.0
1.00 0.0
g8 .0 0.0 C
1.00 0.0 C
5 1 .0 0.0 T
1.00 0.0 T
2 .0 6.4 T
1.00 6.4 T
3 .0 6.4 T
1.00 6.4 T
4 .0 6.4 T
1.00 6.4 T
5 .0 6.4 T
1.00 6.4 T
6 .0 10.8 T
1.00 10.8 T
7 .0 2.1 T
1.00 2.1 T
8 .0 44.7 C
1.00  44.7 ¢
6 1 0 0.0 ¢
1.00 0.0 ¢
2 .0 95.9 C
1.00 95.9 C
3 .0 95.9 ¢
1.00 95.9 C
4 .0 95.9 C
1.00  95.9 C
5 .0 95.5 C
1.00 95,9 ¢
6 0 100.3 ¢
1.00 100.3 ¢
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1894
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1200

20168 2
10.8
18965.9
2.1
95.2
44.7

580.7
Q.0
18730.0
85.9
20116.2
95.9
18781.35
85.9
20168.1
95.9
18696.4
100.3

-~ PAGE NO.

COMBINED SHEAR-Y

0.0
0.0 -

33.5
22.1
33.5
22.1
33.5
22.1
33.5
22.1
33.5
22.1
33.3
22.0
33.3
22.0

0.0

0.0

117.8
117.8
125.9
125.9
125.9
125.9

126.0 °

126.90
125.9
125.9
126.0
126.0
125.1
125.1

0.0

0.0

99.1
99.1
91.0
91.0
91.0
91.0
80.89
90.%
91.1
1.1
90.2
90.2

SHEAR-Z

[ N ]
[oNw]

T S S Y T T S S T

QOO HOHOQOQOQOOQOOOO OO

DO WA WOOoOOOODOOOOO

OO
OO

309 3
3309.3
3107.1
3107.1
3320.1
3320.1
3117.8
3117.8
3315.0
3315.0
3112.8
3112.8

8.6
8.6

0.0

0.0
3089.9
3089.9
3326.6
3326.6
3098.8
3098.8
3335.3
3335.3

3084.3
3084.3
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B6 & B7 MANIFOLD SUPPORT -- PAGE NO. 22
. *%% ( B-7 BOUNDING CASE )

MEMBER STRESSES

ALL UNITS ARE POUN/5Q INCH

MEMB LD SECT AXIAL BEND-Y BEND-2 COMBINED SHEAR-Y SHEAR-Z
7 .0 91.6 C 19454.0 533.2 20078.7 a1.0 3320.9

1.00  91.6 C 0.0 0.0 91.6 91.0  3320.9

8 .0 44.7 ¢ 50.5 0.0 95.2 0.0 8.6

1.00  44.7 C 0.0 0.0 14.7 0.0 8.6

; 7 1 .0 0.0 C 0.1 725.8 225.9  123.9 0.0
; 1.00 0.0 C 0.0 0.0 0.0  123.9 0.0
2 .0 2.0 T  103.4 678.1 783.5  115.8 17.7

1.00 2.0 T 0.0 0.0 2.0 115.8 17.7

3 .0 2.0T 0.7 &678.1 680.8 115.8 0.1

1.00 2.0 T 0.0 0.0 2.0  115.8 0.1

4 .0 2.0 T 103.6 &677.7 783.3 115.7 17.7

1.00 2.0 T 0.0 0.0 2.0  115.7 17.7

5 .0 2.0 7T 0.5 &78.5 681.1 115.8 0.1

1.00 2.0 T 0.0 0.0 2.0 115.8 0.1

6 .0 2.3 T  103.5 673.3 279.7  114.9 17.7

1.00 2.9 T 0.0 0.0 2.9 114.9 17.7

7 .0 1.2 T 0.6 678.2 680.0  115.8 0.1

1.00 1.2 T 0.0 0.0 1.2 115.8 0.1

8 .0 8.5 C 50.4 0.0 58.9 0.0 8.6

1". 1.00 §.5 C 0.0 0.0 8.5 0.0 8.6
8 1 .0 0.0 T 0.1 634.7 634.8 108.3 0.0
1.00 0.0 T 0.0 0.0 0.0  108.3 0.0

2 .0 19.0 C 99.9 682.4 801.3  116.5 17.1

1.00  19.0 C 0.0 0.0 19.1  116.5 17.1

3 .0 19.0 C 2.8 682.4 704.2  116.5 0.5

1.00 19.0 C 0.0 0.0 19.0  116.5 0.5

4 .0 Js.0 ¢ 100.0 682.8 801.8  116.6 17.1

1.00  19.0 C 0.0 0.0 195.0  116.6 17.1

5 .0 19.0 C 2.9 682.0 703.9  116.4 0.5

1.00 19.0 C 0.0 0.0 16.0  116.4 0.5

6 .0 1.9 C 9.8 682.5 802.2  116.5 17.0

1.00  19.9 C 0.0 0.0 19.9  116.5 17.0

7 .0 18.2 C 2.7 677.6 698.4  115.7 - 0.5

1.00  18.2 C 0.0 0.0 18.2  115.7 0.5

g .0 8.5 C 50.4 0.0 58.9 0.0 8.6

1.00 8.5 C 0.0 0.0 8.5 0.0 8.6

9 1 .0 92.6 C 0.1 0.2 92.9 0.0 0.0
1.00  92.6 C 0.0 0.0 92.6 0.0 0.0

2 .0 95.0 C 88.2 24214.7 24401.9 4136.7 15.1

1.00  99.0 C 0.0 0.0 $9.0  4136.7 15.1

3 .0 99.0 C g8.2 22735.1 22922.3  3883.9 15.1

1.00  99.0 C 0.0 0.0 95.0  3883.9 15.1

4.0 99.1 C 88.1 24293.4 24480.5 4150.1 15.1

1.00 99.1 C 0.0 0.0 99.1  4150.1 15.1

5 .0 99.0 C 88.3 22813.3 23000.6 3897.3 15.1

c 0.0 0.0 99.0  3897.3 15.1

{'I' . 1.00 99.0
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B6 & B7 MANIFOLD SUPPORT
( B-7 BOUNDING CASE

I e

MEMBEER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB

10

i1

12

LD SECT
6 .0
1.00

7 0
1.00

8 .0
1.00

1 .0
1.00

2 .0
1.00

3 .0
1.00

4 .0
1.00

5 .0
1.00

6 .0
1.00

1 -0
1.00

B8 -0
1.00

1 0
1.00

2 .G
1.00

3 .0
1.00

4 .0
1.00

5 .0
1.00

6 .0
1.900

7 .0
1.00

8 .0
1.00

1 .0
1.00

2 .0
1.00

3 .0
1.00

4 .0
1.00

AXIAL

9s5.90
89.0
98.4
8.4
0.0
0.0

2.1

92.1
4303.8
4303.8
4231.8
4231.8
4318.1
4318.1
4245.98
4245.9
4311.3
4311.3
4238.6
4233.6

11.5

11.5

77.9
77.9
71.5
71.5
71.5
71.5
71.5
71.5
71.86
71.@
70.9
70.9
71.5
71.5

0.0

0.0

77.5

77.5
4039.3
40392.3
4496.3
4496.3
4051.1
4051.1

aaooaoaaon

QOO0 00 00a3 00

SHHgqoaoaaaaaaaaann

HHEH 0O AA00

BEND-Y

[
-

i)
OMNOWO]

[}
[
QWO uUow

e
W
MO OoOOHEODAEDRMDON

L [~ Al
W w 7Y
oW U Wb WO Obs 0o
P

[}
w
|

[ =
w I
s b
OCNOBROWOBRBOWOBROBOO

* & 2 s = =

[
()
=

—
w
s |

+

WO~ ONOWOROoOOOPR

=
M
n

.

h
iy

oo
[ B\

€474.4
146.4
6474.5
146.4
6474.0
146.4

BEND-Z

24256.0
0.0
22776.3
0.0
63.0
0.0
12.6
0.1
4687.2
12983.1
4374.9
12120.0
4702.4
13025.3
4390.0
12231.9
4695.2
13005.3
4382.9
12212.1
12.2
33.8

3

(-3

w

b

(o)
OO~ OoOMFOF

0.0
4373.6
12122.3
4688.5
13050.8
4386.1
12157.1

COMBINED

24502.9
99.0
22803.3
98.4
675.9
0.0

104.3
82.1
9425.5
17296.8
9041.2
16431.¢6
9454.6
17353.2
9070.9
16487.7
9735.0
17333.1
8762.2
16453.8
3043.6
113.5

78.0
77.9
23954.6
71.5
25726.3
71.5
24059.4
71.5
257%0.7
71.6
24012.4
70.9
25625.0
71.5
676.0
0.0

88.3

77.5
14887.2
16307.9
15659.3
17693.5
14811.2
16354.¢

-— PAGE NO. 23

SHEAR-Y SHEAR-Z

4143.7 25.3
4143.7 25.3
3881.0 4.9
3891.0 4.9

10.8 104.7
10.8 104.7

0.3 0.0
0.3 0.0
445.4 10.7
445.4 10.7
417.5 10.7
417.5 10.7
446.8 10.7
446.8 10.7
419,0 10.7
419.0 10.7
446.1 17.9
446.1 17.9
418.3 3.5
418.3 3.5
1.2 4.4
1.2 74.4
0.0 0.0
0.0 0.0
3862. 224.5

3862.4  224.5
4156.2  224.5
4158.2  224.5
3873.5  224.5
3873.5  224.5
4169.2  224.5
4169.2  224.5
3855.3  234.7
3855.3  234.7
4151.1  214.3
4151.1  214.3
10.8 104.7
10.8 104.7
0.3 0.0
0.3 0.0
415.8 159.5
415.8 159.5
447.1 159.5
447.1 159.5
417.0 159.5
417.0 159.5
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B& & B7 MANIFOLD SUPPORT
+#%+ { B-7 BOUNDING CASE

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXIAL

5 .0 4508.1 C
1.00 4508.1 C

& .0 4032.4 T
1.00 4032.4 T

7 .0 4488.8 C
1.00 4488.8 C

§ .0 11.5 ¢
1.00 11.5 C

13 1 .0 306.7 C
1.00 306.7 C

2 .0 286.5 C
1.00 286.5 C

3 .0 286.5 C
1.00 286.5 C

4 .0 286.4 C
1.00 286.4 C

5 .0 286.7 C
1.00 286.7 C

& .0 284.5 C
1.00 284.5 C

7 .0 286.6 C
1.00 286.6 C

B8 .0 .0 T
1.00 0.0 T

14 1 .0 268.2 C
1.00 268.2 C

2 .0 288.3 C
1.00 288.3 C

3 .0 288.3 C
1.00 288.3 C

4 .0 288.5 C
1.00 2g8.5 C

5 .0 288.1 C
1.00 288.1 C

& ¢ 2B8.4 C
1.00 288.4 C

7 0 286.3 C
1.00 286.3 C

8 .0 0.0 C
1.00 0.0 C

15 1 o

-

o

o

wn

[

tn

oo

[N
HBBO0O00

BEND-Y

6474.9
146.4
6768.4
153.1
£180.5
135.8
3020.0
68.3

[N [

=] ~J

n L o
PR

[\ ]

.
~J
o

O OO0 WVUOoOWLWD-IONO IO D

o
QN OoOWOoOMOoONMOWYWOoOWOoOHOWm

N
[#3]
|

.

. e

1N
&4
2]

=
s8]

=9
in
O

=

i [ nd

o] W
CNOWOROQO OO N0 OO

OB OO OMO R OO oW

[u}
N

8]
L]
=

0.0
0.2
33.6
265.8

53.96
266.0

BEND-Z

4700.%
13085.3
4365.5
12100.1
4680.4
13028.5
12.2
33.8

-

) s3] [2)]
~1 ~1 ~1

o [0}
o)} ~J
OO O@mMOBOXXORHONO MK
« 8 e . P
ONOHOUVOWYWOIOROo IO

(1
o
.

48
@O
i

(=)}
W
0

Lo)}
{0
<0

OO OWMOUOWVWO OO

ONOUOoOWOWOIOKONOKOWN

[+l [5)] (4]
)} W w
~J o] @D
M B

(o)}
[ }
¥al

3]
[++]
5]

0.2
10.4
11231.5
4470.6
105645.2
4176.1

CCMEBINED

15683.8
17739.8
15166.3
16285.5
15349.8
17657.1
3043.6
113.6

313.7
308.7
5715.0
286.5
996.5
286.5
5724.7
286.4
986.9
286.7
6008.9
284.5
700.6
286.6
5172.5
0.0

274.3
268.2
11266.3
288.3
5803.2
288.3
11274.9
288.5
6807.7
288.1
11553.9
288.4
6505.2
286.3
5172.6
0.0

0.8
11.1
16543.3
9994.7
15534.¢6
9377.8

-— PAGE NO. 24

SHEAR-Y SHEAR-Z

448.3 159.5
448.3 ©  158.5
415.0 166.7
415.0 166.7
446,4 152.3
446.4 152.3

1.2 74.4
1.2 74.4
0.0 0.2
0.0 0.2
12.6 176.5
12.6 176.5
1z2.6 1.2
12.¢6 1.2
12.6 176.8
12.6 176.8
12.5 0.9
12.5 0.9
18.0 176.6
18.0 176.&
7.2 1.1
7.2 1.1
53,0 86.1
53.0 86.1
0.0 0.2
0.0 0.2
118.6 170.5
118.6 170.5
1i8.6 4,7
118.6 4.7
118.7 170.8
118.7 170.8
118.6 5.0
118.86 5.0
124.0 170.4
124.0 170.4
113.2 4.6
113.2 4.6
53.0 86.1
53.0 86.1
0.2 0.0
0.2 0.0
322.5 4.4
322.5 4.4
302.4 4.4
302.4 4.4
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B6 & B7 MANIFOLD SUPPORT
*%* ( B—7 BOUNDING CASE

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT

4
5

6

16 i

300 1

.0
1.00

.0
1.00
.0
1.00
.0
1.00
.0
1.00
.0
1.00
.0
1.00
.0
1.00
.0
1.00

AXTAL

5275.3
5275.3
4952.8
4952.8
5267.2
5267.2
4944.8
4944.8

13.7

13.7
0.5
0.5
4909.4
4909.4
5284.6
5284.6
4923.5
4923.5
5298.5
5298.5
4300.4
4900.4
5275.5
5275.5

13.7

13.7

0.0

0.0
150.8
150.9
150.8
150.8
150.8
150.8
150.8
150.8
151.9
151.9
149.7
148.7

0.0

0.0

A3 300G9900

A2 o0HE-a003d000n0

oo nAag

BEND-Y

53.6
265.7
53.7
266.2
89.9
445.9
17.4
86.1
372.8
1848.4

N o

799.1
3%862.8
799.2
3962.8
799.1
3962.5
799.2
3963.1
835.4
4142.7
762.9
3782.9
372.8
18486.4

.

=
OGO OO0 OQOE OO0 O 00O
s e s = s 4w e e = o e s
OO0 O0QOONONOOOOOO

-

ju

BEND-2

11268.0
4485.1
10581.4
4190.5
11250.7
4478.2
10564.3
4183.7
28.2
11.6
0.1
8.7
10486.8
4171.8
11288.9
4474.8
10516.9
4183.8
11318.7
4486.6
10467.6
4164.1
11270.%6
4487.1
29.3
11.6

(38
i

N
1]

3%
o
]

.

o
o

.

[ [
n i
OO0 D000 000000000

]
n

OO ONONONONONONON

. & e

—— PAGE NO. 25

COMBINEP SHEAR-Y SHEAR-Z

165%96.9
10026.1
15587.9
9409.5
16607.8
10181.2
15526.4
9214.6
415.7
1873.7

0.6

9.3
16195.4
13044.0
17373.6
i3722.2
16238.5%
13069.8
17417.4
13748.2
16203.5
13207.3
1730%.0
13525.86

415.7
1873.7

250.2

0.0
401.0
150.8
401.0
150.8
401.4
150.9
401.4
150.8
40z.1
152.0
398.9
148.7

0.0

0.0

323.6 4.4
323.6 4.4
303.4 4.4
303.4 4.4
323.1 7.3
323.1 7.3
302.9 1.4
302.9 1.4
0.8 30.3
0.8 30.3
6.2 0.0
0.2 6.0
301.1 €5.0
0. 65.0
323.8 5.0
323.8 65.0
302.0 65.0
302.0 65.0
324.7 65.0
324.7 €5.0
300.6 €7.9
300.6 €7.9
323.3 62.0
323.3 62.0
0.8 30.2
0.8 30.3
32.6 0.0
32.6 0.0
32.6 0.0
32.¢6 6.0
32.6 0.0
32.6 0.0
32,6 1.8
32.6 1.8
32.¢6 1.8
32.6 1.8
32.6 0.0
32.6 0.0
32.6 0.0
32.6 0.0
0.0 0.0
0.0 0.0

Je de dc Jo g o g dook de e de ok e END OF LATEST ANALYSIS RESULT e gk e e ok % v e T e ok e
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Bé & B7 MANIFOLD SUPPORT

#*#** ( B-7 BOUNDING CASE }
147. PARAMETER

148. CODE AISC N ) :
149. FYLD 45999.969 MEMB 9 TO 16
150, WSTR 21000. MEMB 9 TQ 16
151. WMIN 0.188 MEMB & T0O 16
152. PUNCH 2.0 MEMB 9 TO 14
153. CB 1. MEMB 8 TOC 16

154. CMY 1. MEMB % TQO 16

155, MAIN 0. MEMB 9 TO 16
156. RATIO 1. MEMB 8 TC 16
157. CHECK CODE MEMB & TO 16

-- PAGE NO. 286
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Bé & BT MANIFOLD SUPPORT
{ B-7 BOUNDING CASE )

% dc 3

STAAD-III CODE CHECKING - (AISC)

ddkkdkhk ek kk ke dkkoddrkkkkhhk

ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NQTED)

-- PAGE NO. 27

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY M2 LOCATION
9 ST TUB 40408 PASS ATISC- H1-3 0.888 3
629.82 C 909.31 149174.25 0.00
10 sT TUB 40408 PASS AISC- Hz2-1 0.629 4
27462.96 T -60.37 -80105,75 61,00
11 ST TUB 40408 PASS AISC- H1-3 0.934 5
455.33 C 8082.13 -150090.58 0.00
12 sT TUB 40408 BASS ATSC- Hl-2 0.643 =}
28671.43 C -900.45 80474.35 61.00
13 sT TUB 40203 PASS PUNCHING SHR 0.68% 4
578.43 C 6187.57 -1323.37 0.00
14 ST TUB 40203 PASS PUNCHING SHR 0.694 5
. 582.06 C -174.46 -12451.3%6 0.00
15 ST TUB 40408 PASS AIsSC- H1-1 0.627 6
334%8.13 C 553.00 -69191.,77 0.00
16 ST TUB 40408 PASS AISC- H2-1 0.631 5
. 33698.66 T 4915.14 £9616.13 0.00
158. SELECT WELD MEMB 8 TO 16
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Bé & B7 MANIFOLD SUEPORT
{ B-7 BOUNDING CASE )}

F ok ke

STAAD-III WELD DESIGN

ddkdekdkhhhkdhkhkkdkhhkrhhdk

ALL UNITS ARE ~ INCH POUN

—- PAGE HNO. 28

MEMBER ~ LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

9 STA 1 6/1¢6 19066.61
13 16.84 2762.49 18865.41

9 END 1 3/16 §537.51
4 20.07 5533.49 210.02

10 STA 1 3/16 17485986
6 46.68 617.61 17478.89

10 END 1 5/16 17521.33
4 16.69 365.60 17517.51

11 STA 1 6/16 20041.71
5 149.867 2779.4%8 19847.48

11 END 1 3/16 5569,03
5 299,34 5558.,91 151.78

12 STA 1 4/1¢ 20066.28
5 311.19 599,98 20054.920

1z END 1 5/1¢6 17848.66
5 248.95 479.98 17940.51

13 STA 1 3/16 4544.02
6 39.26 11.%¢ 4543.84

13 END 1 3/16 275.31
1 0.05 0.02 275.31

14 STA i 3/16 B876.14
6 37.86 82.69 8875.67

14 END 1 3/16 274.40
6 37.86 82.69 258.89

15 STA 1 5/16 17164.33
& 52.09 304.72 17161.54

15 END 1 3/16 18744,22
€ 86.82 507.86 18737.14

16 STA 1 5/16 17937.85
5 463.01 670.76 17919.42

16 END 1 4/1e 18196.77
5 578.76 838.46 18168.22
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B6 & B7 MANIFOLD SUPPORT -- PAGE NO. 29
. *** { B-7 BOUNDING CASE )

STAAD-III WELD DESIGN

e e e ol A e e ke o S gk de e S ok dr e ok ke

ALL UNITS ARE ~ INCH PQUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COME STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

dekdkkhkkdkbkkkhkkrk*xd FEND OF TABULATED WELD DESIGN dhhkddkhkhhkdkdkhdhrdhhhdd

159. FINISH

dedk dedkddeFhdkokdd Ak END OF STAAD_III de ok do e e R ok ok e e ok ok o

**** DATE= SEP 25,1996 TIME= 16:11: 7 *%**

o e v ok de v e e e W S o e Tk e gk do ok ok ko sk ok g do e o e ok sk ok v o e ok S e o ok do o sk e sk sk ok v ol ok ke ok e ok

* For guestions on STAAD-III, contact: *
* Research Engineers, Inc at *
* Ph: (714) 274-2500 Fax: (714} 921-2543 *

ek ke kkkhkkkdk bk Ak k kb kkkr kb hkkkhhkhhk bk hkddh ik hdddhbdbdd

Revision No. 1
Doe. No. V049-1-095
Page 38 of 46




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

M - ™ ‘+ l +

A o 1T

-‘ZTT‘.'J E)‘s‘ u . . (3/5*-[’%3

¥ TUAENSIONS

CDM\&Q“: \-St\L
T8 bW,

Woeor Case S omperRepenows @ I7 L1 woomcase &

Fx = 6o lbs M T 4026w
F{ = 2568k, Vos rmeon) WM = 1600 w-\bs
Fz = GLLT. Yo M2 206848 w -l
EDLTS |
!Egﬁtoq
T= 2564k.lbs . _Albllwly + 2684B 0N
= 1291, los/eoer % wndude % Gl
- | al}mpou&we\l.
SHEAR |
N = WotoONes + (d5Vos & ) _\os
4 Bous boos (634N

ol Ve WA @ 1Y eMeT Tt 122D des  Vauwr L ibs

(uza V' (el ooy <10 # Ok
YRy &

; Revision No, 1

e ChloweuBert] e

5-7—& ‘ <35 PN
& v




50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22141

&
ANMPAD

Dereermie Bare “THwoless

4&47
.

i .

F'T = ALooo *’Iw\?'

TFe = 5 Fn = 27000 fwt

g\“’:%— =>5=_g‘§;

T = U9\

3 veq = M T (L ®15m) —

6315 |
™ 9'. l S
12!
| %"
B il
+ + Seid
+ +

-g\; 21000t

= (Wove) (a5

721000 o

= 2.90 "

A&z pAY/L 2> aF /%;g_

=J¢&%MQ

‘Ztﬂ
A =T = L20W

Uget)—?_ \8 T,

Rewvision No, 1
Doc. No. V049-1-095
Page 40 of 46




Filename: B-6 & B-7
. ALL AROUND RECTANGULAR OR SQUARE FILLET WELD

Between part Jts. 11 & 8 and BASEPLTS

A;Y : — 1

A
-
- +
|
N
LoaD INPUT {( LBS., INCH-LES. )
. Fl F2 F3 M1 M2 M3
1660.00 25646.00 €67.00 41626.00 1691.00 26848.00
GEOMETRIC DIMENSIONS
a b WELD STRESS (PSI) SKEWED ANGLE(90@>a<1200)
4.000 4.000 21000 . 20.000
SECTION PROFPERTIES
A Swl Sw3 J Cl c3
16.000 21.333 21.333 85.333 2,000 2.000

EFFECTIVE THROAT COREECTION FACTOR
Mf
1.00

MAXIMUM WELD LOAD (f) - #/INCH
£f=
4815

REQUIRED FILLET WELD SIZE (INCHES)

® =
0.324
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Filename: B-6 & B-7
ALL AROUND RECTASGULAR OR SQUARE FILLET WELD

Between part MEM 15 & 16 and BASEPLTS

A & —t— —t+——=F (‘5\@(—3
T4 “
/o

Fe

¥
O%“gn Cﬂan'i)

LOAD INPUT ( LBS., INCH-LBS. )
Fl F2 F3 Ml M2 M3
1294.00 33551.00 17.43 1634.00 367.00 27583.00

GEOMETRIC DIMENSIONS
a b WELD STRESS (PSI} SKEWED ANGLE (90@>d<120w0)
4.000 5.128 21000 90.000

SECTION PROPERTIES
a Swl Sw3 J cl c3
18.2586 25.845 29.217 126.758 2.000 2.564

EFFECTIVE THROAT CORRECTION FACTOR
Mf
1.00

MAXTIMUM WELD LOAD (f) - #/INCH
f=
2844

REQUIRED FILLET WELD SIZE (INCHES)

“0.192 | yoe Y4 (U 2 sl ‘!\ \ 5;94’\
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-063
WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 6

REV. |DEO# | DATE | BY: CHECK | TITLE:

. 0 o1zt | 2/¢ ozl Wbk e Flange Bolting
! - Analysis of flange bolting for Gate Valves
112CM & 122 CM
BY: W Bilynsky | DEPT.: 744
PROJECT:  LIGO Vacuum Equipment PROJECT NO: V359049

PURPOSE:. Evaluate the gate valves threaded fastening details. Bolts and their mating threaded
(tapped) flange section are potential areas of failure due to thread stripping between
differing materials.

METHOD:
Hand caiculations utilizing standard formulas for Stress Areas and Length of
Engagement of Screw Threads as specified in MACHINERY s HANDBOOK
ASSUMPTIONS:
. INPUTS: 1. PSI Calc No. V049-1-042

2, GNB Drawings 103098

REFERENCES: 1. Machinery’s Handbook. Oberg & Jones 19th Ed. 1973.
. 2. Standard Handbook for Mechanical Engineers. Baumeister & Marks 7th Ed.
3. Specification for 112 and 122 CM Gate Valves
PSI - V049-2-005 rev. 3
4, Doc. No. V049-1-066 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.
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-068

WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 5
REV. |DEO# | DATE |BY: CHECK | TITLE:
0 oy | 97fee "o THIok
StudK of Rec:{uired Bellows Deflections for
Installation Fitup
BY: R.D. Ciatto [ DEPT.. 744
PROJECT: LIGO Vacuum Equipment PROJECT NO: 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 configurations
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)

CONCI.USIONS: The required bellows axial and bending deflections have been determined.
Axial deflection..................... +/-21n.
‘Bending rotation.................... +/- .5°.

NOTES: The above deformations will be included in Specification V049-2-017. Shear deformation of
bellows is not required.

FILED:\FAUSERSRCIATTOWUTIV0491068.CAL
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V(49-1-079

WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 7
REV. | DEO# | DATE |BY: CHECK | TITLE:
0 0. 132 14//3/8¢) RAC— WD
Analysis of BSC Support Leg to Cross Beam
Connection
BY: R.D. Ciatto | DEPT.: 744
PROJECT: LIGO Vacuum Equipment PROJECT NO: V59049

PURPOSE: Analyze welded tube steel connection at junction of support leg and cross member to
confirm structural integrity of the 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: . LIGO project drawings V049-4-001 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
S VOYD1-2L4 L16D Yhtyurw Eppon, Sranver Diiiin Comrenig

CALCULATIONS: (SEE ATTACHED)

CONCIUSIONS: 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
leg 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.*

FILED:\FATEMPLATE\ENGFORMSENGCALC
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-080
WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 10
REV. DEO # D;ATE BY: CHECK | TITLE: Analysis of Bolted Flange for Initial
0 e i A% | /e - AGR.__| Out of Flatness
BY: R.D. Ciatto | DEPT.: 744
PROJECT: LIGO Vacuum Equipment PROJECT NQ: 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 of the attached shell.

METHOD: A 3D IMAGES finite element model of a segment of the bolted flange was created. The
flange out of flatness was analyzed using gap elements, with the gap equial to the flatness tolerance
at the flange mating surface. A nonlinear analysis of this 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 the bolt centerline. The amplitude of the gap is the same
as the flatness tolerance for the 60 in flange.

INPUTS: Drawing V049-4-019 for the flatness tolerance
Calculation V049-1-016 for the initial 3D finite element model
Calculations V049-1-018 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 seal is maintained even with the maximum
tolerance.

NOTES: The computer file is FLANGED.*

FILEDAFATEMPLATE\ENGFORMS\ENGCALC
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-084
WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 37

REV. |DEO# | DATE | BY: CHECK | TITLE:

G 0024 4/12/96 | AGR RDC Expansion Joint Tie Rod

1 0293 6/7/96 WDB RDC “Lug™ Design

2 Waksw | woe | ~7e

BY: W, Bilynsky | DEPT.: 744

PROJECT: LIGO Vacuum Equipment PROJECT NO: V59049

PURPOSE.
The purpose of this calculation is to provide a single lug design for all expansion
joint/tube sizes up to and including 72 Y in. 1.D.

METHOD: . o ooe o o e , - S
COMPRESS 5.53R computer pressure vessel software
ASSUMPTIONS
See Calculation
INPUTS:
“Design Loads” from Doc. No. V049-1-048
“Structural Design Criteria” Doc. No. V049-1-066
Doc. No. V049-1-032 Component Interface Loads
REFERENCES: 1. Doc. No. V049-1-048 _ L
2. COMPRESS - Computer Aided Vessel Design program - version 5.53
3. Doc. No. V049-1-066, LIGO Vacuum Equipment Structural Design Criteria
CALCULATIONS:
(SEE ATTACHED)
CONCLUSIONS:

A single lug design as shown in design sketch utilizing 4 lugs per expansion
joint is adequate for 60.5 in to and 72 % in LD. 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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PROJECT: LIGO VACUUM EQUIFMENT

PROJECT NO: V59049

CALCULATION TITLE: Expansion Joint Tie Rod “Lug” Design

REVISION HISTORY

Rev. 0 Original Issue
April 12, 1996
Rev.1 Issue Date .
June 7, 1996

¢ Added Appendices ‘A’, ‘B’, and ‘C’.

Rev. 2 Issue Date
November 26, 1996

s Corrected Max Bolt Forces for the rod compression. (Appendix ‘B’)

o Added analysis of BE-1 for 1/4" thick shell with repad at each lug.
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BELLOWS BE-5

ASME Section VIII Division 1, 1995 Edition, A95 Addenda

Component: Cylinder
Material specification: SA 240 304L HIGH
Corrosion allowance: Inner C = 0 Outer= 0 in

* PWHT is performed

Radiography:  Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: pew = 1033.1 corr = 1033.1 Ib
capacity: new = 1102.711 corr = 1102.711 USga

OD =72.25 "lengthlc=63 - t=0.25 in(new)

MAP: (New & at 0 deg F) Appendix 1-1(a)

P = S*E*t/(Ro - 0.4*1) - Ps
6700%0.85*0.25/(36.125 - 0.4*0.25)- O

1
98.50758 psi

=

MAWP: (Corroded & at 0 deg F) Appendix 1-1(a)

P = S*E*t/(Ro - 0.4*t) - Ps
16700*0.85%0.25/(36.125 - 0.4*0.25)- 0
98.50798 psi

It n

Re;'ision No. 2
Doc. No. V049-1-084
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BE-5 Lug (No Pad

Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2in

Base plate width wb =4.75in
Top plate thickness t=035in
Base plate thickness th = 0.875 in
Lug length circ. direction L=6in
Gusset height h="7in
Gusset thickness tg =0.5in
Number of lugs =4
Angular position, first lng = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb = 2 in
Distance to load d=3.375in

Lug top plate regquired thickness, Bednar pg 153

= 0.75*%(VL*d*L)/(Sa*wp*2+h)
= 0.75*(7566%3.375%6)/(18800*2~2%7)
=0.25in

ta

Lug gusset required thickness

Sc = 18000/(1 + (1/18000)*(h/(0.289%1g))2 )
= 18000/(1 + (1/18000)*(7/(0.289%0.5))"2 )
= 15923.95 psi

tg = VL*(3*d - wb)/(Sc*wb"2*SIN{Alpha)~2)
= 7566%(3*3.375 - 4.75)/(15923.95*4 .75 2*5IN(68.552)"2)
=0.1307 in

Lug base plate required thickness

From Escoe table 4-8

' fc = VL/(Fb*L) = 630.5 psi

Mx = Cx*fc*Gs"2
= 0.0923*630.5*5°2 = 1454.879

My = Cy*fc*wb"2
= -.126%630.5%4.75"2 =-1792.433

th = Sqr(6*Mmax / Sa)

= Sqr(6*1792.433 / 18800)
= (0.7563 in

Check lug attachment stresses

Radial load Pr= 0OI1bf
Circumferential moment Mc = 0 Ibf-fi
Circumferential shear Ve = 0Q1bf
Longitudinal moment ML = 2128 Ibf-ft
Longitudinal shear VL = 7566 Ibf

Revision No. 2
Doc. No. V049-1084
Page 10 of 37




BE-S Lug (No Pad)

Internal pressure ' P= Opsi

Stresses at the Ing edge per WRC bulletin 107 ( psi)

Mean radius Rm = 30 in
Rm/t = 144

C1=3,C2=4.18751in

Stress concentration factor Kn (tension) = 1
Stress concentration factor Kb (bending) = 1

Local circ. pressure stress = P*Rm/t = 0 psi
Local long. pressure stress = P*Rm/2t = 0 psi

Maximum combined stress =-29777 psi
= Allowable combined stress ==#-3*8 = ¥-50100 psi = ' Sl

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-9537 psi
Allowable primary membrane stress = +-1.5*8 = +- 25050 psi

The maximum primary membrane stress is within allowable limits,

Revision No. 2
Doc. No. V049-1-084
Page 11 of 37
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BE-5 L. o Pad

From| Value | beta]
Fig.| read | |
| ! I

Au

Al Bu

8l

Cu

Cl

Du Dl

c* [12.092 |0.116]
4c* |20.080 |0.1706]
1C |0.0826 {0,094
2C-110.0493 |0.094]
3A* |5.5740 |0.093)
1A 10.0798 |0.097]
3B* |14.704 |0.104)
1B-1}0.0287 |0.097]
pressure stress* |

1

-9537
-20240

-9537 9537
20240 20240

5537
-20240

Total c¢ire stress |
Primary membrane |

‘cirec stress* |

-29777

-9537

10703 25777

-8537 9537

-10703

9537

3c* |13.227
4C* |19.332
1C-110.0731
2c }0.0440
4A* |10.076
2A |0.0378
4B* |5.6219 |0.104]
2B-1|0.0356 [0.108}
pressure siress* |

{0.106]
10.116]
|10.108]
10.108|
10.093]
|0.109]

-4517
~22539

4517
22539

-4517
22539

4517
-22539

Total long stress
Primary membrane

~27056

-4517

18022 27056

-4517 4517

-18022

4517

I
[
|
long stress* |
|
f

torsion moment Mt

Circ shear from vc|

Long ehear from VL |
|

-1807 =1807. -

1807 1807

Total Shear stress|

I

-1807

-1807

1807 1807

Combined stress |
|

-29777

18022 29777

-18022

3614

3614

3674 3614
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SPOOL BE-3 . . . . .
8X6 LUG - WITH NO PAD

Total Pages In This Report

3.12.199%6
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SPOOL BE-3

ASME Section VIIT Divisgion 1, 1992 Bdition, A94 Addenda

Component : Cylinder
Material specification: SA 240 304L HIGH
Corrosion allowance: Inner C = 0 OQuter= 0 in

* PWHT is performed

Radiography: Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: new = 478.4 corr = 478.4 1b
capacity: new = 286.231 corr = 286.231 US ga
~=ID = 60.5-= “length Lc="23 = t = 0.375 in (néw) - S
MAD: (New & at O _deg F) Ug-27{c) (1)
P = S*E*t/(R + 0.6*t) - Ps
= 16700*0.85*0.375/(30.25 + 0.6%*0.375) - 0
= 174.6719 psi
WP ; T F) UG-27(c) (1)
P S*E*t/(R + 0.6*t) - Ps

16700*%0.85*0.375/(30.25 + 0.6*0.375) - 0
174.6719 psi

¥
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Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2 in
Base plate width wb = 4.75 in
Top plate thickness t = 0.5 in
Base plate thickness th = 0.75 in
Lug length circ. direction L = 6 in
Gusset height h = 3.25 in
Gusset thickness tg = 0.5 in
Number of lugs = 4

Angular position, first lug = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb = 2 in
Distance to load d = 3.375 in

ta = 0.75*% (VL*d*L)/(Sa*wp~2*h)
= 0.75*%(6400*%3,375%6) / (18800*2"2*3,25)
= 0.3977 in
Lug gusset required thickness
Sc = 18000/(1 + {1/18000)*(h/(0.289%tg})"2 )
= 18000/(1 + (1/18000)*(3.25/(0.289*%0.5)}72 )
= 17507.97 psi
tg = VL*(3*d - wb)/(Sc*wb"2*SIN(Alpha)"2)
= 6400%(3*%3.375 - 4.75)/(17507.97%4.75"2*SIN{49.764)"2)
= 0.1494 in
L 1 ir hickn

From Escoe table 4-8

fc = VL/(Fb*L) = 533.3333 psi
Mx = Cx*fc*Gs™2
= 0.0923*533.3333*5%2 = 1230.667
My = Cy*fc*wb™2
= -.126%533.3333%4.7572 =-1516.2
tbh = Sqr{é6*Mmax / Sa)
= Sqr(6*1516.2 / 18800)
= 0.6956 in
Check lug attachment gtresses
Radial load Pr = 0 lbf
Circumferential moment Mc = 0 lbf-ft
Circumferential shear Ve = 0 1bf

I‘{‘eﬁsion‘_No. 2
Doc. No, V049-1-084
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8X6 LUG - WITH NO PAD

Longitudinal moment ML = 1800 lbf-ft
Longitudinal shear VL = 6400 1bf
Internal pressure P = 0 psi

St t the 1 ! £ WRC bulletin 107 ( pei)

Mean radius Rm = 30.4375 in
Rm/t = 81.16666

Cl1 =3, C2 =2.25 in

1
1

Stress concentration factor EKn (tension)
Stress concentration factor Kb (bending)

Local circ. pressure stress = P*Rm/t = 0 psi
Local long. pressure stress = -P*Bm/2t = 0 psi

Maximum combined stress =-24621 psi
Allowable combined stress = +-3*S = +- 50100 psi

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-6062 psi
Allowable primary membrane stress = +-1.5*S = +- 25050 psi

The maximum primary membrane stress is within allowable limits.

Revision No. 2
Doc. No. V049-1-084 ]

3.12.1996 Page 16 of 37



From{ Value beta

Fig.| read Au Al Bu Bl Cu Cl Du D
3C* 111.520 |0.085%

4C* 113.244 (0.092

1C 0.1040 |0.093

2C-1;0.06%6 |0.093

3A* |2.8538 (0.09

1A 0.0879 |0.099

3B* 18.6001 (0.081 -6062 -6062 6062 6062
1B-1j0.0421 |0.083| -15275 15275 15275 -15275
pressure stress*

Total circ stress -21337 9213 21337 -9213
Primary -membrane e e : — s
circ stress* -6062 -6062 6062 6062
3C* |10.947 {0.092

4C* [(13.484 (0.085

1C-110.1104 {0.087

2C 0.0740 {0.087

4A* |4.4600 [0.09

2A 0.0475 0.095

4B* 12.6643 10.081 -1663 -1663 1663 1663
2B-1|0.0642 |0.085] -22958 22958 22958 -22958
pressure stress*

Total long stress -24621 21295 24621 -21295
Primary membrane

long stress* -1663 -1663 1663 1663

torsion moment Mt
Circ shear from Vc

Long shear from VL| ' ' -1896 -1896 1896 18
Total Shear stress -1896 -1896 1896 18
Combined stress -24621 21295 24621 -212%95 3782 3792 3792 39
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SPOOL A-13

ASME Section VITT Divigion 1, 1992 Edition, A94 Addenda

Component : Cylinder
Material specification: SA 240 304L HIGH

Corrosion allowance: Inner C = 0 Outer= 0 in
* PWHT is performed

Radiography: Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: new = 238.4 corr = 238.4 1b
capacity: new = 286.231 corr = 286.231 Us ga

ID = 60.5 Wlengtyﬂ_]:..c: 23_ o t = 0.1875 in {new)
MAP: New F) UG-27(c) (1)
P = S*E*£/(R + 0.6*t) - Ps

= 16700*0.85*0.1875/(30.25 + 0.6*0.1875) - 0

= B87.65953 psi
MaWp:  (Corroded & at 100 deg F) UG-27(c) (1)
P = S*E*t/(R + 0.6*t) - Ps

= 16700*0.85%0.1875/(30.25 + 0.6*0.1875) - 0

87.65953 psi

Revision No. 2
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Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2 in

Base plate width wbh = 4.75 in
Top plate thickness t = 0.5 in
Base plate thickness tb = 0.75 in
Lug length circ. direction L = 6 in
Gusset height h =7 in
Gusset thickness tg = 0.5 in
Number of lugs = 4

Angular position, first lug = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb = 2 in
Distance to load d = 3.375 in

0.75* (VL*@*L) / (Sa*wp~2*h)
0.75* (6400*3.375*6} / (18800*272*7)
0.25 in

o

L r i
Sc 18000/(1 + (1/18000)*(h/(0.289*tg)) "2 )
18000/(1 + {1/18000)*(7/(0.289*0.5)})72 )

15923.95 psi

o

VL* (3*d - wb)/(Sc*wb"2*SIN(Alpha) "2)
6400* (3*3.375 - 4.75)/(15923.95*%4 .75 2*SIN(68.552) "2)
0.1105 in

I } lat ired thic)
~From Escoe table 4-8-

tg

o

VL/ (Fb*L) = 533.3333 psi

fc =
Mx = Cx*fe*Gs™2
= 0.0923*533.3333*5"2 = 1230.667
My = Cy*fc*wb™2
= -,126%*533,3333*4,75"2 =-151¢6.2
tb = Sgr(é6*Mmax / Sa)
= Sqr(6*1516.2 / 18800)
= 0.6956 in
k 1 ttachmen r
Radial load Pr = 0 1bf
Circumferential moment Mc = 0 lbf-ft
Circumferential shear Ve = 0 1bf Revision No. 2

Doc. No. V045-1-084
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8X6 LUG - WITH NO PAD

Longitudinal moment ML = 1800 1lbf-ft
Longitudinal shear VL = 6400 1bf
Internal pressure P = 0 psi

Stresses at the lug edge per WRC bulletin 107 ( psi)

Mean radius Rm = 30.34375 in
Rm/t = 161.8333

Cl =3, C2 = 4.125 in

Stress concentration factor Kn (tension) 1

Stress concentration factor Kb (bending) = 1
Local circ. pressure stress = P*Rm/t = 0 psi
mLocal;ibng.wpressurerstressA=>P*Rm/2t =0 psi - — . ="

Maximum combined stress =-37235 psi
Allowable combined stress = +-3*S = +- 50100 psi

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-12905 psi
Allowable primary membrane stress = +-1.5%S = +- 25050 psi

The maximum primary membrane stress is within allowable limits.

R_evision No. 2
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L - W AD
From| Value beta
Fig.{ read Au Al Bu
3C* {10.354 0.13¢6
4C* {20.589 |0.124
1C 0.0707 (0.111
2C-1({0.0366 {0.111
3A* |6.,3028 J0.11
1A 0.0729 |0.114
3B* 14.701 |0.122] -12805 -12905 12905
18-1{0.0226 |0.113] -24330 24330 24330
pressure stress*
Total circ stress ~37235 11425 37235
:-Pri-mary:qnetnbrane mmmm T s R -
circ stress* ~-12905 -12905 12905
3IC* |11.749 |0.124
4C* |19.629 |0.136
1C-110.0613 |0.126
2C 0.0391 |0.126
4A* [12.653 |0.11
2A 0.0328 (10.127
4B* |5.9259 |0.122 -6520 -6520 6520
2B-1|0.0273 |0.125| -26506 26506 26506
pressure stressk
Total long stress -33026 19986 33026
Primary membrane
long stress* -6520 -6520 6520
tersicon moment Mt
Circ shear from Vc| T - o B
Long shear from VL -2069 -2069 2069 28
Total Shear stress -2069 -2069 2069 28
Combined stress -37235 19986 37235 -15%98¢ 4138 4138 4138 43

3.12.199%9¢6

-
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ASME Section VIII Divisjion 1, 1992 Edition, A%4 Addenda
Component : Cylinder

Material specification: SA 240 304L HIGH

Corrosion allowance: Inner C = 0 Quter= 0 in

* PWHT is performed

Radiography: Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: new = 224.5 corr = 224.5 1b
capacity: new = 214.744 Corr = 214.744 UsS ga
ID = 48.25 . - length Lc= 27.13 t =£.1875 . in {(new) —
MAP: (New & at 0 deg F) UG-27(c}) (1)
P S*E*t/(R + 0.6*t)} - Ps

16700*0.85%*0.1875/(24.125 + 0.6*0.1875) - ©
109.8118 psi

MAWP:

o

r 1 F) 0G-27(c) (1)

S*E*t/(R + 0.6*t) - Ps
16700%0.85*0.1875/(24.125 + 0.6*0.1875) - O
109.8118 psi

waun

Revision No. 2
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8X6 LUG - WITH NO PAD

Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2 in
Base plate width wb = 4.75 in
Top plate thickness t = 0.5 in
Base plate thickness tb = 0.625 in
Lug length circ. direction L =6 in
Gusset height h =7 in
Gusset thickness tg = 0.5 in
Number of lugs = 4
Angular position, first lug = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb = 2 in
Distance to lecad d = 3.375 in

0.75* (VL*d*L) / (Sa*wp”"2*h)
0.75*% (5053*3 _375%*¢6)/(18800*272*7)
0.25 in

L r i
Sc 18000/(1 + {1/18000)*{(h/{0.289*tg)) "2 )
18000/(1 + (1/18000}*(7/(0.289%0.5))"2 )

15923.95 psi

it B

VL* (3*d - wb)/(Sc*wb"2*SIN(Alpha) "2)
50B3* (3*3 375 - 4.75)/(15923.95*4.75"2*SIN(68.552)“2)
0.0873 in

tg

LI 1 |

1 r ir hi
From Escoe tgble 4-8

fc = VL/(Fb*L) = 421.0833 psi

Mx = Cx*fc*Gs™2

= 0.0923%421.0833*572 = 971.6498
My = Cy*fc*wh™2

= -,126%421.0833*4_.75"2 =-1197.087
tbh = Sgr{é*Mmax / Sa)

= Sqr(6*1197.087 / 18800)

= 0.6181 in

k 1 n ress
Radial load Pr = 0 1lbf
Circumferential moment Mc = 0 1bf-ft
Circumferential shear Ve = 0 1bf

Revision No, 2 )
Dec. No. V049-1-084 t
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8X6 LUG - WITH NO PAD

Longitudinal moment ML = 1421 1bf-ft
Longitudinal shear VL = 5053 1lbf
Internal pressure P= 0 psi

1 r WR letin 1 i
Mean radius Rm = 24.21875 in
Rm/t = 129.1667
¢l =32, C2 = 4.0625 in
Stress concentration factor Kn (tension) 1

nnu

Stress concentration factor Kb (bending) 1

Local circ. pressure stress = P*Rm/t = 0 psi

P+Rm/2t = 0 psi -

Local long.—pressure stress

Maximum combined stress =-26071 psi
Allowable combined stress = +-3*S = +- 50100 psi

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-9583 psi
Allowable primary membrane stress = +-1.5*%S = +- 25050 psi

The maximum primary membrane stress is within allowable limits.

R_evision No. 2
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From|{ Value beta

Fig.| read Au Al Bu Bl Cu Cl Du b
3C* |7.1556 |0.168

4C* (15.3723 |0.154

1C 0.0648 |0.138

2C-110.0308 |0.138

3A% |4.9415 |0.137

1a 0.0672 [0.143

3B* 110.889 |0.152 -9583 -9583 9583 9583

1B-1|0.0195 |0.142] -16488 16488 16488 -16488

pressure stressg*

Total circ stress -26071 6905 26071 -6905
se= 4 Primary membrane o= @ . == -
circ stress* -9583 -9583 9583 9583

3C* |7.9455 |0.154

4C* [(14.630 |0.168

1C-1|0.0520 {0.157

2C 0.0357 {0.157

4A* [(10.505 |0.137

2A 0.0289 ]0.16

4B* 14.6023 |0.152 -4863 -4863 4863 4863
2B-1]10.0220 |0.158| -16744 16744 16744 -16744
pressure stress¥

Total long stress -21607 11881 21607 -11881
Primary membrane

long stress* -4863 -4863 4863 4863

torsion moment Mt
Circ shear from Vc e - ‘ L B B -
Long shear from VL o " -1658 -1658 1658 1B

Total Shear stress -1658 -1658 1658 iB
Combined stress -26071 11881 26071 -11881 3316 3316 3316 3%

ﬁevision No. 2
Doc. No, V049-1-084
3.12.19%96 Page 27 of 37

1




SPOOL A-1 ., ., . . . .
8X6 LUG - WITH NO PAD
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ME ion VIITI Divisi 1, 1992 i

Component : Cylinder
Material specification: SA 240 304L HIGH
Corrosion allowance: Inner C = 0 Quter= 0

* PWHT is performed

Radiography: Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: new = 229.7 corr = 229.7 1b
capacity: new = 203.121 corr = 203.121 US ga
. ID = 44.625 ength Le= 30 = t = 0.,1875 in (new) T
MAP; (New & at 0 deg F) UG-27(c) (1)
P = S*E*t/(R + 0.6*t) - Pg
= 16700*%0.85*%0.1875/{22.3125 + 0.6*0.1875) - 0O
= 118.6873 psi
MAWP : {Corroded & at 100 deq F) UG-27(c) (1)
P = S*E*t/(R + 0.6*t) - Ps
= 16700%*0.85*0.1875/(22.3125 + 0.6*0.1875) - O

118.6873 psi

e -

Revision No. 2
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8X6 LUG - WITH NO PAD

Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2 in
Base plate width wb = 4.75 in
Top plate thickness t = 0.5 in
Base plate thickness tb = 0.625 in
Lug length circ. direction L =26 in
Gusset height h = 7 in
Gusset thickness tg = 0.5 in
Number of lugs = 4
Angular posgsition, first lug = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb = 2 in
Distance to load d = 3.375 in
1 i h' B — —_
ta = 0.75%(VL*d*L)/ (Sa*wp~2+*h)
= 0.75%(4673%3_.375%6)/(18800*272*7)
= 0.25 in
r ir hi
Sc = 18000/(1 + (1/18000)*{(h/(0.289*tg))}"2 )
= 18000/(1 + (1/18000)*(7/(0.289*0.5))"2 )
= 15923.95 psi
tg = VL*(3*d - wb)/(Sc*wb"2*SIN(Alpha) "2)
= 4673%(3*%3.375 - 4.75)/(15923.95%4 .75"2*SIN(68.552) "2)
= 0.0807 in
L ir hi

From Escoe table 4-8 _ o o i

fc = VL/(Fb*L) = 389.4167 psi
Mx = Cx*fc*Gs™2

= 0.0923%389.4167*5"2 = 898.5789
My = Cy*fc*wb"2

= -,126%*389.4167%4.7572 =-1107.0863
tbh Sqr(6*Mmax / Sa)

Sgr(6*1107.063 / 18800)
0.5%944 in

Check lug attachment stregses

Radial leoad Pr = 0 1bf
Circumferential moment Mc = 0 lbf-ft
Circumferential shear Ve = 0 1bf D

Revision No. 2
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8X6 LUG - WITH NO PAD

Longitudinal moment ML = 1314 1lbf-ft
Longitudinal shear VL = 4673 1bf
Internal pressure P = 0 psi

he 1 r WR in 1

Mean radius Rm = 22.40625 in
Rm/t = 119.5

Cl1 =3, C2 = 4.0625 in

1
1

Strese concentration factor Kn (tension)
Stress concentration factor Kb (bending)

Local circ. pressure stress = P*Rm/t = 0 psi
Local long. pressure stress -—-P*Rm/2t = 0 psi SRS

Maximum combined stress =-22614 psi
Allowable combined stress = +-3*S = +- 50100 psi

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-8672 psi
Allowable primary membrane stress = +-1.5*S = +- 25050 psi

The maximum primary membrane stress is within allowable limits.
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From| Value beta

Fig.| read Au Al Bu
3C* |6.2968 [0.182

4C* |13.925 |0.167

ic 0.0603 |0.149

2C-1]0.0271 |[0.149%

3A* |4.6292 |0.148

1A 0.0651 |0.155

3B* [9.8548 |0.164 -8672 -B&72 B672
1B-1|0.0179 [0.154| -13942 13942 13942
pressure stress*

Total circ stress -22614 5270 22614
Primary -membrane - e =

¢irc stress* -8672 -8672 8672
3Cx |7.1198 [0.167

4C* [13.186 |0.182

1C-110.0491 [(0.169

2C 0.0352 [0.169

4A* 110.031 |0.148

2A 0.0277 |0.174

4B* (4.2361 |0.164 -4428 -4428 4428
2B-1{0.0209 |0.172| -14636 14636 14636
pressure stress*

Total long stress -19064 10208 19064
Primary membrane

long stress* -4428 -4428 4428
torsion moment Mt

Circ shear from Vc

Long shear from VL -1534 -1534 1534 15
Total Shear stress -1534 -1534 1534 18
Combined stress -22614 10208 22614 -10208 3068 3068 3068 38

Nere: Last Cowmnw s DU Wrw Vawes Jpsomoie 7o T
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SPOOL B-2

ME ion V 1, 1992 Edition 4

Component : Cylinder

Material specification: SA 240 304L HIGH

Corrosion allowance: Inner C = 0 Quter= 0 in

* PWHT is performed

Radiography: 'Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: new = 546.3 corr = 546.3 1b
capacity: new = 246.702 corr = 246.702 US ga
ID = 30.5 . __length Lc=78__._ _ . t = 0.25 in {new)- R
MAP: {(New & at 0 deg F) UG-27(c) (1)
P = S*E*t/(R + 0.6*t) - Ps
= 16700*0.85*%0.25/(15.25 + 0.6*0.25) - O
= 230.4383 psi
MAWP : rr 1 F} UG-27(c) (1)
P S*E*t/(R + 0.6*%t) - Ps

16700%0.85%0.25/(15.25 + 0.6*0.25) - O
230.4383 psi

i nn
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Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2 in
Base plate width wb = 4.75 in
Top plate thickness t = 0.5 in
Base plate thickness tb = 0.625 in
Lug length circ. direction L = 6 in
Gusset height h =71in
Gusset thickness tg = 0.5 in
Number of lugs = 4
Angular position, first lug = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb = 2 in

d = 3.375 in

Distance to load

!
i
1
l

ta = 0.75* (VL*d*L)/ (Sa*wp~2+*h)
0.75*(3200*%3.375%6)/(18800%272%7)

0.25 in

I t required thick

18000/ (1 + (1/18000)* (h/(0.289%tg)) "2 )
18000/ (1 + (1/18000)*(7/(0.289%0.5))"2 )
15923,95 psi

Sc

VL* (3*d - wb)/(Sc*wb"2*SIN{Alpha) ~2)
3200%(3*3.375 - 4.75)/(15923,95%4,75"2*SIN(68.552) "2)
0.0553 in

tg

wown

L 1 r ir hi

- From Escoe;table 4-8 LD o b

fc = VL/(Fb*L) = 266.6667 psi
Mx = Cx*fc*@s”2
= 0.0923*%266.6667*572 = 6£15.3333
My = Cy*fc*wbh™2
= =-,126*%266.6667%4_.7572 =-758.1
tb = Sgr(6*Mmax / Sa)
= Sqgr(6*758.1 / 18800}
= 0.4919 in
Check lug attachment gstresses
Radial load Pr = 0 lbf
Circumferential moment Mc = 0 1bf-ft
Circumferential shear Ve = 0 1bf
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X - TH

Longitudinal moment ML = 9S00 1bf-ft
Longitudinal shear VL = 3200 1bf
Internal pressure P= 0 psi

Stresses at the lug edge per WRC bulletin 107 ( psi)

Mean radius Rm = 15.375 in
Rm/t = 61.5

CL =3, C2 = 4.0625 in

1
1

Stress concentration factor En (tension)
Stress concentration factor Kb (bending)

Local circ. pressure stress = P*Rm/t = 0 psi
Local long.-pressure Stress = P*Rm/2t = 0-psi

Maximum combined stress =-8055 psi
Allowable combined stress = +-3*S = +- 50100 psi

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-3214 psi
Allowable primary membrane gstress = +-1.5*%S = +- 25050 psi

The maximum primary membrane stress is within allowable limits.
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From| Value beta
Fig.| read Au Al Bu Bl Cu Cl Du D
3C* 12.9982 {0.265

4C* 16.9678 |0.243

1C 0.0648 |0.218

2C-110.0231 |0.218

3A* [2.3063 [0.216

1A 0.0633 |0.235

3B* |4.8286 {0.239 ~3214 -3214 3214 3214
1B-1(0.0164 |0.231 -4792 4792 4792 -4792
pressure stress*

Total circ stress -8006 _157 8006 -1578 -
Primary membrane " =~ 7 T

circ stresst* -3214 -3214 3214 3214
3C* 13.3975 |0.243

4C* 16.5477 [0.265

1C-1|0.0403 |0.247

2c 0.0321 (0.247

4A* |5.4408 (0,216

2A 0.0254 |0.263

4B* [2.2933 (0.239 -1831 -1831 1831 1831
2B~1(0.0237 |0.257 -6224 6224 6224 -6224
pressure stress*

Total long stress -8055 4393 8055 -4393
Primary membrane

long stress* -1831 -1831 1831 1831

torsion moment Mt ]
Circ shear from Vc o o .

Long shear from VL -788 -788 788 g
Total Shear stress -788 -788 788 g
Combined stress -B055 4393 8055 -4393 1576 1576 1576 1B

Notz: Last Cowmin 1s "D Mimh Vewes 10Eumeac To “Du”
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: Vi49-1-084

WESTBOROUGH, MA CALCULATIONS Rev.No. 2
PAGE A1 OF A-30

PROJECT: LIGO VACUUM EQUIPMENT PROJECT NO: V59049

CALCULATION TITLE: Expansion Joint Tie Rod “Lug Design”

APPENDIX - A

Revised Stress Summary

Revision ¢ 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 &
“"BE-3A. The design loads for all other vacuum tubes with expansion joints used an axial spring
rate of 7500. #/in.

All vacuum tubes are to undergo vacuum testing to check against leakage. Although the design
loads are valid for operating conditions, the vacuum test will produce forces equivalent to those
generated in Doc. No. V049-1-032 Component Interface Loads. Revision 1 uses these interface
loads to evaluate stresses in vacuum tubes having tie rod lugs for expansion joints.

Revision 1 includes appendices to the original calculation. The force per lug from the component
interface loads is factored against the loads used in Rev. 0. This ratio is applied to the tabulated
stresses in Rev. 0 additionally, the local circumferential and longitudinal 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 400° F (“Bakeout” conditions).

Previous revisions inexplicably omitted spool BE-1, Revision 2 of Doc No. V(49-1-084 evaluates
BE-1. BE-1 has a shell thickness of 1/4 in. to alleviate the overstress condition due to the lugs
interaction with the thin shell, repads are required at the lugs. =~ ) , o

The results indicate that all vacuum tubes are within allowable Primary Membrane Stress limits at
400 F. All vacuum tubes require a minimum shell thickness of 0.250 inches. The exception is
Beam Tube Manifolds; BE-3, BE-3A and BE-5 require a minimum shell thickness of 0.375 in. and
Beam Tube Manifold BE-1 requires repads at the lugs (see pg A-16).

Note: To economize on material costs, vacunm tube BE-5 may be 0.250 in thick with the bellows
section (60 inch length) at 0.375 in.
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CORRECTED PRIMARY MEMBRANE STRESSES

SPOOL LD Sheil Primaty Stress Correction Factor Local Stress Corrected Allowable Stress
PIECE %] Thickness | Siress (psi) | Force/Rod + Force/Rod | Circ.o | Long.c | Primary Stress (psi) Primary Stress (psi) Result
BE-5 72.25in. 3/8 in. 9588, Sce page A-29 1431. 715. 11734. 22050, @ 400." F V
* BE-1 7225 in. 1/4in. 9820, See page A-20 2140, 1070, . 13030. 22050. @ 400." F \’
BE-3 & BE-3A | 60.5in. 3/8 in. 6062, 11365, + 6400, = 1.776 | 1193. 597. 12555, 22050. @ 400." F 4
A-13 60.5 in. 1/4in. 12905, 11265, + 6400, = 2,362 | 1793. 897. 16725, 22050. @ 400." F N
A-2 48.25 in, 1/4in. 9583, 9813, + 5053. = 1.942 [ 1433. 717. 13861. 22050. @ 400" F +
A-1 44.63 in, 1/4in, 5482. 8467. + 4673. = 1812 | 1327 663. 11923. 22050. @ 400." F N
B-2 30.5in. 1/4in, 4966, 4128 + 3194, = 1.292 | 911 456, . T785. 22050. @ 400." F *J

* BE-1 with 3/8 in. repads at lugs

CORRECTED PRIMARY + SECONDARY MEMBRANE STRESSES

SPOOL I.D Shell Primary + | Stress Correction Factor Local Stress Corrected Stress Allowable Stress Stress
PIECE 1% Thickness | Secondary ¢ | (Force/Rod + Force/Rod) | Circ.o | Long.c Primary + Primary + Secondary Result
Secondary
BE-5 72.25 in, 3/8 in. 31316, See page A-29 1431. 715, 33462. 44100. @ 400, F N
* BE-1 72.25 in, 1/4in, 25126. See page A-20 2140. 1070, 28336, 44100. @ 400 F *J
BE-3 & BE-3A 60.5in. 3/8 in. 24261. 11365. + 6400. = 1.776 1193, 597. 44872, 44100. @ 400. F 2% over
A-13 60.5 in, 1/4in, 23871. 11365. + 6400, = 2.362 1793. 897. 45080, 44100, @ 400 F 2% over
A-2 4825 in. 1/4in. 16274, 9813, + 5053. = 1.942 1433, 7. . 33755, 44100. @ 400." F v
A-1 44.63 in. 1/4in. 14739. 8467. + 4673. = 1.812 | 1327 663. 28696, 44100, @ 400." F v
B-2 30.5in. 1/4in. 12259, 4128. + 3194, = 1.292 911, 456. - 17211, 44100. @ 400" F v

« BE-1 with 3/8 in. repads at lugs | |
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BEL]LOWS BE-1 W/NO REPADS

ASME Section VIII Division 1, 1995 Edition, A95 Addenda

Component: Cylinder

Material specification: SA 240 3041 HIGH

External design pressure: Pe= 14.7 psi @ 400 deg F
Corresion allowance: Inner C = 0 Outer= 0 in

* PWHT is performed

Radiography:  Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: new = 983.9 corr = 983.9 Ib
capacity: = -pew =-1050.201 -corr = 1050.201 —=1JSga - - —

OD = 72.25 lengthlc= 60 t=0.25 in (new)

MAP: (New & at 400 deg F) Appendix 1-1{a)

P = S*E*t/(Ro - 0.4*1) - Ps
14700*0.85%0.25/(36.125 - 0.4*0.,25) - 0
86.71062 psi

MAWP: (Corroded & at 400 deg F) Appendix 1-1(a)

P = S*E*t/(Ro - 0.4%t) - Ps
= 14700*0.85*0.25/(36.125 - 0.4*0.25) - 0
= 86.71062 psi

Exterpal Pressure: {Corroded & at 400 deg F) UG-28
L/Do = 75.95833/72.25 =1.0513 Do/t = 72.25/0.24489 = 295.0304 _
From table G: A = 0.000249 . o T T
From table HA-3: B = 3287

Pa= 4*B/(3*Do/t)
= 4*3287/(3*72.25/0.24439)
= 14.855 psi

Design thickness for external pressure Pa = 14,855 psi:

t + Corrosion
0.24489 + 0
0.24489 in

Maximum Allowable External Pressure: (Corroded @ 400 deg )

L/Do = 75.95833/72.25 =1.0513 Do/t = 72,25/0.25 = 289
From table G: A = 0.000258
From table HA-3: B = 3407

Pa= 4*B/(3*Do/1)
Revision No. 2
Doe. No. V049-1-084
Page A10 of A30



BELLOWS BE-1 W/NO REPADS

4%3407/(3*72.25/0.25)
15.7186 psi
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BE-1 Lug (Without Pad

Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2in
Base plate width wb = 4.75 in
Top plate thickness t=0.5in
Base plate thickness th=1.125in
Lug length circ. direction L=6in
Gusset height h=7in
Gusset thickness tg =0.5in
Number of lugs =
Angular position, first lug = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb = 2in
Distance to load d=3.375in

- Lug top plate required thickness, Bednar pg 153 : BT

ta = 0.75%(VL*d*L)/(Sa*wp"2+h)
= 0,75*(16025*3.375*6)/(18800*2"2*7)

= 0.4623 in

Lug gusset required thickness

Sc = 18000/(1 + (1/18000)*(h/(0.289*tg))"2)
= 183000/(1 + (1/18000)*(7!(0.289?‘0.5))‘2)

15923.95 psi

tg = VL*(3*d - wh)/{Sc*wb”2*SIN{Alpha)~2)
= 16025*%(3*3.375 -4.75)/(15923.95*%4 .75 2*SIN(68.552)"2)

= 0.2767 in

Lug base plate required thickness

From Escoe table 4-8

fc = VL/(Fb*L) = 1335.417 psi

Mx = Cx*fc*Gs™2

= 0.0923*%1335.417*5"°2 = 3081.474

My = Cy*fe*wb™2

= - 126*%1335.417*%4.75"2 =-3796.423

tb = Sqr(6*Mmax / Sa)

1.1007 in

Sqr(6*3796.423 / 13800)

Check Jug attachment stresses

Radial load
Circumferential moment
Circumferential shear
Longitudinal moment
Longitudinal shear

Pr= 01Ibf
Mc = 0 Ibf-fi
Ve = 0 Ibf

ML = 4507 Ibf-ft
VL = 16025 ibf

Revision No. 2
Doc. No. V049-1-084
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RE-1 Lug (Without Pad)

Internal pressure P = Opsi

Stresses at the lug edge per WRC bulletin 107 ( psi)

Mean radius Rm = 36 in
Rm/t = 144

=3,C2=4.3125in

Stress concentration factor Kn (tension) = 1
Stress concentration factor Kb (bending) = 1

Local circ. pressure stress = P*Rm/t = 0 psi

Local long. pressure stress = P*Rm/2t = 0 psi

-Maximem combined stresz =-6 1030 psi o oEeE : =
Allowable combined stress = +-3%§ = +- 44100 psi

WARNING! The maximum combined stress is excessive.

Maximum primary membrane stress =-19543 psi
Allowable primary membrane stress = +-1.5*8 = +- 22050 psi

The maximum primary membrane stress is within allowable limits.

Revision No. 2
Doc. Neo. v(49-1-084
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BE-1 Lug (Without Pad)

From| Value | beta]
Fig.| read | | AU Al Bu Bl Cu cl Du Dl

3c* |11.760 [0.119]
4C* 19,928 |0.708]
ic 10.0817 |0.095]
2C-1]0.0484 |0.0895]
3A* |5.5914 |0.09%94)
TA  |10.0795 |0.098]
ag* |14.567 10.106| ~19543 ~19543 19543 19543
18-1]0.0282 10.098[ ~41487 41487 41487 -41487
pressure stress* |

Total circ stress | -61030 21944 61030 -21944 _

Primary membrane - Teem omE o cmaas o . - R e

circ stress* | -19543 -19543 19543 19543
I

3c* |12.996 [0.108]

4c* 119.113 |0.119]

1C-110.0720 |0.11 |

2c 10.0436 (0.11 |

4a* |10.157 |0.094]

2A 10,0375 j0.11 |

4p* |5.5915 |0.106] -9432 -9432 9432 2432
2B-110.0349 |0.11 | -45885 45885 45885 -45885
pressure stress¥*

Total long stress -55317 36453 55317 -36453

|
|
|
Primary membrane |
|
|

long stress* -9432 -9432 9432 9432

torsion moment Mt |
Circ shear from Vo - - -

i — — — i ML S i A G e R e A A AR EAe B e e Al A M amm e Emr mre i T e Eme e e

Long shear from vL] - -3716 =-3716 3776 ~ 3716
|

Total Shear stress]| -3716 -3716 376 3716
I

Combined stress | -61030 36453 61030 -36453 7432 7432 7432 7432
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BELLOWS BE-1 W/REPADS

ASME Section VIII Division 1, 1993 Edition, A95 Addenda

Component : Cylinder

Material specification: SA 240 304L HIGH

External design pressure: Pe= 14.7 psi @ 400 deg F
Corrosion allowance: Inner C = 0 Cuter= 0 in

* PWHT is performed

Radiography: Category A joints - Spot UW-11(b) type 1
Category B joints - Spot UW-11({b) type 1

Estimated weight: new = 983.9 corr = 983.9 Ib
Ccoapacity s s s a—=—pnew = 1050.201 corr = 1050.201 USga

OD = 72.25 lengthLec= 60 t=0.25 in(new)

MAP: (New & at 400 deg F) Appendix 1-1(a)

P = $*E*t/(Ro - 0.4*t) - Ps
14700%0.85*0.25/(36.125 - 0.4*0.25)- 0
86.71062 psi

it H

MAWP: {Corroded & at 400 deg F) Appendix 1-1(a)

P = S*E*t/(Ro - 0.4%t) - Ps
= 14700%0.85%0.25/(36.125 - 0.4%0.25) - 0
= 86.71062 psi

External Pressure: {Corroded & at 400 deg F) UG-28
L/Do = 75.95833/72.25 =1:0513 Do/t = 72.25/0.24489 = 295.0304
From table G: A = 0.000249
From table HA-3: B = 3287

Pa= 4*B/(3*Do/t)
= 4*3287/(3%72.25/0.24489)
= 14.855 psi

Design thickness for external pressure Pa = 14.855 psi;

t + Corrosion
0.24489 + 0
0.24489 in

Maximum Allowable External Pressure: (Corroded @ 400 deg F)

L/Do = 75.95833/72.25 =1.0513 Do/t = 72.25/0.25 = 289
From table G: A = 0.000258
From table HA-3: B = 3407

Pa= 4*B/(3*Do/t)

Revision No. 2
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BELLOWS BE-1 W/REPADS

= 4*3407/(3*72.25/0.25)
= 15.7186 psi
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BE-1 Lug (With Pad

Lug material specification = A 240 304
Lug allowable stress = 18800 psi
Top plate width wp = 2in
Base plate width wb =4.75in
Top plate thickness t=0.35in
Base plate thickness th = 1.125in 4  ACTosd. THYS YU bob WJasuee B 15 e
Lug length circ. direction L=6in . - tyat "
Gusset height h=7in * Tomm Taws = \f2 > 1425
Gusset thickness tg = 0.5in Couwsentmmve
Number of lugs =4
Angular position, first lug = 0 degrees
Fillet weld size tw = 0.1875 in
Force bearing width Fb=2in
Distance to load = 3.375 in
ug top plate required thickness ednar 15 - ] . I e

ta = 0.75*(VL*d*L)/(Sa*wp~2*h)
= 0.75*%(16025%3.375+6)/(18800*2°2*7)
= 0.4623 in

Lug gusset required thickness

Sc = 18000/(1 + (1/18000)*(k/(0.289*tg))"2)
18000/(1 + (1/1B0O00)*(7/(0.289%0.5))"2 )
15923 .95 psi

tg = VL*(3*d - wb)/(Sc*wb"2*5IN(Alpha)~2)
= 16025*(3*3.375 - 4.75)/(15923.95*4.75"2*SIN(68.552)"2)
= 0.2767 in

Lug base plate requijred thickness
From Escoe table 4-8 . -
fc = VL/(Fb*L}) = 1335.417 psi

Mz = Cx*fc*Gs*2
=0.0923%1335.417%5"2 = 3081.474

My = Cy*fc*wb"2
= -.126%1335.417%4.75"2 =-3796.423

th = Sqr{6*Mmax / Sa)
Sqr(6*3796.423 / 18800)
1.1007 in

Check lug attachment stresses

Radial load Pr = 0Olbf
Circumferential moment Mc = 0O lbf-fi
Circumferential shear Ve = Olbf
Longitudinal moment ML = 4507 1bf-ft
Longitndinal shear VL = 16025 1bf

Reviston No. 2
Deoc. No. V049-1-084
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BE-1 Lug (With Pad)
Internal pressure P = Opsi
Stresses at the lug edge per WRC bulletin 107 ( psi)

Mean radins Rm = 36 in
Rm/t = 57.6

Cl=3,0C2=4.3125in

Stress concentration factor Kn (tension) = 1
Stress concentration factor Kb (bending) = 1

Local circ. pressure stress = P*Rm/t = 0 psi
Local long. pressure stress = P*Rm/2t = 0 psi

. Maximum combined stress =-12922 117 —

Allowable combined stress = +-3*5 = +- 44100 psi
The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-3546 psi
Allowable primary membrane stress = +-1.5%5 = +- 22050 psi

The maximum primary membrane stress is within allowable limits.
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BE-1 Lug {(With Pad)

From] value | beta]
Fig.| read | | AU Al Bu Bl Cu Ccl Du Dl

| I |

3c* |7.3557 |10.119]
4c* |9.5108 |0.108]
1c |0.1138 10.095]
2C-1]0.0794 [0.095}
3A* |1.9292 {0.094}
1A |0.0925 J0.102}
3B* |6.5090 10.706] -3546 -3546 3546 3546
1B~110.0410 10.102| =-9272 9272 9272 -9272
pressure stress* |

| :
Total circ stress | -12818 5726 12818 -5726
Primary membrane | - — e
circ stress* | -3546 -3546 3546 3546
|

3c* |7.8410 |0.108]
4C* |9.2595 [(0.119]
1C-110.1038 |0.11 |
2Cc j0.0684 |0.11 |
A4pa% |2.8344 |0.094|
2A |0.0468 |0.116]
4B* |1,9932 (0.106] -1341 -1341 1341 1341
28-1]10.0575 |0.115] -11581 11581 1158171 -11581
pressure stress* |

Total long stress -12922 10240 12922 -10240
Primary membrane

leng stress* -1341 =1341 1341 1341

torsion moment Mt
Cire shear from Vel
Leng shear from VL |

“ <1486 -1486 1486 1486

Total Shear stress| -1486 -~1486 1486 1486
|

Combined stress -12922 10240 12922 -10240 2972 2972 2972 2972

I
I
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BE-1 Lug (With Pad

Stresses at the pad edge per WRC bulletin 107 ( psi)

Mean radius Rm = 36 in
Rm/t = 144

Cl=5,C2=06.3125in

Stress concentration factor Kn (tension) = 1
Stress concentration factor Kb (bending) = 1

Local cire. pressure stress = P*Rm/t = 0 psi
Local long. pressure stress = P*Rm/2t = 0 psi

Maximum combined stress =-25126 psi
Allowable combined stress = +-3*S = +- 44100 psi

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-9820 psi

Allowable primary membrane stress = +-1.5*S = +- 22050 psi

The maximum primary membrane stress is within allowable limits.
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BE-1 Lug (With Pad)

From|] vValue | beta]

Fig.| read | I Au Al Bu Bl Cu cl Du pl
| | i
3C* 16.8370 (0.177}
4c* |16.042 |0.165]
1 10.0600 |10.151]
2C-1]0.0238 |0.151]
3A* |5.2855 |0.15 |
1A 10.0626 J0.157|
3B* }10.997 |0.762| -9820 -9820 9820 9820
1B-1]0.0162 |0.153| -15306 15306 15306 -15306
pregssure stress* |
I
Total circ stress | =25126 5486 25126 -5486
“Primary membrane- - - TR = - T
cire stress* { -9820 -9820 95820 9820
|
3Cc* |7.5546 10.165)
AC* |15.323 |0.177]
1C-1(0.0470 [0.167}
2C |0.0353 |0.167]
4a* 112.228 |0.15 |
2A 10.0267 |0.172]
48* 14.7200 |0.162] -4972 -4972 4972 4972
2B-110.0194 |0.168| -16694 16694 16694 -16694
pressure stress* |
i
Total long stress | -21666 11722 21666 -11722
Primary membrane |
leong stress* | -4972 -4972 4972 4972
I
torsion moment Mt |
Cire shear from ve| 7777 _ _ _ -
Long shear from VL| ' -2539 -2539 2539 2539
I
Total Shear stress| -2539 -2539 2539 2539
I
Combined stress | -25126 11722 25126 -11722 5078 5078 5078 5078
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COMPRESS 5.53 UNTITLED.VSL

Pressure Summary

Pressure summary for pressure chamber 1

June 7, 1996

| } P | T | HMARP | MAP | Pe | ve—99 | ues—66 |Corroaion|
| Tdentifier | design | design | | |axternal| Ratic | MDMT Exemption or | Allowance |
| i (psi) |(aag Fy | {(p=si) | (p8i) i (psiy { | (deg F) Stress Reduction | {in})

] | | ] | i | |

| | | Hot applicable | o.000

|
Bellows Spool BE-B | 0.0 | 400.0 | ize.9 | 146.4 | 33,5 | 1.136
I I I I | ! |

}

Vessel MAWP hot & corroded is 128.9 psi @ 400 degrees F.
Vessel MAP new & cold is 146.44 psi @ O degrees F.

Vessel allowable external pressure is 33.54 psi @ 400 degrees F.

Hydrotest pressure calculation based on MAWP -
= 1.5*(MAWP + Operating Liquid Head)*1.136 = 219.7 psi

Vessel hydrotest pressure is 219.7 psi.

Note: vessel MAP rating not valid unless hydrotest pressure based on MAP.

5.3.1996
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COMPRESS 5.53 UNTITLED.VSL June 7, 1996
Weight Summary

Component Weight (1bs) Contributed by Vessel Elenents —-———
Hetal Metal Trays Packed Insul Lining Piping Ladder Rings oper Test Nozzle
Mew corr & sup Beds & plat & Misc Liquid Liguid & flg

Bellows apool b 1553 1553 o o o] o] o o 4] o 9326 o
1563 1563 o [1] o L] 3] o [+ o] 9326 [+]

Vessel operating weight, corroded: 1,563 1lbsa

Vesgel anpty weight, corroded: 1,563 lbe

Vessel enpty weight, new: 1,553 1bs

Vessel test weight, new:

10,889 lhe

 Vessel center of gravity location (from right weld seam)

Vessel lift weight, new:
Center of gravity to seam:

3.3.1996

1,563 Ibs
31.5in
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COMPRESS 5.53 UNTITLED.VSL June 7, 1996
Thickness Summary

Component ID Length Nom t Reg t Joint govarning befleot
Identifier {in) (iny (in) (in} E Load Status Stresy (in)
Ballows spoocl ha-5 72.25 63.00 0.3750 0.2503 O.85 eyxternal

Nom t - vessel wall thickness . .
Req t - required vessel wall thickness due to governing loading
E - longitudinal seam joint efficiency

Load:

internal - circ stress due to internal pressure governs

external - external pressure governs

wind - combined long stress due to STATUS + wind governs
-seismic - combined long stress due to STATUS + seismic governs

Revision No, 2

Doc. No, V049-1-084
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COMPRESS 5.53 UNTITLED.VSL
Bellows Spool BE-5

ASME Section VI1I Division 1, 1995 Edition, A95 Addenda

Component: linder

Material specification: SA 240 304L HIGH

External design pressure: Pe= 14.7 psi@ 400 deg F
Corrosion allowance: Inmer C = 0 Outer= 0 in

* PWHT is performed

Radiography:  Category A joints -  Spot UW-11(b) type 1
Category B joints - Spot UW-11(b) type 1

Estimated weight: new = 1563.2  corr = 1563.2 b

_ capacity:  mew = 1118.134 corr = 1118.134 US ga
ID =72.25 lengthlc= 63 t =0.375 in (new)
MAP: {(New & at 0 deg F) UG-27(c)(1)

P = S*E*t/(R + 0.6%1) - Ps
= 16700%0.85%0.375/(36.125 + 0.6*0.375) - O
= 146.4409 psi

MAWP: (Corroded & at 400 deg F) UG-27(c)(1)

P = S*E*t/(R + 0.6%t) - Ps
= 14700*0.85*0.375/(36.125 + 0.6*0.375) - O
= 128.903 psi

External Pressure: (Corroded & at 400 deg F) UG-28

L/Do = 79.04167/73 =1.0828 Do/t = 73/0.25037 = 291.5685
From table G: A = 0.000247
From table HA,'3£ B = 3260.4

Pa= 4*B/(3*Do/t)
= 4*3260.4/(3%73/0.25037)
= 14.9097 psi

Desipgn thickness for external pressure Pa = 14.9097 psi:

t + Corrosion

0.25037 4+ 0

0.25037 in

Maximum Allowable External Pressure: (Corroded @ 400 deg F)

L/Do = 79.04167/73 =1.0828 Do/t = 73/0.375 = 194.6667

4

From table G; A = 0.000457
From table HA-3; B = 4896.7
5.3.1996

June 7, 1996
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COMPRESS 5.53

Pa= 4*B/(3*Do/t)
= 4*4896.7/(3*73/0.375)
= 33.539 psi

5.3.1996

UNTITLED.VSL
Bellows Spool BE-5

June 7, 1996
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COMPRESS 5.53

Lug material ification
Lug allowableslg‘.?rcess
Top plate width
Base plate width
Top plate thickness
Base plate thickness
Lug length circ. direction
Gusset height
Gusset thickness
Number of lugs

Jar smon first lug
Fillet weld size
Force bearing width
Distance to load

UNTITLED.VSL

8x6 LUG - WITH NO PAD

53
i
—_e [
L—tLh.'hN
e 1
Bw=
=

= g - N
g g Mg 00

adlZ

Lug top plate required thickness, Bednar pg 153

ta = 0.75*%(VL*d*L)/(Sa*
= 0.75%(16025*3.375*6)
= 0.4623 in

Lug gusset required thickness

Sc = 18000/{1 + {}{%%%%())lé

= 18000/(1 + (
= 15923.95 psi

~2#h)
8800+2"2+7)

0. 289*t
289*0

tg = VL*(3*d - wb)/(Sc*wb"2*SIN(Alpha)"2)

= 16025*(3*3.375 - 4.75)/(15923.95*4. 75 2*SIN(68.552)"2)

= (0.2767 in

Lug base plate required thickness

From Escoe table 4-8

fc = VL/(Fb*L) = 1335.417 psi

Mx = Cx*fc*Gs"2

= 0.0923*1335.417*5"2 = 3081.474

My = Cy*fc*wb"2

= -.126*1335.417*4.75"°2 =-3796.423

= Sqr(G*Mmax / Sa)

Il 1I

1.1007 in

Check lug attachment stresses

Sqr(6*3796.423 / 18800)

R_adial load .
Cgrcumferentlal moment
Circumferential shear

5.3.1996

Pr =
Mc =
Ve =

bt
Ibf-ft
bt

oD

o

June 7, 1996

Revision No. 2

Doc. No. V(049-1-084

Page A28 of A30



COMPRESS 5.53 UNTITLED.VSL
8x6 LUG - WITH NO PAD

Longitudinal moment ML =4507 bf-ft
Longitudinal shear VL = 16025 Ibf
Internal pressure P = 0psi

Stresses at the lug edge per WRC bulletin 107 ( psi)

Mean radius Rm = 36.3125 in
Rm/t = 96.83334

Cl=3,C2=43125in

Stress concentration factor Kn %tensign) =
Stress concentration factor Kb (bending) = 1

Local circ. pressure stress = P*Rm/t = 0 psi
Local long pressure s stress = P*Rm/Zt = 0 p51

Maxlmum combined stness —-31316 p31 ]
Allowable combined stress = +-3*S = +- 44100 pst

The maximum combined stress is within allowable limits.

Maximum primary membrane stress =-9588 psi
Allowable primary membrane stress = +-1.5*%8§ = +- 22050 psi

The maximum primary membrane stress is within allowable limits.

5.3.1996

June 7, 1996
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COMPRESS 5.53 UNTITLED.VSL June 7, 1996
8x6 LUG - WITH NO PAD

From| Value | beta

Fig.| read Au Al Bu Bl Cu C1 Du D1
3C* 110.196 {0.118

4C* 114.666 |0.107

1C {0.0937 |0.094

2C-110.0598 10.094

3A* 13.6058 |0.093

1A |0.0843 {0.098

3B* {10.778 {0.105] -9588 -9588 9588 9588

1B-1}0.0339 {0.099| -21728 21728 21728 -21728

pressure stress*

Total circ stress | -31316 12140 31316 -12140
Primary membrane

~{ circ stress*. - --=9588 -9588 9588 9588 = - S
3C* {11.128 [0.107
4C* 114.149 |0.118
1C-1[0.0812 |0.109
2C 10.0513 (0.109
4A* (5,8491 |0.093
2A 10.0409 |(0.112
4B* |3.7668 {0.105| -401C -4010 4010 4010
2B-110.0427 (0.112] -24320 24320 24320 -24320

pressure stress*

Total long stress | -28330 20310 28330 -20310
Primary membrane
long stress* -4010 -401C 4010 4010

torsion moment Mt
Circ shear from Vc

Long shear from VL -2477 -2477 2477 2477
1 Total Shear-stress! ~ : ' -2477 -2477 2471 2477
Combined stress -31316 20310 31316 -20310 4954 4954 4954 4954
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V(49-1-084

WESTBOROUGH, MA CALCULATIONS Rev. No. 2

Wy

PAGE B-1_ OF 3

PROJECT: LIGO VACUUM EQUIPMENT PROJECT NO: V59049

CALCULATION TITLE: Expansion Joint Tie Rod “Lug Design”

AFPENDIX - 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. 1bs per rod for the “Lugs” on spool pieces BE-3 and _
BE-3A. The design loads for all other vacuum tubes with expansion joints used an axial spring
rate of 7500. #/in.

All vacuum tubes are to undergo vacuum testing to check against leakage. Althongh the design
loads are valid for operating conditions, the vacuum test will produce compressive forces at the
expansion joint rods which may produce minor bending. Revision 1 uses these compressive forces
to evaluate the tie rods.

The evaluation indicated a 15% overstress in the tie rods due to the applied compressive 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 yielding, tie rods
were to be sleeved during testing conditions to ensure against potential bending.

Revision 2, Appendix ‘B’ uses the maximum axial forees indicated in appendix ‘A’. The
evaluation denotes that for tube sizes of 48-1/2"¢ and smaller, the 1”@ (A-36) rods were
acceptable. However, for 60-1/2"@ and 72-1/4"Q tubes, 1-1/4"& (A-36) rods are required.
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PROCESS SYSTEMS INTERNATIONAL, INC. { ENGINEERING
WESTBOROUGH, MA CALCULATIONS

NO: V049-1-084

Rev.No. 2

PAGE C-1_OF 3

PROJECT: LIGO VACUUM EQUIPMENT PROJECT NO: V355049

CALCULATION TITLE: Expansion Joint Tie Rod “Lug Design™

APPENDIX - C

Reinforcing Washer Plate as an Option to Welded Pad

Revision 0 of Doc No. V049-1-084 provided the design for the LIGO Expansion Joint Tie Rod

“Lugs”. The original design required a welded 4" x 3 %" x 3/8" thick reinforcing pad. To
minimize welding and ensure design integrity the option of using a thicker washer was evaluated.

The evaluation indicated that a washer plate 3” x 5” x 1" thick could be used in lien of the welded
pad. Revision 1, Appendix ‘C’ provides a washer design and detail which may be used for the

expansion joint tie-rod “Lugs”.
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-108

WESTBOROUGH, MA CALCULATIONS PAGE 1 QF 34
REV. {DEO# | DATE | BY: CHECK | TITLE:
0 02532 1953096 | AP | wWnp
- - Stiffener Rings at Axial Restraints
of Tubular Components
BY: R D. Ciatto ] DEPT.: 744
PROJECT: LIGO Vacuum Equipment | PROJECT NO: V59049

PURPOSE: Determine size and thickness of stiffener rings at axial restraints of tubular components
including mode cleaner tubes (30.5 in), adapters B-6 and B-7 (48.25 in),
beam tube manifolds (72.25 in), and outer shells of 80k pumps (80 n).

METHOD: Local finite element models of shells at the stiffener rings were generated at axial restraints.
The shell models extended at least a long shell distance from the stiffener ring. Axial forces
resulting from closed valves or unbalanced forces due to different size bellows were applied
to the ring at the junction of the axial restraint diagonal member.

ASSUMPTIONS: The axial restraint at the 80k pump is assumed to be enveloped by the beam tube
manifold which is almost the same diameter (72.25 in vs. 80 in) but which has a
significantly higher axiat force (38.13 k vs. 27.57 k).

INPUTS: LIGO project drawings of spools and adapters.
Calc. No. V049-1-066, Structural Design Criteria
Cale. No. V049-1-083 for axial force on 80k pump (27.57 k).
Calc. No. V049-1-095 for axial force on 48.25 in tube (32.17 k).
Calc. No. V049-1-089 for axial force on beam tube manifoid (38.13 k).

REFERENCES: ASME Boiler & Pressure Vessel Code, Sect. VIIL, Div. 2, Pressure Vessels
IMAGES-3D, R. L. Cloud & Assoc.

CALCULATIONS: (SEE ATTACHED)

CONCLUSIONS: Stiffener 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 rings, which are 3x3x3/8 and 4x3x1/2 angles, result in ring stress
and shell stresses that meet Section VI, Div. 2.

NOTES: IMAGES computer files are: MDCLEAN.*, BMTUBEMN.*, ADAPB6.*, & 80KRING.*
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PROCESS SYSTEMS INTERNATIONAL, INC. ENGINEERING NO: V049-1-108
WESTBOROUGH, MA CALCULATIONS Rev. No. 0

- | Page 3 of 34
PROJECT: LiGO VACUUM EQUIPMENT PROJECT NO: V59049

CALCULATION TITLE: Stiffener Rings at Axial Restraints of Tubular Components

SUMMARY OF RESULTS

The required angle stiffeners at the axial restraints are as follows:

Mode cleaner tubes: L3x3x3/8
Beam tube manifold; L4x3x1/2
Adapters B6 & B7: L3x3x3/8
80k pump: 14x3x1/2

304ss will be used for all stiffeners which will be rolled the “hard” way. For the 4x3 angles, the 4
in dimension will be in the radial direction. '

The finite element models consist of plate elements. Surface stresses in the ring stiffeners are
categorized as primary bending stresses and the stress intensities are compared to 1.5 Sm in accordance
with Section VIII, Div. 2 of the ASME code.

The analysis of the beam tube manifold envelopes the 80k pump shell which has a slightly larger
diameter (80 in compared to 72.25 in) but which also has a significantly smaller axial load (27.57 k
compared to 38.13k). Stiffeners for the 80k pumps also support the reservoir which is hung intemaily by 2
spring hangers. An analysis of the beam tube manifold was performed to simulate the spring hanger load
in addition to the axial restraint load to which the 80k pump stiffener is subjected. X was found that the
stress in the stiffener is low for the hanger load.

Also, an independent analysis of the stiffener at the 80k pump is included in this calculation for a
4x3x1/4 in thick angle that supports the internal reservoir. In this analysis the ring is subjected to the
spring hanger loads; the axial restraint force was not included since this model represents the ting that is
not located at the axial restraint. Beam elements were used to represent the 4x3x1/4 in angle. The results
showed that stresses are acceptable for the vertical hanger loads but it also showed that 2x2x1/4 stiffeners
are not acceptable for supporting the reservoir,
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-112

WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 107

REV. | DEO# | DATE |BY: CHECK | TITLE:

0 3Y7 11029 | Woes ®pl”

BSC Portable Clean Room

BY: W. Bilynsky | DEPT.: 744

PROJECT: LIGO Vacuum Equipment PROJECT NO: V59049

PURPOSE.:

Design mobile (portable) Clean Room for the Beam Splitter Chamber (BSC).
The frame design must be able to withstand the installed weight 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
easily assembled and disassembled as needed.

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 Ibs/ft?
. Non-standard AISC Structural Members (see calculation)

7S]

REFERENCES:
1. STAAD-III, Research Engineers, Release 21
AISC - ASD 9th edition
Doc. No. V049-1-066  LIGO Vacuum Equipment Structural Design Criteria
Aluminum Construction Manual, Section 3, Engineering data for aluminum structures.

il o

CALCULATIONS:

CONCLUSIONS:
The requirements of the AISC Codes and Standards and the Ligo Vacuum
Equipment Structural Design Criteria are met.

NOTES: STAAD-III Computer File: BSCLNRM3.*
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LOT Jo 8 adeg

TIT-1-6¥0A ©N 20

0 'ON UOISIATY

STRUCTURE DATA

TYPE
N =
HH
NE =
NS =

XHAX=
YMAX=
IHAK=

= SPACE

102

156

&

4

1
223.0
192.6
223.0

J=142 ,Hz156

HH/ELEN

UNHIT INC FOU

USER ID:PROCESS SYSTEMS IMTERMATIOMAL }¥TLE'

5T AAD
BSC

PDST-~-PLDT
FORTABLE CLEANROOH

(REV:

21.0 )

DATE:

acT 7,

1996




HH/ELEH

STRUCTURE DATA

TYPE = SPACE

NJ = 102

HH = 156

HE = "] d
NS = 4

HL = 1

XHAX= 223.0

YHAX= 192.0
ZHAX= 223.0

L0130 6 98eg

TIT-1-640A "ON 0(Q
Q ON UOISTAYY

J=10Z,H=156 UNIT INC POU

S TAAD POST-PFPLOT (REV: 21,0 ) DATE: DCT
USER ID:FROCESS SYSTEHS INTERNATIONAL IN_ 0 oo oo ol e opiuon

7, 18396




BH/ELEN

STRUCTURE DATA

TYPE = SPACE

NI = 102
Nt = 156
HE = 2
HS = 4
HL = 1

AHAX= 223.0
YHAX= 192.2
ZHAX= 223.0

LOT Jo 01 98ed

TII-T-670A ON 900
0 "ON UOISIASY

I=102,H4=156

UHIT IHC PQU

STAAD PDST-~-PLOT (REV: 21.0 DATE: OCT 7,
USER IDIPROCESS SYSTEMS INTERWATIDNAL *?TLE' B5C PORTABLE CLEANROOH

193986




;

PAGE NO. 1

L L R L e &R A L b R R T R ok

STAAD- III
Revision 21.0
Proprietary Program of
Research Engineers, Inc.
Date= SEP 25, 1996
Time= 8:38:27

LA . I T S

*
USER ID: PROCESS SYSTEMS INTERNATIONAL IN *

dhdkhkhkhkrkrhkkhkhkdhkddhbhdhhhddddhdkddddhhdhkdbbbdhkedrdiid

Ok R ok b % O

STAAD SPACE BSC PORTABLE CLEANROOM

INPUT WIDTH 72

UNIT INCHES POQUND

JOINT COORDINATES

10. 0. 0.; 2 36. 0. 0, 360, 0, 0.; 4 84. 0, 0.; 5102.333 0. 0,

6 111.5 0. 0.; 7 120.667 0, 0.; 8 139. 0. 0.; 9 163. 0. 0.

10 187. 0. 0.; 11 223. 0. 0.; 12 223. 0. 26.5; 13 223. 0. 30.5

14 223, 0. 74.5; 15 223. 0. 98.5; 16 223. 0. 111.5; 17 223. 0. 124.5
18 223. 0. 148.5; 1% 223. ¢. 172.5; 20 223. 0. 196.5; 21 223. 0. 223.
22 187. 0, 223,; 23 163. Q. 223.; 24 139, 0. 223.; 25 120.867 0. 223.
26 111.5 0. 223.; 27 102.333 0. 223.; 28 84. 0, 223.; 29 &60. 0. 223.
30 36. 0. 223,; 31 0. 0. 223.; 32 0. 0. 196.5; 33 0. 0. 172.5

34 0. 0. 148.5; 35 0. 0. 124.5; 36 0. 0. 111.5; 37 0. 0. 98.5

38, 0. 0. 74.5; 39 0. 0. 50.5; 40 0. 0. 26.5; 41 36. 0. 26.5

42 36. 0. 36.; 43 36. 0. 50.5; 44 36. 0. 74.5; 45 36. 0. 98.5

46 36, 0. 124.5; 47 36. 0, 148.5; 48 36. 0, 172.5; 49 36. 0. 187,

50 36, 0. 196.5; 51 187. 0. 26.5; 52 187, 0, 36.; 53 187. 0. 50.5

54 187. 0. 74.5; 55 187. 0. 98.5; 56 187, 0. 124.5; 57 187. 0. 148.5
56 187. 0. 172.5; 5% 187. 0. 187.; 60 187. 0. 196.5; 61 163, 0. 187.
62 139%. 0. 187.; 63 111.5 0. 187.; 64 84. 0. 187.; 65 0. 0. 187.

66 60. 0. 36.; 67 84. 0. 36.; 68 111.5 0. 36.; 69 139. 0. 36.

70 163. 0, 36.; 80 0. -48. 0.; 81 36. -48. 0.; 82 102.333 -48. 0.

83 111.5 -48. 0.; 84 120.667 -48. 0.; 85 187. -48. 0.; 86 223. -48. 0.
87 223. -48. 36.; 88 223, -48. 111.5; B9 223. -48. 187,

90 223. -48. 223.; 91 187. -48. 223.; 92 120.667 —48. 223,

93 111.5 -48. 223.; 94 102.333 -48. 223.; 95 36. -48. 223.

96 0. ~48. 223.; 97 0. ~-48, 187.; 98 0. -48, 111.5; 995 0. -48., 36.
100 0. -84, 0,; 101 223. -84. 0.; 102 223. -84. 223.; 103 0. -84. 223,
104 0. -90, 0.; 105 223. -90. 0.; 106 223, -90. 223.; 107 0. -90. 223.
108 0. -1%2. 0.; 109 223. -192, 0.; 110 223. -1892. 223.

111 0. -192. 223.

. MEMBER INCIDENCES
112; 223; 334; 445; 556;6067;778; 88253 9910; 1010 11

11 11 12; 12 12 13; 13 13 14; 14 14 15; 15 15 16; 16 16 17; 17 17 18
18 18 19; 19 19 20; 20 20 21; 21 21 22; 22 22 23; 23 23 24; 24 24 25
25 25 26; 26 26 27; 27 27 28; 28 28 29; 29 29 30; 30 30 31; 31 31 32
32 32 33; 33 33 34; 34 34 35; 35 35 36; 36 36 37; 37 37 38; 38 38 39
39 39 40; 40 40 1; 41 2 41; 42 41 42; 43 42 43; 44 43 44; 45 44 45

46 45 46; 47 46 47; 48 47 48; 49 48 49; 50 49 50; 51 50 30;.52 10 51
53 51 52; 54 52 53; 55 53 54; 56 54 55; 57 55 56; 58 36 57; 59 57 58
60 5B 59; 61 5% 60; 62 60 22; 63 59 61; 64 61 62; 65 62 63; 66 63 64

Revision No. 0
Doc. No. V049-1-112
Page 11 of 107




BsC

42,
43.
44.
45,
46.
47.
48.
49.
50.
s1.
52,
53.
54,
55.
56.
57.
58.
59.
60,
62.
63,
64,
65.
66,
67.
68.
69,
70.
71.
72.
73.
74.
75.

PORTABLE CLEANROOM

71 67
9 70;
85 18

€8
75
g2

68; 72 68
79 12 51;
58; 86 20
92 33 48; 93 3%
100 1 80;
101 105;

67 64
74 70
81 14
88 24
95 37
102
108
113
119
125
121
137
143

65;
'52;
54;
62; &9
45; %6
100 104;

65 49;
3 66; 76 4 67;
15 55; 83 17 56;
28 64; 90 29 65; 91 32
38 44; 97 39 43; 98 40
103 11 86; 104 86 101; 105
102 10&; 109% 31 86; 110 96 103; 111 103 107;
105 10%; 114 106 110; 115 107 11l; 116 80 81;
83 84; 120 B4 85; 121 85 B6; 122 86 87; 123 87 88;
89 90; 126 90 91; 127 91 92; 128 92 93; 129 93 94;
95 96; 132 96 97; 133 97 98; 134 98 99; 135 99 80; 136 1
11 84; 138 11 B8; 139 21 B88; 140 21 S2; 141 31 94; 142 3
198; 144 5 82; 145 7 84; 146 16 88; 147 25 92; 148 27 9
150 100 81; 151 101 85; 152 101 87; 153 102 89; 154 102 91;
156 103 87; 137 100 g9

MEMEBER PROPERTY AMER

1 TO 62 TABELE ST TUB60303

63 TO 74 TABLE ST TUB30203

75 78 TO &7 80 TO 98 PRI YD 1.75 ZD 1.5 YB 1.563 ZB 0.188
ek ALUM. TEES @ 180 DEG.

100 TO 111 TABLE ST TUB35353

*+* COLUMN TUBE STEEL LEGS

112 TO 115 PRI AX 1.382 IY 1.914 IZ 1.5%14 YD 3.
*%* ALUMINUM COLUMN TUBE LEGS (3" X 3" X 1/8")
76 77 88 892 116 TO 157 TABLE ST TUB20203
MEMBER RELEASE

75 78 TO 87 90 TO 88 START MX MY M2

75,78 TO 87 90 TO 98 END MX MY MZ

CONSTANTS

E STEEL MEMBE 1 TO 74 76 77 88 €% 100 TO 111 116 TO 157

E ALUMINUM MEMB 75 78 TO 87 90 TO 98 112 TO 115

POIS3SON STEEL MEMB 1 TO 74 76 77 88 82 100 To 111 116 TO 157
POISSON ALUMINUM MEMB 75 78 TO B7 90 TO 98 112 TO 115
DENSITY STEEL MEMB 1 TC 74 76 77 88 82 100 TO 111 116 TO 157

69 42 66;
77 8 69;
84 18

70 66 &7;
78
57;
50;
41;

60;
47;

106 21 20;

112 104 108
117 81 BZ;
124 8

ZD 3.

. DENSITY ALUMINUM MEMB 75 78 TO 87 90 TO 98B 112 TO 115
. BETA 180. MEMB 75 78 TO 87 9C TC 98

SUPPORTS

108 FIXED BUT FX FZ MX MZ
108 FIXED BUT FX FZ M MZ
110 FIXED BUT FX FZ MX MZ
111 FIXED BUT FX FZ M MZ
LOAD 1 AREA LOAD
SELFWEIGHT Y -1.

. AREA LOCAD

1 TO 88 ALOAD -0.1
PERFORM ANALYSIS

PAGE NO.

101 80 100

2

£€9; 73 69 70
80 13 53

87 23 61
94 35 4¢

107 90 102

118 B2 83
8 8%

130 94 95

82
1 88
4; 149 36 98
155 103 95
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BSC PORTABLE CLEANROOM

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 102/ 156/
ORIGINAL/FINAL BAND-WIDTH = 88/ 13
TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES QF FREEDOM =
SIZE OF STIFFNESS MATRIX = 50736 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE = 12.4%/ 952.0 MB, EXMEM = 14.83
++ PROCESSING ELEMENT STIFFNESS MATRIX. B:38:30
++ PROCESSING GLOBAL STIFFNESS MATRIX. 8:38:31
++ PROCESSING TRIANGULAR FACTORIZATION. 8:38:31
***WARNING — IMPROPER LOAD WILL CAUSE INSTABILITY AT JOINT 5
DIRECTION = FZ PROBABLE CAUSE MODELING PROBLEM 0.727E-11
++ CALCULATING JOINT DISPLACEMENTS. 8:38:32
++ CALCULATING MEMBER FORCES. 8:38:33
88. PRINT MATERTIAL PROPERTIES ALL
% P@_ s and ~f A R N =2 PP A Y

-- PAGE NO. 3

4
604

MB

7 ¥
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BSC PORTABLE CLEANROOM

MATERIAL PROPERTIES.

ALL UNITS ARE - POUN INCH

MEMBER

WO -0 W i

E

29000000.0
29000000.0
25000000.0
29000000.0
25000000.0
29000000.0
29000000,0
29000000.0
28000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
2%000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
28000000.0
2%Q000000.0
29000000.0
29000000.0
2%000000.0
29000000.0
25000000.0
29000000.0
29000000.0

&

11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.90
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0

DEN

0.2829999%
0.28299935
0.28299999
0.2829999%
0.28299999
0.2825999%
0.28299999
0.28259999
0.28299999
0,28295999
0.28299999
0.28299999
0.282399999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
D0.282959398
0.282999939
0.28299999
0.28299999
0.28289999
0.28289999
0.2829589%3
0.2829933%9
0.28299999
0.282959559
0.28299938
0.2829999%99
0.28299988
0.28299998
0.28299999
0.282999899
0.28299399
0.28299999
0.2828999%
0.28289999
0.2829999%9
0.28299999

—-- PAGE NO.

ALPHA

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
¢.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
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-— PAGE NO. 5

BSC PCRTAELE CLEANROOM

MATERIAL PROPERTIES.

ALL UNITS ARE - POUN INCH

MEMBER E G DEN ALFPHA
47 2%9000000.0 11153846.0 0.2829999% 0.00000000
48 29000000.0 11153846.0 0.28299399 0.00000000
49 29000000.0 11153846.0 0.282999%% 0.00000000
50 29000000.0 11153846.0 0.2829%99%8 0.00000000
51 29000000.0 11153846.0 0,.28298%99 0.00000000
52 29000000.0 11153846.0 0.28299%%% 0.00000000
53 29000000.0 11153846.0 0.282999%% 0.,00000000
54 29000000.0 11153846.0 0.282%99%9% 0.00000000
55 29000006.0 11153846.0 0.282999%% 0.00000000
586 29000006C.0 11153846.0 0.282599%9 0.00000000
37 28000000.0 11153846.0 0,28299999 (.00000000
58 29000000.0 11153846.0 0.28299%9% 0.00000000
38 29000000.0 11153846.0 0.28299%8% 0.00000000
60 28000000.0 11153846.0 0.28295999% 0.00000000
61 28000000.0 11153846.0 0.28299%39 (.000000Q0C
62 29000000.0 11153846.0 0.28299%%89 0.00000000
63 29000000.0 11153846.0 0.28299%%% 0.00000000
64 28000000.0 11153846.0 0.282999%99 0.00000000
6% 29000000.0 11153846.0 0.28289%9% 0.00000000
66 22000000.0 11153846.0 0.28299999 0.00000000

. &7 29000000.0 11152846.0 0.2829999% 0.00000000
68 29000000.0 11153846.0 0.28299%99% 0.00000000
69 29000000.0 11153846.0 0.2829999% 0.00000000
70 29000000.0 11153846.0 0.282999%% 0.00000000
71 29000000.0 11153846.0 0.28299999 (¢.00000000
72 29000000.0 11153846.0 0.2829999% 0.00000000
73 29000000.0 11153846.0 0.28299998 0.00000000
74 25000000.0 11153846.0 0.282999%% 0.00000000
75 9999999.0 3995999.8 0.08548600 0.00000000
16 29000000.0 11153846.0 0.282999%% 0.00000000
77 29000000.0 11153846.0 0.282999%38% 0.00000000
78 99959999.0 3899999.8 0.09548600 0.00000000
79 9929999.0 38999599.8 0.09548600 0.00000000
80 9999999.0 3996909.8 0.0%548600 0.00000000
81 9999993.0 39999599.8 0.09548600 0.00000000
B2 99998%99.90 39998989.8 0.09548600 0.00000000
83 899859%.0 39999%99.8 0.09548600 ©.00000000
84 9992989.0 3999999.8 0.09548600 0.00000000
85 5999985.0 39599599.8 0.09548600 0.00000000
86 99969582.0 39999989.8 0.09548600 0.00000000
87 9599995.0 3995999.8 0.09548600 0.00000000
88 29000000.0 11153846.0 0.282993%99 0.00000000
g9 29000000.0 11153846.0 0.2829599%99 0.00000000
90 9988988.0 3999999.8 0.09548600 ©.00000000
91 998959%89.0 3999999.8 0.09548600 0.00000000
a2 ©899988.0 3999999.8 0.08548600 0.00000000
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BSC PORTABLE CLEANROOM

MATERIAL PROPERTIES.

ALL UNITS ARE - POUN INCH

MEMBER

93

94

85

96

97

S8
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
il1s
118
120
izl
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

E

9959958.0

9999599.0

89999595.0

9999959.0

99599399.0

9599595.0
29000000.0
29000000.0
25000000.0
29000000.0
29000000.0
29000000.0
29000000.0
2%00000C0.0
29000000.0
28000000.0
29000000.0
29000000.0

9999999.0

9995%99.0

9999999.0

9999999.0
29000000.0
290000C0.0
29000000.0
29000000.0
29000000.0
25000060.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
2%000000.0
29000000.90
29000000.0
29000000.0
22000000.0
2920000060.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0
29000000.0

G

3995999.8

3995999.8

3995999.8

399599599.8

3999999.8

3995959.8
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0

35959589.8

3999999.8

3899999.8

3989999.8
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0

DEN

0.08548600
0.09548600
0.09548600
0.09548600
0.09548600
0.09548800
0.28299%999
0.28299999
0.282993%99
0.28299299
0.28299359
0.2829939%
0.2829953%9
0.28299999
0.28299999
0.28298339
0.282989999
0.282999%89
0.09548600
0.09548600
0.09548600
0.09548600
0.282959999
0.28299999
0.28299999
0.28259599
0.282995%998
0.28299999
0.2829%999
0.28299999
0.28299999
0.2829%3995%
0.28299999
0.282959%9
0.2829993%
0.2B8259999%
0.28259999
0.28299999
0.28299999
0.28299999
0.2829929499
0.28299999
0.28299999
0.2828999%
0.2829599%
0.28295999

-- PAGE NO. 6

ALPHA

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0,00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000C
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
¢.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
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BSC PORTABLE CLEANROOM

MATERIAL FPROPERTIES.

ALL UNITS ARE - POUN INCH

MEMBER

140
141
142
143
144
145
148
147
148
149
150
151
152
153
154
135
156
157

89. PRINT MEMBER INFORMATION ALL

E

28000000.0
29000000.0
29000000.0
29000000.0
28000000.0
29000000.0
29000000.0
28000000.
290000040.
29000000.
29000000,
298000000.
29000000.
29000000.
2%000000.0
29000000.0
23000C00.0
290000600.0

OCO0OQO OO0

G

11153846.
111538486.
11153846.
11153846.
11153846.
1115384%8.
11153846.
111538446.
11153846.
11153846,
11153846.
111533846.
11153846.
1115384¢6.
11153846.
11153846,
11153844.
11153846.

OO0 QOO0 000C o000

DEN

0.28299958
0.2B23999%99
0,28299998
0.282595%99%99
0.28299999
0.28299999
0.282999%9
0.28299998
0.2B2389958
0.28299999
0.28299958
0.28299988
0.28299988
0.2B299959
0.28299999
0.2829999¢%
0.2829993%9
0.28299999

—— PAGE NO.

ALPHA

0.00000600
0.00000000
0.060000000
0.00000000
0.060000000
0.00000000
0.00000000
0.00000000
0.00000000
0.000060000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

*kkkskkikkdkk END OF DATA FROM INTERNAL STORAGE ¥k tssdks
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BSC PORTABLE CLEANROOM

MEMBER INFORMATION

MEMBER

W -Jo U Wi

s g fn b W W W W W W W WWWWNMNRONNMOOMMNMNRMNE R R
AN WNHOYEYOWMEWNONHOWOD IO WEWNRPOWO-IAhNAWNKOD

START
JOINT

WO -1 W

END
JOINT

LENGTH
{INCH)

36.000
24.000
24.000
18.333

9.1867

9,167
18.333
24.000
24.000
36.000
26.500
24.000
24.000
24.000
13.000
13.000
24.Q00
24.000
24.000
26.500
36.000
24,000
24,000
18.333

9.187

9.1867
18.333
24.000
24.000
36,000
26.500
24.000
24.000
24,000
13.000
13.000
24.000
24.000
24.000
26,500
26.500

9.500
14.500
24.000
24.000
26.000

BETA
{DEG)

0.00
0.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0¢
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0¢
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

—— PAGE NO. 8

RELEASES
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B5C PORTABLE CLEANROOM

MEMBER INFORMATICN

—————— - ——

MEMBER

47
48
49
50
51
52

START
JOINT

46
47
48
49
50
10
51
52
53
54
35
56
57
58
59
60
59
6l
62
63
64
65
42
66
67
68
69
70

3

4

8

)
12
13
14
13
17
18
19
20
23
24
28
293
32
33

END
JQINT

47
48
439
50
30
51

LENGTH
(INCH]

24,000
24,000
14.500

9.500
26.500
26.500

9.500
14.500
24.000
24.000
26.000
24.000
24.000
14.500

8.500
26.500
24.000
24.000
27.500
27.500
24.000
24.000
24.000
24.000
27.500
27.500
24,000
24,000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000
36.000

BETA
(DEG)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
180.00
0.00
0.00
180.00
180.00
180.00
180,00
180.00
180.00
180.00
180.00
180.00
180.00
.00
0.00
180.00
180.00
180.00

-- PAGE NO. 9

RELEASES

000111000111

000111000111
000111000111
000111000111
000111000111
000111000111
000111000111
000111000111
000111000111
000111000111
000111000111

000111000111
000111000111
000111000111
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B3C PORTABLE CLEANROOM

MEMBER INFORMATICN

MEMEBER

893

94

85

96

97

98
100
101
102
103
104
105
106
107
108
108
110
111
112
113
114
115
11s
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

START
JOINT

34
35
37
38
39
4Q
1
80
100
11
86
101
21
20
102
31
96
103
104
105
106
107
80
81
82
83
84
85
86
87
g8
89
a0
91
82
83
54
95
96
97
98
98
1
11
11
21

END
JOINT

47
46
45
44
43
41
80

100

104
86

101

105
20

102

106
96

103

107

108

109

LENGTH
{INCH)

36.000
36.000
36.000
36.000
36.000
36.000
48.000
36.000
6.000
48.000
36.000
6.000
48.000
36.000
6.000
48.000
36.000
6.000
102.000
102.000
102.000
102.000
36.000
66.333
9.167
9.18&7
€6.333
36.000
36.000
75.500
75.500
36.000
36.000
66.333
8.167
9.167
£6.333
36.000
36.000
75.500
75.500
36.000
113.031
113.031
121.383
121.383

BETA
{DEG}

180.00
180.00
180.00
180.00
180.00
180.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00C
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00

-~ PAGE NO. 10

RELEASES

000111000111
000111000111
000111000111
000111000111
000111000111
000111000111
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B3C PORTAELE CLEANROOM —-- PAGE NO. 11

MEMBER INFORMATION

MEMBER START END LENGTH BETA
JOINT JOINT (INCH) (DEG}) RELEASES
140 21 92 113.031 .00
141 31 94 113.031 0.00
142 31 o8 121.393 0.00
143 1 98 121.393 0.00
144 5 g2 48.000 0.00
145 7 84 48.000 0.00
146 1le B8 48.000 0.00
147 25 82 48.000 0.00
148 27 54 48.000 0.00
149 36 98 48.000 0.00
150 160 81 50.912 0.00
151 101 85 50.912 0.00
152 101 87 50.912 0.00
153 102 89 50.912 0.00
154 102 91 50.912 0.00
155 103 95 50.812 0.00
156 163 87 50.912 0.00
157 100 83 50.912 0.00
. Fhxkwkkkkkkkssx END OF DATA FROM INTERNAL STORAGE ***%dkdddddd

90. PRINT JOINT COORDINATES ALL
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BSC PORTABLE CLEANROCM —-— PAGE NO. iz
JOINT COORDINATES
COORDINATES ARE INCH UNIT
JOINT .4 b4 Z
1 0.000 0.000 0.000
2 36.000 0.000 0.000
3 60.000Q 0.000 0.000
4 84.000 0.000 0.0Q0
5 102.333 0.000 0.000
6 111.500 0.000 0.000
7 120.667 0.000 0.000
8 139.000 0.000 0.000
9 1€3.000 0.000 0.000
10 187.000 0.000 0.000
11 223.000 0.000 0.000
12 223.000 0.000 26.500
13 223.000 0.000 50,500
14 223.000 0.000 74.500
15 223.00Q0 0.000 98.500
16 223.000 0.000 111.500
17 223.000 0.000 124.500
18 223.000 0.000 148.500
19 223.000 0.000 172.500
20 ¢ 223.000 0.00C 196.500
. 21 223.000 0.00¢C 223.000
22 187.000 0.000 223.000
23 163.000 0.000 223.000
24 139.4000 0.000 223.000
25 120.667 0.000 223.000
26 111.500 0.000 223.000
27 162.333 0.000 223.000
28 84.000 0.000 223.000
29 60.000 0.000 223.000
30 ' 36.000 0.000 223.9000
31 0.000C ¢.000 223.000
32 0.000 0.000 196.500
33 £.000 0.000 172.500
34 0.000 0.000 148.500
35 0.000 0.000 124.500
36 0.000 0,000 111.500
37 0.000 0.000 98.500
38 0.000 0.000 74.500
39 0.000 0.000 50.500
40 0.000 0.000 26.500
41 36.000 0.000 26.500
42 36.000 0.000 36.000
413 36.000 0.000 50.500
44 36.000 0.000 74.500
45 36.000 0.000 98.500
46 36.000 0.000 124.500
47 36.000 0.000 148.500
|
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BSC PORTABLE CLEANROOM -- PAGE NO. 13

JOINT COQORDINATES

COCRDINATES ARE INCH UNIT

JOINT % Y z
48 36.000 0.000 172.500

49 36.000 0.000 187.000

50 36.000 0.000 196.500

51 187.000 0.000 26.500

52 187.000 0.000 36.000

53 187.000 0.000 50.500

54 187.000 0.000 74,500

55 187.000 0.000 98.500

56 187.000 0.000 124.500

57 187.000 0.000 148.500

58 187.000 0.000 172.500

59 187.000 0.000 187,000

60 ' 187.000 0.000 196,500

61 163.000 0.000 187.000

62 139.000 0.000 187.000

63 111.500 0.000 187.000

64 §4.000 0.000 187.000

65 60.000 0.000 187.000

66 60.000 0.000 36.000

67 84.000 0.000 36.000

. 68 ' 111.500 0.000 36.000
69 139.000 0.000 36.000

70 163.000 0.000 36.000

80 0.000 -48.000 0.000

81 36.000 -48.000 0.000

82 102.333 48,000 0.000

83 111.500 -48.000 0.000

84 120.667 -48.000 0.000

85 187.000 -48.000 0.000

86 223.000 -48.,000 0.000

87 223.000 -48.000 36.000

88 223.000 -48.000 111.500

| 89 223.000 —-48.000 187.000
i 90 223,000 -48.000 223.000
91 187.000 -48.000 223,000

92 120,667 ~48.000 223,000

93 _ 111.500 -48.000 223.000

94 102.333 -48.000 223.000

95 36.000 -48.000 223.000

96 0.000 -48.000 223,000

97 0.000 -48.000 187.000

98 0.000 -48.000 111.500

99 0.000 -48.000 36.000

| 100 0.000 -84.000 0.000
| 101 223.000 -84.000 0.000
| 102 223.000 -84.000 223,000
103 0.000 -84.000 223.000
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B3C PORTAELE CLEANROOM

JOINT COQRDINATES

COORDINATES ARE INCH UNIT

JOINT X Y Z
104 7,000 -90.000 ¢.000
105 223.000 -90.000 G.000
106 223.000 -80.000 223.000
107 0.000 =-90.000 223.000
108 0.000 -192.000 0.000
108 223.000 -182.000 0.000
110 223.000 -192.000 223.000
111 0.000 -192.000 223.000

kkdkdkkkkkdkk END OF DATA FROM INTERNAL STORAGE ****

91. PRINT SUPPORT INFORMATION ALL

SUPPORT INFORMATION (1=FIXED, O=RELEASED}

UNITS FOR SPRING CONSTANTS ARE POUN INCH DEGREES

-— PAGE NO. 14

Y Jo 3k ded e dek

JOINT FORCE-X/ FORCE-Y/ FORCE-2/ MOM-X/ MOM-Y/

KFX KFY KF2 R

108 0 1 0 0

0.0 0.0 0.0 g.0
109 0 1 0 0

0.0 0.0 0.0 0.0
110 0 1 0 0

0.0 0.0 0.0 0.0
111 0 1 0 0

0.0 0.0 0.0 0.0

KMY

1
.0
1

*kwkkdkkkkks END OF DATA FROM INTERNAL STORAGE *+**##xxwkasx

92. PRINT ANALYSIS RESULTS

MOM-Z/
KMZ
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BSC PORTAELE CLEANROOM

JOINT DISPLACEMENT (INCH RADIANS)

JOINT LOAD

W3, Ut Wk

HFHRERERRHRRPPHRHREBEHRBRRHERBRP RBERRERBRB B PEE R pe e ER E e

X-TRANS

0.00012
-0.00021
-0.00043
-0.00065
-0.00082
-0.000981
-0.00089
-0.00116
-0.00138
-0.00160
-0.00183
~0.00138
-0.00073
-0.,0004%
-0.00049
-0.00050
-0.00049
-0.09050
-0.00073
-0.0013%
-0.001%4
-0.00161
-0.00139
-0.00117
-0.00100
-0.00091
-¢.00083
-0.000686
-0.00044
-0.00022

0.00011
-0.00043
-0.00108%
-0.00132
-0.00133
-D0.00131
-0.00133
-0.00132
-0.00108
-0.00043
-0.00080
-0.00086
-0.00111
-0.00131
-0.00134
-0.00134
-0.00132
-0.00112

Y-TRANS

-0.01037
-0.02588
-0.0275%0
-0.02306
-0.01947
-0.018%7
-0.01247
-0.023086
-0.02750
-0,02588
-0.01037
-0.02009
-0.02355
~0.02238
-0.01%28
-0.01841
-0.01%28
-0.02238
-0.0235%5
-0.02009
-0.01037
-0.02588
-0.02750
~-0.02306
-0.,01947
-0.01897
-0.01947
-0.02306
-0.02750
-0.02588
-0.01037
-0.02009
-0.02355
-0.02238
-0.019238
-0.01841
-g.01928
-0.02238
-0.02355
-0.02009
-0.08458
-0.10553
-0.13418
-0.17101
~0.15096
-0.1%09¢
-0.171901
-0.13418

Z-TRANS

0.00086
0.00005
0.00094
0.00218
0.00281
0.00288
0.00281
0.00218
0.00085
0.00005
0.00087
0.00067
0.00048
0.00030
0.00011
0.00001
-0.40008
-0.00027
-0.00045
~0.00064
~0.00084
-0.00003
-0.00092
~0.00216
~-0.00279
-0.00287
-0.00279
~-0.00216
-0.00093
~-0.00003
-0.00085
-0.00064
-0.00046
-0.00028
-0.0000%
0.00001
0.00011
0.00029
0.00048
0.00066
0.00004
0.00003
0.00003
0.00002
0.00001
0.00000
0.00000
-0.00001

STRUCTURE TYPE

X~-ROTAN

0.000486
¢.00214
0.00222
0.00231
0.00219
0.00219
0.00219
0.00231
0.00222
0.00214
0.00046
0.00025
0.00004
-0.00011
-0.00010
0.00000
0.00010
0.00011
-0.00004
-0.00025
-0.00046
-0.00214
~0.00222
-0.00231
-0.,00219
-0.00219
-0.00219
-0.00231
-0.00222
-0.00214
-0.000486
-0.00025
-0.00004
0.00011
0.00010
0.00000
-0.00010
-0.00011
0.00004
0.00025
0.00220
0.00209
0.00183
0.00120
0.00044
—0.00044
-0.00120
-0.00183

-- PAGE NO. 15

= SPACE

¥-ROTAN

0.00003
-0.00001
-0,00005
-0.00004
-0.00002

0.00000

0.00002

0.00004

0.00005

0.00001
-0.00003

0.00003

0.00002

0.00000

¢:.00000

©0.00000

0.00000

0.00000
-0.00002
-0.00003

0.00003
-0.00001
-0.00005
-0.00004
-0.00002

0.00800

0.00002

0.00004

0.00005

0.00001
-0.00003

0.00003

0.00002

0.00000

0.00000

0.00000

0.00000

0.00000
-0.00002
-0.00003
-0.00002
-0.00002
-0.00001

0.00000

0.00000

G.00Q00

0.00000

0.00001

Z-ROTAN

-0.00042
-0.00026
0.00009
0.00022
0.00011
0.00000
-0.00011
-0.00022
-0.00009
0.00026
0.00042
0.00039
0.00037
0.00034
0.00032
0.00030
0.00032
0.00034
0.00037
0.00039
0.00042
0.00026
-0.00009
-0.00022
-0.00011
0.00000
0.00011
0.00022
0.00009
-0.00026
~0.00042
~0.00039
~0.00037
~0.00034
~0.00032
~0.00030
-0.00032
~0.00034
~0- 00037
~0.00039
~0.00040
~0.00045
~0.00045
~0.00045
~0.00045
~0.00045
~0.00045
~0.00045
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BE5C PORTABLE CLEANRCOM

JOINT DISPLACEMENT (INCH RADIANS)

e et -

JOINT LOAD

49
50
51
52
53
54
55
56
57
58
59

FHRRERRPRRERRPBEPBREREBEEPRRMBRBE B R R R R R R b R e e e

X-TRANS

-0.00087
-0.00060
-0.00121
-0.00085
-0.00070
-0.00050
-0.00047
-0.00047
—0.060050
~0.00070
-0.00085
-0.00122
-0.000%94
-0.000%92
-0.000%91
~-0.0008%80
-0.00088
-0.00088
-0.00088%
-0.00091
-0.00082
~0.00083
~0.00145
-0.00131
-0.00112
-0.00081
-0.0006%
-0.00050
-0.0C03¢
-0.0032¢

0.004863
-0.00326
-0.00037
-3.00050
-.00070
-0.00081
-0.00112
-0.00132
-0.0014%6

0.00144
-0.00644

0.00145
-0.00438

0.00257

0.00256
~-0.00438
-0.00511

0.00330

Y-TRANS

-0.10553
-0.08498
-0.08493
-0.10553
-0.13418
-0.17101
-0.190%96
-0.180%6
-0.17101
-0.13418
-0.10553
-0.08498
-0.11778
~0.12606
-0.12539
-0.128606
-0.11778
-0.11778
-0.12606
-0.1293¢9
~-0.12606
-0.11778
-0.009€3
-0.01220
-0.01506
-0.01881
-0.0190¢
-0.01220
-0.009863
-0.01171
-0.01784
-0.01171
-0.00863
-0.01220
-0.01906
-0.01881
-0.01%06
-0.01220
-0.00%63
-0.01171
-0.01784
-0.01171
-0.00905
-0.00805
-0.00805
-0.00805
-0.00895
-0.00895

Z-TRANS

-0.00002
-0.00002
¢.00004
¢c.o0004
0.00003
0.00003
0.00002
0.00001
0.00000
-0,00001
-0.00001
-0.00002
~0.00096
-0.00215
-0.00249
-0.00215
-0.0009%6
0.00098
0.00217
0.00251
0.00217
¢.000%8
-0.00040
-0.01865
-0.066006
-0.06724
-0.06606
-0.01864
~0.00040
-0.00024
¢c.00001
0.00027
0.00043
0.01867
0.06608
0.06726
0.06608
0.01866
0.00042
0.00027
0.00001
-0.060025
-0.00283
-0.00282
0.00285
0.00284
-0.00347
-0.0034¢

STRUCTURE TYFPE

X-ROTAN

-0.00209
-0.00220
0.00220
0.00209
0.00183
0.00120
0.00044
-0.00044
-0.00120
-0.00183
-0.00209
-0.00220
-0.00248
-0.00288
-0.00288
-0.00288
-0.00248
0.00z248
0.00288
0.00288
0.00288
G6.00248
~-0.00004
0,00016
0.00097
0.00087
0.00097
0.000186
-0.00004
0.00011
0.00000
-0.00011
0.00004
~0.00016
-0.00097
-0.00097
-0.00097
-0.00016
0.00004
-0.00011
0.00000
0.00011
0.00011
0.00011
-0.00011
-0.00011
0.00011
0.00011

-= PAGE NOQ. 16

= SPACE

Y-ROTAN

0.00002
0.00002
0.00002
0.00002
0.00001
0.00000
0.00000
0.00000
0.00000
-0.00001
-0.00002
-0.06002
-0.00005
-0.00002
0.00000
0.00002
0.00005
-0,00005
-0.00002
0.00000
0.00002
0.060005
0.00021
0.00074
0.00026
0.00000
-0.000286
-0.00074
-0.00021
0.00002
0.00000
-0.00002
0.00021
0.00074
0.00026
0.00000
-0.00026
-0.00074
-0.00021
0.00002
0.00000
-0.00002
0.00023
-0.00023
0.00023
-0.00023
0.00023
-0.00023

Z-ROTAN

-0.00045
-0.00040
0.00040
0.00045
0.00045
0.00045
0.00045
0.00045
0.00045
0.00045
0.00045
0.00040
0.00047
0.00023
0.00000
-0.00023
-0.00047
-0.00047
-0.00023
0.00000
0.00023
0.00047
0.00002
-0.00013
0.00006
0.00000
-0.00006
0.00013
-0.00002
0.00003
0.000035
0.00003
-0.00002
¢.00013
-0.00008
0.00000
0.00006
~-0.00013
0.00002
-0.00003
~0.00005
-0.00003
-0.00012
0.00012
0.00012
-0.00012
-0.00012
0.00012
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BSC PORTABLE CLEANRCOM -

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYFE = SPACE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN

106 1 0.00329 -0.00825 0.00349 -0.00011 0.00023
107 1 -0.06512 ~-0.008%85 0.00348 -0.00011 -0.00023
108 1 -0.017860 0.00000 ~0.01435 0.00011 ¢.00000
109 1 0.01578 0.00000 -0.01434 0.00011 0.00000
110 1 0.01578 0.00000 0.01437 -0.00011 0.00000
111 1 -0.01761 0.00009 0.01437 -0.00011 0.00000

PAGE NO. 17

Z2-ROTAN

0.00012
-0.00012
-0.00012

g.00012

0.00012
-0.00012
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BSC PORTABLE CLEANROOM

SUPPORT REACTIONS -~UNIT POUN INCH

JOINT LOAD
108 1
109 1
110 1
111 1

FORCE-X FORCE-Y

0.00
0.00
C.00
C.00

1219.11
1219.10
12319.10
1219.10

FORCE-2

0.00
0.00
0.00
0.00

STRUCTURE TYPE =

MOM-X

0.00
0.00
0.00
¢.00

-- PAGE NO. 18

SPACE

MOM-Y MOM 2

-88.55 0.00
88.57 0.00

-88.55 0.00
88.57 C.00
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BSC PORTAELE CLEANROOM -~ PAGE NO. 19
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE --— POUN INCH
MEMBER LOAD JT AXTAL SHEAR-Y SHEAR-Z TORSICN MOM-Y MOM-Z
1 1 833.35  333.56  16.82 -6178.02 -167.52  3696.44
2 -833.35 -253.87 -16.82 6178.02 —438.09  ©877.31
2 2 837.10 <~115.98 -14.75 -491.53  416.62 ~-7571.42
3 -837.10  137.30  14.75  491.53  -62.60  4532.09
3 3 837.10 -~181.49  -9.24  -491.53 62.60 -4532.09
4 -837.10  202.82 $.24  491.53  159.10 -79.54
1 4  842.06 -280.02 -14.98  878.28  -59.44 ~86. 68
5 -842.06  296.31  14.98 -878.28  334.06 -5196.25
5 5  832.85 8.15 0.00 —0.01 -257.39  4952.47
6 -832.85 ~0.01 0.00 0.01  257.38 -4915.09
6 6  832.85 0.00 0.00 0.00 -257.39  4915.10
7 -832.85 8.15 0.00 0.00  257.39 -4952.46
7 7 842.06  296.31  14.98 -878.29 -334.06  5196.24
. 8 -842.06 -280.02 -14.98  §78.29 59.44 86.66
8 8 837.10  202.82 9.24  491.53 -159.10 79.55
9 -837.10 ~181.49 -9.,24 -491.53 -62.60 4532.11
S =] 837.14Q 137.30 14.75 491.53 62.860 -4532.11
10  -837.10 -115.97 -14.75 -491.53 -416.61  7571.40
10 i0 833.36 ~253.87 -1¢6.82 6178.02 438.09 -6877.31
11 -833.36 333.56 16.82 -6178.02 167.52 -3696.44
11 11 698.75 65.53  29.22  140.26 ~-701.48  -2445.48
12 -698.75  -41.98 -29.22 —-140.26  -72.80  3869.94
12 12 698.75 _4.46 1.87  140.26 72.79  -3869.95
13 -698.75 25.79  -1.87 -140.26 -117.65  3507.04
13 13 698.75  -69.97  -2.79  140.26  117.65 ~-3507.04
14 -698.75 91.30 2.79 ~140.26 -50.69%9 1571.80
14 14 698.75 ~135.49%9 -1.74 140.26 50.69 -1571.81
15 -698.75  156.81 1.74 -140.26 -8.87 -1835.79
15 15 698,75 ~202.80 -3,57 140.26 8.87 1935.74
16 -698.75 214.36 3.57 -140.26 37.57, ~-4647.30
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BSC PORTABLE CLEANROOM -- PAGE NO. 20

MEMBER END FORCES STRUCTURE TYPE = SPBACE

ALL UNITS ARE —- POUN INCH
MEMBER I1OAD JT AXIAL SHEAR-Y SHEAR-2Z TORSION MOM-Y MOM-7
186 1 16 698.75 214.36 3.57 -140.286 -37.57 4647.30
17 -698.75 -202.80 -3.57 140.286 -8.87. =-1935.75
17 1 17 698.75 156.81 1.74 -140.2¢6 8.87 1935.80
18 -698.75 -135.49 -1.74 140.2¢6 -50.69 1571.81
18 1 18 698.75 91.30 2.7% -140.26 50.869 -1571.80
19 ~698.75 ~69.97 -2.7% 140.26 -117.65 3507.03
18 1 19 698.75 25.78 -1.87 -140.26 117.6&5 -3507.03
20 -698.75 -4.46 1.87 140.2¢ -72.719 3869.96
20 1 20 698.75 -41.58 -29.22 -140.26 72.79 -3869.93
21 -698.75 65.53 29.22 140.286 701.48 2445.48

21 1 21 833.35 333.56 l6.82 -6178.02 ~167.52 3696.44
' 22 -833.35 -253.87 -16.82 6178.02 -438.09 6877.32

22 1 22 837.10 -115.98 -14.73 -491.53 416.62 -7571.4¢6

. s 23 -837.10 137.31 14.75 491.53 -62.60 4532.05
23 1 23 B837.10 -181.49 -9.24 -491.53 62.60 —-4532.098
24 -837.10 202.82 9.24 491.53 159.09 -79.55

24 1 24 842.06 —-280.02 -14.98 878.28 -59.44 -86.64
25 -842.06 296.31 14.98 -878.28 334.06 -5196.21

25 1 25 832.85 8.14 0.00 0.00 -257.39 4952.43
26 ~832.85 0.00 0.00 0.00 257.39 -4915.13

26 1 26 832.85 0.0¢ 0.00 0.00 -257.39 4915.14
27 -832.85 B.14 0.00 0.00 257.39 -4952.43

27 1 27 842.06 296.31 14.98 -878.28 ~334.086 5196.22
28 -842.06 ~-280.02 -14.88 878.28 59.44 86.66

28 1 28 837.10 202.82 9.24 491.53 -159.10 79.57
29 -837.10 -181.498 -9.24 ~491.53 -62.860 4532.12

25 1 29 837.10 137.30 14.75 481.53 62.60 -4532.12

30 -837.10 -115.97 ~14.75 ~481.53 -416.61 7571.40

30 1 30 833.35 -253.87 -16.82 6178.02 438.09 -6877.30
31 -833.35 333.56 16.82 -6178.02 167.52 -3696.42

31 1 31 698.75 65.53 29.22 140.26 -701.48 -2445.48
32 -698.75 -41.98 -29.22 -140.26 -72.79 3869,93
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BSC PORTAELE CLEANROCM

MEMEER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- POUN INCH

MEMBER LOCAD JT AXTAT SHEAR~Y SHEAR-Z TORSION MOM-Y MOM-7Z

32 32 698.75 -4.46 1.87 140.26 72.80 -3869.94

33  -698.75 25.78 -1.87 -140.26 -117.65 3507.05

33 33 698.75 -69.97 -2.79 140.26 117.65 ~3507.05

34 -698.75 91.36 2.79 -140.26 -50.69 1571.79

34 34 698.75 -135.49 -1.74 140.26 50.69 -1571.80

35  -698.75 156.81 1.74 ~140.26 -8.87 -1935.78

35 35 698.75 -202.80 -3.57 140.26 8.87.  1935.78

36 -698.75 214.35 3.57 -140.26 37.57 -4647.28

36 36 698.75 214.35 3.57 -140.26 -37.57 4647.27

37  -698.75 -202.80 -3.57 140.26 -8.87 -1935.78

37 37 €98.75 156.81 1.74 -140.26 8.87 1935.78

38 -698.75 -135.49 -1.74 140.26 -50.69 1571.79

38 38 698.75 91.30 2.79  -140.26 50.69 -1571.80

. 39  -69B8.75 -69.97 -2.79 140.26 -117.65 3507.04
| 39 39 698.75 25.78 -1.87 -140.26 117.65 -3507.04
‘ 40 -698.75 -4.46 1.87 140.26 ~72.79 3869.95
40 40 698.75 -41.98 -29.22 -140.26 72.79  -3869.95

1  -698.75 65.53 29.22 140.26 701.48 2445.47

41 2 31.57 369.84 3.75 694.11 21.48 5686.48

41 -31.57 -314.50 -3.75 -694.11 -120.74 3381.02

42 41 31.57 268.08 -23.60 694.11 120.74 -3380.96

42 -31.57 -259.63 23.60 -694.11 103.49 5887.55

43 42 31.80 201.46 5.44 0.00 -142.29 -6286.47

43 -31.80 -188.57 -5.44 0.00 63.39- 9114.08

44 43 31.80 144.38 0.78 0.00 -63.39 -9114.13

44 -31.80 -123.05 -0.78 0.00 44.62  12323.27

| 45 44 31.80 78.86 1.83 0.00 -44.62 -12323.29
45 -31.80 -57.54 -1.83 0.00 0.70 13960.17

46 45 31.80 11.55 0.00 0.00 -0.70 -13960.21

16 -31.80 11.55 0.00 0.00 0.70 13960.14

47 46 31.80 -57.54 -1.83 0.00 ~0.70 -13960.16

47 ~31.80 78.87 1.83 0.00 44,62  12323.28
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BSC PORTABLE CLEANROOM -~ PAGE NO. 22
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- POUN INCH
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2Z
48 1 47 31.80 -123.05 -0.78 0.00 -44.62 -12323.2¢
48 -31.80 144,38 0.78 ¢.00 €3.32 9114.14
49 1 48 31.80 -188.59 -5.44 0.00 -63.39 -9114.19
49 -31.80 201.47 5.44 0.00 142.2% 6286.36
50 1 49 31.57 -259.63 23.60 -6584,11 ~103.49 -5887.60
50 =31.57 268.08 -23.60 694,11 -120.74 3380.98
51 1 20 31.57 -314.50 -3.75 -694.11 120.74 -3381.07
30 =31.57 369.85 3.75 694.11 -21.48 -5686.53
52 1 10 31.57 369.84 -3.75 -694,11 -21.48 5686.48
51 -31.57 -314.50 3.75 694.11 120.74 3381.03
53 1 21 31.57 268.08 23.60 -654.11 -120.74 -3380.95
h2 -31.57 -259.83 -23.60 694.11 -103.49 5887.57
54 ! 52 31.80 201.45 -5.44 0.00 142.29 -6286.47
. 53 -31.890 -188.57 5.44 0.00 -63.39 9114.02
55 1 23 31.80 144.38 -0.78 0.00 63.39 -9114.13
54 -31.80 -123.05 0.78 0.00 -44.62 12323.28
56 1 54 31.80 78.886 -1.83 0.00 44 .62 -12323.33
55 -31.80 -57.53 1.83 0.00 -0.70 13960.13
57 1 35 31.80 11.55 0.00 0.00 0.70 -13%60.18
56 -31.80 11.55 .00 0.00 -0.70 13960.17
58 1 56 31.80 -57.54 1.83 0.00 0.70 -13%60.19
57 =31.80 78.87 -1.83 0.00 -44.62 12323.26
59 1 57 31.80 -123.06 0.78 0.00 44.62 -12323.33
58 ~31.80 144.38 -0.78 0.00 -63.38 9114.03
60 1 58 31.80 -188.57 5.44 0.00 63.39 -9114.10
59 -31.80 201.46 -5.44 0.00 ~142.29 6286,45
61 1 59 31.57 -259.61 -23.60 684.11 103.49 -5887.42
60 -31.57 268.0¢ 23.60 -694.11 120.74 3381.12
62 1 60 31.57 -314.48% 3.75 694.11 -120.74  -3380.99
22 -31.57 369.84 -3.75 -694.11 21.48 -5686.46
63 1 59 29.04 38.16 -0.23 -358.96 38.80 694.10
&l -2%.04 -47.03 0.23 398.96 -33.31 568.18
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BSC PORTABLE CLEANROCM

MEMBER END FORCES

ALL UNITS ARE -~ POUN INCH

MEMBER LOAD JT

64

65

66

&7

68

69

70

71

72

73

74

75

76

77

78

72

61
62

62
63

63
64

64
65

65
49

42
66

66
67

&7
&8

68
69

69
70

70
52

66

12
51

STRUCTURE TYPE = SPACE

AXIAL
29.04
-29.04

24.09
~-24.,09

24,09
-24.09

29.04
-29.04

29.04
~29.04

29.04
-29.04

29.04
-29.04

24.09
-24.09

24.09
-24.09

29.04
-29.04

28.05
-29.05

-5.51
5.51

5.74
-5.74

5.74
-5.74

-5.51
5.51

27.35
-27.35

SHEAR-Y

12.76
0.00

G.00
12.76

-47.03
58.186

58.17
-47.03

12.78
0.00

0.00
12.76

-47.03
58.17

-44.189
-44.19

77.20
~21.06

77.20
-21.06

-44.19
-44.19

-46.44
-46.44

SHEAR-Z

-5.74
5.74

5.74
-5.74

0.23
-0.23

-0.23
0.23

-5.74
5.74

4.96
~4.96

-4.96
4.96

TORSION

-398.96
398.96

398,96
-398,96

398.96
-398.96

-398.96
398.96

-398.96
388.96

398.96
-398,9¢6

398.96
~398,96

166.22
~166.22

-166.22
leg.22

-~ PAGE NO. 23

MOM-Y MOM-2Z
33.31 -568.20
104.51 502.64
-25.70 -336.44
25.70 511.94
-25.70 -511.94
25.70 336.44
-104.51 -502.67
-33.31 568.18
33.31 -568.18
-38.80 -694.10
38.80 694,11
-33.,31 568.18
33.31 -568.19
104.51 502.66
-25.70 -336.44
25.70 511.94
-25.70 -511.94
25.70 336.44
-104.51 -302.66
-33.31 568.19
33.31 -568.21
-38.80 -694.13
¢.00 0.00
¢.00 0.00
-99.66 1369.81
-78.81 398.96
99.68 1369.81
78.80 398.96
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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BSC PORTABLE CLEANROOM == PAGE NO. 24

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXTATL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
8O 1 13 4.66 -44.19 0.00 0.00 0.00 0.00
53 -4.60 -44.19 0.00 0.00 0.00 .00

81 1 14 -1.05 -44.19 0.00 0.00 .00 0.00
54 1.056 -44,189 0.0C g.00 0.00 0.00

82 1 15 1.83 -45.99 0.00 .00 0.00 0.00
55 -1.83 -45.98 0.00 0.00 0.00 0.00

83 1 17 1.83 -45.89 0.00 0.00 0.00 0.00
56 -1.83 -45.99 0.00 0.00 0.00 0.00

84 1 18 -1.05 -44,19 0.00 0.00 0.00 0.00
57 1.05 ~44.19 0.00 0.00 0.00 0.00

85 1 19 4.66 ~44.19 0.04Q 0.00 0.00 0.00
58 -4.66 -44,19 0.00 0.00 0.00 0.00

1) 1 20 27.35 -46.44 6.00 0.00 0.00 0.00
. 60 -27.35 -46.44 0.00 0.00 0.00 0.00
87 1 23 -5.51 -44.,19 0.00 0.00 0.00 0.00
61 3.51 -44.19 0.00 0.00 0.00 0.00

B8 1 24 5.74 77.20 4.9¢6 166.22 -99.66 136%9.81
62 -5.74 -21.06 -4.96 -166.22 -78.81 398.95

89 1 28 5.74 77.20 -4.%6 -l66.22 99.66 1365.81
64 -5.74 -21.086 4.96 leé6.22 78.80 398.96

20 1 29 -5.51 -44.19 0.00 0.00 0.00 0.00
65 5.51 -44,19 0.00 0.00 0.00 0.00

91 1 32 27.35 -46.44 d.00 G.00 .00 0.00
50 -27.35 -46.44 0.00 0.00 0.00 0.00

92 1 33 4.66 -44,19 0.00 0.00 0.00 0.00
48 -4.60 -44.19 0.00 0.00 0.00 0.00

83 1 34 -1.05 -44.19 0.00 0.00 0.00 0.00
47 1.05 -44.19 0.00 0.00 0.00 0.00

94 1 35 1.83 —-45.99 0.00 0.00 0.00 0.00
46 -1.83 -45.99 0.00 0.00 0.00 0.00

95 1 37 1.83 -45.89 0.00 0.00 0.00 0.00
45 -1.83 -45.39 0.00 0.00 0.g00 0.00
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BSC PORTABLE CLEANROOM

MEMBER END FORCES

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT

96
97
S8
100
101
102
‘ll' 103
104
105
106
147
108
109
110
111

112

38
44

39
43

40
41

100
104

11
86

86
i01

101
105

21
90

80
102

102
106

31
96

96
103

103
107

104
i08

AXTAL

-1.05

1.05

4.66
-4.66

27.35
-27.35

1051.92
-1084.3%

1105.33
~1129.68

1201.58
-1205.64

1051.92
-1084,38

1105.33
-1129.68

1201.62
-1205.68

1051.92
-1064.39

1105.33
-1129.68

1201.60
-1205.66

1051.82
-1084.39

1105.33
-1129.68

1201.60
-1205.6¢6

1205.65
-1218.11

STRUCTURE TYPE

SHEAR-Y
-44,18
-44.,19

-44,19
-44.19

-46.44
-46.44

-103.63
103.63

34.006
-34.06

0.00
0.00

103.63
-103.63

~34.06
34,06

103.863
-103.63

-34.06
34,06

0.00
0.00

-103.63
103.63

34.06
~-34.06

= SPACE

SHEAR-Z

-114.03
114.03

36.38
-36.38

-114.03
114.03

36.38
-36.38

-114.03
-114.03

-36.38
36.38

TORSION

296.99
-2%96.99

29,00
-59.00

-88.55
88.55

-296.98
296.98

-58.99
58.99

88.57
-88.57

296.99
-296.99

59.00
-59.0¢

-88.55
88.55

-296.98
296.98

-58.99
58.99

88.57
-88.57

-88.55
88.55

-- PAGE NO. 25

MOM-Y MOM-Z
0.00 0.00
0.04Q 0.00
¢.00 0.00
¢.00 ¢.00
0.00 0.60
0.00 0.00

4034.92 -3644.49
1438.36 -1329.¢64

-1163.49 1118.54

-146.28 107.75
0.00. 0.00
0.00 0.00

4034.92 3644.49
1438.36 1329.64

-1163.49 -1118.54

-146.28 -107.75
06.00 0.00
0.00 0.00

-4034.92 3644.48
-1438.36 1329.64

1163.49 -1118.54

146.28 -107.75
0.00 0.00
0.00 0,00

-4034.92 -3644.49
-1438.3¢ -1329.64

1163.49 1118.54

146.28. 107.75
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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BSC PORTABLE CLEANROCM —— PAGE NO. 26

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE —- PQUN INCH

MEMBER LOAD JT AXTATL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
113 1 105 1205.64 0.00 0.00 88.57 0.00 0.00
109 -1219.10 0.00 0.00 -88.57 0.00 0.00

114 1 108 1205.64 0.00 0.00 -88.55 0.00 0.00
110 -1218.10 8.00 0.00 88.55 0.00 0.00

115 1 107 1205. 64 0.00 0.00 88.57 0.00 0.00
111 -121%.10 0.00 0.00 -88.57 0.00 0.00

116 1 80 -140.16 10,20 6.19 -75.08 -410.74 183,96
81 140.16 2.74 -6.19 75.08 187.97 -55.65

117 1 81 -107.65 15.867 11.91 -162.07 -247.88 200.91
82 107.65 8.17 -11.91 162.07 -542,02 47.87

118 1 82 -856.94 3.30 0.00 0.00 571.34 132.409
83 856.94 0.00 0.00 0.00 -571.37 -116.98

118 1 83 -856.94 0.00 0.00 0.00 571.37 116.99
. 84 856.94 3.29 0.00 0.00 -571.34 -132.08
120 1 84 -1Q07.65 8.17 -11.91 162.07 542.02 -47.87
85 107.65 15.867 11.91 -162.07 247.89 -200.91

121 1 8% -140.186 2.74 -6.19 75.08 -187.97 55.65
g6 140.16 10.20 6.18 ~75.08 410.74 -1B89,96

122 1 86 -156.860 10.75 2.47 -21.14 ~172.75 199.78
87 156.60 2.1¢% -2.47 21.14 83.95 -45.76

123 1 87 -125.93 14.71 4.02 -2.31 -146.35 184.53
88 125,93 12.43 -4.02 2.31 -157.06 -98.44

124 1 88 -125.94 12.43 -4.02 2.31 157.06 98.44
8% 125.94 14.71 4.02 -2.31 146.36 -184.53

125 1 8% -156.60 2.1% -2.47 21.14 -83.95 45.76
90 156.60 10,75 2.47 -21.14 172.75 -199.78

126 1 80 -140.186 10.20 6.19 -75.08 -410.74 189.96
91 140.16 2.74 -6.19 75.08 187.%7 -55.65

127 1 9l -107.65 15.67 11.91 ~162.07 -247.88 200.91
82 107.65 8.17 -11.91 162.07 -542,02 47.87

128 1 92 -856.94 3.2% 0.00 0.00 571.36 132.08
93 856,94 0.00 0.00 0.00 -571.34 -116.98
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BSC PORTABLE CLEANROOM —-— PAGE NO. 27

MEMEER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXIAT, SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
129 1 93 -856.94 0.00 0.060 0.00 571.33 116.99
94 856.54 3.29 0.00 0.00 -571.38 -132.08

130 1 94 -107.65 B.17 -11.91 162.07 542.02 -47.87
95 107.65 15.67 il1.91 -162.07 247.89 -200.91

131 1 95 -140.16 2.74 -6.19 75.08 -187.97 55.65
96 140.16 10.20 6.19 -75.08 410.74 -189.96

132 1 96 -156.60 10.75 2.47 -21.14 -172.75 198.78
87 156.60 2.19 —2.47 21.14 83.95 -45.76

133 1 57 -125.94 14.71 4.02 -2.31 -146.35 184.53
98 125.94 12.43 -4.02 2.31 -157.06 -98.44

134 1 98 -125.93 12.43 -4.02 2.31 157.06 98.44
99 125.93 14.71 4.02 -2.31 146.36 -184.53

135 1 99 -156.60 2.1% -2.47 21.14 ~83.95 45.76
. 80 156.60 10.75 2.47 -21.14 172.75 -189.78
136 1 1 -845.44 16,31 3.07 -42.47 -249.992 143.26
82 B28.19 20.47 -3.07 42.47 -97.1¢ -378.21

137 1 11 -845.45 16.31 -3.07 42.47 249.99 143.26
84 828.19 20.47 3.07 -42.47 97.1% -378.21

138 1 11 -665.67 17.22 -0.45 39.14 48.07 157.76
88 648.42 22.85 0.45 -39.14 6.11 -498,.31

138 1 21 -665.67 17.22 0.45 -39.14 -48.07 157.76
88 648.42 22.85 -0.45 39.14 -6.11 -499,31

140 1 21 -845.44 16.31 3.07 -42.47 -24%,89 143.26
82 828.18 20.47 -3.07 42.47 -987.16 -378.21

141 1 31 -845.44 16.31 -3.07 42.47 249.99 143.Z2¢6
94 828.19 20.47 3.07 -42.47 97.16 -378.21

142 1 31 -665.68 17.22 -0.45 39.14 48.07 157.76
98 648.42 22.85 0.45 -39.14 6.11 -499.31

143 1 1 -665.68 17.22 0.45 -39.14 -48.07 157.76
a8 648.42 22.85 -0.45 39.14 -6.11 -499.31

144 1 5 304.46 5.21 -14.98 76.67 878.28 243.78
g2 -321.71 -9.21 14.98 -76.67 -159.286 198.26
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BSC PORTABLE CLEANROOM -—- PAGE NO. 28

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE ~- PQUN INCH

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-2  TORSION MOM-Y MOM-2
145 1 7 304.45 -9.21 -14.98 -76.67 878.28 -243.78
84 -321.70 9.21 14.98 76.67 -159.26 -198.26

146 1 16 428.70 7.14 G.00 Q.00 0.00 280.51
88  -445.96 ~7.14 0.00 0.00 0.00 62.44

147 1 25 304.46 -9.21 14.98 76.67 -878.28 -243.78
92  -321.71 9.21 -14.98 -76.67 159,26 -198.26

148 1 27 304.45 9.21 14,98 -76.67 -878.28 243.78
94 -321.70 -9.21  ~14.98 76.67 159.26 198.26

149 1 36 428.70 -7.14 0.00 0.00 0.00 -280.51
98  -445,95 7.14 0.00 0.00 0.00 -62.44

150 1 100 48,94 2.97 5.72  -103.88 -272.07 -33.05
81 -36.01 9.97 -5.72 103.88 -19.14 -145.26

151 .1 101 48.94 2.97 -5.72 103,88 272.08 -33.05
85 -36.01 9.97 5.72 -103.88 19.14 -145.26

152 1 101 46.57 3.21 1.55 -30.81 -136.46 -27.34
87 -33.63 9.73 -1.55 30.81 57.44 -138.77

153 1 102 46.57 3.21 -1.55% 30.82 136.46 -27.34
89 -33.63 9.73 1.55 -30.82 -57.44 -138.77

154 1 102 48.95 2.97 5.72 -103.88 -272.07 ~33.05
91 -36.01 9.97 -5.72 103.88 -19.14 -145.26

155 1 103 48,94 2.97 -5.72 103.88 272.08 -33.05
95 ~36.01 9.97 5.72  -103.88 19.14 ~145.26

156 1 103 46.57 3.21 1.55  -30.81 -136.46 -27.34
97 -33.63 9.73 -1.55 30.81 57.44 -138.77

157 1 100 46.57 3.21 -1.55 30.82 136.46 -27.34

9% -33.863 9.73 1.55 -30.82 -57.44 -138.77
o ok ok e 3 ke ok gk ok ek ke ke END OF LATEST ANALYSIS RESULT ***%*xkxhddirsk

93. PRINT MEMBER STRESSES ALL
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B5C PORTABLE CLEANROOM —-- PAGE NO. 29

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXIAL BEND-Y BEND-2Z COMBINED SHEAR-Y SHEAR-Z

1 1 0 265.4 C 52.3 775.5 1093.2 148.2 22.4
1.00 265.4 C 136.9 1442.8 1845.1 112.8 22.4

2 1 .a 266.6 C 130.2 1588.4 1985.2 51.5 19.7
1.90 266.6 C 19.86 950.8 1236.2 61.0 1%.7

3 1 .Q 266.6 C 1%.86 950.8 1236.9 80.7 12.3
1.00 266.6 C 48,7 16.7 333.0 90.1 12.3

4 1 .0 268.2 C 18.6 18.2 304.9 124.5 20.0
1.00 268.2 C 104.4 1090.1 1462.7 131.7 20.0

5 1 .0 2865.2 ¢C g80.4 1039.0 1384.7 3.6 0.0
1.00 265.2 C B0D.4 1031.1 1376.8 0.0 0.0

6 1 .0 2é5.2 C 80.4 1031.1 1376.8 0.0 0.0
1.00 265.2 C 80.4 1039.0 1384.6 3.6 0.0

7 1 .0 268.2 C 104.4 1080.1 1462.7 131.7 20.0
. 1.00 268.2 ¢C 18.6 18.2 304.8 124.5 20.0
8 1 .0 266,6 C 49.7 16.7 333.0 80.1 - 12.3
1.00 266.6 C 19.¢6 850.8 1236.9 80.7 12.3

9 1 .0 266.6 C 15.6 950.8 1236.9 6l1.0 19.7
1.00 266.6 C 130.2 1588.4 1985.2 51.5 19.7

10 1 .0 265.4 C 136.9 1442.8 1845.1 112.8 22.4
1.00 265.4 C 52.4 775.5 1093.2 148.2 22.4

11 1 .0 222.5 C 219.2 513.0 954.8 29.1 3%.0
1.00 222.%5 C 22.7 811.9 1057.2 18.7 39.0

12 1 .0 22z2.5 C 22.7 811.9 1057.2 2.0 2.5
1.00 222.5 C 36.8 735.7 995.0 11,3 2.5

13 1 .0 222.5 ¢C 6.8 735.7 985.0 31.1 3.7
1.00 222.5 C 15.8 329.7 568.1 40.6 3.7

14 1 .0 222.5 C 15.8 329.7 568.1 60.2 2.3
1.00 222.5 C 2.8 406.1 £631.4 69.7 2.3

15 1 .0 222.5 C 2.8 406.1 631.4 80.1 4.8
1.00 222.5 ¢ 11.7 275.0 120%9.2 95.3 4.8

16 1 .0 222.5 C 11.7 ©@75.0 1209.2 95.3 4.8
1.00 222.5 C 2.8 406.1 631.4 90.1° 4.8

. 17 1 .0 222.5 ¢ 2.8 406.1 631.4 69.7 2.3
1.00 222.5 ¢C 15.8 329.8 568.1 60.2 2.3
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BSC PORTABLE CLEANROOM

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEME

18

19

20

21

22

23

e

25

26

27

24

29

30

31

32

33

@ y

LD SECT
1 .0
i.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
l1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

i .0
1.00

AXTAL

222.5 C

222.5 €

222.5 C
222.5 C

222.5 ¢
222.5 C€

265.4 C
265.4 C

266.6 C
266.6 C

266.6 C
266.6 C

268.2 C
268.2 C

265.2 C
265.2 C

265.2 C
265.2 C

268.2 C
268.2 C

266.6 C
266.6 C

266.6 C
266.6 C

265.4 C
265.4 C

222.5 C
222.5 C

222.5 C
222.5 C

222.5 C
222.5 C

222.5 ¢
222.5 ¢

22.7
218.2

52.3
136.8

130.2
192.¢6

19.¢6
130.2

136.9
52.4

219.2
22.7

22.7
36.8

BEND-Z
329.7
735.7

735.7
811.9

§11.9
513.0

775.5
1442.8

1588.4
950.8

950.8
16.7

18.2
1080.1

1035.0
1031.1

1031.1
103%.0

1090.1
18.2

16.7
950.8

950.8
1588.4

1442.8
775.5

-513.0
811.9%

811.9
735.7

735.7
329.7

329.7
406.1

COMBINED

568.1
995.0

995.0
1057.2

1057.2
9534.8

1093.2
1845.1

1985.2
1236.9

1236.9
333.0

304.9
1462.7

13684.6
1376.8

1376.8
1384.6

1462.7
304.9

333.0
1236.9

1236.9
1985.2

1845.1
1093.2

954.8
1057.2

1057.2
885.0

995.0
568.1

568.1
€31.4

-— PAGE NO. 30

SHEAR-Y SHEAR-2Z

40.6
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BSC PORTABLE CLEANROCM == PAGE NO. 3]

MEMBER STRESSES

ALL UNITS ARE PQUN/SQ INCH

MEMB LD SECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
35 1 .0 222.5 ¢ 2.8 406.1 631.4 90.1 4.8
. 1.00 222.5 C 11.7 975.0 1209.2 95.3 4.8

36 1 .0 222.5 C 11.7 875.0 1209.2 895.3 4.8
1.00 222.5 C 2.8 406.1 631.4 90.1 4.8

37 1 .0 222.5 C 2.8 406.1 631.4 69.7 2.3
1.00 222.5 C 15.8 329.7 568.1 60.2 2.3

28 1 .0 222.5 C 15.8 329.7 568.1 40.6 3.7
1.00 222.5 C 36.8 735.7 895.0 31.1 3.7

39 1 .0 222.5 ¢ 36.8 735.7 995.0 11.5 ) 2.5
1.00 222.5 ¢ 22.7 811.95 1057.2 2.0 2.5

44 1 .0 222.5 C 22.7 B11.G 1057.2 18.7 39.0
1.00 222.5 C 219.2 513.0 954.8 29.1 3%.0

41 tl .0 10.1 C 6.7 1193.0 1208.7 l64.4 5.0
. 1.00 1¢.1 ¢ 37.7 709.3 757.1 139.8 5.0
42 1 .0 10.1 ¢ 7.7 70%.3 757.1 119.1 31.5
1.00 0.1 C 3z2.3 1235.2 1277.5 115.4 31.5

13 1 .0 10.1 C 44.5 1318.8 1373.4 89.5 7.3
1.00 10.1 C 19.8 1812.0 1942.0 B3.8 7.3

44 1 .0 106.1 C 19.8 1812.1 1942.0 64.2 1.0
1.00 10.1 C 13.9 2585.3 2609.4 54.7 1.0

45 1 .0 10.1 ¢ 13.9 2585.3 2609.4 35.1 2.4
1.090 10.1 C 0.2 2928.7 293%9.1 25.6 2.4

46 1 .0 10.1 C 0.2 2928.7 2936.1 5.1 0.0
1.00 10.1 C 0.2 2928.7 2939.,0 5.1 0.0

47 1 .0 10.1 C 0.2 2928.7 2939.1 25.6 - 2.4
1.00 10.1 € 13.9 2585.3 2609.4 35.1 2.4

48 1 .0 10.1 ¢C 13.9 2585.3 2609.4 54.7 1.0
1.00 10.1 ¢ 19.8 1912.1 1942.90 64.2 1.0

49 1 .0 10.1 ¢ 19.8 1512.1 1942.0 §3.8 7.3
1.00 10.1 ¢C 44.5 1318.8 1373.4 89.5 7.3

50 1 .0 10.1 C 32.3 1235.2 1277.6 115.4 31.5
1.00 10.1 C 37.7 709.3 757.1 119.1 31.5

. 51 1 .0 10.1 ¢ 37.7 708.3 757.1 1390.8 5.0
1.00 10.1 C 6.7 1183.0 1209.7 164.4 5.0
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B3C FPORTABLE CLEANROOM

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB
52
53
54
55
56
57
'll' 58
59
60
61
62
63
64
65
66

67

. 68

LD SECT
1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.00

1 .0
1.400

1 .0
1.00

1 .0
1.00

AXTAL

ple

aQ

BEND-Y

BEND-Z

1193.40

709.3

709.3
1235.2

1318.8
1912.0

1812.1
2585.3

2585.3
2928.7

2528.7
2928.17

2928.7
2585.3

2585.3
1912.0

1912.0
1318.8

1235.1
709.3

709.3
1193.0

548.0
448.6

448.6
396.8

265.6
404.2

404.2
265.6

396.8
448.¢

448.¢
548.0

—-- PAGE NO. 32

COMBINED SHEAR-Y SHEAR-Z

1205.7
757.1

757.1
1277.6

1373.4
1942.0

1942.0
2609.4

2609.4
2939.0

2939.1
2939.1

2939.1
2605.4

2605.4
1942.0

1942.0
1373.4

1277.5
757.1

757.1
1209.7

604.5
498.6

489.6
518.0

306.0
444.6

444.6
306.0

51%8.1
49%.6

499.6
604.5

164.4 5.0
139.8 5.0
119.1 31.5
115.4 31.5
89.5 7.3
83.8 7.3
64.2 1.0
54.7 1.0
35.0 2.4
25.6 2.4
5.1 0.0
5.1 0.0
25.6 2.4
35.1 2.4
54.7 1.0
64.2 1.0
83.8 7.3
89.5 7.3
115.4 31.5
119.1 31.5
139.8 5.0
164.4 5.0
51.7 0.5
41.8 0.5
2.5 11.5
7.4 11.5
11.3 0.0
0.0 0.0
0.0 0.0
11.3 0.0
7.4 11.5
2.5 11.5
41.8 0.5
51.7 0.5
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BSC PORTABLE CLEANRQOM —-- PAGE NO. 33

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
69 1 .0 17.7 ¢ 38.8 548.0 604.5 51.7 0.5
1.00 17.7 ¢ 33.3 148.6 499.6 1.8 0.5

70 1 .0 17.7 ¢ 33.3 448.6 459.6 2.5 11.
1.00 17.7 ¢ 104.5 396.8 519.1 T.4 11.5
71 1 .0 14,7 ¢ 25,7 265.6 306.0 11.3 0.0
1.00 14.7 ¢ 25.7 404.2 444 .6 0.0 .0
72 1 .0 14.7 ¢ 25.7 404.2 444.6 0.0 0.0
1.00 14.7 ¢ 25.7 265.6 2306.0 11.3 0.0
73 1 .0 17.7 C 104.5 396.8 519.1 7.4 11.5
1.00  17.7 ¢ 33.3 148.6 499.6 2.5 11.5
74 1 .0 17.7 C 33.3 448.6 499.6 41.8 ¢g.5
1.00 17.7 ¢ 38.8 548.0 604.5 51.7 0.5
75 1 .0 9.6 T 0.0 0.0 9.6  134.3 0.0
. 1.00 9.6 T 0.0 0.0 9.6  134.3 0.0
76 1 .0 4.5 C  142.4  1956.9  2103.8  102.9 6.6
1.00 4.5 ¢ 112.6 569.9 687.0 28.1 6.6
77 1 .0 4.5 ¢ 142.4  1956.9  2103.8  102.9 6.6
1.00 4.5 ¢ 112.6 569.9 687.0 28.1 6.6
78 1 .0 9.6 T 0.0 0.0 9.6  134.3 0.0
1.00 9.6 T 0.0 0.0 5.6  134.3 0.0
7% 1 .0 47.6 ¢ 0.0 0.0 47.6  141.1 0.0
1.00 47. C 0.0 0.0 47.6 141.1 0.0
80 1 .0 8.1 ¢ 0.0 0.0 8.1  134.3 0.0
1.00 8.1 C 0.0 0.0 8.1  134.3 0.0
81 1 .0 1.8 7T 0.0 Q.0 1.8 134.3 0.0
1.00 1.8 71 0.0 0.0 1.8 134.3 0.0
82 1 .0 3.2 ¢ 0.0 0.0 3.2 139.8 0.0
1.00 3.2 C 0.0 0.0 3.2 139.8 0.0
83 1 .0 3.2 ¢ 0.0 0.0 3.2 139.8 0.0
1.00 3.2 ¢ 0.0 0.0 3.2 139.8 0.0
g4 i .0 i.8 7 0.0 0.0 1.8 134.3 0.0
1.00 1.8 T 0.0 0.0 1.8 134.3 0.0
. 85 1 .0 8.1 C 0.0 0.0 g.1  134.3 0.0
1.00 8.1 ¢C 0.0 G.0 g.1 134.3 0.0
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BSC PORTABLE CLEANROOM -- PAGE NO. 34

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXTAT, BEND~Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
86 1 .0 47.6 C 0.0 0.0 47.6 141.1 0.0
1.00 47.6 C 0.0 0.0 47.86 141.1 0.0

87 1 .0 9.6 T 0.¢ 0.0 9.6 134.3 0.0
1.00 9.6 T 0.0 0.0 9.6 134.3 0.0

B8 1 N 4,5 C 142.4 1956.9 2103.8 102.9 6.6
1.00 4.5 C 112.¢6 569.9 687.90 28,1 6.6

89 1 -0 4.5 C 142.4 1956.9 2103.8 102.9 | 6.6
l.00 4.5 ¢C 11z.6 569.9 687.0 28,1 6.6

90 1 -Q 9.6 T 0.0 0.0 8.6 134.3 0.0
1.00 9.6 T 0.0 0.0 8.6 134.3 0.0

91 1 -0 47.6 C 0.0 0.0 47.6 141.1 0.0
1.00 47.6 C 0.0 0.0 47.6 141.1 0.0

92 1 .0 g.1 ¢ 0.0 0.0 8.1 124.,3 0.0
. 1.00 g.1 ¢ 0.0 0.0 8.1 134.3 0.0
93 1 .0 1.8 T 0.0 0.0 1.8 134.3 g.0
1.00 1.8 T 6.0 0.0 1.8 134.3 0.0

94 1 .0 3.2 ¢C 0.0 0.0 3.2 139.8 0.0
l1.00 3.2 ¢C 0.0 0.0 3.2 139.8 0.0

85 1 .0 3.2 ¢C 0.0 0.0 3.2 139.8 0.0
1.00 3.2 ¢C 0.0 0.0 3.2 139.8 0.0

96 1 .0 1.8 T 0.0 0.0 1.8 134.3 0.0
1.006 1.8 T 0.0 0.0 1.8 134.3 0.0

g7 1 .0 8.1 ¢ 0.0 0.0 8.1 134.3 0.0
1.00 8.1 C 6.0 0.0 8.1 134.3 - 0.0

98 1 .0 47.6 C 0.0 0.0 47.6 141.1 0.0
1.00 47.6 C 0.0 0.0 47.¢ 141.1 0.0

100 1 .0 440.1 C l642.1 1483.2 3565.5 79.0 86.9
1.00 453.7 C 585.4 541.1 1580.2 78.0 86.9

101 1 .0 462.5 C 473.5 455.2 1391.2 26.0 27.7
1.00 472.17 C 592.5 43.9 376.1 26.40 27.7

102 1 .0 502.8 C 0.0 6.0 502.8 0.0 0.0
1.00 504.5 C 0.0 0.0 504.5 ¢g.o0 0.0

. 103 1 .0 440.1 C le42.1 1483.2 3565.5 79.0 B86.9
- 1.00 453.7 C 585.4 541.1 1580.2 79.0 B6.9
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BSC PORTABLE CLEANROOM —— PAGE NO. 35

MEMBER STRE3SSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AMTIAL BEND-Y BEND-Z  COMBINED SHEAR-Y SHEAR-Z
104 1 .0 462.5 C 473.5 455.,2 1391.2 26.0 27.17
1.00 472.7 © 549.5 43,9 576.1 26.90 27.7
105 1 .0 502.8 C 0.0 6.0 502.8 0.0 0.0
1.00 504.5 C 0.0 0.0 504.5 a.0 0.0
106 1 .0 440.1 C 1642.1 1483.2 3565.5 79.0 86.9
. 1.00 453.7 C £85,4 541.1 1580.2 79.0 86.9
107 1 .0 462.5 C 473.5 455.2 1391.2 26.0 27.7
1.00 472.7 C 59,5 43,9 576.1 26.0 27.7
108 1 .0 502.8 C 0.0 0.0 502.8 0.0 0.0
1.00 504.5 C 0.0 0.0 504.5 0.0 0.0
109 1 .0 440.1 ¢ 1642.1 1483.2 3565.5 79.0 86.9
1.00 453.7 € 585, 4 541.1 1580.2 79.0 86.9
110 1 .0 462.5 C 473.5 455,2 1391.2 26.0 27.7
. 1.00 472.7 C 59.5 43.9 576.1 26.0 27.7
111 1 .0 502.8 C 0.0 0.0 502.8 0.0 0.0
1.00 504.5 C 0.0 0.0 504.5 0.0 0.0
112 1 .0 g§72.4 ¢ 0.0 0.0 872.4 0.0 0.0
1.00 882.1 ¢ 0.0 a.0 §882.1 0.0 0.0
113 1 .0 872.4 C 0.0 0.0 872.4 0.0 0.0
1.00 882.1 C 0.0 0.0 882.1 0.0 0.0
114 1 .0 872.4 C 0.0 0.0 872.4 0.0 0.0
1.00 ggz.1 ¢ 0.0 0.0 882.1 0.0 0.0
115 1 .0 B72.4 C 0.0 0.0 872.4 0.0 0.0
1.00 Bg2.1 ¢ 0.0 0.0 882.1 0.0 0.0
116 1 .0 110.4 T 586.8 271.4 968.5 13.6 8.3
1.00 110.4 T 268.5 76.5 458.4 3.7 8.3
117 1 .0 84.8 T 354.,1 287.0 725.9 20.9 1.9
1.00 84.8 T 774.3 68.4 927.5 10.9 15.9
118 1 .0 674.8 T 816.2 188.7 167%.6 4.4 . 0.0
1.00 674.8 T 816.2 167.1 1658.1 D.0 0.0
‘ 119 1 .0 674.8 T 816.2 167.1 1658.1 0.0 0.0
| 1.00 674.8 T 816.2 188.7 1679.6 4,4 0.0
. 120 1 .0 8B4.8 T 774.3 68.4 927.5 10.9 15.9
1.00 84.8 T 354.1 287.0 725.9 20.9 15.9
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BSC PORTABLE CLEANRCOM -=- PAGE NO. 36

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXIAT, BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
121 1 .0 l10.4 7T 268.5 79.5 458.4 3.7 8.3
1.00 110.4 T 586.8 271.4 968.5 13.6 - 8.3

122 1 .0 123.3 T 246.8 285.4 655.5 14.3 3.3
1.00 123.3 T 119.9 65.4 308.6 2.9 3.3

123 1 .0 99.2 T 208.1 263.86 571.9 19.6 5.4
1.00 99.2 T 224.4 140.86 464.2 l6.6 5.4

124 1 .0 98.2 T 224.4 140.6 464.2 l6.6 5.4
1.00 98.2 T 209.1 263.6 571.9 19.6 5.4

125 1 .0 123.3 T 119.9 65.4 308.6 2.9 3.3
1.00 123.3 T 246.8 285.4 655.5 14.3 3.3

126 1 .0 120.4 T 586.8 271.4 968.5 13.6 8.3
1.0¢0 110.4 T 268.5 79.5 458.4 3.7 8.3

127 A .0 84.8 T 354.1 287.0 725.9 20.9 15.9
. 1.00 84.8 T T74.3 66.4 927.5 10.9 15.8
128 1 .0 674.8 T gle.2 188.7 1679.7 4.4 D.0
1.00 674.8 T 8lé6.2 167.1 1658.1 0.0 g.0

129 1 .0 674.8 T Bl6.2 167.1 1658.1 0.0 0.0
1.00 674.8 T 816.3 ~  188.7 1679.7 4.4 . 0.0

130 1 .0 84.8 T 774.3 68.4 927.5 10.¢ 15.8
1.00 84.8 T 354.1 287.0 725.%9 20.9 15.9

131 1 .0 110.4 T 268.5 79.5 458.4 3.7 8.3
1.00 110.4 T 586.8 271.4 968.5 13.6 8.3

132 1 .0 123.3 7 246.8 285.4 £55.5 14.3 3.3
1.00 123.3 7 119.9 65.4 308.6 2.9 3.3

133 1 .0 88.2 T 209.1 263.6 571.8 19.6 5.4
1.00 99.2 T 224.4 140.¢6 464.2 1l6.6 5.4

134 1 .Q 98.2 T 224.4 140.6 464.2 16.8 5.4
1.00 $8.2 T 209.1 263.6 571.9 19.6 5.4

135 1 .0 123.3 T 119.39 65.4 30B.6 2.8 3.3
1.00 123.3 T 246.8 285.4 655.5 14.3 3.3

136 1 .0 665.7 T 357.1 204.7 1227.5 21.7 4.1
1.00 652.1 T 138.8 540.3 1331.2 27.3 4.1

. 137 1 .0 665.7 T 357.1 204.7 1227.5 21.7 4.1
1.00 652.1 T 138.8 540.3 1331.2 27.3 4.1
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MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT  AXIAL  BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
138 1 .0  524.2 T 65.7 225.4 818.2 23,0 0.6
1.00 510.6 T 8.7 713.3  1232.6 30.5 0.6

139 1 .0  524.2 T 68.7 225.4 §18.2 23.0 0.6
1,00 510.6 T 8.7 713.3  1232.6 30.5 0.6

140 1 .0  665.7 T  357.1 204.7  1227.5 21.7 4.1
1.00 652.1 T  138.8 540.3  1331.2 27.3 4.1

141 1 .0 665.7 T 357.1 204.7 1227.5 21.7 4.1
1.00 652.1 T  138.8 540.3  1331.2 27.3 4.1

142 1 .0  524.2 T 68.7 225.4 818.2 23,0 0.6
1.00 510.6 T 8.7 713.3  1232.6 30.5 0.6

143 1 .0  524.2 T 66.7 225.4 818.2 23,0 0.6
1.00 510.6 T 8.7 713.3  1232.6 30.5 0.6

144 1 .0  239.7 C 1254.7 348.3  1842.7 12.3 20.0
. 1.00 253.3C  227.5 283.2 764.1 12.3 20.0
145 1 .0  239.7 C 1254.7 348.3  1842.7 12.3 20.0
1.00 253.3C  227.5 283.2 764.1 12.3 20.0

146 1 .0  337.6 C 0.0 400.7 738.3 9.5 0.0
1.00 351.1C 0.0 89.2 440.3 9.5 0.0

147 1 .0  239.7 ¢ 1254.7 348.3  1842.7 12.3 20.0
1.00 253.3 C  227.5 283.2 764.1 12.3 20.0

148 1 .0  2398.7 C 1254.7 348.3  1842.7 12.3 20.0
1.00 253.3C  227.5 283.2 764.1 12.3 20.0

149 1 .0  337.6 C 0.0 400.7 738.3 9.5 0.0
1.00 351.1 ¢ 0.0 89.2 440.3 3.5 0.0

150 1 .0 38.5 ¢ 388.7 47.2 474.4 4.0 7.6
1.00 28.4 ¢ 27.3 207.5 263.2 13.3 7.6

150 1 .0 38.5 ¢ 388.7 47.2 474.4 4.0 7.6
1.00 28.4 C 27.3 207.5 263.2 13.3 7.6

152 1 .0 36.7 ¢ 194.9 39.1 270,7 4.3 2.1
1.00  26.5 C 82.1 198.2 306.8 13.0 2.1

153 1 .0 36.7 ¢ 194.9 39.1 270.7 4.3 2.1
1.00  26.5 C 82.1 198.2 306.8 13.0 2.1

. 154 1 .0 38.5 ¢ 388.7 47.2 474 .4 4.0 7.6
1.00  28.4 C 27.3 207.5 263.2 13.3 7.6
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MEMBER STRESSES

———— T — - ———

ALL UNITS ARE POUN/SQ INCH

MEMB Lb SECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
155 1 .0 3.5 C 388.7 47.2 474 .4 4.0 7.6
1.00 28.4 C 27.3 207.5 263.2 13.3 7.6

156 1 .0 36.7 C 194.9 39.1 270.7 4.3 2.1
1.00 26.5 C gz2.1 198.2 306.8 13.0 2.1

157 1 .0 36.7 C 194.9 38.1 270.7 4.3 2.1
1.00 26.5 C g2.1 198.2 306.8 - 13.0 2.1

*hkdkkkkkkdkux END OF LATEST ANALYSIS RESULT **wkwsesswsskkss

94. PARAMETER
95. CODE AISC

96. FYLD 36000. MEMB 1 TO 74 76 77 88 89 100 TO 111 116 TO 135 144 TO 157
97. FYLD 21999.994 MEMB 75 78 TO 87 90 TO 98 112 TO 115

98. WMIN 0.188 ALL

99. DFF 0,063 ALL

. 100. LY 223, MEMB 1 TO 62

101. Lz 223, MEMBE 1 TO 62
102. CB 1. ALL

103. MATN 0. ALL

104, TRACK 1. ALL

105. RATIO 1. ALL
106. WELD 1. ALL
107. LOAD LIST ALL

108, CHECK CODE ALL
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BSC PORTABLE CLEANROOM -~ PAGE NO. 39

STAAD-IITI CODE CHECKING - (AISC)

LA AR AR L R R EEE SR T E

ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY M2 LOCATION
1 8T TUB 60303 PASS AISC- H1-3 0.131 1
833.35 C -438.09 6877.31 36.00
T |
! MEM= 1, UNIT KIP-INCH, L= 36.0 AX= 3,14 8Z= 4.8 8Y¥Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.860 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 |

2 ST TUB 60303 PASS AISC- H1-3 0.138 1
837.10 ¢ 416.62 ~7571.42 0.00
| e e !
| MEM= 2, UNIT KIP-INCH, L= 24.0 AX= 3.14 Sz= 4.8 SY= 3.2 |

| KL/R-¥= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 !

3 ST TUB 60303 PASS AISC- H1-3 0.103 i
. . 837.10 € 62.60 -4532.09 0.00
T e |
| MEM= 3, UNIT KIP-INCH, L= 24.0 AX= 3,14 352= 4.8 SY= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14,40 |

4 ST TUB 60303 PASS AISC- H1-3 0.114 1
842.06 C 334.06 -5196.25 18.33
T R |
| = 4, UNIT KIP-INCH, L= 18.3 2AX= 3.14 S2z= 4.8 SY= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21L.60 Fv= 14.40 |

5 ST TUB 60303 PASS AISC- HI1-3 0.110 1
832.85 C -257.389 4952.47 0.00
| = e e |
| = 5, UNIT KIP-INCH, L= 9.2 A¥= 3.14 8iI= 4.8 5Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 I

6 ST TUB 60303 PASS AISC- H1-3 0.110 1
832.85 C 257.39 -4952.46 9.17
| == e 1
| = 6, UNIT KIP-INCH, L= 9.2 AX= 3.14 sSz= 4.8 sY= 3.2 |

{ KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
i FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.5% FT= 21.60 Fv= 14.40 i
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ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
7 ST TUB 60303 PASS AISC- H1-23 0.114 1
842.06 C ~334.06 5196.24 - 0.00
e T T !
| = 7, UNIT KIP-INCH, L= 18.3 AX= 3.14 5§zZ= 4.8 B58Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCyY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FvV= 14.40 |

8 ST TUB 60303 PASS AISC~ H1-3 0.103 1
8§37.10 ¢ -62.60 4532.11 24,00

|- e |

| MEM= B, UNIT KIP-INCH, L= 24.0 AX= 3.14 S§2= 4.8 8Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 PCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

9 ST TUB 60303 PASS AISC- H1-3 0.138 1

837.10 C -416.61 7571.40 24.00
e |
| MEM= 9, UNIT KIP-INCH, L= 24.0 AX= 3.14 8z= 4.8 Sy= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
. | FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 |
| == e e e |

10 ST TUB 60303 PASS AISC- H1-3 0.131 1
: 833.36 C 438,09 -6877.31 0.00

| | MEM= 10, UNIT KIP-INCH, L= 36.0 AX= 3.14 SZ= 4.8 SY= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.860 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FvV= 14.40 ]

11 ST TUB 60303 PASS AISC- H1-3 0.087 1
698.75 C -72.80 3869.54 26.50

\ | MEM= 11, UNIT KIP-INCH, L= 26.5 AX= 3.14 sz= 4.8 5Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 |
12 ST ‘TUB 60303 PASS ATSC- H1-3 0.087 1
698.75 C 72.79 -3869.95 0.00

| = 12, UNIT KIP-INCH, L= 24.0 AX= 3.14 35Z= 4.8 3¥= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 |

| 13 ST TUB 60303 PASS AISC— H1-3 0.084 1
‘ 698.75 C 117.865 -3507.04 0.00
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BSC PORTABLE CLEANROCM —-- PAGE NO. 41
ALL UNIT5 ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMEBER TABLE RESULT/ CRITICAL COND/ RATIO/ \LOADINGf
FX MY MZ LOCATION

| MEM= 13, UNIT KIP-INCH, 1= 24.0 AX= 3,14 3sI= 4.8 sY= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
[ FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 i

14 38T TUB 60303 PASS AIsSC- H1-3 0.067 1
£€98.75 C -8.87 -1935.79 24.00

| MEM= 14, UNIT KIP-INCH, L= 24.0 Ad= 23,14 83Z= 4.8 8Y= 3.2 |
| KL/R-¥= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 i

1% sT TUB 60303 PASS AISC- H1-3 0.094 1
698.75 C 37.57 -4647.30 13.00

| MEM= 15, UNIT KIP-INCH, L= 13.0 AX= 3.14 8Z= 4.8 sY= 3.2 |
| XKL/R-¥= 180.4 CB= 1.00 YLD= 36,00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4,59 FT= 21.60 FV= 14.40 |
lé s8T TUB €0303 PASS AISC- H1-3 0.094 1
. 698,75 C -37.57 4647.30 0.00
| MEM= 16, UNIT KIP-INCH, L= 13.0 &A¥= 3.14 sI= 4.8 8Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FT¥= 21.60 FA= 4.59% FT= 21.60 Fv= 14.40 |

17 ST TUB 60303 PASS AISC- H1-3 0,067 1
£98.75 C 8.87 1935.80 0.00

| MEM= 17, UNIT KIP-INCH, L= 24.0 AX= 3.14 SZi= 4.8 53Y= 3.2 |
| KL/R~Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FIrZi= 21.60 FCY= 21,60 FTTY= 21.60 FA= 4.859 FT= 21.60 Fv= 14.40 |

18 ST TUBR 60303 PASS AISC- H1-3 0.084 1
698.75 C -117.865 3507.03 24,00

| MEM= 18, UNIT KIP-INCH, L= 24.0 BAX= 3.14 8i= 4.8 5Y¥= 3.2 |
| KL/R~¥= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

13 8T TUB 60303 PASS AISC- H1-3 0.087 -1
698.75 C -72.79 3869.926 24.00

| MEM= 18, UNIT KIP-INCH, L= 24.0 A¥= 3.14 52Z= 4.8 8Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.€0 FTY¥= 21.60 FA= 4.59%9 FT= 21.60 FV= 14.40 |
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ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
: FX MY MZ LOCATION
20 ST TUB 603203 PASS ATSC- H1-3 0.087 1
698.75 C 72.78 -3869.93 0.00

MEM= 20, UNIT KIP-INCH, 1= 26.5 AX= 3.14 8Si= 4.8 5Y= 3.2
KL/R-Y= 180.4 CB= 1.00 YLD= 36,00 ALLOWABLE STRESSES: FCZ= 21.60
FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40

21 ST TUB 60303 PASS AISC- Hl-3 0.131 1
833.35 ¢ -438.09 6£877.32 36.00

= 21, UNIT KIP-INCH, L= 36.0 AX= 3.14 B5i= 4.8 8Y= 3.2
KL/R-Y= 180.4 CB= 1,00 YLD= 36.00 ALLOWABLE STRE35ES: FCZ= 21.60
Frz= 21.60 FCY= 21,60 FTY= 21.60 FA= 4.59 FT= 21.60 FvV= 14.40

22 8T TUB 60303 PASS AISC- H1-3 0.138 1
837.10 C 416.62 -7571.4¢6 0.00

MEM= 22, UNIT KIP-INCH, L= 24.0 a¥= 3.14 35I= 4.8 8Y= 3.2
KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60
FTZ= 21.60 FCY= 21.60 FTyY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40

23 ST TUB 60303 PASS3 AISC- H1-3 0.103 1
837.10 ¢C 62.60 -4532.08 0.00

MEM= 23, UNIT KIP-INCH, L= 24.0 AX= 3.14 35zZ= 4.8 B8Y= 3.2
KL/R-¥= 180.4 CB= 1.00 YLD= 36.00 ALLCWABLE STRESSES: FCZ= 21.60
FTz= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40

24 ST TUB 60303 PASS AISC- H1-3 0.114 1
842.06 C 334.086 -5196.21 18.33

= 24, UNIT KIP-INCH, L= 18.3 AX= 3.14 3i= 4.8 &Y= 3.2
KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60
FTZ= 21.60 FCY= 21.60 FTY= 21,60 FA= 4.59 FT= 21.60 FV= 14.40

25 8T TUB 60303 PASS AISC- H1-3 0.110 1
832.85 C -257.39% 4852.43 0.00

MEM= 25, UNIT KIP-INCH, L= 9.2 AX= 3.14 8I= 4.8 8Y= 3.2
KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCIZ= 21.60
Frz= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40

26 ST TUB 60303 PASS AISC- H1-3 0.110 1
832.85 C 257.39 -4952.43 9.17

42
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ALL UNITS ARE - POUN INCH (UNLESS QTHERWISE NOTED)

MEMBER " TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
‘ FX MY M2 LOCATION

| = 26, UNIT KIP-INCH, L= 9.2 A= 3.14 8I= 4.8 SY= 3.2 |
{ KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 fCY¥= 21.60 FTY= 21.60 FA= 4.5% FT= 21.60 FV= 14.40 I

27 8T TUB 60303 PASS AISC- H1-3 0.114 1
g42.06 C -334.06 5196.22 0.00

| MEM= 27, UNIT KIP-INCH, L= 18.3 A= 3.14 §Z= 4.8 B3Y= 3.2 |
| KL/R-¥Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

28 S5T TUB 60303 PASS AISC- H1-3 0.103 1
837.10 C -62.60 4532.12 24.00

| MEM= 28, UNIT KIP-INCH, L= 24.0 AX¥= 3.14 5Z= 4.8 3Y= 3.2 1
|- KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLCWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FT¥= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

2% ST TUB 60303 PASS AISC- H1-3 0.138 1
837.10¢ C -416,61 7571.40 24.00

| MEM= 29, UNIT KIP-INCH, L= 24.0 AX= 3.14 3i= 4.8 S¥Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTE= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.39 FT= 21.60 Fv= 14.40

30 ST TUB 60303 bass AI3C- H1-3 0.131 1
©833.35 C 438.09 -6877.30 0.00

| MEM= 30, UNIT KIP-INCH, 1= 236.0 AX= 3.14 3= 4.8 S¥= 3.2 |
| KL/R-Y¥= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FvV= 14.40 |

31 ST TUB 60303 PASS AISC- H1-3 0.087 1
£98.75 ¢ -72.79%9 3869.93 26.50

I = 31, UNIT KIP-INCH, L= 26.5 AX= 3.14 8iI= 4.8 SY= 3.2 )
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40

32 ST TUB 60303 PASS AISC- H1-3 0.087 1
698.75 C 72.80 -3869.94 0.00

| MEM= 32, UNIT KIP-INCH, L= 24.0 AX= 3.14 §8Z= 4.8 53Y¥Y= 3.2 |
| KL/R-¥= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.€0 FA= 4.59 FT= 21.60 FV= 14.40 [
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ALL UNITS ARE — POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
: FX MY MZ LOCATION
33 ST TUB 60303 BASS AISC- H1-3 0.084 1
698.75 C 117.65 -3507.05 0.00
e !
| MEM= 33, UNIT KIP-INCH, L= 24.0 AX= 3.14 3I= 4.8 S8Y= 3.2 1]

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

| FTZ=

| MEM=

21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 I
_________________________________________________________________ I
ST TUB 60303 PASS AISC- H1-3 0.067 1
698.75 C -8.87 -1835.78 24.00

34, UNIT KIP-INCH, L= 24,0 AX= 3.14 3i= 4.8 5Y¥Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36,00 ALLOWABLE STRESSES: FCZ= 21.60 |

| FTZ=

| MEM=

| KL/R-

| FTZ=

36

| MEM=

! KL/R-

| FTZ=

| MEM=

21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 t

_________________________________________________________________ I
ST TUB 60303 PASS AISC- H1-3 0.094 1
688.75 C 37.57 -4647.28 13.00

35, UNIT KIP-INCH, L= 13.0 AX= 3.14 B8iI= 4.8 sY= 3.2 |

Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
21.60 FCY= 21.60 FTY= 21,60 FA= 4.59 FT= 21.60 Fv= 14.40 |
_________________________________________________________________ 1
ST TUB 60303 PASS AISC- H1-3 0.094 1
698.75 C -37.57 4647.27 0.00

36, UNIT KIP-INCH, L= 13.0 AX= 3.14 5Z= 4.8 5Y= 3.2 |

Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

21.60 FCY= 21,60 FTY= 21.60 FA= 4.59% FT= 21.60 Fv= 14.40 I

_________________________________________________________________ I
ST TUB 60303 PASS AISC- H1-3 0.0867 1
698.75 C 8.87 1935.78 0.00

37, UNIT KIP-INCH, L= 24.0 A¥= 3.14 Si= 4.8 s5Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

| FTZ=

| MEM=

21.60 FCY= 21.60 FIY= 21.60 FA= 4.59%9 FT= 21.60 Fv= 14.40 |

ST TUB 60303 PASS AISC- H1-3 0.084 1
698.75 C -117.65 3507.04 24.00

38, UNIT KIP-INCH, L= 24.0 AX= 3.14 3Z= 4.8 SY=. 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

| FTZ=

21.60 FCY= 21.60 FTY= 21.60 Fa= 4.59 FT= 21.60 Fv= 14.40 |

ST TUB 60303 PASS ATISC- H1-3 0.087 1
696.75 C -72.7%8 3869.95 24.00
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ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED}

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

| (= 39, UNIT KIP-INCH, L= 24.0 &AX= 3.14 3i= 4.8 SY= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZI= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

40 ST TUB 60303 PASS AISC- H1-3 0.087 1
698.75 C 72.7% -3869.95 0.00

| MEM= 40, UNIT KIP-INCH, L= 26.5 BAX= 3.14 382Z= 4.8 8SY= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLCWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FvV= 14.40 [

41 ST TUB 60303 PASS AISC- H1-3 0.058 1
3L.57 C 21.48 5686.48 0.00

| MEM= 41, UNIT KIP-INCH, 1= 26.5 AX= 3.14 38i= 4.8 B8Y= 3.2 |
| KL/R-¥Y= 180.4 <CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY¥= 21.60 FTY= 21,60 FA= 4.5% FT= 21.60 FV= 14.40 !
42 ST TUB 60303 PASS AISC- H1-3 0.086l1 1
. 31.57 C 103.49 5887.55 9.50
| MEM= 42, UNIT KIP-INCH, L= 9.5 AX¥= 3,14 35iI= 4.8 sy= 3.2 |

| KL/R-Y= 180.4 <CB= 1.00 YLD= 36.00 ALLCWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY¥= 21.60 FTY= 21.60 FA= 4.58 FT= 21.60 FvV= 14.40 |

43 ST TUB 60303 PASS AISC- H1-3 0.092 1
31.80 C 63.39 2114.08 14.50

| MEM= 43, UNIT KIP-INCH, L= 14.5 AX¥= 3.14 S5Z= 4.8 3¥= 3.2 |
| KL/R-Y= 180.4 ¢CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.58 FT= 21.60 FV= 14.40 |

44 ST TUB 60303 PASS ATSC- H1-3 0.123 1
31.80 C 44.62 12323.27 24,00

| MEM= 44, UNIT KIP-INCH, IL= 24.0 AX= 3.14 82= 4.8 5Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRE3SES: FCzZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.58 FT= 21.60 FV= 14.40 |

45 ST TUB 60303 PASS AISC- H1-3 0.138 1
31.80 ¢ 0.70 13960.17 24,00

| MEM= 45, UNIT KIP-INCH, L= 24.0 AX= 3.14 3Z= 4.8 3¥Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |
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ALL UNITS ARE - POUN INCH (UNLESS QTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/

FX MY MZ LOCATION
46 ST TUB 60303 PASS AISC- H1-3 0.138 1
3l.ec ¢ -0.790 -13960.21 0.00

| MEM= 46, UNIT KIP-INCH, L= 26,0 AX= 3.14 3Z= 4,8 S5Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.5% FT= 21.60 Fv= 14.40 !

47 ST TUB 60303 PASS AISC- H1-3 0.138 1
31.80 C -0.70 -13960.16 0.00

| MEM= 47, UNIT KIP-INCH, L= 24.0 A¥= 3,14 8i= 4.8 3Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

48 ST TUB 60303 PASS AISC- H1-3 0.123 1
31.80 C -44.62 -12323.26 0.00

| MEM= 48, UNIT KIP-INCH, L= 24.0 AX= 3.14 sz= 4.8 3Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

. | Fr2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FvV= 14.40 [
e e !

49 ST TUB 60303 PASS AISC- H1-3 0.092 1

31.80 C -63.39 -9114.19 0.00

| MEM= 49, UNIT KIP-INCH, = 14.5 BA¥= 3.14 sZ= 4.8 8Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

50 ST TUB 60303 PASS AISC- H1-3 0.061 1
31.57 C -103.49% -56887.60 0.00

| MEM= 50, UNIT RIP-INCH, L= 9.5 Ax= 3.14 sZ= 4.8 B5Y¥= 3.2 |
| KL/R-Y= 180.4 CB= 1,00 YLD= 36,00 ALLOWABLE STRESSES: FCZ= 21,60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 {

51 8T TUB 60303 PASS3 AISC- H1-3 0.058 1
31.57 ¢C -21.48 -5686.53 26.50

| MEM= 51, UNIT KIP-INCH, L= 26.5 AX= 3.14 SI= 4.8 3Y= 3.2 |
| KL/R-Y= 180.4 CB= 1,00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 |

52 ST TUB 60303 PASS AISC- H1-3 0.058 1
31.57 ¢ -21.48 5686.48 0.00
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MEMEBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

[ = 52, UNIT KIP-INCH, L= 26.5 AX= 3.14 3sz= 4.8 SY= 3.2 |
| KL/R-Y= 180.4 ¢B= 1,00 YLD= 36.00 ALLOWABLE STRESSES: FCEZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.5%9 FT= 21.60 FV= 14.40 I

53 ST TUB 60303 PASS ATSC~ H1-3 0.06l1 1
31.57 ¢ -103.49% 5887.57 9.50

| MEM= 53, UNIT KIP-INCH, L= 9.5 A¥= 3.14 352Z= 4.8 3Y= 3.2 |
| KL/R-Y= 1B0.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 I

54 ST TUB 60303 PASS AISC~ H1-3 0.092 1
31.80 C -63.39  9114.02 14.50
| = e e e |
| MEM= 54, UNIT KIP-INCH, L= 14.5 AX= 3.14 $3= 4.8 5Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

55 ST TUB 60303 PASS ATSC- H1-3 0.123 1
. 31.80 ¢ -44.62 12323.28 24.00

| = 55, UNIT KIP-INCH, L= 24.0 AX= 3.14 s2= 4.8 3Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 PT= 21.60 FV= 14.490 |

56 ST TUB 60303 PASS AISC- H]-3 0.138 1
31.80 C - -0.70 13960.13 24.00
T |
| = 56, UNIT KIP-INCH, L= 24.0 AX= 3.14 B8Z= 4.8 3Y= 3.2 |

| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 |

57 ST TUB 60303 PRSS AISC- H1-3 0.138 1
31.80 C 0.70 -13960.18 0.00

[ = 57, UNIT KIP-INCH, L= 26.0 AX= 3.14 Sz= 4.8 8¥= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= Z21.60 FTY= 21.60 FA= 4.59 FT= 21.60 Fv= 14.40 |

58 ST TUB 60303 PASS AISC- H1-3 0.138 1
31.80 C .70 -13960.19 0.00
| == oo e !
| MEM= 5B, UNIT KIP-INCH, L= 24.0 BAX= 3.14 $2= 4.8 53Y= 3.2 |

| KL/R-Y= 1B0.4 <CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
) FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |
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ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
5% ST TUB 60303 PASS AISC~ H1-3 0.123 1
31.80 ¢ 44.62 -12323.33 0.00

| = 59, UNIT KIP-INCH, L= 24.0 AX= 3.14 si= 4.8 3Y¥= 3.2 |
[ KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCzZ= 21.60 |
| FTZ2= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

60 ST TUB 60303 PASS AISC- Hi-3 0.092 1
31.80 C 63.39 -9114.10 0.00

| = 60, UNIT KIP-INCH, L= 14.5 AX= 3.14 5zZ= 4,8 8Y= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTé= 21.60 FCY= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FvV= 14.4¢ ]

61 ST TUB 60303 PASS AISC- H1-3 G.061 1
31.57 C 103.49 -5887.42 0.00

| MEM= 61, UNIT KIP-INCH, L= 2.5 AX= 3.14 3Z= 4.8 B8Y¥= 3.2 |
| KL/R-Y= 180.4 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

. | FTZ= 21.60 FCY= 21.60Q0 FTY= 21.60 FA= 4.53% FT= 21.60 Fv= 14.40 |
| |
62 ST TUB 60303 PASS AISC- H1-3 0.058 1
31.57 ¢ 21.48 ~-5686.46 26.50
| = e b |
| MEM= §2, UNIT KIP-INCH, L= 26.5 AX= 3.14 SZ= 4.8 s8Y= 3.2 |

[ KL/R-Y= 180.4 <CB= 1.00 YLDb= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 )
| FT2= 21.60 FCy= 21.60 FTY= 21.60 FA= 4.59 FT= 21.60 FV= 14.40 |

63 ST TUB 30203 PASS AISC- HI-3 0.028 1
29.04 C 38.80 694.10 0.00

| MEM= 63, UNIT KIP-INCH, L= 24.0 AX= 1l.e64 8z= 1.3 s8¥= 1.0 |
| KL/R-¥= 30.7 <CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FC2Z= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.89 FT= 21.60 FV= 14.40 |

64 ST TUB 30203 PA3S AISC- H1-3 0.024 1
29.04 C 104.51 502.64 24.00

| MEM= 64, UNIT KIP-INCH, L= 24.0 AaX= 1.64 SI= 1.3 8¥y= 1.0 |
i KL/R-Y= 30.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCi= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.8%9 FT= 21.60 FV= 14.40 |

65 ST TUB 30203 PASS ATISC- H1-3 0.021 1
24.09 C 25.70 511.94 27.50
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ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER - TABLE RESULT/ CRITICAL COND/ RATIC/ LOADING/
FX MY MZ LOCATION

| MEM= €53, UNIT KIP-INCH, L= 27.5 AX= 1.64 32= 1.3 s8Y= 1.0 |
| KL/R-Y= 35.2 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCz= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19,56 FT= 21.60 FVv= 14.40 |

66 ST TUB 30203 PASS AISC—- H1-3 0.021 1
24.09% C -25.70 -511.94 0.00
f e e !
| MEM= 66, UNIT KIP-INCH, L= 27.5 AX= 1.64 SZ= 1.3 8y= 1.0 |

| KL/R-Y= 35.2 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCz= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.56 FT= 21.60 Fv= 14.40 |

67 ST TUB 30203 PASS ATSC- H1-3 0.024 1l
25.04 C -104.51 -502.¢7 0.00

| MEM= 67, UNIT KIP-INCH, L= 24.0 AX= 1.64 B8i= 1.3 sSy= 1.0 |
{ KL/R-Y= 30.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY¥= 21.60 FTY= 21.60 FA= 19.89 FT= 21.60 FV= 14,40 |

68 ST TUB 30203 PASS AISC- H1-3 0.028 1
29.04 C -38.80 -6%4.10 24.00

! = 68, UNIT KIP-INCH, L= 24.0 AX= 1.64 5Z= 1.3 s8y= 1.0 |
| XKL/R-¥= 30.7 cCB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCI= 21.60 |
b FT2= 21.60 FCY¥= 21.60 FTY= 21.60 FA= 1%.89 FT= 21.60 FV= 14.40 |

69 ST TUB 30203 PASS AISC- H1-3 0.028 1
29.04 C 38.80 694.11 .00

f = 69, UNIT KIP-INCH, L= 24.0 AX= 1.64 3Z= 1.3 Sy= 1.0 |
| KL/R-Y= 30.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCz= 21.60 |
| FPZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.89 FT= 21.60 FV= 14.40 |

70 ST TUB 30203 PASS AISC- H1-3 0.024 1
29.04 C 104.51 502.66 24.0Q0

| MEM= 70, UNIT KIP-INCH, L= 24.0 AX= 1.64 35iI= 1.3 8Y= 1.0 |
| KL/R-Y= 30.7 CB= 1,00 YLD= 36.0C ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ2= 21.60 FCY= 21,60 FTY= 21.60 FA= 19.89 FT= 21.60 FV= 14.40 t

7L 3T TUB 30203 PASS ATISC- H1-3 0c.021 1
24.08 C 25.70 511.94 27.50

| MEM= 71, UNIT KIP-INCH, L= 27.5 AX= 1.64 8Zz= 1.3 sy= 1.0 |
| KL/R-Y= 35.2 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 }
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.56 FT= 21.60 FV= 14.40 |

RevisionNo. 0
Doc. No. V049-1-112

Page 59 of 107




BSC PORTABLE CLEANROOM -- PAGE NO. 50

ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY Mz LOCATION
72 8T TUB 30203 PASS AISC- H1-3 0.021 1
24.09 C -25.70 -511.94 0.00

i = 72, UNIT KIP-INCH, L= 27.5 AX= 1.64 8Z= 1.3 sY= 1.0 |
| KL/R-Y= ~35.2 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
t FTZ= 21.60 FCY= 21.860 FTY= 21.60 FA= 19.56 FT= 21.60 FVv= 14.40 ]

73 ST TUB 30203 PA3S AISC- H1-3 0.024 1
29.04 C ~-104,51 -502.66 0.00

| MEM= 73, UNIT KIP-INCH, L= 24.0 AX= 1.64 8SI= 1.3 5¥Y= 1.0 1
| KL/R-Y= 30.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FC2= 21,60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.89 FT= 21.60 FV= 14,40 I

74 ST TUB 30203 PASS AISC- Hi-3 0.028 1
29.05 ¢C -38.8C -654.13 24.00

| MEM= 74, UNIT KIP-INCH, L= 24,0 AX= 1.64 3z= 1.3 sY= 1.0 1
| KL/R-Y= 30.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

. | FT2Z2= 21.60 FCY= 21.60 FTY= 21.60 FA~= 19.89 FT= 21.60 ¥FvV= 14,40 !
T |
75 PRI SMAT BASS SHEAR =Y 0.015 1

| MEM= 75, UNIT KIP-INCH, L= 36.0 AX= 0.57 82= 0.1 B8¥= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FT2= 14.52 ¥CY= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 FV= 8.80 |

‘ 76 ST TUB 20203 PASS ATSC- H1-3 0.097 1
| 5.74 C -99.66 1369.81 . 0.00

| MEM= 76, UNIT KIP-INCH, L= 36.0 AX= 1.27 3= ¢.7 S¥= 0.7 1
| KL/R-Y= 48.5 CB= 1,00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY¥= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 FV= 14.40 [

77 ST TUB 20203 PASS AISC~ H1-3 0.097 1
5.74 C 99.66 1369.81 0.00

| MEM= 77, UNIT KIP-INCH, L= 36.0 AX= 1.27 3= 0.7 sY= 0.7 1
| KL/R-Y= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FI¥= 21.60 FA= 18.48 FT= 21.60 FV= 14.40 |
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ALL UNITS ARE - POUN INCH (UNLESS QTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

| MEM= 78, UNIT KIP-INCH, L= 36.0 AX= 0.57 82Z= 0.1 8Y= 0.1 1|
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13,20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 FPT= 13.20 FV= 8.80 |

| MEM= 79, UNIT KIP-INCH, L= 36,0 AX= 0.57 32= 0.1 B5y= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FC2= 13.20 |
| FTZ= 14.52 FCy= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 FV= 8.80 !

80 " PRI SMAT PASS SHEAR -Y 0.015 1
4.66 C 0.00 0.00 0.00

| MEM= 80, UNIT KIP-INCH, L= 36.0 AX= 0.57 82= 0.1 58¥= 0.1 |
| KL/R~Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCi= 13.20 |
I FTZ= 14.52 FCY¥= 13.20 FTY= 14.52 Fa= 3.70 ¥FT= 13.20 FV= 8.80 |
81 , PRI SMAT PASS SHEAR -Y 0.015 1
. ' 1.05 T 0.00 0.00 0.00
i MEM= 81, UNIT KIP-INCH, L= 36.0 AX= 0.57 52= 0.1 8Sy=" 0.1}

{ KL/R-Y= 118.0 <CB= 1.00 YLD= 22,00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14,52 FA= 3.70 FT= 13.20 FV= 8.80 i

82 PRI SMAT PASS SHEAR -Y 0.0186 1
1.83 ¢C 0.00 0.00 0.00
| oo s |
| MEM= 82, UNIT KIP-INCH, L= 36.0 AX= 0.57 §i= 0.1 S¥y= 0.1 |

| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCz= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 FvV= 8§.80 [

| MEM= 83, UNIT KIP-INCH, L= 36.0 AX= 0.57 52= 0.1 sY= 0.1 |
| KL/R-Y¥= 118.0 <CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3,70 FT= 13.20 FV= §.80 |

84 PRI SMAT PASS SHEAR -Y 0.015 1
l1.05 T 0.00 0.00 0.00

| MEM= 84, UNIT KIP-INCH, L= 36.0 AX= 0.57 SIZI= 0.1 SY= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FT2= 14.52 FCY¥= 13.20 FTY= 14.52 Fa= 3.70 FT= 13.20 Fv= 8.8§80 f
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MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY Mz LOCATION
85 PRI SMAT PASS SHEAR  -Y 0.015 1
4.66 C 0.00 0.00 0.00
| === e e I
| MEM= 85, UNIT KIP-INCH, L= 36.0 AX= 0.57 sZ= 0.1 5s5Y= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ2= 14.52 FCY¥= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 FVv= B8.80 [
| === e !
86 PRI SMAT PASS SHEAR  -Y 0.0186 1
27.35 ¢ 0.00 0.00 0.00
- e |
[ = 86, UNIT KIP-INCH, L= 36.0 AX= 0.57 8= 0.1 SY= 0.1 |
| KL/R-Y= 118.0 <CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14,52 FCY= 13.20 FTy= 14.52 FA= 3.70 FT= 13.20 Fv= 8.80 i
it e e L et I
87 PRI SMAT PASS SHEAR -Y 0.015 1
5,51 T 0.00 0.00 0.00
f e e e e  ———————— |
| MEM= 87, UNIT KIP-INCH, L= 36.0 AX= (.57 82= 0.1 Sy= 0.1 |
| KL/R-¥Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 = 13.20 FV= 8.80 I
e it I
88 ST TUB 20203 PASS ATSC- H1-3 0.097 1
5.74 ¢ -99.66 1369.81 0.00
= e e I
| = 88, UNIT KIP-INCH, L= 36.0 AX= 1.27 S52Z= 0.7 5Y= 0.7 |
| KL/R-Y= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 Fv= 14.40 |
f-——— s |
89 ST TUB 20203 PASS ATSC- H1-3 0.097 1
5.74 ¢ 99,66 1369.81 0.00
| oo e e e e e e - |
| = 89, UNIT KIP-INCH, L= 36,0 AX= 1.27 8S2= 0.7 5Yy= 0.7 |
f KL/R-Y= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 FV= 14.40 l
= e e [
90 PRI SMAT PASS SHEAR  -Y ¢.015 1
5.51 T 0.00 0.00 0.00
p e I
| = 90, UNIT KIP-INCH, L= 36.0 AX= 0.57 8Sz= 0.1 sSy= 0.1 |
| KL/R-Y= 118.6 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY¥= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 Fv= B8.80 |
e e e ittty I
91 PRI SMAT PASS SHEAR  -Y 0.016 1
27.35 C 0.00 0.00 0.00
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MEMEER TABLE REsSULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

| MEM= 91, UNIT KIP-INCH, L= 36.0 aX= 0.57 35Z= 0.1 s5¥= 6.1 |
{ KL/R-Y= 118,0 CB= 1,00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 Fv= 8.80 I

92 PRI SMAT PASS SHEAR -Y 0.015 1
4.66 C .00 0.00C 0.00

| = 92, UNIT KIP-INCH, L= 36.0 AX= 0.57 B38Z= 0.1 35Y= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLDb= 22.00 ALLOWABLE STRESSES: FCZ= 13,20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 FV= 8.80 |

93 PRI SMAT PASS SHEAR =Y 0.015 1
1.05 T 06.00 0.00 0.00

| = 93, UNIT KIP-INCH, L= 36.0 AX= 0.57 sz= 0.1 8Y= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 F¥T= 13.20 Fv= 8.80 |
94 . PRI SMAT PASS SHEAR Y 0.016 1
. 1.83 C 0.00 0.00 0.00
| MEM= 94, UNIT KIP-INCH, L= 36.0 AX= (.57 3I= 0.1 3Y= 0.1 |

| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 FvV= 8.80 |

95 PRI SMAT PASE SHEAR -Y 0.0186 1
1.83 C 0.00 0.00 0.00

| MEM= 95, UNIT KIP-INCH, L= 36.0 AX= 0.57 8SZ= 0.1 sY= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE $TRESSES: FCZ= 13.20 |
| FT2= 14.52 PFCY= 13.20 FT¥Y= 14,52 FA= 3.70 FT= 13.20 FV= 8.80 |

96 PRI SMAT PASS SHEAR =Y 0.015 1
1.05T 0.00 0.00 0.00

| MEM= 96, UNIT KIP-INCH, 1= 36.0 AX= 0.57 3Z= 0.1 5Y= 0.1}
| KL/R-Y= 118.0 ¢CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
{ FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 Fv= 8,80 i

87 PRI SMAT PASS SHEAR -Y 0.015 1
4.66 C 0.00 0.00 0.00

{ MEM= 97, UNIT KIP-INCH, I= 36.0 AX= 0.57 S5Z= 0.1 B8y= 0.1 1|
| KL/R-Y= 118.0 CB= 1.00 YLDb= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 23.70 FT= 13.20 FV= §£.80 |
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MEMEBER TAELE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
98 PRI SMAT PASS SHEAR -Y 0.01s 1
27.35 C 0.00 0.00 0.00

[ = 98, UNIT XIP-INCH, L= 36.0 AX= 0.57 SE= 0.1 5¥= 0.1 |
| KL/R-Y= 118.0 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCyY= 13.20 FTY= 14.52 FA= 3.70 FT= 13.20 Fv= §.80 |

100 ST TUB 35353 PASS AISC- H1-3 0.187 1
1051.%82 C 4034.92 -3644.49 0.00

| MEM= 100, UNIT KIP-INCH, L= 48.0 AX= 2.39 35Z= 2.5 3¥= 2.5 |
| KL/R-¥= 35.8 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
i FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.51 FT= 21.60 Fv= 14.40 [

101 ST TUB 35353 PASS AISC- H1-3 0.0686 1
l1i05.33 ¢ -1163.49 1118.54 0.00

| MEM= 101, UNIT KIP-INCH, L= 36.0 AX= 2.39% 33= 2.5 5y= 2.5 |
| KL/R-Y= 26.8 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FC2= 21.60 |

. | FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 20.16 FT= 21.60 Fv= 14.40 |
|- —————————— e I
102 ST TUB 35353 PASS AISC- H1-3 0.023 1
1201.58 C 0.00 0.00 0.00

i = 102, UNIT KIP-INCH, L= 6.0 AX= 2.39 B3Z= 2.5 8y= 2.5 |
| KL/R-Y= 4.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FC2= 21.60 |
i FTZ= 21.60 FCY= 21.60 FIY= 21.60 FA= 21.41 FT= 21.60 FV= 14,40 I

103 ST TUB 35353 PASS AISC- H1-3 0.167 1
1051.92 C 4034.92 3644.49 0.00

| MEM= 103, UNIT KIP-INCH, L= 48.0 AX= 2.39 si= 2.5 5Y= 2.5 |
} KL/R-Y= 35.8 CB= 1,00 YLD= 36,00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.51 FT= 21.60 Fv= 14.40 i

104 ST TUB 35353 PASS AISC- H1-3 0.066 1
1105.33 C -1163.492 -1118.54 0.00

| MEM= 104, UNIT KIP-INCH, L= 36.0 AaX= 2.39 35Z= 2.5 s58Y= 2.5 |
| KL/R-Y= 26.8 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 20,16 FT= 21.60 Fv= 14.40 |

105 ST TUB 35353 PASS AISC- H1-3 0.023 1
1201.62 C 0.00 0.00 0.00
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| MEM= 105, UNIT KIP-INCH, L= 6.0 A¥= 2.39% 8Z= 2.5 s¥= 2.5 |
| KL/R-Y= 4.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCi= 21.60 |
[ FTZ2= 21.60 FCY= 21.60 FTY= 21.60 FA= 21.41 FT= 21.60 Fv= 14.40 |

106 3T TUB 35353 PASS AISC- H1-3 0.167 1
1051.82 € -4034,92 3644.49 0.00

| MEM= 106, UNIT KIP-INCH, L= 48.0 A¥= 2.3% 32= 2.5 38¥= 2.5 |
| KL/R-Y= 35.8 CB= 1.00 YLD= 36.00 ALLCWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.51 FT= 21.60 Fv= 14.40 !

107 ST TUB 35353 PASS AISC- H1-3 0.066 1
1105.33 C 1163.48 ~1118.54 G.00

| MEM= 107, UNIT KIP-INCH, L= 36.0 AX= 2.3% §i= 2.5 8Y= 2.5 1
| KL/R~Y= 26.8 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FC2Z= 21.60 |
| FTZ= 21.60 FCY¥= 21.60 FTYs 21.60 FA= 20.16 FT= 21.60 Fv= 14.40 H
108 ST TUB 35353 PASS AIsc- H1-3 0.023 1l
. 1201.60 C 0.00 0.00 0.00
| MEM= 108, UNIT KIP-INCH, L= 6.0 AX= 2.39 3Z= 2.5 BsY= 2.5 |

| KL/R-Y= 4.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSE3: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 21.41 FT= 21.60 Fv= 14.40 {

108 ST TUB 35353 PASS AISC- H1-3 0.167 1
1051.92 C -4034.92 -3644.4% 0.00

| MEM= 109, UNIT KIP-INCH, L= 48.0 A¥= 2.39 SZ= 2.5 8Y= 2.5 |
| KL/R-Y= 35.8 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 19.51 FT= 21.60 Fv= 14.40 f

110 ST TUB 35353 PASS AISC- H1-3 0.066 1
1105.33 C 1163.498 1118.54 0.00

| MEM= 110, UNIT KIP-INCH, L= 36,0 AX¥= 2.39% si= 2.5 8s¥y= 2.5 |
| KL/R-¥= 26.8 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY¥= 21.60 FTY= 21.60 FA= 20.16 FT= 21.60 Fv= 14.40 ]

111 sT TUB 35353 PASS AISC- H1-3 0.023 1
1201.60 C 0.00 0.00 0.00

| MEM= 111, UNIT KIP-INCH, L= 6.0 A¥= 2.3% sZ= 2.5 B8¥= 2.5 |
| KL/R-¥= 4.5 CB= 1.00 YLD= 36.00 ALLCWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 21.41 FT= 21.60 Fv= 14.40 |
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112 PRI SMAT PASS AISC- H1-3 0.132 1l
1218.11 C 0.00 0.00 102.00

| MEM= 112, UNIT KIP-INCH, L= 102.0 AX= 1.38 3i= 1.3 3sY= 1.3 |
| KL/R-Y¥Y= 86.7 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ2= 14.52 FCY= 13.20 FTY= 14.52 FA= 6.68 FT= 13.20 FV= 8.80 [

113 PRI SMAT BPASS ATSC~ H1-3 0.132 1
1218.10 C 0.00 0.00 102.00

{ MEM= 113, UNIT KIP-INCH, L= 102.0 AX= 1.38 sz= 1.3 3= 1.3 |
| KL/R-¥Y= 86.7 CB= 1.00 YLD= 22,00 ALLOWARLE STRESSES: FCZ= 13,20 |
| FT2= 14.52 FCY= 13.20 FTY= 14.52 FA= 6.68 = 13.20 Fv= 8.80 |

114 PRI SMAT PASS AISC- H1-3 0.132 -1
1219.10 ¢ 0.00 0.00 102.00

| MEM= 114, UNIT KIP-INCH, L= 102.0 AX= 1.38 Szi= 1.3 3s¥= 1.3}
| KL/R-Y= 86.7 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 PCY= 13.20 FTY= 14.52 FA= 6.68 FT= 13,20 FV= §.80 |

115 PRI SMAT PASS ATsSC~- H1-3 0.132 1
1218.10 C 0.00 0.00 102.00

| MEM= 115, UNIT KIP-INCH, L= 102.0 AX= 1.38 5I= 1.3 58¥= 1.3 |
} KL/R-Y= 86.7 CB= 1.00 YLD= 22,00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 6.68 FT= 13.20 FV= 8,80 I

116 ST TUB 20203 PAS3S AISC- H2-1 0.045 1
140.16 T -410.74 189.96 0.00

| MEM= 116, UNIT KIP-INCH, L= 36.0 A¥= 1.27 3i= 0.7 BY= 0.7 |
| KL/R-Y= 48.5 CB= 1.00 YLD= 36,00 ALLOWABLE STRESSES: FC2Z= 21.60 |
| FTZ= 21.60 FCY= 21.60 FT¥= 21.60 FA= 18.48 FT= 21.60 FV= 14.40 !

117 8T TUB 20203 PASS AISC- HZ2-1 0.043 1
107.65 T -542.02 47.87 66.33

| MEM= 117, UNIT KIP-INCH, 1= 66.3 AX= 1.27 B5Z= 0.7 S5Y= 0.7 1
| KL/R-¥= 89,3 CB= 1,00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
I FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 14.28 FT= 21.60 FVv= 14.40 |

118 ST TUB 20203 PASS AISC- H2-1 0.078 1
856.94 T 571.34 132.09 .00
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| = 118, UNIT KIP-INCH, L= 9.2 AX= 1.27 8Z= 0.7 B8¥= 0.7 1
| KL/R-Y= 12.3 CB= 1.00 YLD= 36.00 ALLOWABLE STRE3SSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 21.03 FT= 21.60 FV= 14.40 I

118 ST TUB 20203 PASS AISC- H2-1 0.078 1
856.94 T -571.34 -132.08 5.17

[ = 119, UNIT KIP-INCH, L= 9.2 AaxX= 1.27 3si= 0.7 8Y¥= 0.7 |
| KL/R-¥= 12.3 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY¥= 21.60 FA= 21.03 FT= 21.60 FV= 14.40 |

120 ST TUB 20203 PAS3 AISC- H2-1 0.043 1
107.65 T 542.02 -47.87 0.00

| = 120, UNIT KIP-INCH, L= &6.3 AX= 1.27 3i= 0.7 sy= 0.7 |
| KL/R-Y= B89.3 CB= 1.00 YLD= 36,00 ALLOWABLE STRESSES: FCI= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 14.28 FT= 21.60 Fv= 14.40 |
121 ST TUB 20203 PASS AISC- H2-1 0.045 1
. 140.1¢ T 410.74 -189.96 36.00
{ MEM= 121, UNIT KIP-INCH, 1= 36.0 A¥= 1.27 8Z= 0.7 8sy= 6.7 |

| KL/R-Y= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 1B.48 FT= 21.60 Fv= 14.40 !

122 ST TUB 20203 PASS AISC- H2-1 0.030 1
156.60 T -172.75 189.78 0.00

| MEM= 122, UNIT KIP-INCH, L= 36.0 AX= 1.27 8Si= 0.7 8Y= 0.7 |
| KL/R-Y= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 FvV= 14.40 [

123 ST TUB 20203 PASS AISC- H2-1 0.026 1
125.93 7 -146.35 164.53 0.00

| MEM= 123, UNIT KIP-INCH, L= 75.5 AX= 1.27 3Z= 0.7 8Y= 0.7 |
| KL/R-¥= 101.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 Fa= 12.76 FT= 21.60 FV= 14.40 |

124 ST TUB 20203 PASS AISC- H2-1 0.0286 1
125.94 T 146.36 -184.53 75.50

| MEM= 124, UNIT KIP-INCH, 1= 75.5 A¥= 1.27 B3I= 0.7 &Y= 0.7 |
} KL/R-Y= 101.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCiZ= 21.60 |
| FPZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 12.76 FT= 21.60 Fv= 14.40 I
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125 ST TUB 20203 PASS ATSC- H2-1 0.030 1
156.60 T 172.75 -199.78 36.00

| MEM= 125, UNIT KIP-INCH, L= 36.0 AX= 1.27 8SZ= 0.7 S¥= 0.7 |
| KL/R-Y= 4B.5 ¢CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 Fv= 14.40 |

126 ST TUB 20203 PASS AISC- HZ2-1 0.045 1
140.16 T -410.74 189.96 ¢.00

] = 126, UNIT KIP-INCH, L= 36.0 AX= 1.27 s2= 0.7 5Y= 0.7 |
| KL/R-Y= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: Fcz= 21.60 |
{ FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 FV= 14.40 |

127 ST TUB 20203 PASS AISC- H2-1 0.043 1
107.65 T -542.02 47.87 66.33

| = 127, UNIT KIP-INCH, 1= &6.3 AX= 1.27 8i= 0.7 8y= 0.7 |
| KL/R-¥Y= 892.3 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

. | FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 14.28 FT= 21.60 Fv= 14,40 |
| e e |

128 3T. TUB 20203 PASS AIsC- H2-1 0.078 1

856.94 T 571.36 132.08 0.00

i MEM= 128, UNIT KIP-INCH, L= 9.2 A¥= 1.27 8i= 0.7 sY= 0.7 |
| XKL/R-Y= 12.3 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY¥= 21.60 FTy= 21.60 FA= 21.03 PFT= 21.60 Fv= 14.40 |

129 ST TUB 20203 PASS AISC- H2-1 0.078 1
856.94 T ~-571.38 -132.08 9.17

| MEM= 129, UNIT KIP-INCH, L= 9.2 AX= 1.27 B3i= 0.7 sy= _ 0.7 |
] KL/R-¥= 12.3 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.860 FCy= 21.60 FTY= 21.60 FA= 21.03 FT= 21.60 Fv= 14.40 [

130 ST TUB 20203 PASS AISC- H2-1 0.043 1
107.65 T 542.02 -47.87 0.00

| = 130, UNIT KIP-INCH, 1= 66.3 RA¥X= 1.27 s2= 0.7 sY= 0.7 |
| KL/R-Y= 89.3 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCzZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 14.28 FT= 21.60 Fv= 14.40 |

131 ST TUB 20203 PASS ATISC- H2-1 0.045 1
140,16 T 410.74 -189.9¢6 36.00
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| MEM= 131, UNIT KIP-INCH, L= 36.0 AX= 1.27 &3I= 0.7 8Y= 0.7 |
| KL/R-¥Y= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 Fv= 14.40 |

132 sT TUB 20203 PASS AISC- H2-1 0.030 1
156.60 T -172.75 199.78 0.00

| MEM= 132, UNIT KIP-INCH, L= 36.0 A¥= 1.27 83I= 0.7 sY¥Y= 0.7 1
| KL/R-¥= 48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ2= 21.60 FC¥= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 Fv= 14.40 I

133 sT TUB 20203 PASS AISC- HZ-1 0.026 1
125.%4 T -146.35 184.53 0.00

} MEM= 133, UNIT KIP-INCH, 1= 75.5 AX= 1.27 8i= 0.7 s8y=_ 0.7 |
{ KL/R-Y= 101.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 12.76 FT= 21.60 Fv= 14.40 |
134 sST TUB 20203 PASS AISC- H2-1 0.026 1
. 125.83 T 146.36 -184.53 75.50
| MEM= 134, UNIT KIP-INCH, L= 75.5 AX= 1,27 8SI= D.7 s8Y= 0.7 |

| KL/R-Y= 101.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSE3: FCZ= 21.60 |
| FTZ= 21.60 FC¥= 21.60 FTY= 21.60 FA= 12.76 FT= 21.60 Fv= 14.40 i

135 sT TUB 20203 PASS AISC- H2-1 0.030 1
156.60 T 172.75 -159.78 36.00

| MEM= 135, UNIT KIP-INCH, L= 36.0 AX= 1.27 5&= D.7 sY= 0.7 1§
| KL/R-Y= -48.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCE= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 18.48 FT= 21.60 FV= 14.40 |

136 ST TUB 20203 PASS AISC- H2-1 g.062 1
828.19 T -87.16 -378.21 113.03

| MEM= 136, UNIT KIP-INCH, L= 113.0 AX= 1.27 Si= 0.7 s5¥= 0.7 1|
| KL/R-Y¥= 152.2 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21,60 FCY= 21.60 FTY= 21.60 FA= 6.44 FT= 21.60 Fv= 14.40 |

137 ST TUB 20203 PASS AISC- H2-1 0.062 .1
828.18 T 97.16 -378.21 113.03

| MEM= 137, UNIT KIP-INCH, L= 113.0 AX= 1.27 85Z= 0.7 5Y= 0.7
| KL/R-Y= 152.2 CB= 1,00 YLD= 36.00 ALLOWABLE $TRESSES: FCi= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 6.44 FT= 21.60 Fv= 14,40 |
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BSC PORTABLE CLEANROOM

ALL UNITS ARE - POUN INCH (UNLESS CTHERWISE NQTED)

-- PAGE NO. 60

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
138 ST TUB 20203 PASS AISC- H2-1 0.057 1
648.42 T 6.11 -499.31 121.39

| MEM= 138, UNIT KIP-INCH, L= 121.4 &a¥= 1.27

5%= 0.7 B3Y¥Y= a.7 |

| KL/R-Y= 163.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 5.5% FT= 21.60 Fv= 14.40 |

139 ST TUB 20203 PASS AIsSC- HZ-1
648.42 T -6.11

| MEM= 139, UNIT KIP-INCH, L= 121.4 AX= 1.27

0.057 1
-499.31 121.39

SZ= 0.7 5Y= 0.7 |

| KL/R-Y= 163.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 5.59 FT= 21.60 Fv= 14.40 I

140 ST TUB 20203 PASS AISC- H2-1
828.19 T -97.16

{ MEM= 140, UNIT KIP-INCH, L= 113.0 AaX= 1.27

S&= 0.7 3y= 0.7 t

| KL/R-Y= 152.2 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 6.44 FT= 21.60 FV= 14.40 |

141 ST TUB 20203 PASS AIsC- H2-1
828.19 T 97.16

| MEM= 141, UNIT KIP-INCH, L= 113.0 AX= 1.27

0.062 1
-378.21 113.03

Si= 0.7 s8Y="_ 0.7 |

| KL/R-Y= 152.2 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 6.44 FT= 21.60 Fv= 14.40 |

142 ST TUB 20203 PASS AISC- HZ2-1
648.42 T 6.11

| MEM= 142, UNIT KIP-INCH, L= 121.4 BpX= 1.27

3= 0.7 s5¥= 0.7 |

I KL/R-¥= 163.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY¥= 21.60 FTY= 21.60 FA= 5.59 FT= 21.80 Fv= 14.40 |

143 ST TUB 20203 PASS AISC- H2-1
648,42 T -6.11

| MEM= 143, UNIT KIP-INCH, L= 121.4 AX= 1.27

0.057 1
-499,31 121.39

SZ= 0.7 8¥= 0.7 |

| KL/R-Y= 163.5 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FC¥= 21.60 FTY= 21.60 FA= 5.59 FT= 21.60 Fv= 14.40 |

144 3T TUB 20203 PASS AISC- H1-3
304.46 C 878.28
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BSC PORTABLE CLEANROOM -- PAGE NO.

ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY Mz LOCATION

| MEM= 144, UNIT KIP-INCH, L= 48.0 AX= 1.27

SE= 0.7 3Y= 0.7 |

| KL/R-Y= 64.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRES5SES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FR= 16.%7 FT= 21.60 Fv= 14.40 |

145 ST TUB 20203 PASS AISC- H1-3
304.45 C 878.28

| MEM= 145, UNIT KIP-INCH, L= 48.0 AX%= 1.27

0.088 1

-243.78 0.00

5Z= 0.7 s5Y=- 0.7}

| KL/R-¥Y= 64.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.97 FT= 21.60 FvV= 14.40 |

146 ST TUB 20203 PASS AISC- H1-3
428.70 C 0.00

| = 146, UNIT KIP-INCH, L= 48.0 AX= 1.27

SEZ= 0.7 3SY= g.7 |

| KL/R-Y= 64.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.97 FT= 21.60 FV= 14.40 i

147 ST TUB 20203 PASS AISC- H1-3
304.46 C -878.28

| MEM= 147, UNIT KIP-INCH, L= 48.0 AX= 1.27

0.088 1

-243.78 0.00

52= 0.7 SY= 0.7 |

| KL/R-Y= 64.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESS5ES: FCZ= 21.80 |
| FT2= 21.60 FCY= 21.60 PFTY= 21.60 FA= 16.97 FT= 21.60 Fv= 14.40 I

148 ST TUB 20203 PASS AISC- H1-3
304.45 C -878.28

| MEM= 148, UNIT KIP-INCH, L= 48,0 AX= 1.27

SZ= 0.7 8SY= 0.7 |

| KL/R-Y= 64.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.97 FT= 21.60 FV= 14.40 !

148 ST TUB 20203 PASS ATSC- H1-3
428.70 C Q.00

| MEM= 149, UNIT KIP-INCH, 1= 48.0 AX= 1.27

0.038 1

-280.51 0.00

S5Z= 0.7 5Y¥= 0.7 |

| KL/R-Y= 64.7 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCE= 21.60 |

150 ST TUB 20203 PASS AISC- H1-3
48.924 C -272.07

| MEM= 150, UNIT KIP-INCH, L= 50.9 BAX= 1.27

.| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.97 FT= 21,60 Fv= 14.40 |

5= 0.7 S5Y= 0.7 |

| KL/R-Y= 68.6 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FC2= 21.60 |
| FT2= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.57 FT= 21.580 FV= 14.40 |
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BSC PORTABLE CLEANROOM -- PAGE NO. 62

ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY M2 LOCATION
151 8T TUB 20203 EBASS AISC- H1-3 0.023 1
48.94 C 272.08 -323.05 0.00

I = 151, UNIT XIP-INCH, L= 50.9 AX= 1.27 3zZ= 0.7 s¥Y= 0.7 |
| KL/R-Y= 68.6 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FPE= 21.60 FCY= 21,60 PFTY= 21.60 FA= 16.57 FT= 21.60 Fv= 14.40 |

152 ST TUB 20203 PASS AISC- H1-3 0.015 1
33.63 ¢ 57,44 -138.77 50.91

| MEM= 152, UNIT KIP-INCE, L= 50.% AX= 1.27 352= 0.7 8SY= 0.7 |
| EL/R-Y= 68.6 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FC2= 21.60 |
| Frz= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.57 FT= 21.60 FvV= 14.40 !

153 sST TUB 20203 BASS AISC- H1-3 0.015 1
33.63 C -57.44 -138.77 50.91

| MEM= 153, UNIT KIP-~INCH, 1= 50.9 AX= 1.27 3I= 0.7 sY= 0.7 |
| KL/R-Y= 68.6 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |

. | FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.57 FT= 21.60 Fv= 14.40 |
e e ;
| 154 ST TUB 20203 PASS ATSC- H1-3 0.023 1
48,95 C -272.07 -33.05 0.00

| MEM= 154, UNIT KIP-INCH, 1= 50.% AX= 1.27 3I= 0.7 8Y= 0.7 |
| KL/R-Y= 68.6 CB= 1.00 YLb= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTE= 21.60 FCY= 21,60 FTY= 21.60 Fa= 16.57 FT= 21.60 Fv= 14.40 |

155 5T TUB 20203 PASS AISC- H1-3 0.023 1
48.94 C 272.08 -33.05 0.00

| MEM= 155, UNIT KIP-INCH, L= 50.9 AX= 1.27 8E= 0.7 B5¥= 0.7 1
| KL/R-Y= 68.6 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.860 FCY= 21.60 FTY= 21.60 FA= 16.57 FT= 21.60 FV= 14.40 |

156 ST TUB 20203 PASS AISC- H1-3 £.015 1
33.83 C 57.44 -138.77 50.91

| MEM= 156, UNIT KIP-INCH, L= 50.8 AX= 11,27 5i= 0.7 S8sY¥Y= 0.7 |
| KL/R-Y= 68.6 CB= 1,00 YLD= 36.00 ALLOWABLE STRESSES: FCz= 21.60 |
| FTZ= 21.60 FCY= 21.60 FTY= 21.60 FA= 16.57 PFT= 21.60 FV= 14.40 |

157 ST TUB 20203 PASS AISC- H1-3 0.015 1
33.63 C -57.44 -138.77 50.91
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BSC PORTABLE CLEANROOM

-— PAGE NO. 63

ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TAELE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

| MEM= 157, UNIT KIP-INCH, L= 50.9 AX= 1,27 3I= 0.7 8¥=- 0.7 |

| KL/R-Y= 68.6 CB= 1.00 YLD= 36.00 ALLOWABLE STRESSES: FCZ= 21.60 |
| FTZ= 21.60 FCy= 21.60 FTY= 21.60 FA= 16.57 FT= 21.60 FV= 14.40 I

T o e . o e e o . Y P o o o o T T A e e e e k. T o e e e i

|
102. SELECT WELD ALL
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B3C PORTAELE CLEANROCOM —— PAGE NO. 64

STAARD~IIT WELD DESIGN

dkhkohkkdhkhdhfrhkhkddhdkdkhdk

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
1 STA 1 3/16 1349.72
1 818,55 505.62 946.61
1 END 1 3/186 1844.27
1 818.55 482,00 1580.81
A¥X= 18.00 s&= 30.00 sy= 21.00 Jw= 121.50 CH= 3.00 = 1.50
2 STA 1 3/16 1702.58
1 ©9,10 66.73 1699.87
2 END 1 3/1e 1074.35
1 69.10 73.05 1069.63
A¥= 18.00 sZ= 30.00 8y=  21.00 JW= 121.50 CH= 3.00 Cv= 1.50
3 STA 1 3/186 1075.21
1 67.46 B6.14 1069.63
3 END 1 3/16 323.50
1 67.46 92.46 302.58
A¥= 18.00 sZ= 30.00 8Y= 21,00 Jw= 121.50 CH= 3.00 cv= 1.50
4 STA 1 3/16 335.03
1 120.10 140.80 280.00
4 END 1 3/1¢ 1272.20
1 120.10 145.62 1258.12
AX= 18.00 s5Z= 30.00 sY=  21.00 Jw= 121.50 CH= 3.00 = 1.50
5 STA 1 3/16 1182.58
1 0.00 2.42 1192.58
5 END 1 3/16 1185.93
1 0.00 0.00 1185.93
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BSC PORTABLE CLEANROOM

STAAD-III WELD DESIGN

ThFhkkhkhkE Rk ok hdd s

ALL UNITS ARE - INCH PQUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/
LOADING HOR STRESS VERT STRESS

-- PAGE NO. 65

COMB STRESS/
DIR STRESS

6 STA 1 3/16

1 0.00 0.00
6 END 1 3/16

1 0.00 2.41

o e ko e o e i ey Y Y —— — . e o e o e S

7 STA 1 3/16

1 120.10 145.63
7 END 1 3/16

1 120.10 140.80

o ke A Ll ey T e e o e o e ke Al T T S o T T e i e o e e

8 STA 1 3/16

1 67.47 92.46
8 END 1 3716

1 67.47 86.14

9 STA 1 3/16

1 69.10 73,05
9 END 1 3/16

1 69.10 66.73

e e o AR R o - e et e e o -

10 S5TA 1 3/186
1 81B.55 482.00

1185.93
1185,93

1192.58
1152.58

1272.20
1258.11

335.63
280.00

1075.22
1069.64

1074.35
1069.64

1702.58
1689.86

1844.27
1580.81
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BSC PORTAELE CLEANROOM -- PAGE NO. 66

STAAD-III WELD DESIGN

hikdkhkhkdrhkthhkhkkhhthhkhkks

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

10 END 1 3/16 134%.72

1 818.55 505.62 246.61

e e ko A AR Al o o o o o e T e e e o e o Al A T o e o e — —

11 STA 1 3/16 820.89
1 27.13 28.865 819.94
11 END 1 3/16 914.17
1 27.13 21.867 913.51

1z STA 1 3/16 913.77
1 1%.02 10.56 913.51
12 END 1 3/1se 860.77
1 19.02 16.88 860.39

13 STA 1 3/16 861.13
1 19.30 29.97 860.38
13 END 1 3/16 501.03
1 19.30 36.29 499.34

14 STA 1 3/16 502.14
1 18.99 49,38 499,34
14 END 1 3/1e 556.55
1 18.99 55.70 553.43
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BSC PORTABLE CLEANROOM

STAAD-III WELD DESIGN
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ALL UNITS ARE - INCH POUN

-- PAGE NO. 67

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR 3TRESS VERT STRESS DIR STRESS

15 STA 1 3/16 558.09

1 19.53 69.33 553.42

15 END 1 3/16 1045.48

1 19.53 72.75 1042.77
A¥= 18.00 s52= 30.00 SY= 21.00 Jw= 121.50 CH= 3.00 cv= 1.50
1le STA 1 3/18 1045.48

1 19.53 72.75 1042.77

lé END 1 3/16 558.08

1 18.53 69.33 553.42
AX= 18.00 si= 30.00 3Y= 21.00 JwWw= 121.50 CH= 3.00 cv= 1.50
17 STA 1 3/18 556.55

1 18.99 55.70 553.43

17 END 1 3/16 502.14

1 18.99 49.38 499.34
AX= 18.00 si= 30.00 sY= 21.00 Jw= 121.50 CH= 3,00 cv= 1.50
18 STA 1 3/16 501.03

1 19.30 36.28 499.34

18 END 1 3/16 861.13

1 15.30 29.97 B&0-. 39
A¥= 18.00 si= 30.00 3Y= 21,00 Jw= 121,50 CBH= 3.00 = 1.50
19 STA 1 3/18 860.76

1 19.02 16.87 860.39

19 END 1 3/16 913.78

1 19.402 10.56 913.52
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STAAD-III WELD DESIGN

e ke ok Je ke e e e o ok e e e ok e e ke e e R

ALL UNITS ARE - INCH POUN

-- PAGE NO. 68

MEMEBER LOCATION/ WELb TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR 3STRESS VERT STRESS DIR STRESS
AX= 18.00 sZ= 30.00 s5Y= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.50
20 STA 1 3/18 914.17
1 27.13 21.67 913.51
20 END -1 3/186 820.89%
1 27.13 28.865 819.94
AX= 18.00 si= 30.00 sY= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.50
21 STA 1 3/16 1349.72
1 818.55 505.62 946.61
21 END 1 3/16 1844.27
1 818.55 482.00 1580.82
A¥= 18.00 sZ= 30.00 sY= 21.00 Jw= 121.50 CH= 3.00 cv= 1.50
22 STA 1 3/16 1702.59%
1 69,10 66.73 1699.87
22 END 1 3/16 1074.34
1 65.10 73.05 1062.63
A¥X= 18.00 sZI= 30.00 5Y= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.50
23 STA 1 3/16 1075,22
1 £7.46 86.14 1063.63
23 END 1 3/16 323.50
1 67.46 892.46 302.58
= 18.00 S&Z= 30.00 s5Y= 21.00 Ju= 121.50 CH= 3.00 = 1.50
24 STA 1 3/16 335.63
1 120.10 140.80 280.00
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BSC PORTABLE CLEANROOM -— PAGE NO. 69

STAAD-III WELD DESIGN

Rk kk kA kkkkkkk kbl kN ok

ALL UNITS ARE - INCH POUN

MEMBER LOCATICON/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR 3TRESS VERT S3TRESS DIR STRESS

24 END 1 3/1¢6 1272.19

1 120.10 145.862 1258.11

o e e o AP e e AR k. o i A . ot ot ok iy o o o o o o e o . o o T e i e e —

e A A A B M A A T A T - P " T = T = = . T o A

25 STA 1 3/16 1192.57
1 0.00 2.41 1192.57
25 END 1 3/16 1185.94
1 0.00 0.00 1185.94

o e e e i T e e o e e e e e S . T R W T W . o T o o A R T o

. 26  STA 1 3/16 1185.94
1 .00 0.00 1185.94

26 END 1 3/16 1192.57

1 0.00 2.41 1192.57

o e o T T . 7o . . . o T o T . = e e e e o ot e o e e kb A S > —— — — - — —

27 STA 1 3/16 1272.19
1 120.10 145,62 1258.11
27 END 1 3/16 335.863
1 120.10 140.80 280.00

28 STA 1 3/16 323.51
1 67.46 92.46 302.58
28 END 1 3/16 1075.22
1 67.46 86.14 1069.64
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STAAD-III WELD DESIGN

dhkdkddkdkhdkhkk bbbk khhtx

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

29 STA 1 3/16 1074.35
1 69.10 73.05 1069.64
29 END 1 3/1e 1702.57
1 62.10 66.73 1695.86

30 STA 1 3/16 1844,27
1 818.55 482.00 1580.81
30 END 1 3/16 1345.72
1 818.55 505. 62 946.61

31 STA 1 3/16 820.88
1 27.13 28.65 819.94
31 END 1 3/1e 914.17
1 27.13 21.87 913.51

32 STA 1 3/186 813.77
1 15.02 10.56 913.51
32 END 1 3/1e6 860.77
1 15.92 16.87 860.39

L o o e e o e LD S, T Y T o T . " o i . T . 7} = . 1 o = e i o

o o e e e B W o gy . e o o o o e . T = T = o AL i i T T ———— Ty T 2o o —

33 STA 1 3/16 861.13
1 16.30 29.97 860.359
33 END 1 3/16 501.03
1 13.30 36.29 499.34
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STAAD-ITI WELD DESIGN
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ALL UNITS ARE - INCH POUN

~- PAGE NO. 72

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
38 END 1 3/16 861.13
1 19.30 29.97 860.39
A¥X= 18.00 SZ= 30.00 SY= 21.00 JwWw= 121.50 CH= 3.00 CV=  1.50
39 STA 1 3/16 860.77
1 19.02 16.87 860.39
39 END 1 3/16 913.78
1 19.02 10.56 913.52
A¥X= 18.00 SZ= 30.00 SY= 21.00 JWw= 121.50 CH= 3.00 CV= 1.50
. 40  sTA 1 3/16 914.18
1 27.13 21.67 913.52
40 END 1 3/16 820.89
1 27.13 28.65 819.94
AX= 1B.00 SZ=  30.00 SY= 21.00 Jw= 121.50 CH= 3.00 CVv=  1.50
41 STA 1 3/16 1041.54
1 92.52 155.29 1025.74
41 END 1 3/16 662.45
1 92.52 13B.89 641.09
AX= 18.00 Sz= 30.00 SY= 21.00 Jw= 121.50 CH= 3.00 cv= 1,50
42 STA 1 3/16 560.55
1 98.40 125.13 §41.08
42 END 1 3/16 1093.67
1 98.40 122.63 1082, 31
AX= 18,00 SZ= 30.00 SY= 21.00 Jw= 121.50 CH= 3.00 CVv=  1.50
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STAAD-III WELD DESIGN

de e de de e ke ke ke ok ok ok e ok ke ke ke

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

43 STA 1 3/16 1164.69

1 1.61 59.69 1163.16

43 " END 1 3/16 1646.75

1 1.61 35.87 1645.80

44 STA 1 3/16 1646.37
1 0.23 42.78 1645.81
44 END 1 3/16 2211.86
1 0.23 36.46 2211.56

45 STA 1 3/16 2211.68
1 0.54 23.37 2211.56
45 END 1 3/16 2491.47
1 0.54 17.05 2481.41

46 STA 1 3/16 2491.42
1 0.00 3.42 2491.41
46 END 1 3/16 2491.41
1 0.00 3.42 2491.40

e e . v T T . T T e kAR A e e ke A B P S 2 o

47 STA 1 3/16 2491.47
1 0.54 17.05 2491.41
47 END 1 3/1¢6 2211.68
1 0.54 23,37 2211.56
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STAAD-IITI WELD DESIGN

*hhkkdkkddkhkdkkhkhkhkdkkhkhdd

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYFE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

= 18.00 szZ= 30.00 5Y= 21.00 Jw= 121.50 CH= 3.00 cv= 1.50

48 STA 1 3/16 2211.86
1 0.23 36.46 2211.56
48 END 1 3/16 164¢€.37
1 0.23 42.78 1645.81

A¥= 18.00 s5z= 30.00 sy= 21,00 Jw= 121.50 CH= 3.00 Cv= 1.50

———— . . T T T " T " T . o . o o . . o . o o o o e o e o S o e e i e e e . e S ke M A Wy oy o e

49 STA 1 3/16 1646.77
1 1.61 55,88 1645.82
49 ' END 1 3/16 1164.67
1 1.61 59.69 1163.14

—————— —— . U ke T L e A A S A i Sk e TR T T T T W = T - e e . o o i o e

50 STA 1 3/16 1093,68
1 98.40 122.63 1082.32
50 END 1 3/16 660.55
1 98.40 125.13 £41.08

51 STA 1 3/19% 662.46
1 92.51 138.89 641.10
51 END 1 3/16 1041.55
1 92.51 155.29 1025.75

Sy okt ] T T W . T} o 7 o o T A= . . T | o o o = . e e e e e . e o e ke bl B B P Y

52 STA 1 3/16 1041.55
1 892.52 155.29 1025.74
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B5C PORTABELE CLEANROOM -- PAGE NO. 75

STAAD-III WELD DESIGN

e ok e e e v vk de e ke vk ke ke ke e W ke e e ok

ALL UNITS ARE - INCH POUN

MEMEBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

52 END 1 3/186 662.45

1 92.52 138.8% 641.09

— A e o e e e e o T T T o o e T = o o . T o e e e e o e e o o . T — — o ——

53 STA 1 3/16 660.55
1 198,40 _ 125.13 641.08
53 END 1 " 3/16 1093.68
1 98.40 122.63 1082.32

A s L " . 1 o o o . e e o e e g T T T T e e T = T T — e — o

54 STA 1 3/16 1164.69

. i 1.861 59.69 1163.16
54 END 1 3/16 1646.74

1 l.61 55.87 1645.79

——— e e e

| 55 STA 1 3/16 1646.37
| 1 0.23 42.78 ‘ 1645.81
55 END 1 3/16 2211.86

1 0.23 36.46 2211.56

e e o e . o o . o o . o e T T e o e A ———— A - ———— . T ————— T —— =

56 STA 1 3/16 2211.69

1 0.54 23.37 2211.57

56 END 1 3/16 2491.46

| 1 0.54 17.05 24%1.40
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BSC PORTABLE CLEANROOM

STAAD-IIY WELD DESIGN

Fe e F de s e de gk ke kook ok ke ke e ok e ke ok

ALL UNITS ARE - INCH POUN

-— PAGE NO.

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
57 STA 3/16 2491.41
1 0.00 3.42 2491,41
57 END 3/16 2491.41
) 0.00 3.42 2491.41
AX= 18.00 SZ=  30.00 SY= 21,00 JW= 121.50 CH= 3.00 Cv=  1.50
58 STA 3/16 2491.47
1 0.54 17.05 2491.41
58 END 3/16 2211, 68
1 0.54 23.37 2211.56
. AX= 18.00 SZ= 30.00 SY= 21.00 JW= 121.50 CH= 3.00 Cv= 1.50
59 STA 3/16 2211.87
1 0.23 36.46 2211.57
59 END 3/16 1646.36
1 0.23 42.78 1645.80
AX= 18.00 S2= 30.00 SY= 21.00 JWw= 121.50 CH= - 1.50
60 STA 3/16 1646.76
1 1.61 55.87 1645.81
60 END 3/16 1164.68
1 1.61 59.69 1163.15
= 18.00 SZ= 30.00 SY= 21.00 JW= 121.50 CH= 3.00 CV=  1.50
61 STA 3/16 1093.65
1 98.40 122.63 1082.29
61 END 3/16 660.57
1 98.40 125.13 641.11
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BSC PORTABLE CLEANROOM -- PAGE NO. 77

STAAD-TI1 WELD DESIGHN

LARE R AR S SRR R ESE S R SR

ALL UNITS ARE - INCH POUN

MEMBER LOCATICON/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

62 STA 1 3/16 662.45
1 92.52 138.89 641.08
62 END 1 3/16 1041.54
1 92,52 155.2% 1025.74

63 STA 1 3/16 498.29

1 153.32 133,15 455,03

. 63  END 1 3/16 425,89
1 153,32 127.21 376.41

64 STA 1 3/16 420.54
1 156.26 103.65 376.43
&4 END 1 3/16 432,87
1 156.26 106.58 38%.36

65 STA 1 3/16 231.01
1 0.00 6.81 230.91
65 END 1 3/16 334.91
1 0.00 0.00 334.91
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BSC PORTABLE CLEANROOM -- PAGE NO.

STAAD-III WELD DESIGN

ddhkkdkhkhddhhhhkhkkikdhkkk

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

66 END 1 3/16 231.01

1 0.00 6.81 230.91
AX= 10.00 SZ= 9.00 SY= 7.33 JW= 20.83 CH= 1.50 cv=  1.00
&7 STA 1 3/16 432.88

1 156.26 106.56 389.37

67 END 1 3/16 420.53

1 156.26 103.65 376.41

AX= 10.00 SZ= 9.00 SY= 7.33 Jw= 20.83 CH= 1.50 cv=  1.00
. 68 STA 1 3/16 425,88
1 153.32 127.21 376.41

68 END 1 3/16 498.29

1 153,32 133.15 455,03
AX= 10.00 SzZ= 9.00 SY= 7.33 Jw= 20.83 CH= 1.50 ¢v=  1.00
69 STA 1 3/16 498.29

1 153.32 133.15 455,04

69 END 1 3/16 425,89

1 153.32 127.21 376.42
AX= 10.00 sz= 9,00 SY= 7.33 Jw= 20.83 CH= 1.50 cv= 1.00
70 STA 1 3/16 420.54

1 156.26 103.65 376.42

70 END 1 3/16 432.88

1 156.26 106.56 389,37

A¥= 10.00 si= 9.00 SY= 7.33 Jw= 20.83 CH= 1.50 Cv= 1.00
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BSC PORTABLE CLEANROOM -- PAGE NO.

STAAD-III WELD DESIGN

ek dkdkkkkhkdkdkkkdkkdhkddhhh

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

71 STA 1 3/16 231,01

1 0.00 6.81 230.91

71 END 1 3/16 334.91

1 0.00 Q.00 334,91

e o A . vy T S Ao e o ko ik L e o o o e o o e e S B e T i T . o e e T T T T o o L D o

72 STA 1 3/186 334.91
1 0.00 0.00 334.91
12 END 1 3/16 231,01
1 0.00 6.81 230.91

73 STA 1 3/1¢6 432.88
1 156.26 106.56 389,37
73 END 1 3/16 420.54
1 156.26 103.65 376.42

74 STA 1 3/16 425.90
i 153.32 127.21 376.43
74 END 1 3/1e6 498.30
1 153.32 133.16 455.05

76 STA 1 3/16 1481.95
1 B6.41 134.58 1473.30
76 END 1 3/16 498.83
1 g6.41 97.15 481.59
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BSC PORTABLE CLEANROOM

STAAD-III WELD DESIGN

dkdekkkk kdkdkkd ok hhkkkdd

ALL UNITS ARE - INCH PCUN

—— PAGE NO. g0

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
AX= 8.00 Sg=  5.33 SY=  5.33 Jw= 10.67 ci= 1.00 CV=  1.00
77 STA 1 3/18 1481.95%

1 86.41 134.58 1473.30

77 END 1 3/16 498.83

1 86.41 97.15 481.59
= B8.00 82=  5.33 SY=  5.33 JW= 10.67 CH= 1.00 CVv= 1,00
g8 STA 1 3/16 1481.95

1 86.41 134.58 1473.29

88  END 1 3/16 498.83

1 86.41 97.15 481.59
A¥= 8.00 Sz=  5.33 SY=  5.33 Jw= 10.67 CH= 1.00 ¢V=  1.00
89 STA 1 3/16 1481.95

1 86.41 134.58 1473.30

89 END 1 3/16 498.83

1 86.41 97.15 481.59

- §.00 Sz=  5.33 §Yy=  5.33 JW= 10.67 CH= 1,00 CV=  1.00
100 STA 1 3/16 2911.08

1 91.93 87.97 2908. 30

100 END 1 3/16 1323.07

1 91.93 87.97 1316.94

AX= 14.00 SZ= 16.33 SY= 16.33 JW= 57.17 CH= 1.75 ¢v= 1.75
101 STA 1 3/16 1166.69

1 23.49 22.61 1166.23
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BSC PORTABLE CLEANROOM

STAAD-III WELD DESIGN

dedkdkddkhkhhkhdh kb dkdkhokd

ALL UNITS ARE - INCH POUN

—— PAGE NO. B1

MEMBER LOCATION/ WELD TYPE/ WELD 3IZE/ COME STRESS/
LOADING HCR S5TRESS VERT STRESS DIR STRESS
101 END 1 3/186 514.34
1 23.49 22.61 513.30
A¥X= 14.00 sI= 16.33 SY= 16.33 Jw= 57,17 CH= 1.75% Cv= 1.75
102 STA 1 3/18 458.20
1 14.4¢ 14.46 457.75
102 END 1 3/1¢ 459.75
1 14.46 14.46 459.29
A¥= 14.00 SiZ= 16.33 3Y= 16.33 JW= 57.17 cu= 1.75 CVv= 1.75
103 STA 1 3/16 2911.08
1 91.93 87.96 2908.30
103 END 1 3/16 1323.07
1 B1.93 87.96 1316.54
A¥= 14.00 5zZ= 16.33 s5Y= 16.33 Jw= 57.17 CcH= 1.75 CV= 1.75
104 STA 1 3/1s6 1166.69
1 23.49 22.61 1166.23
104 END 1 3/16 514.34
1 23.49 22.81 513,30
AX= 14.00 si= 16.33 5¥= 16.33 Ju= 57.17 CH= 1.75 CV= 1.75
105 STA 1 3/16 458.22
1 14.46 14.46 457.76
105 END 1 3/16 459.76
1 14.4¢ 14.4%6 459.31
= 14.00 5Z= 16.33 35Y= 16.33 Jw= 57.17 CH= 1.75 Cv= 1.75
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BSC PORTAELE CLEANROOM -= PAGE NO. 82

STAAD-III WELD DESIGN

Fhddkdkdkhrkkkdkr kT hhsk

ALL UNITS ARE - INCH POUN

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ CCOMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

106 STA 1 3/16 2611.08

1 91,93 87.97 2908.30

106 " END 1 3/186 1323.07

1 91.93 87.97 1316.94

107 STa 1 3/16 1166.6%
1 23.49 22.61 1166.23
107 END 1 3716 514-. 34
1 23.49 22.61 513.30

108 STA 1 3/1¢ 458.21
1 14.4¢ 14.46 457.75
108 END 1 3/16 458.75
1 14,46 14.46 459.30

109 STA 1 3/16 2911.08
1 91.93 87.96 2908.30
109 END 1 3/18 1323.07
1 891.93 87.96 1316.94

110 STA 1 3716 1166.69
1 23.49 22.61 1166.23
1106 END 1 3/16 514.34
1 23.49 22.61 513.30
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BSC PORTAELE CLEANROOM -- PAGE NO. g3

STAAD-IITI WELD DESIGN

E RS S A A A RS EE R R R

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR 3TRESS VERT STRESS DIR STRESS

111 STA 1 3/16 458.21
1 14.46 14,48 457.76
111 END 1 3/1e6 459.76
1 14.4¢6 14.46 459.30

116 STA 1 3/16 696. 81

1 41.67 44,34 694.14

. 116  END 1 3/16 341.89
1 11.67 39,37 337.05

117 STA 1 3/146 535.97
1 88.97 91.48 520.56
117 END 1 3/16 673.19
1 88.97 86,48 £61.66

118 STA 1 3/16 1274.72
1 .00 2.20 1274.72
118 ~ END 1 3/16 1258.64
1 0.00 0.00 125%.64

o e e o e e S e A o i T e o e A A T e e e e e e

119 S5TA 1 3/16 1259.64
. 1 Q.00 0.00 1259.64
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BSC PORTABLE CLEANROOM

STAAD-TII WELD DESIGN

EA R A R R EE R EEE R SR ES LS

ALL UNITS ARE -~ INCH POUN

-- PAGE NO. 84

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

119 END 1 3/16 1274.71

1 0.00 2.20 1274.71
A¥X= 8.00 s2= 5.33 SY= 5.33 Jw= 10.67 CH= 1.00 Cv= 1.00
120 STA 1 3/16 673.19

1 88,97 86.48 661.66

120 END 1 3/16 535.98

1 88,97 91.48 520.56

A¥X= 8.00 Sz= 5.33 Sy= 5.33 JW= 10.67 CH= 1.00 CVv= 1.00
121 STA 1 3/16 341.89

1 41.67 39,37 337.05

121 END 1 3/16 696.81

1 41.67 44.34 694,15
A¥=  8.00 SZ= 5.33 SY= 5.33 JW= 10.67 CH= 1.00 CV= 1.00
122 STA 1 3/16 477.42

1 12.21 17.73 476.93

122 END 1 3/16 234.73

1 12.21 12.03 234.10
= 8.00 Sg= 5.33 5Y= 5.33 JWw= 10.67 CH= 1,00 Ccv=  1.00
123 STA 1 3/16 415.00

1 3.93 10.96 414.84

123 END 1 3/16 339.61

1 3.83 9.44 339.45
AX= 8.00 sZ= 5.33 SY= 5,33 JW= 10.67 CH= 1.00 Cv=  1.00
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BSC PORTAELE CLEANROOM —— PAGE NO. 85

STAAD-III WELD DESIGN

gk ek ke e ke % o do e ke ok de ke ok ok vk

ALL UNITS ARE - INCH POUN

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
124 STA 1 3/186 339.81
1 3.83 9.44 339,46
124 END 1 3/16 415.01
1 3.83 10.96 414.84
AX= 8.00 3z2= 5.33 sSY= 5.33 JW= 10.67 CH= 1.00 cv= 1.00
125 STA 1 3/16 234.73
1 12.21 12.03 234.11
125 END 1 3/1e6 477.42
1 12.21 17.73 476,93
AX= 8.00 sz= 5.33 sy= 5.33 Jw= 10.67 CH= 1.00 Cv= 1.900
126 STA 1 3/16 696.81
1 41.67 44,34 694.15
126 END 1 3/16 341.89
1 41,67 39,37 337.05
AX= 8.00 sZ= 5.33 sy= 5,33 Ju= 10.67 CH= 1.00 cv= 1.00
127 STA 1 3/1e6 535.97
1 88.97 91.48 520.56
127 END 1 3/16 673.19
1 88.97 86.48 661.66
A¥= 8.00 §2= 5.33 sY= 5.33 Jw= 10.67 CH= 1.00 Cv= 1.00
128 STA 1 3/16 1274.74
1 Q.00 2.20 1274.74
128 END 1 3/16 1259.62
1 C.00 0.00 1259.62
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BSC PORTAELE CLEANROCM -- PAGE NO. gé

STAAD-TII WELD DESIGN

dhktkhhdhkdkxkrhkxddhdhhR

ALL UNITS ARE - INCH PQUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

129 STA 1 3/186 1259.61
1 0.00 0.00 1259.61
129 END 1 3/16 1274.75
1 0.00 2,20 1274.75

130  STA 1 3/16 673.19

1 88,97 86.48 661.66

. 130  END 1 3/16 535,98
1 88.97 91.48 520.56

131 STA 1 3/16 341-.89
1 41.67 39.37 337.05
131 END 1 3/16 €96.81
1 41.67 44.34 694.15

132 STA 1 3/16 477.42
1 12,21 17.73 476.93
132 END 1 3/16 234.73
1 12.21 12.03 234.10

133 STA 1 3/16 415.00
. 1 3.83 10.96 414.84
Revision No. 0
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BSC PORTABLE CLEANROOM -— PAGE NO. 87

STAAD~-III WELD DESIGN

dedk kdedehehkodhdkodkokok ok kdkok ki

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
- LOADING HOR STRESS VERT STRESS DIR STRESS

133 END 1 3/1¢6 339.061

1 3.83 9,44 339.45

i b ke T e ke L . R o S L e o o e e e A T T — a

134 STA 1 3/16 339.61
1 3.83 9.44 339.486
134 END 1 3/18 415.01
1 3.83 10.%6 414.84

s Rl o L A e . o o o o o . e e o . T T o e e M Sl

135  STA 1 3/16 234.73
1 12.21 12.03 234.11
135 END 1 3/16 477.42
1 12.21 17.73 476.93

136 STA 1 3/16 857.71
1 23.28 32.11 956.89
136 END 1 3/16 1028.36
1 23.28 34.88 1027.50

= ————— 2 T T Y T i Ll i — o T ] o T o . o o o e e e . e e M o, o o e . o e e

137 STA 1 3/1e¢ 8957.71
1 23.28 32.11 956.89
137 END 1 3/16 1028.36
1 23.28 34.88 1027.50
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BSC PORTABLE CLEANROOM -- PAGE NO. 88
STAAD-III WELD DESIGN
dhkkdkdkrkhhkkkkk ok hkd ki
ALL UNITS ARE - INCH POUN
MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
138 STA 1 3/16 650.66
1 19.87 31.05 649,61
138 END 1 3/16 938.56
1 19.87 34.80 837.70
AX= B.00 SZ= 5.33 8y= 5.33 Jw= 10.67 CH= 1.00 Cv= 1.00
139 STA 1 3/16 650.66
1 19.87 31.05 649.61
139 END 1 3/16 938.56
1 19.87 34,80 937.71
. AX= 8.00 SZ= 5.33 S5Y= 5.33 Ju= 10.87 CH= 1.00 Ccv= 1.00
140 STA 1 3/1¢ 557.71
1 23.28 32.11 956.89
140 END 1 3/16 1028.36
1 23.28 34.88 1027.50
AX= 8.00 8= 5.33 8Y= 5.33 JW= 10.67 CH= 1.00 = 1.00
141 STA 1 3/1¢ 957.71
1 23.28 32.11 956.89
141 END 1 3/1e6 1028.36
1 23.28 34.88 1027.50
A¥= 8.00 sZ= 5,33 sY= 5.33 JW= 10.67 CH= 1.00 Ccv= 1.00
142 STA 1 3/16 650.66
1 19,87 31.05 649.61
142 END 1 3/16 938.56
. 1 19.87 34.80 ©37.71
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BSC PORTABLE CLEANROOM

ALL UNITS ARE - INCH POUN

STAAD-III WELD DESIGN

e ok P e e g v do gk doodo ok ke ke ke e ke e

—— PAGE NO.

MEMEBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
AX= B.00 si= 10.67 CH= 1.00 Ccv= 1.00
143 STA 3/16 650.66

1 31.05 649.61

143 END 3/16 938.56

1 34.80 937.71

AX= 8.00 5z= 10.67 CH= 1.00 Cv= 1.00
144 3TA 3/16 1326.66

1 44 .48 1325.04

144 END 3/16 575.75

1 44.48 571.99

BAX= 8.00 52= 10.67 CH= 1.00 Cv= 1.00
145 STA 3/16 1326.66

1 44.48 1325.04

145 END 3/16 575.75%

1 44,48 571.99
AX= B.00 SZ= 10.67 CH= 1.00 = 1.00
146 STA 3/16 566.33

1 4.76 566.31

146 END 3/16 359.78

1 4.76 359.75
AX= g8.00 32Z= 10.67 CH= 1.00 cv= 1.00
147 STA 3/16 1326.67

1 44.48 1325.04
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BSC PORTABLE CLEANROOM

ALL UNITS ARE

STAAD-III WELD DESIGN

& e e ok ke e e e o o o e e B ok ok ke v v ok

- INCH POUN

-- PAGE NO. S0

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

147 END 1 3/16 575.75

1 48.32 44.48 571.99

148 STA
i

148 END
1

1326.66
1325.04

575.75
571.99

———— o ——— e e "t 5 o T AN - " - o W = e i T T o D T T T e ke

149 STA
1

149 END
1

150 STA
1

150 END
1

1 3/16

48.32 44.48
1 3/16

48.32 44.48

.33 s5Y= 5.33 JW= 10.67 CH=
1 3/16

£.00 4.7%6
i 3/16

0.00 4.76

5.33 5Y= 5.33 JuW= 10.67 CH=
1 3/16

55.75 53.92
1 3/16

55.75 58,59

346.54
337.75

205.03
188.41

151 STA
1

151 END
1

1 3/16
55.75 53.92
1 3/16
55.75 58,59

ot —————————— e o . o o e o T sk T e o o T T e e e T " W T = o
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B3C PORTABLE CLEANROCOM ~-- PAGE NO. 91

STAAD-III WELD DESIGN

% d g e vk K Y e e o e ek ok e ke ke ke ok o

ALL UNITS ARE — INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

152 STA 1 3/16 196.32

1 16.44 17.55 194.85

152 END 1 3/16 220.34

1 16.44 21.990 218.63

153 STA 1 3/16 196.33
1 16,44 17.55 194.85
153 END 1 3/16 220.34

1 16.44 21.50 218.63

154 STA 1 3/16 346.54
1 55.75 53.92 337.73
154 END 1 3/16 205.03
1 55.75 58.58 188.41

155 © STA 1 3/16 346.55
1 55.75 53.92 337.76
155 END 1 3/16 205.03
1 53,75 58.59 188.41

156 STA 1 3/16 196.33

1 16.44 17.55 184.85

156 END i 3/16 220.34

1 16,44 21.90 218.63
Revision No, 0
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B3C PORTABLE CLEANROCM -—- PAGE NO. 92

STAAD-III WELD DESIGN

*hkhkFhkhkhkrhkkhkk ik hkhkid

ALL UNITS ARE - INCH POUN

MEMRBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HCR STRESS VERT STRESS DIR STRESS
A= B.00 sZ= 5.33 s5Y= 5.33 JW= 10.67 CH= 1.00 cv= 1.00
157 STA 1 3/16 196.33

1 16.44 17.55% 194.85

157 END 1 3/16 220.34

1 16.44 21.90 218.64

Ak .y T T2 T . T o o e T Tt e s i e o o e e e k. A e M\ o e e o o T Ak B e e e e e B R

de e e de ke ok A ook e ok e e e ok e S e END OF TABULATED WELD DESIGN Fhkdhddddhrdhrhd it

‘l" ‘

110. STEEL TAKE QFF
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B5C PCRTABLE CLEANROOM —-— PAGE NO. 93

STEEL TAKE-QFF

PROFILE LENGTH (INCH) WEIGHT (FOUN)
ST TUB 60303 1338.00 1188.974
ST TUB 30203 302.00 140.164
ST TUB 20203 2668.99 959,262
ST TUB 35353 360.00 243.493
TOTAL = 2531.89
TOTAL VOLUME COF PRISMATIC SECTIONS = 329.78 CUBIC INCH

%k 4k k% kxkkk END OF DATA FROM INTERNAL STORAGE ***ik ik

111. FINISH

Fdddddh gk ok kk Rk END OF STAAD_III ddode dedk g kg ko de ek

. **++ DATE= SEP 25,19%6 TIME= 8:38:38 ****
. *hhkkkrdkkkkdkkh ek bk hkkd ke krkh kb kb h bk kA rhkdkhddhdkhddrddddhad
* For guestions on STAAD-III, contact: *
* Research Engineers, Inc at *
b Ph: {(714) 874-2500 Fax: (714) 9521-2543 *

hhkkhkhhkdkhkdhkrhhhh Rk hhrkrhrhckhhheddrbddrrhkddrhrdrhihhhbdrtid
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filename: BSC CLEAN RM

HORIZONTAL FILLET WELDS PARALLEL TO Fl1 AXIS

Between part LIPTING LUG AND TS 6X3

©
y
/ ()
Fz.&,,ﬂ

LOAD INPUT ( LBS., INCH-LBS. )

F1 F2 F3 M1 M2 M3

1000.00

GEOMETRIC DIMENSIONS

a b WELD STRESS (PSI)

0.500 3.000 21000
SECTION PROPERTIES

A swl Sw3 J c1 c3

6.000 1.500 3.000 4.875 0.250 1.500
MAXIMUM WELD LOAD (f) -~ #/INCH

£

167

REQUIRED FILLET WELD SIZE (INCHES)

w A )

0.011 Vae 3/ Fuaer 2 Lovéa @e;w., ‘;@E/FM‘:»\DE
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PROCESS SYSTEMS INTERNATIONAL, INC. | ENGINEERING NO: V049-1-113

WESTBOROUGH, MA CALCULATIONS PAGE 1 OF 72

REV. | DEO# | DATE | BY: CHECK | TITLE:

0 3¢ fieoL [Woe Ro¢_~

HAM Portable Clean Room

BY: W. Bilynsky | DEPT. 744

PROJECT: LIGO Vacuum Equipment PROJECT NO: V59049

PURPOSE:

Design mobile (portable) Clean Room for the Horizontal Access Module (HAM).
The frame design must be able 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 Ibs/R?
3. Non-standard AISC Structural Members (see caiculation)
REFERENCES:
1. STAAD-III, Research Engineers, Release 21
2. AISC - ASD 9th edition
3. Doc. No. V049-1-066  LIGO Vacuum Equipment Structural Design Criteria
4. Aluminum Construction Manual, Section 3, Engineering data for aluminum structures.
CALCULATIONS:

CONCLUSIONS:
The requirements of the AISC Codes and Standards and the Ligo Vacuum

Equipment Structural Design Criteria are met.

NOTES: STAAD-III Computer File: HAMCLNRM.*
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HHSELEM

STRUCTURE DATA

TYPE = SPACE

W) = 64
HH = 1@1
NE = B
HS = 4
NL = 1
KMAR= 197.5

YHAX= 162.8
ZHAR= 139.5

98

§¥¢
23k
N § %" J=64, Mz 101 UNIT INC POU
_,:‘Eo STAAD POST-PLOT (REVI 21.@ ) DATE: 0CT 7, 1998
EE USER ID:iPROCESS SYSTEMS INTERNATIOMAL }?TLEI HAH PORTABLE CLEAMROOH




WO -IoahwWwhe

PAGE NO. 1

LR R R A A A R R S R LTRSS A RS E RS E T E RS RS R

* - . *
* STARAD -~ III *
* Revision 21.0 *
* Proprietary Program of *
* Research Engineers, Inc. *
* bate= OCT 4, 19%¢ *
* Time= 15:53:41 *
% *
* USER ID: PROCESS SYSTEMS INTERNATIONAL IN *
Fhikkkhkhrkkhkhhkhkhkhkdkhkhkhkhhkiohddhdhbhrddddhddhbkrhhbhihkhdtddd

. STAAD SPACE HAM PORTABLE CLEANROOM

INPUT WIDTH 72

. UNIT INCHES POUND
. JOINT COORDINATES

10.0.0.; 212. 0. 0.; 3 36. 0. 0.; 4 60. 0. 0.; 5 84. G. 0.
6 98.75 0. 0.; 7 113.5 0. 0.; 8 137.5 0. 0.; 9 16l1.5 0. O.
10 185.5 0. 0.; 11 197.5 0. 0.; 12 197.5 0. 36.; 13 197.5 0. 50.75

. 14 197.5 0. 88.75; 15 197.5 0. 103.5; 16 1%87.5 0. 139.5

17 185.5 0. 1359.5; 18 161.5 0. 139.5; 19 137.5 0. 13%.5

. 20 113.5 0. 138.5; 21 98.75 0. 139.5; 22 84. 0. 139.5; 23 60. 0. 139.5
. 24 36. 0. 139.5; 25 12. 0. 139.5; 26 0., 0. 139.5; 27 0. 0. 103.5

. 28 0. 0. 88.75; 29 0. 0. 50.75; 30 0. 0. 36.; 31 12. 0. 50.75

. 32 36. 0. 50.75; 33 €0. 0. 50.75; 34 84, 0, 50.75; 35 98.75 0. 50.75

. 36 113.5 0. 50.75; 37 137.5 0. 50.75; 38 161.5 0. 50.75

. 39 185.5 0. 50.75; 40 12. 0. 88.75; 41 36. 0. 88.75; 42 60. 0. 88.75

43 84. 0. B88.75; 44 98.75 0. 88.75; 45 113.5 0. 88.75; 46 137.5 0. 88.75
47 1€1.5 0. 88.75; 48 185.% 0, 88.75; 49 0. -36. 0.; 50 0. -48. 0.

. 51 197.5 -36. 0.; 52 197.5 -48. 0.; 53 197.5 -36. 139.5

54 197.5 -48. 139.5; 55 0. -36. 139.5; 56 0. -48. 139.5; 57 0. 18. 0.
58 197.5 18. 0.; 59 197.5 1g8. 1392.5; &0 0. 18. 139.5; 61 0. -144. C.
62 197.5 -144. 0.; 63 197.5 ~144., 13%9.5; 64 0. -144. 139.5

- MEMBER INCIDENCES

112; 223; 33 4; 445; 55¢6; 667;778; 8%839;90910; 10 10 11
11 11 12; 12 12 13; 13 13 14; 14 14 15; 15 15 16; 16 16 17; 17 17 18
18 18 19; 19 19 20; 20 20 21; 21 21 22; 22 22 23; 23 23 24; 24 24 25

. 25 25 26; 26 26 27; 27 27 28; 28 28 29%; 29 2% 30; 30 30 1; 31 29 31
. 32 31 32; 33 32 33; 34 33 34; 35 34 35; 36 35 36; 37 36 37; 38 37 38
- 39 38 32; 40 39 13; 41 28 40; 42 40 41; 43 41 42; 44 42 43; 45 43 44

46 44 45; 47 45 46; 48 46 47; 49 47 48; 50 48 14; 51 6 35; 52 35 44

. 53 44 21; 54 2 31; 55 31 40; 56 40 25; 57 3 32; 58 32 41; 59 41 24

60 4 33; 61 33 42; 62 42 23; 63 5 34; 64 34 43; 65 43 22; 66 7 36
67 36 45; 68 45 20; €% 8 37; 70 37 46; 71 46 19; 72 9 38; 73 38 47

- 74 47 18; 75 10 39; 76 39 48; 77 48 17; 78 1 49; 72 49 50; 80 11 51

81 51 52; B2 16 53; 83 53 54; 84 26 55; 85 55 56; 86 3 49; 87 9 51
88 12 51; 89 15 53; 90 1% 53; 91 24 55; 92 27 55; 93 30 49; 94 1 57
95 11 58; 96 16 59; 97 26 60; 100 50 61; 101 52 62; 102 54 63; 103 56 64

. MEMBER PROPERTY AMER

1 TO 30 TABLE ST TUB&0303
31 TO 33 TABLE ST TUB40203

. 34 TO 77 PRI YD 1.75 2D 1.5 YB 1.563 ZB 0.188

**+  ALUMINUM TEES

Revision No, 0
Doc. No. V049-1-113
Page 8 of 72




HAM PORTABLE CLEANROCM -- PAGE NO. 2

42, 78 TO 85 94 TO 97 TABLE ST TUB35353

43. 86 TO 93 TABLE ST TUR20203 .
44. 100 TO 103 PRI "A¥ 1.382 IY 1.914 12 1.914 YD 3. D 3.
45, *** ALUMINUM TUBE (3" X 3" X 1/8")

46. CONSTANTS

47. E STEEL MEMB 1 TQO 53 78 TO 97

48. E ALUMINUM MEMB 54 TG 77 100 TO 103

49. POISSON STEEL MEMB 1 TO 53 78 TO 97

50. POISSON ALUMINOM MEMB 54 TO 77 100 TO 103
51. DENSITY STEEL MEMB 1 TC 53 78 TO 97

52. DENSITY ALUMINUM MEMB 54 TQ 77 100 TO 103
53. BET2 180. MEMB 54 TO 77

54. SUPPORTS

55. 61 FIXED BUT FX MZ

56. 62 FIXED BUT FX FZ MX MZ

57. 63 FIXED BUT FX MZ

58. 64 FIXED BUT FX FZ

58. LOAD 1

60. SELFWEIGHT Y -1.

6l. AREA LOAD

62. 1 TO 77 ALOAD -0.1

63. PERFORM ANATYSIS

PROBLEM STATISTICS

o B o b Al

NUMBER QF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 64/ 101/ 4
ORIGINAL/FINAL BAND-WIDTH = 56/ 7
TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDCOM = 370
SIZE OF STIFFNESS MATRIX = 17760 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE = 12.24/ 943.7 MB, EXMEM = 14.83 MB

++ PROCESSING ELEMENT STIFFNESS MATRIX. 15:53:43

++ PROCESSING GLOBAL STIFFNESS MATRIX. 15:53:43

++ PROCESSING TRIANGULAR FACTORIZATION. 15:53:44

***WARNING - IMPROPER LOAD WILL CAUSE INSTARILITY AT JOINT 63 ¥
DIRECTION = FX PROBABLE CAUSE MODELING PROBLEM 0.622E-11
++ CALCULATING JOINT DISPLACEMENTS. 15:52:44
++ CALCULATING MEMBER FORCES. 15:53:44

64. PRINT MATERTAT PROPERTIES ALL

< - , o -
P/?_o(_,/%..fi’-? AT L Pwis 2 £ oa I pR LT AT, B
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HAaM PORTABLE CLEANROOM

MATERIAT, PROPERTIES.

ALL UNITS ARE

MEMBER

W o~ Nl b

- POUN INCH
B G
23000000.0 11153846.0
29000000.0 11153846.0
298000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
29000000.0 111538446.0
258000000.0 11153846.0
29000000.0 11153846.0
2%000000.0 11153846.0
28000000.0 11153846.0
239000000.0 11153846.,0
28000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
2%000000.0 11153846.0
2380600000.0 11153846.0
23000000.0 11153846.0
23000000.0 11153846.0
28000000.0 11153846.0
25000000.0 11153846.0
25000000.0 11153846.0
23000000.0 11153846.0
28000000.0 11153846.0
28000000.0 11153846.0
29000000.0 11153846.0
23000000.0 11153846.0
28000000.0 11153846.0
25000000.0 11153846.,0
29000000.0 11153846.0
29000000.0 11153846.0
28000000.,0 1115384¢6.0
29000000.0 11153846.0
29000000.0 11153846.0
292000000.0 11153846.0
29000000.0 11153846.0
2%000000.0 11153846.0
28000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
2%000006.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0

DEN

0.28299929
0.282998999
0.28299959
0.28299999
0.28299999
0.28299999
0.28299999
0.28299999
0.28259999
0.28259399
0.28299999
0.28299999
0.28299999%9
0.28299999
0.28299999
0.28299929
0.28299999
0.282599099
(.28299998
0.2829999%
0.28259999
0.28259999
0.2829999%
0.28259999
0.282995%9
0.28299999
0.26259999
0.28299999
0.28299999
0.28299999
0.28239599
0.28299999
0.28299999
0.28259939
0.28299999
0.28299999
0.28299989
¢.28295999
0.28259999
0.28299999
0.28299999
0.28299999
0.2825%999
0.28259993
0.28259959
0.282999599

-- PAGE NO. 3

ALPHA

¢.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0¢.00000000
0.00000000
0.00000000
G¢.00000000
0.00000000
0.000060000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.060000000
0.00000000
0.00000000
0.00000000
0.00000000
0.060000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000

Revision No. 0
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HAM PORTABLE CLEZNROCM

MATERIAIL PROPERTIES.

ALL UNITS ARE - POUN INCH

MEMBER

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
&7
68
69
70
71
72
13
74
15
76
17
78
79
80
gl
82
83
84
85
86
87
88
89
20
91
92

E

Z28000000.0
28000000.0
29000000.0
25000000.0
28000000.0
25000000.0

29000000.0

999%95%.0
993999939.0
9999%999.0
99838999.0
9938%9%9.0
8999999.0
9929599%9.0
9999999.0
89999999.0
9999999.0
9999999.0
9999%892.0
9995895.0
99959899.0
9995999.0
9999999.0
9999995.0
9999999.0
88599589.0
9995999.0
9999993.0
99958999.0
98959992.0
9999999.0
25000000.0
29000000.0
29000000.0
29000000.0
25000000.0
29000000.0
22000000.0
23000000.90
23000000.0
23000000.0
28000000.0
28000000.0
23000000.0
29000000.0
29000000.90

G

11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
3599999.8
3599999.8
39995949.8
3999599.8
3999999.8
399%999.8
39959599.8
38999939.8
3899099.8
3999999.8
39999599.8
39999939.8
3999999.8
3599999.8
3559999.8
3999999.8
3899999.8
3999999.8
3999999.8
3599999.8
3999999.8
3993%99.8
35899599.8
39999899.8
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
11153846.0
111i53846.0
11153846.0
11153846.0
11153846.0
11153846.90
11153646.0
11153846.0

OO0 000000 QOO0 OO OO0 C OO0 0000000 ODOOOOOOoOO0DOODOO0C0

DEN

.28298599
.2829%8999
.282998999
.28299999
.28299399
.2B299999
.2B229999
.09548600
.09548600
.09548600
.09548600
09548600
.09548600
09548600
.09548600
.09548600
.03548600
.08548600
.09548600
.09548600
.098548600
.09548600
.09548600
.095488600
.09548600
.09548600
.09548€600
.05548600
.09548¢00
.09548600
.09548600
.2829988%9
.282939999
.28298598
.28299899
.282999899
.2825%999
.28299999
.28299999
.282929999
.28259999
28299999
282999099
.28299999
.28299999
.28299999

[= el = e R o lolojolojoBolsNaolajojaleojaleolslaloNaslnjaaoaNulu ol Na oo NaNalaNal el aNol ol o

—-- PAGE NOQ. 4

ALPHA

.00000000
.00000000
.0000000C0
.0000000C0
.00000000
.00000000
.000000C0
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00006G00
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
-00000000
.00000000
.00000000
.00000000
-00000000
.00000000
00000000
.00000000
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Doc. No. V049-1-113

Page 11 of 72




HAM PORTABLE CLEANROOM

MATERIAL FPROPERTIES.

ALL UNITS ARE

MEMBER

93
94
95
26
27
100
101
102
103

Fxdkkkkkkdkdkk FND OF DATA FROM INTERNAL STORAGE

~ POUN INCH
E G
2%000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
29000000.0 11153846.0
99999385.0 3999999.8
9599985.0 3999999.8
9999893.0 39959999.8
8999999.0 3899399.8

65. PRINT MEMBER INFORMATION ALL

DEN

0.28299939
0.28295999
0.28299999
0.28295999
0.28299999
0.09548600
0.09548600
0.09548600
0.09548600

-- PAGE NO. 5

ALPHA

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
G.00000000
0.00000000
0.00000000
0.00000000

dde kok e gk de ke ke
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HaM PORTABLE CLEANROCM

MEMEER INFORMATION

MEMBER START END
JOINT JOINT

1 1 2
2 2 3
3 3 4
4 4 5
5 5 6
6 6 7
7 7 8
8 8 9
9 9 10

10 10 11

11 11 12

12 12 13

13 13 14

14 14 15

15 15 16

16 16 17

17 17 18

18 18 19

19 19 20

20 . 20 21

21 21 22

22 22 23

23 23 24

24 24 25

25 25 26

26 26 27

27 27 28

28 28 29

29 29 30

30 30 1

31 29 31

32 31 32

33 32 33

34 33 34

35 34 35

36 35 36

37 36 37

38 37 38

39 38 39

40 39 13

41 28 40

42 40 a1

43 41 42

44 42 43

45 43 44

46 44 45

LENGTH
(INCH)

12.000
24.000
24.000
24.000
14.750
14.750
24.000
24,000
24.000
12.000
36.000
14.750
38.000
14.750
36.000
12,000
24.000
24.000
24.000
14.750
14.750
24.000
24.000
24.000
12.000
36.000
14.750
38.000
14.750
36.000
12.000
24.000
24.000
24.000
14,750
14.750
24.000
24.000
24.000
12.000
12.000
24.000
24.000
24.000
14.750
14.750

BETA
(DEG)

0.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

COoOCO OO OO OO0O OO0 00000000 QOO C OO0 OO0 DOCOOO0C

-~ PAGE NO. &

RELEASES

Revision No. 0
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HAM PORTABLE CLEANROOM -- PAGE NO. 7

MEMBER INFORMATION =

MEMBER START END LENGTH BETA
JOINT  JOINT (INCH) (DEG) RELEASES

47 a5 46 24.000 0.00
48 46 47 24.000 0.00
49 47 48 24.000 0.00
50 48 14 12.000 0.00
51 6 35 50.750 0.00
52 35 44 38.000 0.00
53 44 21 50.750 0.00
54 2 31 50.750  180.00
55 31 40 38.000  180.00
56 40 25 50.750  180.00
57 3 32 50.750  180.00
58 32 41 38.000  180.00
59 41 24 50.750  180.00
60 4 33 50.750  180.00
61 33 a2 38.000  180.00
62 42 23 50.750  180.00
63 5 34 50.750  180.00
64 34 43 38.000  180.00
65 43 22 50.750  180.00
66 co 36 50.750  180.00
. 67 36 45 38.000  180.00
68 45 20 50.750  180.00
69 8 37 50.750  180.00
70 37 46 38.000  180.00
71 46 19 50.750  180.00
72 9 38 50.750  180.00
73 38 47 38.000  180.00
74 47 18 50.750  180.00
75 10 39 50.750  180.00
76 39 48 38.000  180.00
77 48 17 50.750  180.00
78 1 49 36.000 0.00
79 49 50 12.000 0.00
8O 11 51 36.000 0.00
81 51 52 12.000 0.00
82 16 53 36.000 0.00
83 53 54 12.000 0.00
84 26 55 36.000 0.00
85 55 56 12.000 0.00
86 3 49 50.912 0.00
87 9 51 50.912 0.00
88 12 51 50.912 0.00
89 15 53 50.912 0.00
90 18 53 50.912 0.00
91 24 55 50.912 0.00
92 27 55 50.912 0.00
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HAM PORTABLE CLEANROOM -- PAGE NO. 8

MEMBER INFORMATION ~

MEMBER START END LENGTH BETA
JOINT JOINT (INCH) (DEG) RELEASES

93 30 49 50.912 0.00
94 1 37 18.000 0.00
95 11 58 18.000 0.00
96 16 59 18.000 0.00
a7 26 60 18.000 0.00
100 50 61 96.0400 0.00
101 52 62 96.000 0.00
102 54 63 96.000 0.00
103 56 64 96.000 0.00

**k*kkkxkk*% END OF DATA FROM INTERNAL STORAGE ***¥* %%k

66. PRINT JOINT COORDINATES ALL

Revision No.
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HAM PORTABLE CLEANROOM -- PAGE NO. 9

. JOINT COORDINATES

COORDINATES ARE INCH UNIT

JOINT X Y 2

1 0.000 0.000 0.000
2 12.000 0.000 0.000
3 36.000 0.000 0.000
4 60.000 0.000 0.000
5 84.000 0.000 0.000
6 98.750 0.000 0.000
7 113.500 0.000 0.000
8 137.500 0.000 0.000
9 161.500 0.000 0.000
10 185.500 0.000 0.000
11 197.500 0.000 0.000
12 197.500 0.000 36.000
13 197.500 0.000 50.750
14 197.500 0.000 88.750
15 197.500 0.000 103.500
16 197.500 0.000 139.500
17 185.500 0.000 139.500
18 161.500 0.000 139.500
19 137.500 0.000 139.500
20 { 113.500 0.000 139.500
. 21 98.750 0.000 139.500
22 84.000 0.000 129.500
23 60.000 0.000 139.500
24 36.000 0.000 139.500
25 12.000 0.000 139.500
26 0.000 0.000 135.500
27 0.000 0.000 103.500
28 0.000 0.000 88.750
29 0.000 0.000 50.750
30 0.000 0.000 36.000
31 12.000 0.000 50.750
32 36.000 0.000 50.750
33 60.000 0.000 50.750
34 84.000 0.000 50.750
35 98.750 0.000 50.750
36 113.500 0.000 50.750
37 137.500 0.000 50.750
38 161.500 0.000 50.750
39 185.500 0.000 50.750
40 12.000 0.000 88.750
41 36.000 0.000 88.750
42 60.000 0.000 £8.750
43 84.000 0.000 88.750
a4 98.750 0.000 88.750
45 113.500 0.000 88.750
46 137.500 0.000 88.750
47 161.500 0.000 88.750
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HAM PORTABLE CLEANROOM -- PAGE NO. 10

. JOINT COORDINATES - . . T

COORDINATES ARE INCH UNIT

JOINT X Y Z
48 185.500 0.000 88.750
43 0.000 -36.000 0.000
50 0.000 -48.000 0.000
51 197.500 -36.000 C.000
52 197.500 -48.000 0.000
53 197.500 -36.000 139.500
54 197.500 -48.000 139.500
55 0.000 -36.000 135.500
56 0.000 -48.000 139.500
57 0.000 18.0600 0.000
58 197.500 18.000 0.000
59 197.500 18.000 139.500
60 0.000 18.000 139.500
61 0.000 =144.000 0.000
62 197.500 -144.0600 0.000
63 187.500 =144.000 135.500
64 0.000 -144.000 139.800

¥ukkkkkkdkkd END OF DATA FROM INTERNAL STORAGE **¥¥kxksidkxd

67. PRINT SUPPORT INFORMATION ALL

SUPPCRT INFORMATION (1=FIXED, O0O=RELEASED)

UNITS FPOR SFRING CONSTANTS ARE POUN INCH DEGREES

JOINT FORCE-X/ FORCE-Y/ FORCE-Z/ MOM-X / MOM-Y/ MOM-2/

KFX KFY KFZ KM KMY KMZ
6l 0 1 1 1 1 ¥
0.0 0.0 0.0 0.0 0.0 0.0
62 0 1 0 0 1 0
0.0 0.0 0.0 0.0 0.0 0.0
63 0 1 1 1 1 0
0.0 0.0 ¢.0 0.0 0.0 0.0
64 0 1 a 1 1 1
¢.0 0.0 0.0 0.0 0.0 0.0
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HAM PORTARLE CLEANRCOM -- PAGE NO. 11

. J g gk ok kR ok Rk Kk END OFDATA FROM INTERNAL STORAGE dhkkkrhkEhhk

68. PRINT ANALYSIS RESULTS
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HAM PORTABLE CLEANROOM —-— PAGE NO. 12

. JOINT DISPLACEMENT -(INCH RADIANS) STRUCTURE TYPE = SPACE

JOINT LOAD A-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

1 1 -0.%1001 -0.00785 0.16347 0.00254 0.00162 -0.00505
2 1 -3.91002 -0.06838 0.14397 0.00276 0.00163 =-0.00496
3 1 -0.91005 -0.18074 0.10441 0.00313 0.00168 -0.00425
4 1 -0.91005 -0.26800 0.06411 0.00352 0.001e8 -0.002%2
5 1 -0.91005 -0.31834 0.02388 0.00381 0.00167 =-0.00120
6 1 -0.81005 -0.32740 -0.00074 0.00393 0.001e7 0.00000
7 1 -0.21004 ~-0.31835 -0.02537 0.00382 0.00167 0.00120
8 1 -0.91004 -0.26802 -0.06564 0.00355 0.00168 0.00292
9 1 ~0.91004 -0.18073 -0,10563 0.00317 0.00165 0.00425
10 1 -0.91007 -0.086830 -0.14533 0.00280 0.00164 0.00496
11 1 -0.91008 =-0.00773 =0.1l6492 0.00257 0.00161 0.00505
12 1l -0.85187 -0.02178 -0.164%6 0.00181 0.00165 0.00565
13 1 -0.82748 -0.11346 -0.16496 0.00107 0.00165 0.0059¢
14 1 -0.76520 ~0.11301 -0.16495 -0.00109 0.00163 0.00598
15 1 -0.74135 -0.09120 -0.16435 -0.00181 0.001e1l 0.00565
16 1 -0.68262 -0.00784 -0.16497 -0.0025¢& 0.00162 0.00501
17 1 -0.68261 -0.06793 -0.14546 -0.00278 0.00163 0.00492
18 1 -0.68258 -0.17%40 -0.10582 -0.00315 0.001e68 0.00421
19 1 -0.68258 -0.26584 -0.06559 -0.00355 0.001e8 0.00289
20 1 -0.68258 -0.31553 -0.02535 -0.00384 0.0018&7 0.00118
21 1 -0.e8258 -0.32432 -0.00073 -0.00396 0.00167 =0.00001
. 22 1 -0.68258 =-0.31515 0.02390 -0.00384 0.00167 -0.00120
23 1 -0.68258 =-0.26500 0.06417 -0.0035¢ 0.00168 -0.00290
24 1 -0.68259 -0.17852 0.10414 -0.00317 0.00165 -0.00420
25 1 -0.68257 -0.06757 0.14383 ~0.00278 0.00164 =-0.0048%90
286 1 ~0.68256 -0.00777 0.16342 -D.00255 0.00161 -0.00500
27 1 -0.74079 -0.09105 0.16346 -0.00179 0.00166 -0.00562
28 1 -0.76518 -0.1125% 0.16346 ~0.00106 0.00165% -0.00597
29 1 -0.82746 -0.11226 0.16345 0.00108 0.00163 -0.00600
30 1 -0.85131 -0.09063 0.16345 0.00179 0.00161 -0.00567
31 1 -0.82746 -0.18551 0.14388 0.00108 0.00164 -0,00610
32 1 -0.82746 -0.32463 0.10430 0.00116 0.00166 -0.00525
33 1 -0.82746 -0.43055 0.06413 0.00131 0.00168 -0.00345
34 1 -0.82746 -0.48743 0.02385 0.00154 0.00167 -0.00128
35 1 -0.82747 -0.49665 -0.00074 0.00171 0.00165% -0.00001
36 1 -0.82747 -0.48763 -0.02533 0.00153 0.00168 0.00127
37 1 -0.82747 -0.43107 -0.06562 0.00131 0.00168 0.00343
38 1 -0.82747 -0.32545 -0.10571 0.00115 0.0016@ 0.00524
39 1 -0.82748 -0.18659 -0.14531 0.001067 0.00164 0.00609
40 1 -0.76518 -0.18557 0.14382 -0.00107 0.00164 -0.00608
41 1 ~0.76519 -0.32424 0.10423 -0.00117 0.00166 -0.00524
42 1 -0.76519 -0.429484 0.06414 -0.00134 0.00168 -0.00344
43 1 =0.76519 -0.48654 0.02386 -0.0015% 0.00168 -0.00128
44 1 -0.76519 -0.49573 -0.00074 -0.00176 0.00165 -0.00001
45 1 -0.76520 -0.48672 -0.02532 -0.00153 0.00167 0.00126
46 1 -0.76520 ~-0.43027 -0.06561 -0.00135 0.001¢8 0.00343
47 1 -0.76520 -0.32480 -0.10578 -0.00118 0.00166 0.00524
1 -0.76520 -0.18609 -0.14538 -0.00109 0.00164 0.00609
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HAM PORTABLE CLEANROOM -- PAGE NO. 13

I JOINT DISPLACEMENT {INCH RADIANS) STRUCTURE TYPE = SPJ&CE

JOINT LOAD X~TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z~ROTAN

49 1 -1.08372 -0.00730 0.08003 0.00217 0.00147 -0.00476
50 1 -1.14087 -0.00712 0.05463 0.00207 0.00138 -0.00476
51 1 -0.73623 -0.00717 -0.,24979 0.00230 0.00148 0.00475
52 1 -0.67919 -0.0069%9 ~-0.27735 0.00230 0.00139 0.00475
53 i -0.51023 -0.00729 -0.08095 -0.00218 0.00147 0.00472
54 1 -0.45354 -0.00711 -0.05536 -0.00208 0.00138 0.00472
55 1 -0.85403 -0.00722 0.24747 -0.00224 0.00147 -0.00463
56 1 -0.90902 -0.00705 £.27414 -0.00220 0.00133 -0.00454
57 1 -0.81910 -0.00785 0.20918 0.00254 0.00162 -0.00505
58 1 -1.00105 -0.00773 -0.11860 0.00257 0.00161 0.00505
59 1 -0.77288 =-0.00784 -0.21099 -0.00256 0.00162 0.00501
60 1 -0.59265 -0.00777 0.11745 -0.00255 0.00161 -0.00500
61 1 -1.59%801 0.00000 0.00000 0.00000 0.00000 -0D.00476
62 1 -0.22285 0.00000 -0.49783 0.00230 0.00000 0.00475
63 1 0.00000 0.00000 0.00000 0.00000 0.00000 0.004%2
64 1 ~1.12686 0.00000 0.37980 0.00000 0.00000 D.00000

Revision No. 0

Doc. No. V049-1-113
Page 20 of 72



HAM PORTABLE CLEANROOM -- PAGE NO, 14

. SUPPORT REACTIONS ~UNIT- POUN -INCH STRUCTURE TYPE = SPACE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM 2
61 1 0.00 1031.83 11,55 141.92 -568.89 0.00
62 1 0.00 1013.21 0.00 0.00 -572.50 0.00
63 1 0.00 1030.42 -11.55 -138.88 -568.63 0.00
64 1 0.00 1020.96 0.00 438.87 -571.42 904.84
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HAM PORTABLE CLEANROCM

-- PAGE NO. 15

MEMBER END- FORCES -- STRUCTURE TYPE = SPACE
ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXTAT SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
11 1 102.52  560.28  -3.74 -2444.31  -79.31 272.76
2 -102.52 -549.61 3.74 2444.31  124.16  6386.57
2 1 2 102.21  499.50 -13.70 -2024.74 ~-124.48 -6387.16
3 -102.21 -478.17  13.70 2024.74  453.24 18119.21
3 1 3 -3.48  336.83  -0.01 -2197.78 8.72 -19014.54
4 3.48 -315.50 D.01 2197.78 -8.58 26842 .41
a1 4 -3.23  247.02 2.56 -1587.92 5.36 -26842.72
5 3.23 -225.69 -2.56 1587.92 -66.84 32515,27
5 1 5 -3.15  169.88  -0.48 =-1104.75 63.95 -32515.54
6 3.15  -156.78 0.48 1104.75  -56.86 34924.72
6 1 6 -9.05 -156.29 0.90 1014.99  -89.82 -34929.59
7 9.05  169.40  -0.90 -1014.89 76.56  32527.97
71 7 -9.01 -225.19 5.92 1487.59  -79.54 =-32527.80
. 8 9.01 246,52  -5.92 -1497.59  -62.47 26867.36
B 1 3 -8.80 -314.96 B.66 2105.,97 69.35 -26867.34
9 8.80  336.29  -8.66 -2105.97 -267.27 19052.19
s 1 9 99.05 -478.77  18.06 2059.60 -193.80 -18145.39
10 -99.05  500.09 -18.06 =-2059.69 =-239.75  6399.06
10 1 10 97.55 -550.28  19.82 2479.28  238.76 -6398.76
11  -97.55  560.95 -19.82 -2479.28 =-476.60  -268.63
i1 1 11  102.29  504.33 -18.95 -2209.24  178.92 -37.57
12 -102.29 -450.74  18.95 2209.24  503.27 17228.99
iz 1 12 0.62  379.49 9.05 -2998.41 2.33 -18078.96
13 -0.62 -357.53  -9.05 2998.41 -135.86 23514.55
13 1 13 -10.68 18.18 2.34 13.47 37.00 -23524.60
14 10.68 38.39  -2.34  -13.47 -125.86 23140.61
14 1 14  -10.92 -377.44  -2.94 3010.89  162.53 -23116.13
15 10.82 399.40 2.94 =3010.89 -119.21 17386.94
15 1 15 43.47 -418.63  17.06 2335.76 -351.06 ~-16495,53
16 -43.47  472.23 -17.06 -2335.76 <-263.06 460.05
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HAM PORTABLE CLEANROOM —-- PAGE NO. 16

MEMBER END- FORCES —~ STRUCTIURE TYPE = SPACE

—— - - —— ——— . T ———

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXTAT SHEAR-Y SHEAR-Z TORSION MOM-~Y MOM-Z
16 1 16 i03.37 557.67 -3.88 -2460.62 -75.32 223.87
17 =-103.37 -547.01 3.98 2460.62 123.08 6404.18

17 1 17 103.05 436.86 -13.83 -2040.56 -123.36 ~6404.81
18 -103.05 -475.53 13.83 2040.56 455.22 18073.40

isg 1 18 -2.91 333.55 -0.02 -2217.74 10.23 -18968.12
195 2.91 -312.22 0.02 2217.74 -9.83 26717.31

18 1 19 -2.92 243.70 2.53 -leDs.22 6.63 -26717.38
20 2.92 -222.37 -2.53 le0e.22 -67.32 32310.16

20 1 20 ~4.20 166.57 -0.54 -1121.46 64.47 -32309.82
z21 4,20 -153.46 0.54 1121.46 -56.54 34670.12

21 1 21 -8.26 -161.42 0.84 1078.86 -87.71 -34675.22
22 8.26 174.53 -0.84 -1079.88 75.26 32197.91

22 1, 22 ~8.94 -230.38 5.88 1564.91 -78.21 -32197.82
. 23 8.94 251.70 -5.89 ~1564.91 -63.04 26413.06
23 1 23 -8.72 -320.27 8.65 2176.85 55.98 -26413.26
24 8.72 341.60 -8.65 -2176.85 -267.68 18470.63

24 1 24 69.04 -450.78 17.78 2123.20 -190.78 -17537.01
25 -69.04 472.10 -17.78 =-2123.20 =235.81 6462.45

23 1 25 68.65 -522.30 18.76 2543.24 235.03 ~6461.73
26 -68.65 532.96 -1%.7¢6¢ -2543.24 ~-472.15 130.20

26 1 26 88.35 490.70 -18.37 -2318.73 168.25 -236.10
27 -88.35 -437.11 18.37 2318.73 493.22 16936.65

27 1 27 1.31 381.85 8.94 -3127.83 5.28 -17799.41
28 -1.31 -359.80 -8.94 3127.83 -137.06 23269.86

28 1 28 -10.57 20.48 2.44 -82.717 35.54 -23307.66
29 10.57 36.08 -2.44 82.717 -128.19 23011.23

29 1 29 -10.65 =375.64 -2.93 2840.96 163.12 -23006.02
30 10.65 397.59 2.93 -2940.96 -119.79 17303.43

30 1 30 42,98 -416.58 16.60 2279.34 -341.36 -16416.41
1 -42.98 470.17 -16.60 -2279.34 -256.39 455.05

31 1 29 5.88 339.58 -0.22 -5.15 -35.04 3023.79
. 31 -5.88 -332.72 0.22 5.15 37.69 1009.93
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HAM PORTABLE CLEANROOM -=- PAGE NO. 17

|| MEMBER END FORCES - STRUCTURE TYPE = SPACE

e ——————————

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z
32 1 31 5.54 253.47 -0.23 -141.94 -38.02 ~-1002.34
32 -5.54 -239.75 0.23 141.94 43.51 €928.03

33 1 32 5.72 136.34 1.91 -273.65 -48.06 -6927.47
33 -5.72 -122.62 -1.91 273.65 2.14 10035.15

34 1 33 5.22 12.95 1.29 -393.74 -8.67 -10034.78
34 ~5.22 -6.23 -1.29 3593.74 ~22.22 10348.90

35 1 34 5.11 -76.95 5.60 -513.52 16.28 -10349.03
35 =5.11 85.39 -5.60 513.52 -28.81 9151.67

36 1 35 7.098 85.57 5.67 515.17 -101.81 -9147.10
36 -7.09 -77.14 -5.67 ~515.,17 1g.22 10347.23

37 1 36 6.66 -6.03 1.82 385.75 -24.30 -10347.33
37 -6.66 19.75 -1.82 -395.75 -19.38 10037.97

38 1 37 6.64 -122.46 0.99 276.37 12.99 -10038.14
. 38 -6.64 136.18 -0.99 -276.37 -36.72 6934.47
39 1 38 6.74 -239.65 0.27 145.34 32.91 -6934.87
39 -6.74 253.37 -0.27 -145.34 =-39.46 1018.75

40 1 39 7.33 =-332.4% ~-11.45 10.01 38.75 -1019.21
13 ~7.33 339.35 11.45 -10.01 898.68 -3011.76

41 1 28 6.20 339.42 -11.6%9 37.73 161.42 3045.02
40 -6.20 ~332.56 11.69 -37.73 38.78 986.78

42 1 40 6.60 253.38 0.26 172.32 -39.39 -986.26
41 -6.60 ~239.¢66 ~-0.26 -172.32 33.24 6902.70

43 1 41 6.26 136.23 0.93 299.75 -36.96 -6902.09
42 -6.26 -122.51 -0.939 -258.75 13.26 10007.03

44 1 42 6.73 15.80 1.82 414.89 -19.57 -10006.65
43 -6.73 -6.08 -1.82 -414.89 -24.08 10317.29

45 1 43 6.33 -77.09 5.59 531.72 1g.06 -10317.12
44 -6.33 85.52 =-5.59 =531.72 -100.55 9117.79

46 1 44 4.95 £5.98 5.52 -525.47 -98.06 -9123.12
45 -4.95 =77.54 -5.52 525.47 16.58 10329.13

47 1 45 5.27 -5.63 1.29 -407.52 -22.50 -10328.25
. 44 -5.27 19.35 -1.29% 407.52 ~8.36 10029.40
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HAM PORTAELE CLEANROOM ~—- PAGE NO. 18

MEMBER END FORCES -~ STRUCTURE TYPE = SPACE

ALL UNITS ARE -- PQUN INCH

MEMBER LOCAD JT AXIAL SHEAR~Y SHEAR-Z TORSION MOM-Y MOM-2
48 1 46 5.41 -122.07 1.22 -289.99 1.84 -10029.66
47 -5.41 135.79 -1.82 289.99 ~47.85 6935.35

49 1 47 5.42 -239.23 -0.21 -160.37 43.29 -6235.86
48 -5.42 252.95 0.21 160.37 -38.13 1025.60

50 1 48 5.63 -332.20 -0.09 -24.39 37.75 -1030.13
14 -5.63 339.06 0.09 24.39 ~-36.72 -2997.38

51 1 6 ~1.38 313.13 -5.38 4.91 146.68 2119.76
35 1.38 -209.27 5.38 -4.91 126.21 11136.15

52 1 35 -1.45 38.30 -3.92 D.10 74.40 -10107.46
44 1.45 39.47 3.92 -0.10 74.72 10085.21

53 1 44 -1.38 ~-211.00 -5.28 5.42 123.90 -11142.45
21 1.38 314.87 5.28 -5.42 144.26 -2201.33

54 1. 2 9.96 -50.14 0.02 0.57 -0.34 -419.57
. 31 -9.96 -43.99 -0.02 -0.57 -0.48 263.51
55 1 31 9.98 -35.24 -0.01 ~0.01 0.15 -126.71
40 ~9.98 -35.24 0.01 0.01 0.12 126.68

56 1 40 -1.926 -43.94 0.03 -0.58 -0.73 -261.27
25 1.96 -50.20 -0.03 0.5%2 -0.86 420.04

57 1 3 12.44 -67.77 0.11 0.50 -2.95 -599.68
32 -12.44 -56.82 -0.11 -0.50 -2.59 321.75

58 1 32 10.30 -46.60 0.10 ~-0.01 -1.9¢ -180.05
41 -10.30 -46.69 -0.10 0.01 -1.%0 181.77

59 1 41 9.56 -56.75 0.07 -0.51 -1.81 -319.19
24 -39.56 -67.83 -0.07 0.51 -1.53 600.43

60 1 4 -2.5¢6 -68.49 0.13 0.26 -3.22 -609.86
33 2.56 -56.09 -0.13 -0.26 -3.23 295.28

6l 1 33 -1.94 ~46.58 0.17 -0.01 -3.30 -175.19
42 1.%4 -46.70 ~-0.17 0.01 -3.25 177.49%9

62 1 42 -2.77 -56.00 g.12 -0.27 -3.07 -2582.63
23 2.717 -68.58 -0.12 0.27 -3.05 611.95

63 1 5 3.04 -55.76 .11 6.04 -2.88 -483.17
. 34 -3.04 ~-45.35 -0.11 -0.04 -2.93 219.12
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HAM PORTABLE CLEANROOM -~ PAGE NOQ. 19

MEMBER END FORCES ~ STRUCTURE TYPE = SPACE

ATL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXTATL SHEAR-Y SHEAR-Z TORSICN MOM-Y MOM-Z

64 1 34 -1.27 -37.81 0.16 0.00 ~-3.02 -99.34
43 1.27 -37.90 -0.16 0.00 ~3.05 100.94

65 1 43 -5.04 -45.29 0.12 -0.04 -2.97 -217.77
22 5.04 -55.82 -0.12 0.04 -2.96 485.05

66 1 7 -5.02 -55.75 0.12 -0.03 -3.00 -482.58
36 5.02 ~45.36 -0.12 0.03 -3.02 219.00

67 1 36 -1.17 -37.83 0.1lé6 0.00 -3.05 -98.57
45 1.17 -37.88 -0.16 0.00 -3.03 100.56

68 1 45 3.06 -45.31 0.11 0.04 -2.89 -218.52
20 -3.06 ~535.80 =-0.11 -0.04 -2.84 484.75

69 1 8 -2.74 -68.47 0.12 -0.26 -3.11 -608.39
37 2.74 -56.11 -0.12 0.26 -3.13 2%4.87

70 1, 37 -1.91 -46.61 0.17 0.00 =3.27 -175.50
. 46 1.91 -46.68 -0.17 0.00 -3.32 176.77
7L 1 46 -2.55 -56.04 0.13 0.27 -3.21 -294.30
19 2.55 -68.54 -0.13 -0.27 -3.20 611.52

T2 1 9 9.67 -67.74 0.07 -0.49 -1.860 -597.39
38 -9.67 -56.84 -0.07 0.49 -1.88 320.94

13 1 38 10.38  -46.61 0.10 0.00 ~1.93 -189.91
47 -10.38 ~46.67 -0.10 0.00 -1.9¢ 191.13

74 1 47 12.52 -56.77 0.11 0.51 -2.57 -320.75
18 -12.52 -67.81 -0.11 -0.51 -2.94 600.98

75 1 10 -1.74 -50.20 ¢.03 -0.56 -0.92 -413.58
-39 1.74 ~43.94 -0.03 0.56 -0.79 260.869

76 1 38 9.99 ~-35.20 -0.01 0.00 0.08 -125.36
48 -9.9% -35.28 0.01 0.00 0.11 126.82

77 1 48 9.86 ~43.97 0.02 0.58 -0.47 -262.80
17 -9.86 ~50.17 -0.02 ~-0.58 -0.32 420.07

78 1 1 1042.63 ~86.30 -39.23 -335.66 1989.25 -2552.52
49 -1066.98 86.30 39.23 335.66 -576.81 -554.24

79 1 43 1011.06 -0.05 -11.55 -568.89 1105.66 -0.58
. 50 -101%.18 0.05 11.55 568.89 -967.08 -0.57
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HAM PORTABLE CLEANROCM ~- PAGE

l MEMBER END- FORCES - STRUCTURE TYPE = SPACE

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y
80 1 11  1077.46 79.88 ~82.50 ~297.62 2441.70  2477.90
51 -1101.81  -79.88  §2.50  297.62  528.34 397.85

81 1 51  992.40 ~0.01 0.00 -~572.50 -0.01 ~0.10
52 -1000.51 0.01 0.00  572.50 ~0.02 -0.01

82 1 16 1042.09 86.44  39.50 =~338.48 -2000.56  2559.78
53 -1066.44  -86.44 -39.50  338.48  576.40 552.04

83 1 53  1009.63 -0.05  11.55 ~568.63 ~-1108.71 -0.30
54 -1017.74 0.05 -11.55  568.63  970.07 -0.36

84 1 26 1035.85  -50.45  68.44 ~303.85 -2307.26 -2188.68
55 -1060.20 50.45 ~68.44  303.85 -156.74 372.46

85 1 55  1000.19 0.03  =-0.01 ~571.42 -438.80  -904.38
56 -1008.30 ~0.03 0.01  571.42  438.91 904.94

86 1, 3 -126.90  -22.82  26.14 -~217.66 -875.14  -894.81
. 49 113.97 35.76 -26.14  217.66 -455.52  -596.36
87 1 9 -129.08  -23.44 -19.07  130.27  780.03  -906.36
51  116.14 36.38  19.07 ~130.27  190.88  -616.26

88 1 1z -122.20  -21.44  27.99 ~200.51 =-915.54  -849.95
51  109.26 34,38 -27.99  200.51 -509.38  -571.19

89 1 15  -51.98  -24.79 -15.59  144.75  810.04  -891.37
53 39.04 37.73  19.99 ~144.75  207.80  -700.00

6 1 18 -127.75  -22.81  26.33 -219.02 -881.46  -894.11
53 114.81 35.75 -26.33  219.02 -459.00  -596.63

3 1 24  -84.18  -25.71 -18.69  139.38  785.63  -933.01
55 71.24 38.65  18.69 ~-139.38  166.07  -705.54

92 1 27 -100.68  -22.54  27.28 <-219.45 -924.75  -862.68
55 87.74 35.48 -27.28  219.45 -464.36  -614.47

93 1 30  -51.48  -24.64 -19.55  141.82  793.83  -886.98
49 38.55 37.58  19.55 ~141.82  201.50  -697.04

94 1 - 1 12.19 0.04 0.00 0.01 -0.02 0.43
57 -0.01 -0.04 0.00 -0.01 0.01 0.45

95 1 11 12.17 -0.02 0.00 ~0.01 0.02 ~0.17
. 58 0.00 0.02 0.00 0.01 0.03 -0.17
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HAM PORTABLE CLEANROOM -- PAGE NO. 21

MEMBER ENDr FCRCES - STRUCTURE TYPE = SPACE =

ALL UNITS ARE -- POUN INCH

MEMBER I1OAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM=-Y MOM-Z
96 1 16 12.18 0.01 0.00 0.00 -0.02 0.09

59 0.00 -0.01 0.00 0.00 -0.01 0.10

97 1 26 12.18 0.00 0.00 -0.01 0.00 0.13

60 -0.01 0.00 0.00 0.01 0.00 0.14

100 1 50 1019.17 0.00 -11.55 -568.82 267.05 0.00
6l =-1031.83 0.00 11.55 568.89 141,92 0.00

101 1 52 1000.55 0.00 0.00 -572.50 0.00 0.00
62 ~1013.21 0.00 0.00 572.50 0.00 0.00

102 1 54 1017.753 G.00 11.55 -568.63 -970.0% 0.03
€3 -1030.42 0.00 -11.55 568.63 -138.88 0.00

103 1 56 1008.30 0.00 0.00 -571.42 -438.87 -904.85
64 -1020.96 0.00 0.00 571.42 438.87 904.84

. *********;**** END OF LATEST ANALYSIS RESULT khkkkhkhkkhkdhd ik

69. PRINT MEMBER STRESSES ALL
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HAM PORTABLE CLEANROOM -~ PAGE NO. 22
MEMBER STRESSES
ALL UNITS ARE POUN/SQ INCH
MEMB LD SECT AXTAT BEND-Y BEND-2Z COMBINED SHEAR-Y SHEAR-Z
1 1 0 32.6 C 24.8 57.2 114.7 249.0 5.0
1.00 32.6 C 38.8 1339.8 1411.3 244.3 5.0
2 1 .0 32.6 C 38.9 1340.0 12411.4 222.0 18.3
1.00 3z.e C 141.6 3801.2 3975.4 212.5 18.3
3 1 .0 1.1 T 2.7 3889.1 3982.9 149.7 0.0
1.00 1.1 T 2.7 5631.3 5635.1 1406.2 6.0
4 1 .0 1.0 T 1.7 5631.3 5634.0 109.8 3.4
" 1.00 1.0 7T 20.9 6821.4 £843.3 100.3 3.4
5 1 .0 1.0 T 20.0 6821.4 6842.4 75.5 0.6
1.00 1.0 T 17.8 7326.9 7345.6 69.7 0.6
© 1 .0 2.9 T 28.1 7327.%9 7358.8 69.5 1.2
1.00 2.8 T 23.9 6824.1 6850.9 75.3 1.2
7 1. 0 2.9 T 24.9 6824.0 €851.7 100.1 7.9
1.00 2.9 7T 19.5 5636.5 5658.9 109.6 7.9
8 1 0 2.8 T 18.5 5636.5 5657.9 140.0 11.6
1.00 2.8 T 83.5 3587.0 4083.3 149.5 11
) 1 0 31.5 C 60.6 3806.7 3898.8 21lz.8 24.1
1.00 31.5 C 74.9 1342.5 1448.% 222.3 24.1
10 1 .0 31.1 C 74.6 1342.4 1448.1 244.6 26.4
1.00 31.1 C 148.9 56.4 236.4 249.3 26.4
11 1 .0 32.6 C 55.9 7.9 896.4 224.1 25.3
1.00 32.6 C 157.3 3614.5 3804.3 200.3 25.3
12 1 .0 0.2 C 0.7 3792.8 3793.7 168.7 12.1
1.00 0.2 ¢C 42.5 4933.1 4975.8 158.9 12.1
i3 1 .0 3.4 7T 11.¢6 4935.2 4950.2 8.1 3.1
1.00 3.4 7 39.3 4854.7 4897.4 17.1 3.1
14 1 .0 3.5 T 50.8 4848.5 4903.8 167.8 3.9
1.00 3.5 T 37.3 3647.6 3688.3 177.5 3.9
15 1 .0 13.8 C 109.7 3460.6 3584.1 186.1 22.7
1.00 13.8 C Bz2.2 96.5 192.6 209.9 22.
1é 1 .0 32.9 C 23.5 47.0 103.4 247.9 5.3
1.00 32.9 C 38.5 1343.5 1414.9 243.1 5.3
17 1 -0 32.8 C 8.6 1343.7 1415.0 220.8 18.4
1.00 32.8 C 142.3 3791.6 3966.7 211.3 18.4
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HAM PORTABLE CLEANROOM —=~ PAGE NO. 23
MEMBER STRESSES
ALL UNITS ARE POUN/SQ INCH
MEMB 1D SECT AXTAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
18 1 .0 .8 T 3.2 3979.3 3983.5 148.2 0.0
1.00 0.9 T 3.1 5605.0 5609.0 138.8 0.0
19 1 0 0.9 T 2.1 5605.0 5608.1 108.3 3.4
1.00 0.9 7T 21.0 €778.4 6800.3 98.8 3.4
2Q 1 .0 1.3 7T 20.1 6778.3 £799.8 T4 .0 0.7
1.00 1.3 T 17.7 7273.5 7292.5 68.2 0.7
21 1 .0 2.6 T 27.4 7274.5 7304.6 71.7 1.1
1.00 2.6 T 23.5 ©754.8 6781.0 77.6 1.1
22 1 .0 2.8 T 24.4 6754.8 6782.1 102.4 7.8
1.00 2.8 T 1.7 5541.2 5563.7 111.9 7.8
23 1 .0 2.8 7T 18.7 5541.2 5562.8 142.3 11.5
1.00 2.8 T B3.6 3875.0 3961.4 151.8 11.5
24 1. .0 22.0 ¢ 59.6 3679.1 3760.7 200.3 23.7
‘ . 1.00 22.0 C 73.7 1355.8 1451.5 209.8 23.7
25 1 .0 21.9 ¢C 73.4 1355.6 1450.9 232.1 26.3
1.00 21.9 ¢ 147.5 27.3 1986.7 236.9 26.3
26 1 .0 28.1 C 52.6 49.5 130.2 218.1 24.5
1.00 28.1 ¢ 154.1 3553.1 3735.4 194.3 24.5
27 1 .0 0.4 C 1.7 3734.1 3736.2 169.7 . 11.9
1.00 0.4 C 42 .8 48B1.8 4925.0 160.0 11.9
28 1 .0 3.4 T 11.1 4889.7 4904 .2 9.1 3.3
1.00 3.4 7 40.1 4827.5 4871.0 16.0 3.3
29 1 .0 3.4 T 51.0 4826.4 4880.8 167.0 3.8
1.00 3.4 T 37.4 3630.1 3670.9 176.7 3.9
30 1 .0 13.7 C 106.7 3444.0 3564.4 185.1 22.1
1.00 13.7 C 80.1 95.5 189.3 209.0 22.1
31 1 .0 2.9 ¢ 27.0 1550.7 1580.5 226.4 0.4
1.00 2.9 ¢C 29.0 517.9 549.8 221.8 0.4
‘ 32 1 .0 2.7 C 29.2 517.6 549.¢6 169.0 0.5
1.00 2.7 C 33.5 3552.8 3589.0 159.8 0.5
33 1 .0 2.8 ¢ 37.0 3552.5 3592.4 90.9 3.8
. 1.00 2.8 C 1.6 5146.2 5150.7 81.7 3.8
34 1 .0 2.6 C 6.7 5146.0 5155.3 13.3 2.6
1.00 2.6 C 17.1 8307.1 5326.8 4.2 2.6
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HAM PORTABLE CLEANROOM -- PAGE NO. 24

. MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

MEMB LD SECT AXTAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z
35 1 .0 2.5 C 12.5  5307.2  5322.2 51.3 11.2
1.00 2.5 ¢ 76.0  4693.2  4771.7 56.9 11.2

36 1 .0 3.5 C 78.3  4690.8  4772.6 57.0 11.3
1.00 3.5 C 14.0  5306.3  5323.8 51.4 11.3

37 1 .0 3.3 ¢ 18.7  5306.3  5328.3 4.0 3.6
1.00 3.3 ¢ 14.9  5147.7  5165.9 13.2 3.6

38 1 .0 3.3 ¢ 10.0  5147.8  5161.0 81.6 2.0
1.00 3.3 C 28.2  3556.1  3587.7 50.8 2.0

318 1 .0 3.3 ¢ 25.3  3556.3  3585.0  159.8 0.5
1.00 3.3 ¢ 30.4 522.4 556.1  168.9 0.5

0 1 .0 3.6 ¢ 29.8 522.7 556.1  221.7 22.9
1.00 3.6 C 75.9  1544.5  1624.0  226.2 22.9

41 1. .0 3.1 ¢ 78.0  1561.6  1642.6  226.3 23.4
. 1.00 3.1 ¢ 29.8 506.0 538.9  221.7 23.4
42 1 .0 3.3 ¢ 30.3 505.8 539.3  168.9 0.5
1.00 3.3 C 25.6  3539.8  3568.7  159.8 0.5

a3 1 .0 3.1 ¢ 28.4  3539.5  3571.1 90.8 2.0
1.00 3.1¢ 10.2  5131.8  5145.1 §1.7 2.0

44 1 .0 3.3 ¢ 15.1  5131.6  5150.0 13.2 3.6
1.00 3.3 ¢ 18.5  5290.9  5312.8 4.1 3.6

45 1 .0 3.1 ¢ 13.9  5290.8  5307.9 51.4 11.2
1.00 3.1 ¢ 77.3  4675.8  4756.3 57.0 11.2

6 1 .0 2.5 C 75.4  4678.5  4756.4 57.3 11.0
1.00 2.5 ¢ 12.8  5297.0  5312.2 51.7 11.0

47 1 .0 2.6 C 17.3  5297.1  5317.0 3.8 2.6
1.00 2.6 C 6.4  5143.3  5152.3 12.9 2.6

48 1 .0 2.7 ¢C 1.4  5143.4  5147.5 81.4 3.8
1.00 2.7 ¢C 36.8  3556.6  3596.1 90.5 3.8

4 1 .0 2.7 ¢ 33.3  3556.8  3592.8  159.5 0.4
1.00 2.7 C 29.3 528.0 560.0  168.6 0.4

50 1 .0 2.8 C 29.0 528.3 560.1  221.5 0.2
. 1.00 2.8 C 28.2  1537.1  1568.2  226.0 0.2
51 1 .0 0.7 T  112.8  1087.1  1200.6  208.8 10.8
1.00 0.7 T e7.1 5710.8 5808B.¢6 13%9.5 10.8
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HAM PORTABLE CLEANROOM -- PAGE NO. 25
. MEMBER STRESSES
ATI UNITS ARE POUN/SQ INCH
MEMB LD SECT AXTIAL BEND-Y BEND-Z COMBINED SHEAR-Y ‘ SHEAR-2Z
52 i .0 0.7 T 57.2 5183.3 5241.3 25.5 7.8
1.00 0.7 T 57.5 5171.9 5230.1 26.3 7.8
53 1 .0 0.7 T 85.3 5714.1 5810.1 140.7 10.6
1.00 0.7 T 111.0 1128.9 1240.5 209.9 10.6
54 1.0 17.4 C 4.8 2974.5 2996.6 152.4 0.1
1.00 17.4 C 6.8 1868.1 1892.2 133.7 0.1
55 1 .0 17.4 C 2.0 898.3 917.7 107.1 0.0
1.00 17.4 C 1.7 898.1 917.2 107.1 0.0
56 1 .0 3.4 T 10.3 1852.2 1866.0 133.6 0.1
1.00 3.4 T 12.1 2977.9 2993.3 152.6 0.1
57 1 .0 21.7 ¢C 41.4 4251.4 4314.4 206.0 0.4
1.00 21.7 ¢ 36.3 2281.1 2339.0 172.7 0.4
58 1. .0 17.9 C 27.5 1347.4 1392.8 141.6 0.4
. 1.00 17.9 C 26.7 1359.5 1404.1 141.9 0.4
59 1 .0 16.7 C 25.4 2262.9 2304.9 172.5 0.2
1.00 16.7 C 21.5 4256.7 4294.8 206.2 0.2
60 1 .0 4.5 T 45.2 4323.6 4373.3 208.2 0.5
1.00 4.5 T 45.4 2093.4 2143.2 170.5 0.5
61 1 .0 3.4 T 46.3 1242.0 1291.7 141.6 0.6
1.00 3.4 T 45,5 1258.3 1307.2 142.0 0.6
62 1 .0 4.8 T 43,0 2074.6 2122.5 170.2 0.4
1.00 4.8 T 42.7 4338.4 4385.9 208.5 0.4
63 1 .0 5.3 C 40.3 3425.4 3471.1 169.5 0.4
1.00 5.3 C 41.0 1553.5 1599.8 137.9 0.4
64 1 .0 2.2 T 42.4 704.2 748.8 114.9 0.6
1.00 2.2 T 42.7 715.6 760.6 115.2 0.6
65 1 .0 8.8 T 41.7 1543.9 1594.4 137.7 0.4
1.00 8.8 T 41.5 3438.7 3488.9 169.7 0.4
66 1 .0 8.7 T 42.1 3421.2 3472.1 169.5 0.4
1.00 8.7 T 42.4 1552.6 1603.8 137.9 0.4
67 1 .0 2.0 T 42.8 705.9 750.8 115.0 0.6
. 1.00 2.0 T 42.5 712.9 757.4 115.1 0.6
68 1 .0 5.3 ¢ 40.5 1549.2 1595.1 137.7 0.4
1.00 5.3 ¢ 39.8 3436.6 3481.8 169.6 0.4
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HAM PORTAELE CLEANROOM -~ PAGE NO. 26
| MEMBER STRESSES
ALL UNITS ARE POUN/SQ INCH

MEMB 1D SECT AXTIAT BEND~Y BEND-Z COMBINED SHEAR-Y SHEAR-2Z
63 1 .0 4.8 T 43.6 4313.1 4361.5 208.1 0.4
1.00 4.8 7T 43.9 2090.5 2139.1 170.6 0.4
70 1 .0 3.3 7T 45.8 1244.2 1253.3 141.7 0.6
1.00 3.3 7 46.6 1253.2 1303.1 141.9 0.6
71 1 .0 4.4 T 45.0 2086.4 2135.9 170.3 0.5
1.00 4.4 T 44.9 4335.3 4384.¢6 208.3 0.3
72 1 .0 l6.8 C 22.4 4235.2 4274.4 205.9 0.2
1.00 l6.8 C 26.3 2275.3 2318.4 172.8 0.2
73 1 .0 18.1 C 27.1 1346.4 1381.6 141.7 0.4
1.00 1.1 C 28.0 1355.0 1401.1 141.9 0.4
74 1 .0 21.8 C 36.1 2274.0 2331.9 172.6 0.4
1.00 2l.8 C 41.2 4260.6 4323.6 206.1 0.4
75 1, .0 3.0T 12.8 2974.6 2890.5 152.6 0.1
. ©1.00 3.0T 11.2 1848.1 1862.3 133.5 0.1
76 1 .0 17.4 C 1.2 888.7 907.3 107.0 0.0
1.00 17.4 C 1.5 §99.1 818.0 107.2 0.0
77 1 .0 17.2 C 6.6 1863.1 1886.8 133.6 0.1
1.00 17.2 C 4.5 2978.0 2999.8 i52.5 0.1
78 1 .0 436.2 C 80%9.6 1038.8 2284.6 65.8 29.9
1.90 44¢.4 C 234.7 225.6 506.7 65.8 29.9
79 1 .0 423.0 C 450.0 0.2 873.3 0.0 8.8
1.00 426.4 C 393.6 0.2 B20.2 0.0 g.8
80 1 .0 430.8 C 893.7 1008.4 2453.0 €0.9 62.9
1.00 461.0 C 215.0 161.9 837.9 60.9 62.9
81 1 .0 415.2 C 0.0 0.0 415.3 0.0 0.0
1.00 418.6 C 0.0 0.0 418.6 0.0 0.0
82 1 .0 426.0 C Bl14.2 1041.8 2292.0 €5.9 30.1
1.00 446.2 C 235.4 224.7 906.3 65.9 30.1
83 1 .0 422.4 C 451.2 0.1 873.8 0.0 8.8
1.00 425.8 C 394.8 0.1 820.8 0.0 g.8
84 1 .0 433.4 C 939.0 890.7 2263.2 38.4 52.1
. 1.00 443.6 C 63.8 151.6 659.0 38.4 52.1
B85 1 .0 418.5 C 178.6 368.,1 965.1 0.0 0.0
1.00 4z21.9 C 178.6 368.3 968.8 0.0 0.0
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HaM PORTABLE CLEANROCM -- PAGE NO. 28

o e de de o e de o K Fe-dke kR ke END oF LATEST ANALYSIS RESULT ***********;**

70. PARAMETER
71. CODE AISC

72. FYLD 42000, MEMB 1 TO 53 78 TO 97

73. FYLD 21999.9%94 MEMB 54 TO 77 100 TO 103
74. WMIN 0.188 ALL

75. DFF 0.063 ALL

76. LY 197.5 MEMB 1 TO 10 16 TO 25

77. LZ 197.5 MEMB 1 TO 10 16 TO 25

78. LY 139.5 MEMB 11 TO 15 26 TO 30 51 TO 53
79. L2 139.5 MEMB 11 TO 15 26 TO 30 51 TO 53
80. UNL 96. MEMB 100 TO 103

81. KY 1. MEMB 100 TO 103

82. KZ 1. MEMB 100 TO 103

83. CB 1. ALL

84. MAIN 0. ALL

85. TRACK 1. ALL

86. RATIO 1. ALL

87. WELD 1. ALL

88. LOAD LIST ALL

89. CHECK CODE ALL
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HAM PORTABLE CLEANROCM -- PAGE NOC. 29

. . : - STAAD-ITI CODE CHECKING - (AISC)

Je e kg ok de ok ok ok ek gk ke ok de ek ke ke ok

ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TAELE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
1 8T TUB 60303 PASS AISC- HI1-3 0.060 1
102.52 C 124.16 6386.57 12.00
| = e e e !
| MEM= 1, UNIT KIP-INCH, L= 12.0 AX= 3.1l4 3SiI= 4.8 8Y¥= 3.2 |

{ KEL/R-¥= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2= 25.20 |
| FT2= 25.20 FCY¥= 25.20 FTY= 25.20 FA= 5,85 FI= 25,20 FvV= 16.80 |

2 ST TUB 60303 PASS AISC- H1-3 0.182 1
102.21 ¢ 453.24 18119.21 24.00
oo o o |
| = 2, UNIT KIP-INCH, 1= 24.0 &AX= 3.14 82= 4.8 S¥= 3.2 |

] KL/R-¥= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY¥= 25.20 PTY= 25.20 FA= 5.85 FI= 25.20 FV= 16.80 |

3 ST TUB 60303 PASS AISC- H2-1 0.224 1
. 3.48 71 -8.58 26842.41 24.00
= m o o |
. | MEM= 3, UNIT KIP-INCH, 1= 24.0 &aX= 3.14 S§Si= 4.8 SY= 3.2 |

| KL/R-Y= 152.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |

4 ST TUB 60303 PASS AISC- H2-1 0.272 1
3.2z 7T -66.84 32515.27 24.00
[ = o o e e |
| MEM= 4, UNIT KIP-INCH, L= 24.0 AX= 3.14 8Si= 4.8 S8Y¥Y= 3.2 |

| KL/R-¥= 158.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25,20 FA= 5.85 FT= 25.20 FV= 16.80 I

5 ST TUR 60303 PASS AISC- H2-1 0.291 1
3.15 T -56.86 34924.72 14.75
| = e |
| MEM= 5, UNIT KIP-INCH, = 14.8 AX= 3.14 SI= 4.8 BSY¥= 3.2 |

| KL/R-Y¥= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ2= 25.20 FCY= 25.20 FTY= 25.20 FA= b5.85 FT= 25.20 FvV= 16.80 i

&€ ST TUB 60303 PASS AISC- H2-1 0.292 1
9.05 T -89.82 -34929,59 0.00
= e e e e |
| MEM= 6, UNIT KIP-INCH, 1= 14.8 B2aX= 3.14 3= 4.8 SY¥= 3.2 |

| KL/R-Y= 15%9.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 Fa= b5.8B5 FT= 25.20 FV= 16.80 {
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HAM PORTABLE CLEANROOM -- PAGE NO. 30

l ATL UNITS ARE - POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
7 ST TUB 60303 PASS AISC- H2-1 0.272 1
8.01 T -79.54 -32527.80 0.00
e !
| MEM= 7, UNIT KIP-INCH, L= 24.0 AX= 3.14 32Z= 4.8 8Y¥= 3.2 |

| KL/R-Y= 158.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCEZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY¥= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 [

8 ST TUB 60303 PASS AISC- H2-1 0.225 1
8.80 T 59.35 -26867.34 D.00
D |
| MEM= 8, UNIT KIP-INCH, L= 24.0 aX= 3.14 3Z= 4.8 SY¥Y= 3.2 |

| KL/R-Y= 15%.,7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY= 25.20 FTy= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 i

9 ST TUB 60303 PASS AISC- H1-3 0.159 1
99.05 C -193.80 -18145.39 0.00
| !
| = 9, UNIT KIP-INCH, L= 24.0 AX= 3.14 S§Z= 4.8 SY¥Y= 3.2 |
| KL/R-Y= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
. | FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |
= e e e !
10 ST TUB 60303 PASS AISC- H1-3 0.062 1
97.55 C 238,76 ~6398.76 0.00

| MEM= 10, UNIT KIP-INCH, L= 12.0 &AX= 3.14 Ssi= 4.8 8Y= 3.2 |
| KL/R-Y= 15%.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |

11 ST TUB 60303 PASS ATSC~ H1-3 0.152 1
102.29 C 503.27 17228.9%9 36.00

| MEM= 11, UNIT KIP-INCH, L= 36.0 BAX¥= 3.14 siZ= 4.8 SY= 3.2 |
| KL/R-Y= 112.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 11.68 FT= 25.20 FV= 16.80 |

12 ST TUB 60303 PASS AISC- H1-3 0.197 1
0.62 -135.86 23514.55 14.75

| MEM= 12, UNIT KIP-INCH, L= 14.8 AX= 3.14 sZ= 4.8 sy= 3.2 |
| KL/R-Y= 112.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 11.68 FT= 25.20 FV= 16.80 |

13 8T TUB 60303 PASS AISC- H2-1 0.1%6 1
10.68 T 37.00 -23524.60 0.00
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HAM PORTABLE CLEANROOM -=- PAGE NO. 31
ALL UNITS ARE -~ POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
F¥ MY M2 LOCATION

| MEM= 13, UNIT KIP-INCH, I= 38.0 AX= 3.14 s5Z= 4.8 SY= 3.2 |
| KL/R-¥= 112.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2Z= 25.20 |
| FT2= 25.20 PCY= 25.20 FTY= 25.20 FA= 11.68 FT= 25.20 FV= 16.80 |

14 ST TUB 60303 PASS ATISC- H2-1 0.195 1
10.92 T 162.53 -23116.13 G8.00

] = 14, UNIT KIP-INCH, L= 14.8 AX= 3.14 SZI= 4.8 8Y¥Y= 3.2 |
| KL/R~Y= 112.8 CB= 1.00 7YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 PCY= 25.20 FIY¥Y= 25.20 FA= 11.68 FT= 25.20 FV= 16.80 |

15 ST TUB 60303 PasSs ATSC- H1-3 0.143 1
43.47 C -351.086 -16495.53 0.00

| MEM= 15, UNIT KIP-INCH, L= 36.0 AX= 3.14 3i= 4.8 B8Y= 3.2 |
| KL/R-Y= 112.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 Fa= 11.68 FI= 25.20 FV= 16.80 |

16 ST .TUB 60303 PASS AISC- H1-3 0.060 1

. 103.37 C 123.08 6404.18 12.00
B T |
| = 16, UNIT KIP-INCH, L= 12.0 AX= 3.14 sSZ= 4.8 SY=. 3.2 |

| EL/R-Y= 1539.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |

17 ST TUB 60303 PASS AIlsC- H1-3 0.162 1
103.05 C 455.22 18073.40 24.00

| MEM= 17, UNIT KIP-IRCH, L= 24.0 AX= 3.14 52= 4.8 B8Y= 3.2 |
| KL/R-Y= 159.7 CB= 1.00 YLD= 42,00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |

18 ST TUB 60303 PASS AISC- HZ2-1 0.223 1
2.91 T -9.83 26717.31 24.00

| MEM= 18, UNIT KIP-INCH, L= 24.0 aX= 3.14 8Z= 4.8 B8Y= 3.2 |
| KL/R-¥Y= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25,20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 Fa= 5.85 FT= 25.20 FV= 16.80 |

19 ST TUB 60303 PASS AISC- H2-1 0.270 1
2.92 T -67.32 32310.1% 24.00

| MEM= 19, UNIT KIP-INCH, 1= 24.0 a¥= 3.14 Si= 4.8 8Y= 3.2 |
| KL/R-Y= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FIZ2= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |
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HAM PORTABLE CLEANROOM -=- PAGE NO. 32

ALL UNITS ARE - -POUN INCH (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
' FX MY MZ LOCATION
20 ST TUB 60303 PASS AISC- H2-1 0.288 1
4,20 T -56.54 34670.12 14.75

! MEM= 20, UNIT KIP-INCH, L= 14.8 2aX= 3.14 SZ= 4.8 sY¥= 3.2 |
| KL/R-Y= 159.7 CB= 1.00 VYLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| ¥FTZ= 25.20 FCY= 25.20 FTY= 25,20 FA= 5.85 FT= 25.20 FV= 16.80 |

21 ST TUB 60303 PASS AISC- H2-1 0.290 1
8.26 T -87.71 -34675.22 0.00

| = 21, UNIT KIP-INCH, L= 14.8 AX= 3.14 sz= 4.8 SY= 3.2 |
| KL/R-Y= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2Z= 25.20 |
| FTZ= 25.20 FCY¥= 25.20 FTY= 25.20 FA= 5.85 FT= 25,20 FV= 16.80 ]

22 8T TUB 60303 PASS AISC- H2-1 0.269 1
8.94 T | -78.21 -32197.92 0.00

| MEM= 22, UNIT KIP-INCH, IL= 24.0 AX= 3.14 S2= 4.8 8SY¥Y= 3.2 |
| KL/R-Y= 158.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |

. | FT2= 25.20 FCY= 25.20 FTY¥= 25.20 FA= 5.85 FT= 25.20 Fv= 16.80 |
| e e l
23 ST TUB 60303 PASS AISC- H2-1 0.221 1
8.72 T 59,99 ~26413.26 0.00

| MEM= 23, UNIT KIP-INCH, L= 24.0 AX= 3.14 8§Z= 4.8 B5Y= 3.2 |
| KEL/R-Y= 159.7 CB= 1,00 YLD= 42.00 ALLOWABLE STRESSES: FC2Z= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |

24 ST TUB 60303 PASS ATSC- H1-3 0.152 1
65.04 C -190.78 -17537.01 0.00

[ = 24, UNIT KIP-INCH, L= 24.0 AX= 3.14 S2= 4.8 S¥= 3.2 |
| KL/R-Y= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 ¥FA= 5.85 FT= 25.20 FV= 16.80 |

25 ST TUB 60303 PASS AISC- H1-3 0.060 1
68.65 C 235.03 -6461.73 .00

| MEM= 25, UNIT KIP-INCH, L= 12.0 A¥X= 3.14 8Z= 4.8 SY¥= 3.2 |
| KL/R-Y= 159.7 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25,20 |
| FTZ2= 25.20 FCY= 25.20 FTY= 25.20 FA= 5.85 FT= 25.20 FV= 16.80 |

26 ST TUB 60303 PASS AISC- H1-3 0.150 1
88.35 C 493.22 16936.65 36.00
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‘ HaM PORTABLE CLEANROOM -- PAGE NO. 33
ALL UNITS ARE - POUN INCH - {(UNLESS OTHERWISE NOTED) h

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

! MEM= 26, UNIT KIP-INCH, L= 36.0 2aX= 3.14 5&= 4.8 5y= 3.2 |
| KL/R-Y¥= 112.8 CB= 1.00 VYLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| PTZ2= 25.20 FCY= 25.20 FTY= 25.20 FA= 11.68 FT= 25.20 FV= 16.80 [

27 ST TUB 60303 PASS AISC~ H1-3 D.185 1
1.31 ¢C -137.06 23269.86 14.75

| MEM= 27, UNIT KIP-INCH, L= 14.8 BAX= 3.14 B8I= 4.8 8Y= 3.2 |
| KL/R-¥= 112.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FaA= 11.68 FT= 25.20 FV= 16.80 !

28 ST TUB 60303 PASS ATIsSC- H2-1 0.195 1
10.57 T 35.54 -23307.66 0.00

| MEM= 28, UNIT KIP-INCH, 1= 38.0 2aX= 3.14 8Sz= 4.8 sY=_ 3.2 |
| KL/R-Y= 112.8 CB= 1.00 YLD= 42.00 ALLOWARLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 11.68 FT= 25.20 FV= 16.80 !
29 ST TUB 60303 PASS AISC- H2-1 0.194 1
. 10.65 T 163.12 -23006.02 0.00
| MEM= 29, UNIT KIP-INCH, L= 14.8 A¥= 3.14 8zZ= 4.8 s8Y= 3.2 |

| KL/R-Y= 112.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2= 25.20 |
[ FTZ= 25.20 FCY= 25.20 FTY= 25.20 ¥FA= 11.68 FT= 25.20 FV= 16.80 !

30 ST TUB 60303 PASS AISC- H1-3 0.142 1
42.98 C -341.36 -16416.41 0.00

| MEM= 30, UNIT KIP-INCH, 1= 36.0 AX= 3.14 8Si= 4.8 SY= 3.2 |
| XKL/R-Y= 112.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FT¥= 25.20 FA= 11.68 FT= 25.20 FV= 16.80 |

31 ST TUB 40203 PASS ATSC- H1-3 0.063 1
5.88 C -35.04 3023.79 0.00

| MEM= 31, UNIT KIP-INCH, 1= 12.0 AX= 2.02 SZz= 2.0 8Y= 1.3 |

| KL/R-¥= 15.0 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2Z= 25.20 |

| PT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 24.29 FT= 25.20 FV= 16.80 |

T G |
32 ST TUB 40203 PASS AISC~- H1-3 0.142 1
5.54 C 43.51 6928.03 24.00

| MEM= 32, UNIT KIP-INCH, 1= 24.0 a¥= 2.02 S&= 2.0 sY¥= 1.3 |

| KL/R-Y= 29.3 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2= 25.20 |
| FIZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 |
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HAM PORTABLE CLEANROOM -— PAGE NO. 34

ALL UNITS ARE - POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
33 ST TUB 40203 PASS ATISC- H1-3 0.204 1
5.72 C 2.14 10035.15 24.00

! = 33, UNIT KIP-INCH, L= 24.0 &AY= 2.02 8SZ= 2.0 8= 1.3 |
| KL/R-Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTyY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 |

34 ST TUB 40203 PASS AISC- H1-3 0.211 1l
5.22 C -22.22 10348.90 24.00

i = 34, UNIT EIP-INCH, L= 24.0 A¥= 2.02 &8Z= 2.0 8Y= 1.3 |
| KEL/R-¥Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 |

35 ST TUB 40203 PASS AISC- H1-3 0.211 1
5.11 ¢ 16.28 -10349.03 0.00

| MEM= 35, UNIT KIP-INCH, L= 14.8 BAxX= 2.02 8Si= 2.0 5s¥= 1.3 |
| KL/R-Y= 18.4 CB= 1.00 YLD= 42.00 ALLOWABLE SYTRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 24.04 FT= 25.20 FV= 16.80 !

36 ST TUB 40203 PASS ATISC- H1-3 0.211 1
7.09 C 18.22 10347.23 14.75

| MEM= 36, UNIT KIP-INCH, L= 14.8 AX= 2.02 82= 2.0 8¥= 1.3 |
| KL/R-¥= 18.4 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FI2= 25.20 FPCY= 25.20 FTY= 25.20 FA= 24.04 FT= 25.20 Fv= 16.80 |

37 ST TUB 40203 PASS AISC- H1-3 0.211 1
6.66 C -24.30 -10347.33 0.00

| MEM= 37, UNIT KIP-INCH, L= 24.0 A= 2.02 8gZ= 2.0 8¥Y= 1.3 |
| KL/R-Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 {

38 ST TUB 40203 PASS AISC- H1-3 0.205 1
6.64 C 12.99 ~10038.14 0.00

| MEM= 38, UNIT KIP-INCH, L= 24.0 AX= 2.02 Sg= 2.0 8Y= 1.3 |
| KL/R~Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 |

3% ST TUB 40203 PASS ATISC- HI1-3 0.142 1
6.74 C 32.91 ~-6934.87 0.00
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HAM PORTABLE CLEANROCM -- PAGE NO. 35
ALL UNITS ARE - POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

| MEM= 3%, UNIT KIP-INCH, L= 24.0 &a¥= 2.02 8I= 2.0 5Y= 1.3 |}
i KL/R-Y= 29.% CRB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZI= 25.20 |
| FTZ= 25.20 PCY= 25.20 FTY= 25.20 Fa= 23.07 FT= 25.20 FV= 16.80 |

40 ST TUB 40203 PASS AISC- H1-3 0.064 1
7.33 ¢ 98.68 -3011.76 12.00

i = 40, UNIT KIP-INCH, 1= 12.0 aX= 2.02 S8Z= 2.0 sy= 1.3 |
| KL/R-¥Y= 15.0 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 PFCY= 25.20 FTY= 25.20 FA= 24.29 FT= 25.20 FV= 16.80 |

41 ST TUB 40203 PASS AISC- H1-3 0.065 1
6.20 C 101.42 3045.02 ¢.00

| = 41, UNIT RIP-INCH, I1L= 12.0 &aX= 2.02 SZ= 2.0 B8¥= 1.3 |
| KL/R-Y= 15.0 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 PCY= 25.20 FTY= 25.20 FA= 24.2% FT= 25.20 FV= 16.80

42 ST .TUB 40203 PASS ATSC- H1-3 0.142 1
. 6.60 C 33.24 6902.70 24.00

| MEM= 42, UNIT KIP-INCH, 1= 24.0 &aX¥= 2.02 8i= 2.0 5¥= 1.3 |
| KL/R-Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 ]

43 ST TUB 40203 PASS AISC- HI1-3 0.204 1
6.26 C 13.26 10007.03 24.00
[ == o o e :
| MEM= 43, UNIT KIP-INCH, L= 24.0 &a¥= 2.02 8i= 2.0 s¥= 1.3 |

| KL/R-Y= 29.9 CB= 1.00 YLD= 42.00 AILLOWABLE STRESSES: FC2= 25.20 |
| PTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 |

44 ST TUB 40203 PASS AISC- H1-3 0.211 1
6.73 C -24.08 10317.29 24.00

| MEM= 44, UNIT KIP-INCH, L= 24.0 AX= 2.02 8Z= 2.0 S8Y= 1.3 |
| KL/R-Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 PFTY= 25.20 Fh= 23.07 FT= 25.20 FV= 16.80 |

45 ST TUB 40203 PASS ATSC- H1-3 0.211 1
6.33 C 18.06 ~10317.12 0.00

| MEM= 4%, UNIT KIP-INCH, L= 14.8 AX= 2.02 8I= 2.0 sY= 1.3 |
| KL/R-Y= 18.4 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA~= 24.04 FT= 25.20 FV= 16.80 |
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2ALL UNITS ARE - POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TAELE RESULT/ CRITICATL COND/ RATIC/ LOADING/
FX MY MZ LOCATION
46 ST TUB 40203 PASS AISC- H1-3 0.211 1
4.95 C 16.58 10329.13 14.75

| = 46, UNIT KIP-INCH, L= 14.8 &aX= 2.02 si= 2.0 B8¥= 1.3 |
| KL/R-Y= 18.4 CB= 1.00 YLD= 42,00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 24.04 FT= 25.20 FV= 16.80 |

47 ST TUB 40203 PASS ATSC- H1-3 0.211 1
5.27 ¢ -22.50 -10329.25 0.00

| MEM= 47, UNIT KIP-INCH, L= 24.0 &aX= 2.02 SZ= 2.0 B8Y= 1.3 1}
| KL/R-Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 F¥FV= 16.80 t

48 ST TUB 40203 PASS AI3C- H1-3 0.204 1
5.41 C 1.84 ~-10029.66 0.00

| MEM= 48, UNIT KIP-INCH, L= 24.0 AX= 2.02 SZ= 2.0 B¥= 1.3 |
|} KL/R-Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |

. | FT2= 25.20Q0 FCY= 25.20 FTY= 25,20 Fa= 23.07 FT= 25.20 FV= 16.890 [
| == e o |
49 ST TUB 40203 PASS AISC- H1-3 0.143 1
5.42 C 43.29 -6935.86 0.00

] = 49, UNIT KIP-INCH, L= 24.0 AX= 2.02 8Z= 2.0 B8Y= 1.3 |
| KL/R-¥Y= 29.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ2= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.07 FT= 25.20 FV= 16.80 |

50 ST TUB 40203 PASS AISC- H1-3 0.062 1
3.3 C -36.72 -2997.38 12.00

| MEM= 50, UNIT KIP-INCH, L= 12.0 AX= 2.02 Sz= 2.0 s5Y¥Y= 1.3 |
| KL/R-¥= 15.0 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCE&= 25.20 |
| FTZ= 25.20 FCY¥= 25.20 FTY= 25.20 FA= 24.29 FT= 25.20 FV= 16.80 i

51 ST TUB 40203 PASS AISC- H2-1 0.231 1
1.38 T 126.21 11136.15 50.75

| MEM= 51, UNIT KIP-INCH, L= 50.8 2Ax= 2,02 Si= 2.0 B8Y¥= 1.3 |
| KL/R~Y= 173.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 4.94 FT= 25.20 FV= 16.80 i

52 ST TUB 40203 PASS AISC- Hz-1 0.208 1
1.45 T 74,40 -10107.4¢ 0.00
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ATL UNITS ARE - "POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATICN

| MEM= 52, UNIT KIP-INCH, L= 38.0 AX= 2.02 32Z= 2.0 B3¥= 1.3 |
| EL/R-Y= 173.9 CB= 1.00 YLD= 42,00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY¥= 25.20 FTY= 25.20 FA= 4.%4 FT= 25.20 FV= 16.80 [

53 ST TUB 40203 PASS AISC- Hz-1 0.231 1
1.38 T 123.90 -11142.45 0.00

| MEM= 53, UNIT RIP-INCH, L= 50.8 BAa¥= 2.02 SZ= 2.0 sY= 1.3 4
| KL/R-Y= 173.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| PTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 4.94 FT= 25.20 FV= 16.80 |

54 PRI SMAT PASS AISC- H1-3 0.235 1
9.96 C -0.34 -419.57 0.00

| MEM= 54, UNIT KIP-INCH, L= 50.8 &A= 0.57 s52= 0.1 sY= 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 {
| FTZ= 14.52 FCY¥= 13.20 FTY= 14,52 FA= 1.86 FT= 13.20 Fv= B8.80 I

55 . PRI SMAT PASS AISC- H1-3 0.073 1
. 9.98 C 0.15 ~-126.71 0.00

| MEM= 55, UNIT XIP-INCH, = 38.0 AX= 0.57 B52Z= 0.1 B8Y¥Y= 0.1 }
| KL/R-Y= 124.6 CB= 1.00 YID= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY¥= 13.20 FTY= 14.52 FA= 3.32 FT= 13.20 FV= 8.80 ]

56 PRI SMAT PASS AISC- H2-1 0.227 1
1.96 T -0.86 420.04 50.75

| MEM= 56, UNIT KIP-INCH, = 50.8 A¥= 0.57 8= 0.1 5¥= 0.1 14
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZI= 13.20 |
| FTZ2= 14.52 FCY= 13.20 FTY= 14,52 FA= 1.86 FT= 13.20 FV= B8.80 |

57 PRI SMAT PASS AIsSC- HI1I-3 0.337 1
i2.44 C -2.95 ~-59%.68 0.00

i = 57, UNIT KIP-INCH, L= 50.8 &AX= 0.57 8Z= 0.1 s¥= 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ&= 14.52 FCY= 13.20 F¥FTY= 14.52 Fa= 1.86 FT= 13.20 Fv= §.80 |

58 PRI SMAT PASS AISC- H1-3 0.110 1
10.30 C -1.90 191.77 38.00

| MEM= 58, UNIT KIP-INCH, L= 38.0 2aX= 0.57 s2Z= 0.1 s¥y= 0.1 |
| KL/R-Y= 124.6 CB= 1.00 YLD= 22.00 AILLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 ¥FTY= 14.52 FA= 3.32 FT= 13.20 FvV= 8.80 |
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ALL UNITS ARE - POUN INCH (UNLESS OTHERWISE NOTED)

-- PAGE NO. 38

MEMBER TABLE RESULT/  CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
59 PRI SMAT PASS AISC- H1-3 0.333 1
9.56 C ~1.53 600.43 50.75
[ == e |
| MEM= 59, UNIT KIP-INCH, L= 50.8 AX= 0.57 SZ= 0.1 SY= 0.1 |
| KL/R~Y= 166.3 CB=~ 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 Fv= §.80 |
R et |
60 PRI SMAT PASS AISC- H2-1 0.331 1
2.56 T -3.22 -609.86 0.00
[ == o e 1
| MEM= 60, UNIT KIP-INCH, L= 50.8 AX= 0.57 S2z= 0.1 Sy=_ 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 FV= 8.80 |
T e !
61 PRT SMAT PASS AISC- H2-1 0.099 1
1.94 7T -3.25 177.49 38.00
| = o e e e e oo i
| MEM= 61, UNIT KIP-INCH, L= 38.0 2aX= 0,57 SZ= 0.1 SY= 0.1 |
| KL/R-Y= 124.6 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FC2= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.32 FT= 13.20 FV= 8.80 |
| = e e o !
62 PRI SMAT PASS AISC- H2-1 0.332 1
2.77 T -3.05 611.95 50.75
R Tt !
| MEM= 62, UNIT KIP-INCH, L= 50.8 AX= 0.57 Sz= 0.1 Sy= 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 Fv= 8.80 |
B !
63 PRI SMAT PASS AISC- H1-3 0.265 1
3.04 C -2.88 -483.17 0.00
| === = e e e e mmmmeoo s |
| MEM= 63, UNIT KIP-INCH, L= 50.8 AX= 0.57 S2= 0.1 Sy= 0.1 |
| KL/R-Y= 166,3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FI= 13.20 Fv= 8.80 |
T e !
64 PRI SMAT PASS AISC- H2-1 0.057 1
1.27 T -3.05 100.54 38.00
| = m e —m oo !
f = 64, UNIT KIP-INCH, L= 38.0 AX= 0.57 Sz= 0.1 Sy= 0.1 ]
| KL/R-Y= 124.6 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FT%= 14.52 FCY= 13.20 FTY= 14,52 FA= 3.32 FT= 13.20 Fv= 8.80 |
R !
65 PRI SMAT PASS AISC- H2-1 0.264 1
5.04 T -2.96 485.05 50.75
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. ALL UNITS ARE - POUN INCH- (UNLESS OTHERWISE NOTED)

MEMEBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

| = = e o e e e e e |

| MEM= 65, UNIT KIP-INCH, = 50.8 AaX= 0.57 sgi= 0.1 8¥= 0.1 |

| EL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FC2= 13.20 |
| FTZ2= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 FV= §8.80 |

66 PRI SMAT PAS3S AISC- Hz2-1 0.262 1
5.02 T -3.00 -482.58 0.00

| MEM= 66, UNIT KIP-INCH, L= 50.8 aX= 0.57 sz= 0.1 sY¥= 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZI= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY¥= 14.52 FA= 1.86 FT= 13.20 Fv= 18.80 ]

&7 PRI SMAT PASS AISC- H2-1 0.057 1
1.17 T -3.03 100.56 38.00
| e e e o !
| MEM= 67, UNIT KIP-INWNCH, L= 38.0 &¥= 0.57 8ZI= 0.1 8¥= 0.1 |

| KL/R-Y= 124.6 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FT2= 14.52 FCY= 13.20 FTY= 14.52 FA= 3.32 PFI= 13.20 EV= 8.80 |
68 PRI SMAT PASS AISC- H1-3 0.266 1
. 3.06 C Z2.84 484.75 50.75
| MEM= 68, UNIT KIP-INCH, = 50.8 A¥X= 0.57 8zZ= 0.1 S5Y= 0.1 |

| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FC2Z= 13.20 |
| | FTZ= 14,52 FCY= 13.20 FTY¥= 14.52 FA= 1.86 FT= 13.20 FV= §.80 I

€9 PRI SMAT PASS AISC- H2-1 0.330 1
2.74 T -3.11 -608.39 0.00

} MEM= 69, UNIT KIP-INCH, 1= 50.8 &aX= 0.57 85E&= 0.1 sY= 0.1 |
| KL/R-Y= 166.,3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 FV= 8.80 I

70 PRI SMAT PASS AISC- HZ2-1 0.0%8 1
1.91 T =3.32 176.77 38.00

! o 7Q, ONIT KIP-INCH, 1= 38.0 AX= 0.57 S5Z= 0.1 B8¥= 0.1 |
| EL/R-Y= 124.6 ¢CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FC2= 13.20 |
| FTZ2= 14,52 FCY= 13.20 PFTY= 14.52 FA= 3.32 FT= 13.20 FvV= 8.8B0 I

71 PRI SMAT PASS AISC- H2-1 0.332 1
2.55 T -3.20 611.52 50.75

i MEM= 71, UNIT KIP-INCH, 1= 50.8 BAX= 0.57 3i= 0.1 sY= 0.1 ]
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 FV= 8.80 |
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MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
72 PRI SMAT PASS AISC- H1-3 0.332 1
9.67 C -1.60 -597.39 0.00

| MEM= 72, UNIT KIP-INCH, L= 050.8 BAX= 0.57 S5i= 0.1 5¥= 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 ¥FTY= 14.52 FA= 1.86 FT= 13.20 FV= 8.80 |

73 PRI SMAT PASS AISC- H1-3 0.110 1
10.38 C -1.9%9 191.13 38.00

! = 73, UNIT KIP-INCH, L= 38.0 aX= 0.57 35i= 0.1 S¥= 0.1 |
| KL/R-Y= 124.6 CB= 1.00 YLD= 22.00 ALLCWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FIY= 14.52 FA= 3.32 FT= 13.20 FV= §£.80 |

74 PRI SMAT PASS AISC- H1-3 0.338 1
12.52 C -2.94 600.98 50.75

| MEM= 74, UNIT KIP-INCH, L= 50.8 A= 0.57 8&= 0.1 SY¥= 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZI= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 ¥FA= 1.86 FT= 13.20 FV= B8.80 |

75 PRI SMAT PASS ATSC- H2-1 0.226 1
1.74 7T -0.92 ~419.58 0.00

[ = 75, UNIT KIP-INCH, L= 50.B &%= 0.37 si= 0.1 S8¥= 0.1 |
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 FvV= 8.80 |

76 PRI SMAT PASS AISC~ HI1-3 0.073 1
9.99 C 0.11 126.82 38.00

| MEM= 76, UNIT KIP-INCH, L= 38.0 2aX= 0.57 si= D.1 3¥= 0.1 |
| KL/R-Y= 124.6 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.5%2 FA= 3.32 FT= 13.20 FV= B.80 I

77 PRI SMAT PASS AISC- H1-3 0.235 1
9.86 C -0.32 420.07 50.75

| MEM= 77, UNIT KIP-INCH, 1= 50.8 &aX= 0.57 3= 0.1 3Y¥= 0.1 1
| KL/R-Y= 166.3 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 1.86 FT= 13.20 FV= 8.80 |

78 ST TUB 35353 PASS AISC- H1-3 0.092 1
1042.63 C 1889.25 -2552.52 0.00
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ALL UNITS ARE - -POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

| = 78, UNIT KIP-INCH, L= 36.0 AX= 2.39 8Z= 2.5 B8¥= 2.5 |
| KL/R-¥Y= 26.8 CB= 1.00 YLDP= 42.00 ALLOWABLE STRESSES: FCE= 25.20 |
| FT2= 25.20 FCY¥= 25.20 FTY= 25.20 FA= 23.34 FT= 25.20 FV= 16.80 |

79 ST TUB 35353 PASS AISC~ H1-3 0.035 1
1011.06 C 1105.66 -0.58 0.00

| MEM= 79, UNIT KIP-INCH, L= 12.0 aX= 2.39 8S&= 2.5 8¥= 2.5 |
| KL/R-¥= 8.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 24.70 FT= 25.20 FV= 16.80 |

80 ST TUB 35353 PASS AISC~ H1-3 0.088 1
1077.46 C 2441.70 2477.90 0.00

| MEM= 80, UNIT KIP-INCH, L= 36.0 AX= 2.3% SZi= 2.5 8Y¥= 2.5 |
| KL/R~Y= 26.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ2= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.34 FT= 25.20 FvV= 16.80 |
81 ST ,TUB 35353 PASS AISC- H1-3 0.017 1
. 1000.51 C -0.02 -0.01 1z.00
| MEM= 81, UNIT KIP-INCH, L= 12.0 AX= 2.3% SZ= 2.5 3Y= 2.5 |

| KL/R-Y= 8.9 CB= 1.00 Y¥LD= 42.00 ALLCWABLE STRESSES: FCZ= 25.20 |
| FTZ2= 25.20 FCY= 25.20 ©¥FTY= 25.20 Fa= 24.70 FT= 25.20 FV= 16.80 |

82 ST TUB 35353 PASS AISC- H1-3 0.082 1
1042.09 C -2000.56 2559.78 0.00

| MEM= 82, UNIT KIP-INCH, L= 36.0 &aX= 2.39 8Z= 2.5 8Y¥Y= 2.5 |
| KL/R-Y= 26.8 CB= 1.00 YLD= 42,00 ALLOWARLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.34 FT= 25.20 Fv= 16.80 {

B3 ST TUB 35353 PASS AISC- H1-3 0.035 1
100%.63 C -1108.71 -0.30 0.00

| MEM= 83, UNIT KIP-INCH, = 12.0 AX= 2.39 3I= 2.5 s8Y=. 2.5 |
| KL/R-Y= 8.2 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY¥= 25.20 FTIY= 25.20 FA= 24.70 FT= 25.20 FV= 16.80 |

84 ST TUB 35353 PASS AISC- H1-3 0.091 1
1035.85 C -2307.26 -2188.68 0.00

| MEM= 84, UNIT KIP-INCH, L= 36.0 AX= 2,39 Si= 2.5 8Y= 2.5 |
| KL/R-Y= 26.8 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2= 25.20 |
| FT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 23.34 FT= 25.20 Fv= 16.80 |
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ALL UNITS ARE - POUN INCH- {(UNLESS OTHERWISE NOTED) -

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION

85 ST TUB 35353 PASS AISC- H1-3 0.029 1
1008.30 C 438.91 804.24 12.00

| MEM= 85, UNIT KIP-INCH, 1= 12.0 AX= 2.392 8Z= 2.5 s¥Y= 2.5 |
| KL/R-Y= 8.9 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2Z= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25,20 FA= 24.70 FT= 25.20 FV= l1l6&.80

Be ST TUB 20203 PASS ATSC- H2-1 0.104 1
126.90 T -875.14 -884.81 0.00

I = 86, UNIT KIP-INCH, L= 50.9 2a¥= 1.27 B5Z= 0.7 S¥= 0.7 |
| EL/R-Y= 68.6 CB= 1.00 YILD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FT2= 25.20 FCY= 25.20 FTY= 25.20 FA= 18.67 FT= 25.20 FV= 16.80 |

87 ST TUB 20203 PASS AISC- H2-1 0.100 1
125%.08 T 780.03 -906.36 0.00

| MEM= 87, UNIT KIP-INCH, L= 50.9 AX= 1.27 8i= 0.7 S8Y¥Y= 0.7 |
| EL/R-Y= 68.6 CB= 1.00 YLD= 42.00 ALLCWABLE STRESSES: FCZ= 25.20 |

. | FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 18.67 FT= 25.20 FV= 16.80 |

| = o o o o o e !
88 ST TUB 20203 PASS AISC- H2-1 0.104 1
122.20 T -915.54 ~-849.95 0.00

| MEM= 88, UNIT KIP-INCH, L= 50.9 &AX= 1.27 gSi= 0.7 sSY= .7 |
| KL/R-Y= 68.6 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25,20 FA= 18.67 FT= 25.20 FV= 16.80 |

89 ST TUB 20203 PASS AISC- H2-1 0.098 1
51.98 T 810.04 -891.37 0.C0

} = 88, UNIT KIP-INCH, L= 50.9 2aX= 1.27 8i= 0.7 s5Y¥= 0.7 |
| KL/R-Y= &8.6 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FaA= 18.67 FT= 25.20 Fv= 16.80 |

90 ST TUB 20203 PASS AISC- H2-1 0.105 1
127.75 T -881.4¢ -894.11 0.00

| MEM= 90, UNIT KIP-INCH, I= 50.9 AX= 1.27 35Z= 0.7 8¥= 0.7 1
| KL/R-Y= 68.6 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20 |
| FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 18.67 FT= 25.20 FV= 16.80 |

81 ST TUB 20203 PASS AISC~ Hz-1 0.100 1
84.18 T 785.63 -933.01 0.00
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HAM PORTABLE CLEANRCOM ~- PAGE NO.

ALL UNITS ARE - POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAT COND/ RATIC/ LOADING/

FX MY MZ LOCATION

————— T — ok, T T T T T o ——— TV Y T o o o - W T i . — i S S S T W o o e S L S e M

MEM= 91, UNIT KIP-INCH, L= 30.3 AX= 1,27 35i= 0.7 5¥= 0.7
KL/R-Y= 68.6 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20
FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 18.67 FT= 25.20 FV= 16.80

————————— T - ———— T T T — T o — T W T} T e o ke . L T e o D A

92 ST TUB 20203 PASS AISC- HZ-1 0.104 1
100.68 T ~924.75 -862.68 0.00

T o o e L A e e S L S ks ek S T - — o — — . S ——

MEM= 92, UNIT KIP-INCH, L= 50.%9 AX= 1.27 B8Z= (0.7 s¥= 0.7
KL/R-Y= 68.6 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20
FTZ= 25.20 FCY= 25.20 FTY= 25.20 Fa= 18.67 FT= 25.20 FV= 16.80

ik T —— e - i T — Y o — Y o o o A s o .

83 ST TUB 20203 PASS AISC- H2-1 0.097 1
51.48 T 793.83 -886.98 .00

——————— - 3 —— T I T T il S T W " T o oy, e e o o ol e Al W T e e e S T . =

= 93, UNIT KIP-INCH, L= 50.9 &aX= 1.27 82I= 0.7 S¥= 0.7
KL/R-Y= 68.6 CB= 1,00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20
FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 18.67 FT= 25.20 FV= 16.80

——————— T T T = e o b ol B B W o o e e o e M W R T o e el SO S i S e ——

94 ST ,TUB 35353 PASS AIsC- H1-3 0.000 1
12.19 C -0.02 0.43 0.00

MEM= 94, UNIT KIP-INCH, L= 18.0 BAX= 2.39 3Si= 2.5 B58¥= 2.5
KL/R-Y= 13.4 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FC2Z= 25.20
FTZ= 25.20 FCY= 25.20 FTY= 25,20 FaA= 24.40 FT= 25.20 FvV= 16.80

———— A T — e ki ap T e e Sk T T — e o ke e e S T . — s -

95 ST TUB 35353 PASS AISC- H1-3 0.000 1
12.17 C 0.02 -0.17 0.00

———— T —— T i e T " = —————— - — T T T T o o L Sy S Ty i U

= 93, UNIT KIP~INCH, L= 18.0 &aX= 2.32 35EZ= 2.5 B5Y= 2.5
KL/R-Y= 13.4 CB= 1.060 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20
FTEZ= 25.20 FPFCY= 25.20 FTIY= 25.20 FA= 24.40 FT= 25.20 FvV= 16.80

————— s M M T — o o e AR T e e e e [ — -

96 ST TUBR 35353 PASS ATISC- H1-3 0.000 i
12.18 C -0.02 0.0% 0.00

—— ik i ke L S T = T o L e o i M . T e o e i i T ——— T T — T . . o . S

MEM= 96, UNIT KIP-INCH, L= 18.0 AX= 2.3% BSZ= 2.5 s¥= 2.5
KL/R-Y= 13.4 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20
FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 24.40 FT= 25.20 FV= 16.80

——— — - — - T T — . o ol S T B o e e S N e . ks S D L WD Y R M e A S A M M S S S T o -

97 ST TUB 35353 PASS AISC- Hi-3 0.000 1
1z.18 ¢ 0.00 0.13 0.00

————— . T = T M e e M . . T T e . o e e o . S T — . — e

= 97, UNIT KIP-INCH, L= 18.0 AX= 2.3% Si= 2.5 &8¥= 2.5
KL/R-¥= 13.4 CB= 1.00 YLD= 42.00 ALLOWABLE STRESSES: FCZ= 25.20
FTZ= 25.20 FCY= 25.20 FTY= 25.20 FA= 24.40 FT= 25.20 FV= 16,80

ket T L o S e o A L T T o o i i W T

43
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HaM PORTARLE CLEANROOM -- PAGE NO. 44

ALL UNITS ARE - POUN INCH- (UNLESS OTHERWISE NOTED)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
100 PRI SMAT PASS AISC- H1-3 0.159 1
101%.17 C 967.05 0.00 0.00

| MEM= 100, UNIT KIP-INCH, L= @96.0 2aX= 1.38 sZ= 1.3 S¥= 1.3 1|
| KEL/R-Y= 81.6 CB= 1.00 YLD= 22.00 ZALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ= 14.52 FCY= 13.20 FTY= 14.52 FA= 7.25 FT= 13.20 Fv= B§8.80 |

101 PRI SMAT PASS AISC- H1-3 0.101 1
1013.21 C 0.00 0.00 96.00

| MEM= 101, UNIT KIP-INCH, L= 96.0 &AX= 1.38 S5Z= 1.3 S¥= 1.3 |
| KL/R-¥Y= 81.6 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |
| FTZ2= 14.52 FCY= 13.20 FTY= 14.52 FA= 7.25 FT= 13.20 FV= B8.80 |

102 PRI SMAT PASS AISC- H1-3 0.158 1
1017.75 C -970.0% 0.03 0.00

| MEM= 102, UNIT KIP-INCH, L= 96.0 aX= 1.38 §Z= 1.3 s¥= 1.3 |
| KL/R-Y= 81.6 CB=,6 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13.20 |

. | FTZ= 14.52 FCY= 13.20 FTY= 14.52 Fa= 7.25 FT= 13.20 FV= £.80 |
T G l
103 PRI SMAT PASS AISC- H1-3 0.182 1
1020.%6 C 438.87 904.84 96.00
P !
| MEM= 103, UNIT KIP-INCH, L= 96.0 AX= 1.38 B35Z= 1.3 8¥Y= 1.3 |

{ KL/R-¥Y= 81.6 CB= 1.00 YLD= 22.00 ALLOWABLE STRESSES: FCZ= 13,20 |
| FTZ= 14.52 FCY= 13.20 FTY¥= 14.52 FaA= 7.25 FT= 13.20 FV= B8.80 |

90. SELECT WELD ALL
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HAM PORTABLE CLEANROCM -- PAGE NO. 45

. : - - STAAD-III WELD DESIGN

hdhkokhkkhkdhkkhhhkkhrdkhkdt

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

1 STA 1 3/16 470.13

1 322.99 326.95 99.01

1 END 1 3/16 1281.67

1 322.98 323.78 1187.20

AX= 18.00 SZ= 30.00 SYy= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.30

2 STA 1 3/16 1259.43
1 270.69 281.32 1197.39
2 END 1 3/16 3388.63
1 270.869 275.00 3366.58

3 STA 1 3/16 3404.75
1 289.42 24451 3383.61
3 END 1 3/16 4789.88
1 289.42 238.19 4775.19

e e e s e e e L e L T T T S S T R T T ——— T e e A -

4 STA 1 3/16 4782.27
i 209.87 177.75 4774.35
4 . END 1 3/16 5804.75
1 209.87 171.43 5798.42

s ——— T " T T T " T T — " — —— " —— — o T

5 STA 1 3/16 3800.85

1l 145.62 123.08 5797.72

5 END 1 3/16 6227.06

. 1 145.62 119.18 6224.21
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HAM PORTABLE CLEANROOM

ALL UNITS ARE

STAAD-III WELD DESIGHN

dhkhkddkkdkdhhkhhkhokdhdkk

- INCH POUN

~= PAGE NO.

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

= 18.00 82=  30.00 8Y= 21.00 JWw= 121.50 CH= 3.00 CV= 1.50

6 STA 1 3/16 6237.66

1 133.93 113.14 6235.20

6 END 1 3/16 5807.60

1 133.93 117.02 5804.98
A¥= 18.00 SZ= 30.00 SY= 21.00 JWw= 121.50 CH= 3.00 CV= 1.50
7 STA 1 3/16 5811.35

1 198.97 165,33 5805.59

7 END 1 3/16 4802.15

1 198.97 171.65 4794,96

A¥= 18.00 SZ= 30.00 SY= 21.00 = 121.50 CH= 3.00 CV= 1.50
8 STA 1 3/16 4807.86

1 279.90 231.99 4794.10

8 END 1 3/186 3477.03

1 279.90 238.31 3457.54

A¥= 18.00 si= 30.00 SY= 21.00 JWw= 121.50 CH=  3.00 CvV= 1.50
9 STA 1 3/16 3327.56

1 276.59 277.47 3304.41

] END 1 3/16 1290.21

1 276.59 283.79 1227.85

A¥X= 18.00 8i= 30.00 SYy=  21.00 JW= 121.50 CH=  3.00 Cv= 1.50
10 STA 1 3/16 1312.52

1 332.36 326.29 1227.10

46
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HAM PORTABLE CLEANROOM

STAAD~-III WELD DESIGN

Fhdkdkdrkhkdhkkhdkhkthhhkhkd

ALL UNITS ARE - INCH POUN

-~ PAGE NO. 47

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COME STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

10 END 1 3/1¢6 508.02

1 332.36 329.45 197.70
AX= 18.00 3Z= 30.00 sY= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.50
i1 STA 1 3/16 426.26

1 296.54 294.90 82.43

11 END 1 3/16 3246.69

1 296.54 279.02 3221.06

A¥= 18.00 8Z= 30.00 s¥= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.50
12 STA 1 3/16 3254.09

1 397.53 309.87 3214.81

12 END 1 3/16 4244.¢61

1 397.53 303.36 4215.G5

AX= 18.00 Si= 30.00 s¥= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.30
13 STA 1 3/16 41%94.72

i 2.47 6.27 4194.71

13 END 1 3/16 4149.03

1 2.47 12.26 4149.01

AX= 18.00 Si= 30.00 s¥= 21.00 Jw= 121.50 CH= 3.00 cv= 1.50
14 STA 1 3/16 4184.52

1 397.37 310.08 4154.05

14 END 1 3/16 3165.56

1 397.37 316.59 3124.52
AX= 18.00 SZ= 30.00 8Y= 21.00 Jw= 121.50 CH= 3.00 Cv= 1.50

———— — o ——— il

Revision No. 0
Boe. No. V049-1-113
Page 54 of 72




HEAM PORTABLE CLEANROOM -- PAGE NO. 48

STAAD-III WELD DESIGN

FhhkhkkhhkkrrrdhkhEhdhrtix

ATL UNITS ARE - INCH POUN

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

15 STA 1 3/186 3063.26

1 312.64 277.83 3034.58

15 END 1 3/186 458,35

1 312.64 293.71 161.47

e e e ek . B W S v e o i e e e e . o e e . . T T — T — — o — " T . - — -

16 STA 1 3/16 469.98

1 325.21 327.25 89.56
16 END 1 3/16 1285.22
1 325.21 324.09 1200.41

T T — T T o o T e e il Bl ik R A T kT T ——— 1 i 7

17 STA 1 3/16 1262.90
1 272.81 281.57 1200.50
17 END i 3/16 3381.48
1 272,81 275.25 3359.18

18 STA 1 3/16 3387.02
1 292.05 244.85 3375.57
18 END 1 3/16 4768.04
1 292.05 238.53 4753.10

—————————— T ——— T T T~ k. ] T i o e e Al T o T T ——— "t Y. g o S S

19 STA 1 3/16 4760.38
1 212.27 177.97 4752.31
19 END 1 3716 5768.45
1 212.27 171.65 5761.99
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STAAD-III WELD DESIGN

E A A ST R L EE R ESERER S L LSS

ALL UNITS ARE - INCH POUN

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

20 STA : 1 3/16 5764.80
1 147.84 123.19 5761.58
20 END 1 3/16 6182.10
1 147.84 11%.31 6173.18

———— ——— o — A T ————" o e e - i . . T — e S — i T T T — —

21 STA 1 3/16 6191.99

1 142.45 118.93 6189.21

. 21 " END 1 3/16 5748.71
1 142.45 122.81 5745.63

- ———— b e o e B Ty T — o e e R k. L T T T ——— - o T

22 STA 1 3/16 5752.88
1 207.82 171.30 5746.59
22 END 1 3/16 4722.23
1 207.82 177.62 4714.31

——— —— —— T — e o . R AL W N T T Y e o e W T — — T " T o e e S T - T

23 STA 1 3/1¢ 4728.38
1 289.23 238.23 4713.51
23 END 1 3/16 3375.55
1 289.23 244.55 3354.23

. 24 STA 1 3/16 3210.986
1 284.87 273.36 3186.60
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HAM PORTABLE CLEANROCM

. - : *  STAAD-III WELD DESIGN -

F ket do kg Tk g o de ek ok ke ke ok

ALL UNITS ARE - INCH POUN

MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
24 END 1 3/16 1292.45
1 284.87 279.68 1229.25
AX= 18.00 SZ= 30.00 SY= 21.00 JW= 121.50 CH= 3.00 CV=  1.50
25 STA 1 3/16 1315.24
1 340.77 322.21 1228.78
25 END 1 3/16 498.69
1 340.77 325.37 163.40
AX= 18.00 SZ= 30.00 SY= 21.00 JWw= 121.50 CH= 3.00 CV=  1.50
. 26 STA 1 3/16 444.67
1 310.78 298.07 110.88
26 END 1 3/16 3190.14
1 310.79 282.19 3162.40
AX= 18.00 SZ= 30.00 Sy= 21.00 JW= 121.50 CH= 3.00 CV=  1.50
27 STA 1 3/16 3209.00
1 414.54 319.09 3166.07
27 END 1 3/16 4204.24
1 414.54 312.58 4172.06
AX= 18.00 SZ=  30.00 SY= 21.00 JW= 121.50 CH= 3.00 CV=  '1.50
28 sTA 1 3/16 4155.78
1 11.62 11.52 4155.74
28 END 1 3/16 1126.62
1 11.62 16.14 4126.57
. AX= 18.00 SZ=  30.00 Sy= 21.00 JW= 121.50 CH= 3.00 CV=  1.50
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STAAD-III WELD DESIGN

LR X RS AR T EEEEEELE S

ALL UNITS ARE - INCH POUN

MEMEBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

29 STA 1 3/16 4163.3%0

1 388.15 304.94 4134.54

29 END 1 3/16 3149.31

1 388.15 311.45 3109.74

30 STA 1 3/16 3045,59

1 305.08 273.51 3017.%0

30 END 1 3/16 449.47

1 305.08 289.39 158.75
. A¥= 18.00 SZ= 30.00 8Y= 21,00 Jw= 121.30 CH= 3.00 Cv= 1.50
31 STA 1 3/16 1241.46

1 1.62 151.63 1232.16

31 END 1 3/1¢ 453.20

1 1.62 148.64 428.13

A T ——— T T o " i . T T — 7 " o o Tk S Y T — =

32 STA 1 3/16 450.30 -
1 42.16 133.68 427.92

32 END 1 3/16 2801.76
1 42.16 127.58 2798.53

A T T T — . . oy, . e s e . e e e Al M T T T T —— 4 o ok A T Wy e e e e ks

—— e A A e - T o o o e e L R Ml —— T ——— . —— i —

33 STa 1 3/16 2804.02

1 81.93 101.14 2800.599

33 END 1 3/16 4019.78

. 1 81.93 95.04 4017.82
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STAAD-TII WELD DESIGN )
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ALL UNITS ARE - INCH POUN
MEMBER  LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
AX= 12.00 SZ= 13.33 Sy=  ©9.33 JW= 36.00 CH= 2.00 CV= 1.00
34 sTa 1 3/16 4023.46
1 117.24 67.20 4021.19
34 END 1 3/16 4156.68
1 117.24 61.10 4154.58
AX= 12.00 SZ= 13.33 SY=  9.33 JW= 36.00 CH= cv= 1.00
35 STA 1 3/16 4155.53
1 154.64 110.28 4151.19
. 35 END 1 3/16 3724.36
1 154.64 114.03 3719.40
AX= 12.00 SZ= 13.33 SY=  9.33 JW= 36.00 CH= 2.00 Cv= 1.00
36 STA 1 3/16 3725.16
1 155.16 114.35 3720.17
36 END 1 3/16 4156.82
1 155.16 110.61 4152.45
AX= 12.00 S2= 13.33 SY=  9.33 JW=  36.00 CH= 2.00 CV=  1.00
37 STA 1 3/16 4157.91
1 118.07 61.31 4155.78
37 END 1 3/16 4031.52
1 118.07 67.41 4029.22
AX= 12.00 Sz= 13.33 Sy=  9.33 JW= 36.00 CH= 2.00 CV= 1.00
. 38 STA 1 3/16 4027 .60
1 82.33 95.37 4025.63
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HAM PORTABLE CLEANROOM

STAAD-III WELD DESIGHN

Fhhkdhkdkkhhkhthhkhhrhtitdrin

ALL UNITS ARE - INCH POUN

MEMEEER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
38 _ END 1 3/16 2800.77
1 82.33 101.47 2797.72
AX= 12.00 2= 13.33 Sy= 9.33 JW= 36.00 CH= 2.00 CV=  1.00
39 STA 1 3/16 2799.01
1 43.19 128.04 2795.75
39 END 1 3/16 455.40
1 43.19 134.14 433.04
AX= 12.00 Sz= 13.33 Sy= 9.33 JW= 36.00 CH= 2.00 CV=  1.00
| . 40 STA 1 3/16 458.15
1 8.06 149.26 433.08
40 END 1 3/16 1273.51
1 8.06 152.30 1264.34
AX= 12.00- S2= 13.33 SY= 9.33 JW=  36.00 CH= 2.00 CV=  1.00
41 STA 1 3/16 12B8.36
1 16.37 156.44 1278.72
41 END 1 3/16 447.08
1 16.37 153,39 419.63
| AX= 12.00 SZ= 13.33 SY= 9.33 JW= 36.00 CH= 2.00 CV=  1.00
42 STA 1 3/16 445.04
1 51.17 138.14 419.95
42 END 1 3/16 2786.61
1 51.17 132.04 2783.01
i . AX= 12.00 SZ= 13.33 SY= 9,33 JW=  36.00 CH= 2.00 CV=  1.00
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ALL UNITS ARE

STAAD-III WELD DESIGN

Ihkdhkkddkhkkdhdhdhhdhdhhdk

- INCH POUN

-- PAGE NO. 54

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

43 ST2a 1 3/16 2788.14

1 89.25 104.95 2784.74
43 END 1 3/16 4015.38
1 89.25 98.86 4013.17

A¥X= 12.00 SZ= 13.33 Ss¥= 9.33 JW= 36.00 CH= 2.00 Cv= 1.00
44 STA 1 3/1¢ 401%.35

1 123.74 70.27 4016.83

44 END 1 3/16 4146.01

1 123.74 64.17 4143.66

AX= 12.00 SZ= 13,33 sY= 9.33 Ju= 36.00 CH= 2.00 Ccv= 1.00
45 STA 1 3/16 4144.82
1 160.03 113.04 4139.98
45 END 1 3/16 3712.68

1 160.03 116.78 3707.39

2¥= 12.00 8Z= 13.33 8¥= 9.33 JU= 36.00 CH= 2.00 Cv= 1.00
46 STA 1 3/16 3712.67
1 158.15 116.06 3707.48
46 END 1 3/16 4147.87
1 158.15 112.31 4143.33

A¥= 12.00 s8Z= 13.33 sY= $.33 JW= 36.00 CH= 2.00 Cv= 1.00
47 ST2 1 3/16 41492.15
1 121.32 62.88 4146.90
47 END 1 3/16 4021.30
1 121.32 68.97 4018.88
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STAAD-ITI WELD DESIGN

Fhhkrhkkkhkhkdhbhkhthrkd

ALL UNITS ARE - INCH POUN

-- PAGE NO. 55

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
AX= 12.00 SZ= 13.33 S¥Y= 9.33 Jw= 36.00 CH= 2.00 CV=  1.00
48 STA 3/16 4017.43
1 86.77 97.21 4015.32
48 END 3/16 2807.13
1 86.77 103.31 2803.89
AX= 12.00 Sz= 13.33 Sy= 9.33 JW= 36.00 CH= 2.00 CV=  1.00
49 STA 3/16 2804.91
1 47.61 130.08 2801.49
49 END 3/16 459,28
1 47.61 136.18 436.04
AX= 12.00 SZ= 13.33 SY= 9.33 JWw= 36.00 CH= 2.00 CV= 1.00
50 STA 3/16 461.67
1 7.26 151,26 436.13
50 END 3/16 1232.16
1 7.26 154.31 1222.44
AX= 12.00 SZ= 13.33 SY= 9.33 JW= 36.00 CH= 2.00 CV=  1.00
51 STA 3/16 942.78
1 3.85 139.90 932.34
51 END 3/16 4528.17
1 3.85 93.74 4527.20
AX= 12.00 SZ= 13.33 SY= 9.33 JW= 36.00 CH= 2.00 CVv=  1.00
52 STA 3/16 4086.18
1 1.77 17.04 4086.15
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HAM PORTABLE CLEANROOM

STAAD-III WELD DESIGN
Khkkkkkkhhhhhhkrhkhhkhkhk

ALT UNITS ARE - INCH POUN

-- PAGE NO. 56

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

52 END 1 3/16 4077.46

1 1.77 17.56 4077.42

o —— ks e T o . e e e e e L S T W T T e 2 o e b it ——

53 STA 1 3/1¢6

1 3.95 94.58
53 END 1 3/18

1 3.95 140.74

v ik = e $Ar i p A kAL —————

1 69.75 87.68
78 END 1 3/16
1 69.75 87.68

T ——— ——— A — = — — . - S B T W T — ——— T Y ————

79 STA 1 3/1a

1 97.28 92.90
79 END 1 3/1¢6

1 97.28 92.80

i e ik Ly o o . o o e o ek B P T W = Yy A . ——— i M  ———— —— = ——

80 5TA 1 3/16
1 80.02 79.02
80 END 1 3/1¢6
1 80.02 72.02
. A¥= 14.00 SZ= 16.33 sY= 16.33 Jw= 57.17 CH=

e e e bt ———— . —

— o e ———

4529.38
4528.39

873.81
963.58

1883.56
1880.22

783.84
775.79

o ——————

758.41
746.39

716.96
704.23

2012.99
2016.86

730.87
722.17

—— v —— ——— e W — —
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HAM PORTABLE CLEANROCM

STAAD-III WELD DESIGN

EE R R EE R LR RS TS L L0

ALL UNITS ARE - INCH POUN

-- PAGE NO. 57

MEMRBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

g1 STA 1 3/16 400.53

1 93.47 93.47 378.09

8l END 1 3/186 403.43

1 93.47 83.47 381.16
A¥X= 14.00 sZ= 16.33 5Y¥Y= 16.33 JW= 57.17 CH= 1.75 Cv= 1.75
g2 STA 1 3/16 1889.44
1 70.31 88.19 1886.07

82 END 1 3/16 7683.54

1 70.31 88.19 775.38
2¥= 14.00 SZ= 16.33 sy= 16.33 JW= 57.17 CH= 1.75 Cv= 1.75
83 STa 1 3/16 758.76

1 97.24 92.86 746.75

83 END 1 3/16 717.30

1 97.24 92.86 704.59
A= 14.00 SZ= 16.33 8¥Y= 16.33 Jw= 57.17 CH= 1.75 CV= 1.75
84 STA 1 3/16 1865.48

1 75.68 68.83 1862.67

84 END 1 3/1¢6 585.69

1 75.68 68.83 576.69
A¥X= 14.00 S8iZ= 16.33 8Y= 16.33 JW= 57.17 CH= 1.75 Cv= 1.75
85 STA 1 3716 830.17

1 93.30 93.30 819.61

85 END 1 3/16 833.43

1 93.30 93.30 822.92
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HAM PORTABLE CLEANROOM

STAAD-III WELD DESIGHN

g ok Yo o g 3k ok Kk ook ok ok ok ok e o ok ok

ALL UNITS ARE - INCH POUN

MEMBER LCCATICN/ WELD TYPE/ WELD SIZE/
LOADING HOR STRESS VERT STRESS

-— PAGE NO. 58

COME STRESS/
DIR STRESS

- ———— o i e ———— T T ———————— - e - ———— - ——— " —— 1 &> o

86 STA 1 3/16

1 126.25 124.04
86 END 1 3/16

1 126.25 132.67

e T e e e o A R o o o i i M T T o e e i ek —— - ——

87 STA 1 3/16

1 77.85 80.76
87  END 1 3/16

1 77.85 89.38

R P —————e PP

88 STA 1 3/16

1 118.91 114,55
88 END 1 3/16

1 118.91 123.18

- Y = o e o i ke ke L R W T o e ok e A T —

T — W == . A T . — L =

89 STA 1 3/186

1 85.70 88.90
82 END 1 3/16

1 85.70 97.53

R . " . T T e o o o e e Bl R R e T e o e e

90 STA 1 3/16
1 127.06 124,72

—— —— AR S ——— A ——

1862.98
1854.55

1142.63
1127.86

1775.99
1772.44

892.48
884.57

1166.06
1153.42

1740.45
1736.07

942.81
$33.83

1869.23
1860.73
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HAM PORTABLE CLEANROOM

ALL UNITS ARE

STRAAD-III WELD DESIGN

Sk hkkkddd koA okkhdkkkok

~ IKCH POUN

—-- PAGE NO. 59

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS
90 END 1 3/16 1147.05
1 127.06 133.34 1132.17
2X= 8.00 SZ= 5.33 sY= 5.33 JW= 10.67 CH= 1.00 CV= 1.00
91 STA 1 3/16 1778.79
1 82.15 86.83 1774.76
91 END 1 3/16 927.69
1 82.15 95,46 519.10
AX= 8.00 SZ= 5.33 8Y= 5.33 JW= 10.67 CH= 1.00 Cv=  1.00
. 92 STA 1 3/16 1863.14
1 127.94 124.78 1854.55
92 END i 3/16 1152.25
1 127.94 133.40 1137.32
AX= B8.00 S8Z= 5,33 sy= 5.33 JWw= 10.67 CH= 1.00 CV=  1.00
93 STA 1 3/16 1719.41
1 83.94 87.34 1715.14
93 END 1 3/16 932,99
1 83.94 95.96 924.24
A¥X=  B.00 SZ= 5.33 SY= $.33 JW= 10.67 CH= 1,006 CV=  1.00
| 94 STA 1 3/16 4,79
| 1 0.00 0.02 4,79
94 END 1 3/16 0.16
1 0.00 0.02 0.15
. AX= 14.00 SZ= 16.33 SY= 16.33 JWw= 57.17 CH= 1.75 CV= 1.75
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HAM PORTABLE CLEANROOM

STAAD-III WELD DESIGN

kdkdehkdkdhkdkkhkdkdhkhdkhdhi

ALL UNITS ARE - INCH POUN

-- PAGE NO. 60

MEMBER LOCATION/ WELD TYPE/ WELD SIZE/ COMB STRESS/
LOADING HOR STRESS VERT STRESS DIR STRESS

95 STA 1 3/16 4.70

1 0.00 0.01 4.70

95 END 1 3/16 0.07

1 0.00 0.01 0.06
AX= 14.00 SZ= 16.33 SY= 16.33 JW= 57.17 CH= 1.75 CV= 1.75
96 ST 1 3/16 4.67

1 0.00 0.00 4.67

96 END 1 3/16 0.04

1 0.00 0.00 0.04
AX= 14.00 SZ= 16.33 S¥Y= 16.33 Jw= 57.17 CH= 1.75 CvV= 1.75
97 STA 1 3/16 4.68

1 0.00 0.00 4.68

97 END 1 3/16 0.05

1 0.00 0.00 0.05
AX= 14.00 SZ= 16.33 SY= 16.33 JW= 57.17 CH= 1.75 CV=  1.75

. o R AR M o o e o e AL A N e o o R A e T —— o —— o S S T — L S o

dekkdddkhkkkkhkhdkkhk END OF TABULATED WELD DESIGH dkdkdkkhkdddddddd ki

91. STEEL TAKE OFF
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HaM PORTABLE CLEANRCOM

STEEL TAKE-OFF

PROFILE
ST TUB
ST TUB
ST TUB
ST TUB

60303
40203
35353
20203

LENGTH (INCH)

674.00
534.50
264.00
407.29

TOTAL VOLUME OF PRISMATIC SECTIONS =

-— PAGE NO. 61

WEIGHT (POUN)

598.230
305.552
178.562
146.385

1229.43

325.32 CUBIC INCH

k*kkxkkkkkrks END OF DATA FROM INTERNAL STORAGE *******kkxix

92.

FINISH

kdkkkkkkkkkkhkxx BPND OF STAAD-III % ok gk ek ke de v ok ok

**&* DATE= OCT

4,1996

TIME= 15:53:49 **=**

FhEkkdhkkhkhhbhkhxdhkhhhddddbhbhbdrbdrdhdhrkrbrd bk kb ddhhtrrdhkirhdrddod

STAAD-III, contact:
Research Engineers, Inc at

w*
*
*

For gquestions on

Ph:

(714) 974-2500

Fax:

(714) 921-2543

*
*
*

LA E NI R L R L SRS ES RS EE R LR R RS R RS R R RS R R AR R RS
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