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241-U-701 NEW COMPRESSOR BUILDING 
AND 

INSTRUMENT AIR PIPING ANALYSES 

FOREWORD 

This report contains engineering calculations to support three 

ECN No. 198255, "241-U-701 New Compressor Building" 

ECN No. 196637, "241-U-701 Compressor Building" 

ECN No. 198245, "241-U-701 Compressed Air System." 

Engineering Change Notices (ECNs): 

ECN No. 196637 supersedes ECN No. 198255 In its entirety. Both ECN No. 198255 
ECN No. 196637 are discussed in Section 1.0 and ECN No. 198245 is discussed in 
Section 2.0. 

Kaiser Engineers Hanford performed engineering calculations to support 
ECN 198255. 
calculations by Westinghouse Hanford Company (WHC). 
engineering calculations to support ECN No. 198245 and ECN No. 196637. All  
engineering calculations appear in the appendices to this report. 

These calculations were checked and supplemented with 
The WHC performed 

1.0 2414-701 NEW COMPRESSOR BUILDING 

1.1 INTRODUCTION 

A new building, 241-U-701, will house an air compressor, dryer, and 
electric rack. The foundation dimensions and concrete slab design of the 
building are shown in Drawing No. H-2-36381, sheet 1, rev. 2 (ECN 196637). 
Changes in the foundation design are specified in ECN No. 198255 and ECN No. 
196637 (WHC 1993). KEH has performed calculations to verify the structural 
adequacy of the foundation of the building and the anchorage for equipment 
anchorage (KEH 1993). 
to install five compressors by September 30, 1993, Equipment Stress Analysis 
(ESA) has completed the independent review of ECN No. 198255 and the KEH 
cal cul at i ons . 

was designed to have a footing burial depth of 2.5 ft below finished grade in 
accordance with the SDC 4.1 requirement. 
damage to the slab caused by frost heave. However, radiological contamination 
was detected a fen inches below the grade. 

To support an U.S. Department of Energy (DOE) milestone 

As shown in ECN No. 198255 (Appendix A ) ,  the foundation of the building 

This depth is required to avoid 

The foundation of the compressor 

1 
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bui ld ing  needs t o  be redesigned. 
extending below the f r o s t  line i s  i n  ECN No. 196637 (WHC 1993). 
of this work i s  t o  analyze t h e  i n t e g r i t y  of  the conc re t e  s l a b  and t o  check the 
KEH c a l c u l a t i o n s  f o r  equipment anchorage under seismic loading.  

Design f o r  a s l a b  on grade without  foo t ings  
The purpose 

1.2 SCOPE 

The fo l lowing  items a r e  analyzed f o r  seismic q u a l i f i c a t i o n :  

S t a b i l i t y  of  new s l a b  

Foundation s l a b  th i ckness  

Anchor bo1 t s  f o r  foundat ion 

Compressor anchorage under seismic loads  

Dryer anchorage under seismic loads  

Electric rack  anchorage under seismic loads  

Unbalanced moments o f  compressor. 

8.3  SUMMARY 

Analys is  of t h e  anchorage f o r  the bui ld ing  i s  t o  q u a l i f y  the design of 
the foundat ion f o r  the new compressor bui ld ing  given i n  "241-U-701 New 
Compressor Bui lding" (ECN No. 198255 and ECN No. 196637). Recommendations f o r  
some changes i n  the ECN a r e  made accordingly.  The s l a b  design incorpora tes  
dra inage  c o n t r o l s  t o  e l imina te  percola t ion  water. The s t a b i l i t y  o f  the s l a b  
without  f o o t i n g s  is evaluated.  Calcu la t ions  show t h a t  the new s l a b  on grade 
can resist over turn ing  and s l i d i n g  due t o  wind or seismic loads.  Analysis  of 
the i n t e g r i t y  of  the concre te  s l a b  focuses  on t h e  c a p a b i l i t y  o f  the s l a b  t o  
suppor t  the p ipe  suppor ts  and the proper  s e l e c t i o n  o f  bu i ld ing  anchor bo l t s .  
Ca lcu la t ions  show t h a t  t h e  6-in. s l a b  i s  capable  o f  support ing the pipe  
suppor ts .  
d r y e r  anchorage, and the e l e c t r i c  rack a r e  adequate s t r u c t u r a l l y ,  on the bas is  
of  s a f e t y  requirements  e s t ab l i shed  i n  SDC 4.2, UBC 1991, and AISC 1989. 
Seismic anchorage capac i ty  f o r  these components i s  assessed  t o  a s su re  t h a t  
t hey  will no t  f a l l  o r  s l i d e  during ear thquake motion. 

Ca lcu la t ions  a1 so  show t h a t  the foundat ion,  the compressor and 

2 
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1.4 RECOMMENDATIONS 

ESA recommends the fol 1 owi ng : 

ECN No, 198255, page 1, item #7, change impact level from 34 to 3s. 

ECN No. 198255, page 1, item #12, add "Calculations on slab design 
are given in Supporting Document WHC-SD-WM-DA-135." 

ECN No. 198255, page 3, add to note: "Place 3/8-in. hard rubber 
pads (commercial grade) under each air receiver leg of the 
compressor" to isolate any vibration. ( This note will be added to 
the ECN for the compressor installation and pipe supports.) 

ECN No. 198255, page 4, add to general notes: "Backfill with native 
soil materials in 4- to 6-in. lifts. Use mechanical compaction to 
compact each lift to an in situ dry-weight density of 110 lb/ft3." 

ECN No. 198255, page 4, delete the dimension 1'-0". 

Changes are made in ECN #198255 according to these recommendations and 
_the revised ECN is shown in Appendix A. 

1.5 RESULTS AND DISCUSSION 

1.5.1 Slab Thickness 

design quidel ines given in "Slab Thickness Design for Industrial Concrete 
Floors on Grade" (Packard 1976).z For a post spacing of 28 by 46 in. and a 
post load contact area of 100 in , as in the case o f  the U-701 Building 
foundation with pipe supports, the calculations show that the 6-in.-thick 
concrete slab can withstand each post load up to 3,000 lb with 28- and 46-in. 
spacing in the transverse and longitudinal direction, respectively. This 
capability is much higher than the weight (300 lb) of each pipe support on the 
slab of the compressor building. The concrzte bearing and shear stresses for 
the pipe support with a load area of 100 in are within the limits specified 
by ACI 322. In addition, the bending stress on the concrete slab caused by 
the bending moment o f  the pipe support is less than one-third o f  the concrete 
flexural strength. 

The adequacy of the concrete slab is analyzed to the slab-thickness 

Calculations for the concrete slab are in Appendix B. 

1.5.2 Building Anchorage 

ASTM A307 l/Z-in.-dia. bolts- are used for.the ' ' e because 
the bo1 t requires an 2 m, --- _-- . 
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foundation. A sizing analysis of the 1/2-in.-dia. anchor bolts used is in 
Appendix B. 

1.5.3 Component Anchorage Under Seismic Loads 

building foundation, anchorage for the compressor and dryer, and electric rack 
under seismic loading were checked. 
found in the calculations have been made on the original calculation sheets. 
These corrections require no change on the safety items analyzed. 
calculation sheets, signed by the originator and checker, are in Appendix C. 

Calculations (KEH 1993) performed to determine the adequacy of the 

Corrections for minor errors and changes 

The 

1.5.4 Unbalanced Moments of Compressor 

moments for the compressor. 
moments can cause an unacceptable amount of displacement in the foundation, 
the compressor manufacturer was contacted for additional information. On June 
16, 1993, C. Kroll of Pacific Fluid Systems Corporation stated that no special 
foundation is required for the 15-hp compressor and that vibrations caused by. 
the subject compressor are negligible (Appendix D). 

The original calculations in KEH 1993 do not consider the unbalanced 
Because the rocking and torsional unbalanced 

1.5.5 Concrete Slab Design 

contamination exists several inches below ground surface. 
thickened edges without footings extending below the frost line. Frost action 
is prevented by sealing asphalt apron to the concrete to eliminate percolation 
water. The analysis of the new slab considers overturning and sliding by wind 
or seismic loads. Calculations for the stability of the new concrete slab are 
in Appendix G. 

The foundation o f  the compressor building is redesigned because of the 
The new slab has 

1.6 CONCLUSION 

The slab design incorporates drainage controls and the structural 
evaluations for the new concrete slab meet the minimum design loads 
requirements established by American Society of Civil Engineers (ASCE). The 
building anchorage, reinforcement bar, and bearing pressure of the soi 1 
satisfy design requirements. 
compressor and dryer is adequate to withstand seismic loads. 

Analysis indicates that anchorage for the air 

Concrete anchors to be used in the construction of foundation are the 
ASTM A307 l/?-in.-dia. anchor bolts for the building anchorage, Hilti HVA 
anchor bolts for the compressor, and Hilti Kwik-bolt I 1  for other equipment 
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anchorage. The work loads are smaller than the anchor values allowed for 
these bolts. 

Structural evaluations also were performed on safety class 3 electric 
rack. Both component weights and seismic loads are considered in analyzing 
the bending o f  the top beam in the electric rack. 
bending stress is about 14% o f  the allowable stress of the Unistrut PlOOO 
beam. The vertical Unistrut i s  welded to a 6 by 6-in. plate that is bolted to 
the foundation. 
and that the bending of the 3/8-in.-thick plate is within the AISC allowable 
stress allowed by the Manoa7 o f  Stee? Construction (AISC 1989). In addition, 
the pull-out force and shear on the 3/8-in.-dia. bolts are well below the. 
val ues a1 1 owed. 

Results show that the 

Calculations show that the 1/4-in. fillet weld is adequate 
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2.0 INSTRUMENT PIPING ANALYSES 

2.1 INTRODUCTION 

Pipe stress and pipe support analyses were performed to structurally 
qualify the instrument air pipe1 ine 1"IA-M7 and supports for U-FARM compressed 
air system as described in ECN No. 198245 (WHC 1993) and Dwg. No. H-2-36381, 
sheet 1, Revision 2. The objective o f  this analysis is to confirm that the 
resulting operating and seismic stresses in the pipeline and pipe supports 
meet the applicable code requirements for a safety class 3 system. 

2.2 DESIGN CRITERIA 

The design analysis conforms to the following codes and standards: 

0 ASME 831.3, 1990 Edition, addenda ASME 631.3b-1991 (ASME 1990) to 

0 UBC, 1991 Edition (IC60 1991b) to develop the seismic criteria 

Hanford Plant Standard SDC 4.1, Rev. 11 (DOE 1989), used as a general 

0 AISC Steel Construction Manual, Ninth Edition (AISC 1989) for 

qualify the different levels of piping stresses 

design guideline for seismic loads 

qualifying the support structures. 

2.3 ASSUMPTIONS 

The following assumptions governed the analysis. 

0 The heat pump for the 6uildinge241-U-701 will maintain ambient air 
temperatures between 65 and 90 F. 
conservatively assumed as 65 F for the piping thermal analysis. 

Ambient temperature is 

0 MaximuF operating pressure for the compressed air system is 100 
- lbf/in (gauge); a design pressure of 125 lbf/in (gauge) is used in 

the analysis. 
safety re1 i ef valves. 

The latter pressure is the rated pressure for the 

0 The floor concrete is cast with the instrument pipe placed in 
position. 
this point. 

The connecting points at the top and the bottom of the dryer units 
are modelled as anchors because of the moment-carrying threaded 
connections at those points. 

The pipe is assumed fixed and modelled as an anchor at 

0 

For tees and valves, a stress intensification factor of 2.3 is used 
for the pipe stress analysis, in conformance with ASME 831.3, 

6 
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241-U-701 NEW COMPRESSOR BUILDING 
AND 

INSTRUMENT AIR PIPING ANALYSES 

FOREWORD 

This report contains engineering calculations to support three 
Engineering Change Notices (ECNs): 

ECN No. 198255, "241-U-701 New Compressor Bui 1 di ngl' 

ECN No. 196637, "241-U-701 Compressor Building" 

ECN No. 198245, "241-U-701 Compressed Air System." 

ECN No. 196637 supersedes ECN No. 198255 in its entirety. Both ECN No. 198255 
ECN No. 196637 are discussed in Section 1.0 and ECN No. 198245 is discussed in 
Section 2.0. 

Kaiser Engineers Hanford performed engineering calculations to support 
ECN 198255. 
calculations by Westinghouse Hanford Company (WHC). The WHC performed 
engineering calculations to support ECN No. 198245 and ECN No. 196637. 
engineering calculations appear in the appendices to this report. 

These calculations were checked and supplemented with 

All 

1.0 241-U-701 NEW COMPRESSOR BUILDING 

1.1 INTRODUCTION 

A new building, 241-U-701, will house an air compressor, dryer, and 
electric rack. 
building are shown in Drawing No. H-2-36381, sheet 1, rev. 2 (ECN 196637). 
Changes in the foundation design are specified in ECN No. 198255 and ECN No. 
196637 (WHC 1993). KEH has performed calculations to verify the structural 
adequacy of the foundation of the building and the anchorage for equipment 
anchorage (KEH 1993). 
to install five compressors by September 30, 1993, Equipment Stress Analysis 
(ESA) has completed the independent review of ECN No. 198255 and the KEH 
cal cul ati ons . 

The foundation dimensions and concrete slab design of the 

To support an U.S. Department of Energy (DOE) milestone 

As shown in ECN No. 198255 (Appendix A), the foundation of the building 
was designed to have a footing burial depth of 2.5 ft below finished grade in 
accordance with the SDC 4.1 requirement. 
damage to the slab caused by frost heave. 
was detected a few inches below the grade. 

This depth is required to avoid 
However, radiological contamination 
The foundation of the compressor 

1 
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building needs to be redesigned. 
extending below the frost line is in ECN No. 196637 (WHC 1993). The purpose 
of this work is to analyze the integrity of the concrete slab and to check the 
KEH calculations for equipment anchorage under seismic loading. 

Design for a slab on grade without footings 

0 

0 

0 

0 

1.2 SCOPE' 

The following items are analyzed for seismic qualification: 

Stability of new slab 

Foundation slab thickness 

Anchor bo1 ts for foundation 

0 

0 

0 

Compressor anchorage under seismic 1 oads 

Dryer anchorage under sei smi c 1 oads 

Electric rack anchorage under sei smic 1 oads 

Unbalanced moments o f  compressor. 

1.3 SUMMARY 

Analysis of the anchorage for the building is to qualify the design o f  
the foundation for the new compressor building given in "241-U-701 New 
Compressor Building" (ECN No. 198255 and ECN No. 196637). Recommendations for 
some changes in the ECN are made accordingly. The slab design incorporates 
drainage controls to eliminate percolation water. The stability of the slab 
without footings is evaluated. Calculations show that the new slab on grade 
can resist overturning and sliding due to wind or seismic loads. 
the integrity of the concrete slab focuses on the capability of the slab to 
support the pipe supports and the proper selection of building anchor bolts. 
Calculations show that the G i n .  slab i s  capable of supporting the pipe 
supports. Calculations also show that the foundation, the compressor and 
dryer anchorage, and the electric rack are adequate structurally, on the basis 
of safety requirements established in SDC 4.2, UBC 1991, and AISC 1989. 
Seismic anchorage capacity for these components is assessed to assure that 
they will not fall or slide during earthquake motion. 

Analysis of 

2 
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1.4 RECOMMENDATIONS 

ESA recommends the foll owing : 

ECN No. 198255, page 1, item #7, change impact level from 3Q to 3s. 

ECN No. 198255, page 1, item #12, add "Calculations on slab design 
are given in Supporting Document WHC-SD-WM-DA-135." 

ECN No. 198255, page 3, add to note: "Place 3/8-in. hard rubber 
pads (commercial grade) under each air receiver leg o f  the 
compressor" to isolate any vibration. ( This note will be added to 
the ECN for the compressor installation and pipe supports.) 

soil materials in 4- to 6-in. lifts. Use mechanical cornpaction3to 
compact each lift to an in situ dry-weight density of 110 lb/ft . ' I  

ECN No. 198255, page 4, add to general notes: "Backfill with native 

ECN No. 198255, page 4, delete the dimension 1' -0" .  

Changes are made in ECN #198255 according to these recommendations and 
the revised ECN is shown in Appendix A. 

1.5 RESULTS AND DISCUSSION 

1.5.1 Slab Thickness 

The adequacy of the concrete slab is analyzed to the slab-thickness 
design quidel ines given in "Slab Thickness Design for Industrial Concrete 
Floors on Grade" (Packard 1976).2 For a post spacing of 28 by 46 in. and a 
post load contact area o f  100 in , as in the case of the U-701 Building 
foundation with pipe supports, the calculations show that the 6-in.-thick 
concrete slab can withstand each post load up to 3,000 l b  with 28- and 46-in. 
spacing in the transverse and longitudinal direction, respectively. This 
capability is much higher than the weight (300 lb) o f  each pipe support on the 
slab o f  the compressor building. The concrfte bearing and shear stresses for 
the pipe support with a load area of 100 in are within the limits specified 
by ACI 322. In addition, the bending stress on the concrete slab caused by 
the bending moment o f  the pipe support is less than one-third of the concrete 
flexural strength. Calculations for the concrete slab are in Appendix B. 

1.5.2 Building Anchorage 

ASTM A307 l/Z-in.-dia. bolts- are-used for-the * * e because 
the bolt requires istance shorter than 2 m) 

-----__. _-- . 
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foundation. 
Appendix B. 

A sizing analysis of the 1/2-in.-dia. anchor bolts used is in 

I. 5.3 Component Anchorage Under Sei smi c Loads 

building foundation, anchorage for the compressor and dryer, and electric rack 
under seismic loading were checked. 
found in the calculations have been made on the original calculation sheets. 
These corrections require no change on the safety items analyzed. 
calculation sheets, signed by the originator and checker, are in Appendix C. 

Calculations (KEH 1993) performed to determine the adequacy of the 

Corrections for minor errors and changes 

The 

1.5.4 Unbal anced Moments of Compressor 

The original calculations in KEH 1993 do not consider the unbalanced 
moments for the compressor. Because the rocking and torsional unbalanced 
moments can cause an unacceptable amount of displacement in the foundation, 
the compressor manufacturer was contacted for additional information. On June 
16, 1993, C. Kroll of Pacific Fluid Systems Corporation stated that no special 
fdundation is required for the 15-hp compressor and that vibrations caused by. 
the subject compressor are negligible (Appendix D ) .  

1.5.5 Concrete Slab Design 

The foundation of the compressor building is redesigned because of the 
The new slab has contamination exists several inches below ground surface. 

thickened edges without footings extending below the frost line. Frost action 
is prevented by sealing asphalt apron to the concrete to eliminate percolation 
water. The analysis of the new slab considers overturning and sliding by wind 
or seismic loads. Calculations for the stability of the new concrete slab are 
in Appendix G. 

1.6 CONCtUSION 

The slab design incorporates drainage controls and the structural 
evaluations for the new concrete slab meet the minimum design loads 
requirements established by American Society of Civil Engineers (ASCE). The 
building anchorage, reinforcement bar, and bearing pressure of the soil 
satisfy design requirements. 
compressor and dryer is adequate to withstand seismic loads. 

ASTM A307 l/?-in.-dia. anchor bolts for the building anchorage, Hilti HVA 
anchor bolts for the compressor, and Hilti Kwik-bolt I 1  for other equipment 

Analysis indicates that anchorage for the air 

Concrete anchors to be used in the construction of foundation are the 

4 
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anchorage. 
these bo1 ts. 

The work loads are smaller than the anchor values allowed for 

Structural evaluations a1 so were performed on safety class 3 electric 
rack. Both component weights and seismic loads are considered in analyzing 
the bending of the top beam in the electric rack. 
bending stress is about 14% o f  the allowable stress of the Unistrut PlOOO 
beam. The vertical Unistrut is welded to a 6 by 6-in. plate that is bolted to 
the foundation. 
and that the bending of the 3/8-in.-thick plate is within the AISC allowable 
stress allowed by the Manual o f  Steel Construction (AISC 1989). In addition, 
the pull-out force and shear on the 3/8-in.-dia. bolts are well below the 
Val ues a7 1 owed. 

Results show that the 

Calculations show that the 1/4-in. fillet weld is adequate 
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2.0 INSTRUMENT PIPING ANALYSES 

2.1 INTRODUCTION 

Pipe stress and pipe support analyses were performed to structurally 
qualify the instrument air pipe1 ine 1"IA-M7 and supports for U-FARM compressed 
air system as described in ECN No. 198245 (WHC 1993) and Dwg. No. H-2-36381, 
sheet 1, Revision 2. The objective of this analysis is to confirm that the 
resulting operating and seismic stresses in the pipeline and pipe supports 
meet the applicable code requirements for a safety class 3 system. 

2.2 DESIGN CRITERIA 

The design analysis conforms to the following codes and standards: 

0 ASME 831.3, 1990 Edition, addenda ASME B31.3b-1991 (ASME 1990) to 
qualify the different levels of piping stresses 

0 UBC, 1991 Edition (ICBO 1991b) to develop the seismic criteria 

Hanford Plant Standard SDC 4.1, Rev. 11 (DOE 1989), used as a general 

0 AISC Steel Construction Manual, Ninth Edition (AISC 1989) for 

design guideline for seismic loads 

qualifying the support structures. 

2.3 ASSUMPTIONS 

The following assumptions governed the analysis. 

The heat pump for the Building-241-U-701 will maintain ambient air 
temperatures between 65 and 90 F. 
conservatively assumed as 65 F for the piping thermal analysis. 

Ambient temperature is 

0 Maximu! operating pressure for the compressed air system is 100 
- lbf/in (gauge); a design pressure of 125 lbf/in (gauge) is used in 

the analysis. 
safety re1 i ef Val ves. 

The latter pressure i s  the rated pressure for the 

0 

0 

0 

The floor concrete is cast with the instrument pipe placed in 
position. 
this point. 

The pipe is assumed fixed and modelled as an anchor at 

The connecting points at the top and the bottom of the dryer units 
are model led as anchors because of the moment-carrying threaded 
connections at those points. 

For tees and valves, a stress intensification factor of 2.3 is used 
for the pipe stress analysis, in conformance with ASME 831.3, 

6 
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(ASME 1990). 

The routing of the pipeline shall be in compliance with the isometric 
sketch supplied with the ECN (WHC 1993) 

neglected in the pipe support calculations. I 

0 

0 Friction forces from thermal movements are small and therefore are 

2.4 DISCUSSION 

The stress analysis for the instrument air piping is performed with the 
AUTOPIPE computer code, Version 4.42 (EDA 1992 and WHC 1990). The results of 
the analysis give the support reactions and the ASME B31.3a (1990) code 
compliance assessment for. different load combinations as required by the code. 
The support reactions are picked for the worst load combinations and are used 
as the design loads for designing pipe supports. The AUTOPIPE code compliance 
assessment for the seismic load cases is made with load combinations sustained 
(deadweight plus pressure) plus seismic loading in only one of the orthogonal 
directions. The resultant seismic load is the square root of the sum of the 
squares of the three orthogonal directions; the stresses induced with the 
resultant seismic loads are not compared with the code allowables. 
conservative absolute summation o f  three seismic components was checked and 
found to produce a stress level within that allowed by the code. 

@ overall design is conservative. 

However, a 

In general the piping and pipe support stresses are small, and the 

2.5 CONCLUSION 

The instrument air piping and pipe supports for the compressed air system 
meet the applicable code requirements and are acceptable. 

7 
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Change ECX u 5. Project Title/No./Uork O r k r  No. 6. BLdg./Sys./Fac. No. 7. Inpact Level 
Tenporary I1 
Standby U 
Supersedure t3 Compressor Building 

3. Originator’s Y e ,  Orgeniratiar, WSIW, and Telephone No. 4 .  Date 
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-36- 241-U-701 ER3100 / 241-U-701 New s Q d/k‘. 6 /E ‘’ 8. Docunmt N u n k r r  Changed by th i s  EUI  9. Related ECY Yo(s). 10. Related PO No. Cancel/Void 
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[ I  E m i  r w m n t a l  [ I  13a. Jus t i f i ca t i on  Cr i te r ia  Change [ X I  D e i g n  lnprovcnrnt 
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13b. Jus t i f i ca t i on  Detai ls 

[ ]  Fac i l i ta te  C o n s t .  [ ]  C o w t .  Error/L3nissiOn [ 3 D e s i g n  Error/Dnission [ I  

New larger building i s  required to house a new compressor. 
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COATING FOR BURIED CARBON STEEL F I E L D  J O I N T S ,  F I T T I N G S ,  AND SHORT L E N G l H S  OF P I P  
(TAPECOAT COMPANY) "TAPE COAT 203" AND PRIMER MEETING TIIE REQUIREMENTS 
OF AWWA C 2 0 3  SPECIFICATION FOR HOT APPLIED TAPE. 3I-o1IX 7I-o" 

12'-0" /DOOR (TYP) 
FIELD LOCATE EXISTING 
A I R  P I P E  TO INSTRUMENTS, 
CUT AND CAP FLUSH W/  OLD 
COMPRESSOR BUILDING 
AND T I E - I N  TO NEW 
A I R  L I N E  BELOW GRADE 

1 . :  

24 1 -U-7&: 
EXISTING 

I ! COMPRESSOR 
B U I L D  I Ne al i ( 6 ' - 6 " ~  8'-6") 

I - 4  I 

I COMPRESSOR 

ND I 
FiLg B U I L D I N G  A 

(SEk DETAIL  2 
I PAGE 5 )  _I_: 

-- -:-I- 
2 

I 

0 

6" CONC 
'-SLAB 

T@C: EI_=O'-@" 

V V I v  V V n 

h M 

\ 1 / 2 "  EXPANSION J O I N T  MATERIAL -:I / I 

COMPRESSOR AND EOCJIPMENT 
CONCRETE SLAB ON GRADE . TO REMAIN PLA N 

NOTE. N O T  TO SCALE 

EX1 ST I NG 
FENCE 

SEE PROCUREMENT SPECIFICATION CR3100-P1 FOR NEW BUILDING.  
INSTALL NEW BUILDING PER MANUFACTURCRS RECOMENDAT IONS. 

20' & & ~ u w ,  Cro- t , *  2 W - U - 7 0 \ .  f ~ ~ k Q ~ ~ ~ 0 ~  

E 

l o t  

m 
Z 
0 
t - i  
z 
m 
m 
XI 
H 
z 
0 

0 
X 
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APPENDIX A-5 
E N G I N E E R I N G  C H A N G E  N O T I C E  S K E T C H  

I 

Checked By ECN No. PoQe Ief 0.9. Sh. Rev. PrCpOred By 

H-2-36381 1 2 W. ADAMEK 198255 4 
ID Q: 
5s.--r 

B U I L D  1/2" D I A  X 5-1/2" LONG ASTM A 3 0 7  ANCHOR 
S " P P * W ,  ! /- BOLT AT 4'-0" O.C. 4" M I N  EMBED, 1-1/2" 

M/ THD LENGTH- 

SIDINGil iX NOTES: 
1 .  

2" 

1. 

2. 

3 .  

CONCRETE COMPRESSIVE 
STRENGTH f'c=3000psi 
AT 28 D A Y S . T & S T  QER A C I  3-1. 

REINFORCING STEEL 
SHALL CONFORM TO 
ASTM A615.  G R . 6 0 ,  
fy=60000psi. 
BACKFILL WITH N A T I V E  S O I L  MATERIALS 
I N  4" TO 6" L I F T S .  USE MECHANICAL 
COMPACTION TO COMPACT EACH L I F T  TO 
TO AN I N S I T U  DRY WEIGHT DENSITY 
OF 110 PCF. 

#4  @ 12" E.W. TY? 

E 
6" CONCRETE 

SEE NOTE 3 J  

S E C T I O N  ~ ~ 

NOT TO SCALE 

KEH-0159.00 11,88) ALA1 
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REV 0 E N G I N E E R I N G  CHAN(  

SET COUPLING 
APPRGX I / Z "  
A B O V E  TOP OF 
CONCRETE 
FLOOR 

,/')fi 
C O N C R E i E  2 
FLOOR OR PAD 

- E X i ' t h i ,  LNij btrCiui,  
BLDG F O O T I N G  OR EDGE 
OF PAD 

~ GRADE +- 
I 

P V C  COATED 90 
DEG ELBOW 

\SAND BED 
3" CONCRETE M I N  
AROUND CND 

D E T A I L  2 OF CND 
THROUGH CONC FLOOR SLAB 

a 



WHC-SD-WM-DA-135 
REV 0 ECN 196637 

D...0..0._..............-.-.-..... 

oj. 
ENGINEERING CHANGE n 

APPENDIX A-7 :N 

2. EUI C.tcgory (Mrk e) 
Suppl menta L a 
Direct Revision U 
Change ECN U 
T w r a f Y  [I 
Stendby a 
Supersedure MI 
CanceL/Voi d a 

11.. Wification Work 

[x] Yes (fill out Elk. 

[ ]  No (NA Elks. l l b ,  

12. Description of Change 

llb) 

l l e ,  l l d )  

3. Originator's lane, Organization, WIN, and Tetephone No. 4. Date 

tion ( T a p .  o r  St 
2W-92- 1027-K N/A 
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De 1 ay Savings 
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Indicate the related docunents (other than the engineering docunents identified on Side 1) 
Enter the effected d o c w n t  nunber in BLock 19. 

El 
El 
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241-U-701 
NEW COMPRESSOR 
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i /  BLDG. SEE DE% I 

A 
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6' x 
DBL 
SEE - 1 *-e 

L 
i 

I*-< 

i i  
1 1  I 
I I  I 
1 1  
1 1  

7' 
DOOR, 
N O E  24 

lO'&r 

Al 

4 
24 I-U-70 I COMPRESSOR BUILDlNG 

FiLE NAME; 701U-A 
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EXISTING ,/ 
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VIEW 1 
NOT TO SCALE 



ENGiN EERING CHANGE NOTICE CONTI N UATlON SHEET 
Page 6 of - ? 

ADO: 
K-2-36381, SH1, REV2 

1 .  ECN 
196637 

GENERAL NOTES: 

20. 

27. 

22. 

23. 

2 4 .  

25. 

26. 

2 7. 
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CONCRETE COMPRESSIVE STRENGTH f‘c -= 4,OOOpsi AT 28 DAYS. 
TEST PER ACI 301 

REINFORCING STEEL SHALL CONFORM TO ASTM A675, GR 60 
fy = 60,OOUpsi 

REMOVE 3” SOIL FROM EXISTING ASPHALT SLAB AND FILL WITH 
A MINIMUM OF 3” OF COMPACTED FILL BETWEEN THE EXISTING 
ASPHALT AND EDGE OF THE NEW CONCRETE SLAB. BACKFILL WITH 
NATIVE SOIL MATERIALS IN 4” LIFTS. USE MECHANICAL COMPACTION 
TO COMPACT i3CH LIFT TO DRY WEIGHT DENSIN OF 120 PCE 
C L B R  CONSTRUCTION SiTE OF FOREIGN MATERIAL AND DESRIS. 

COATING F ~ R  BURIED CARBON STEEL FIELD JOINTS, FI’ITNGS AND 
SHORT LENGTHS OF PIPE TO BE TAPECOAT CO ”TAPE COAT 203”. 
PRIMER TO MEET ALL REQUIRMENTS OF A WWA C203 SPECIFICATION.5 
FOR HOT APPLIED TAPE. 

SEE PROCUREMENT SPECIFICATION ER3 100-P 7 FOR NEW BUILDING. 
INSTALL NEW BUILDING PER MANUFACTURERS RECOMENDA TIONS. 

CUT ACCESS HOLE IN EXISTING CONCRETE SL40 AROUND EXISTING 
AIR PIPE TO EXPOSE SUBSTRATE. FIELD ROUTE AIR PIPE BELOW 

WITH TEE AND PLUG. FILL ACCESS KOLE WITH FIBERGLASS B A T  
INSULATION, COVE? WITH 1/4” GALVANIZED PLATE AND SE4L. 

FLGOR OF 247-U-701 A.’ SHOWN AND TIE INTO EXISTING PIPE 

REMOVE EXISTING BUILDING, COMPRESSOR AND EOUIPMENT. 
CONCRETE SUB TO REMAIN. 

ENCLOSURE %ALL BE OUAZITE PCl272BGl2 WITH OPEN BASE, 
G 2 N  IN COLOR AND ME4.SURING 74”x 74”x 72 3/4”D. 
EVCLOSURE AVAILABLE THROUGH STONEWAY ELECTRJC SUPPLY. 

ANCHOR BOLTS TO BE 7/2” DIA x 5 7/2” L WITH 7 1/2” 
THRE4D LENGTH. BOLTS TO BE EMBEDDED 4” MINIMUM AND 
LOCATED AT 4I-O” ON ENTER. MATERIAL TO BE ASTM A307. 
BOLTS TO HAVE A 2” MINIMUM EDGE DISTANCE. 

ASPHALT APRON WILL EXTEND TO THE EXISTING FENCE LINE ON 
THE WEST AND SOUTH SIDE OF THE SUB. 
GIST SIDES THE APRON SHOULD EXTEND A MINIMUM OF 4’ FROM 

ON THE NORTH AND 

THE EDGE OF SLAB. SLOPE APPROXIMATELY 7 : l O .  $ € A L  4 5 p ~ & ,  
TO mmRmE. 
THE LZES/CN-ANALYSlS FOR THE 24 1 -U- 70 7 
BUIiDING FOUNDA nON, PIPING AND EQUIPMENT SUPPORT’S IS 
CONTAINED IN WHC-SD-WM-DA- 735. 

COMPRESSOR 
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SET COUPLING APPROX 7/2" 
ABOVE TOP OF CONCRETE 
FLOOR 

EXTEND CND BEYOND 
8LDC FOOTING OR EDGE 

i-J I I L 

1 i 
\ \ L. CONCRETE FLOOR I 

c" 

L PVC COATED 90' ELBOW 

/IEW 2 OF CA 
THROUGH CONC FLOOR SLAB 

D 
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12. Description of Change 

Affected Documents: 

H-2-36381, She 1, Rev. 2 
H-2-73682, Sh. 1, Rev. 6 

H-z-36380, Sk I RCU. 2 

sc-3 

+ 
44. 

Revise H-2-36381, Sh. 1, Rev. 2 as shown on pages 3 through -W. /*I 
Revise H-2-73682, Sh. 1, Rev. 6 as shown on pagef 

1) Add new sheets to above drawings as required. 

91 

R ~ u ; ~ c  H-2- 3L380, S L  Red. ;t J L V W ~  OW 

[I Design lnprovcncnt [ X ]  Envirwmental [ I  
[ I  

13a. Justification Criteria Change 
(mark one) 
AS- Found [ I  Facilitate Const. Const. Error/Qnission [ 3 Design Error/Cmission [ ] 
13b. Justification Details 
Existing tank farm equipment is insufficient for current air delivery requirements and 
beyond repair. 

RELEASE STAMP 

I 
GFFjGlkL RELEASE 1 BYWHC 
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Page 2 - 
APPENDIX A-16 4 - 7 0 1  General Notes: 

.i Only Note: (Reference Drawing H-2-36381 Sh.1 Rev.2. Incorporate this ECN with ECN 
198255. Delete reference to Det.1, Zone F-7, from "241-U" site "Plan" view. Add the _. 

following general notes to drawing-as required, renumber as necessary. 
following notes apply directly to the new design if old drawing notes are not listed, they 
do not apply.) 

All of the 

3) 

7) 

14) 

241-11-701 Instrument Air Piping and valves to be per code M-7 on drawing H-2-31750 
Sh.7 Rev.3, Maximum operating pressure to be 106 PSIG. All components shall be ' 

rated for 125 psig minimum. 

241-U-701 Condensate piping and valves to be per code M-5 on drawing H-2-31750 Sh.5 
Rev.5. All components shall be rated for 125 psig minimum. 

Sealants for threaded piping joints: (Chesterton "goldend" No. 7298, Federal 
Process Co "JC-30", or Lake Chemical Co "Slic-Tite"). 

Labels - Label v'alves and instruments in accordance with HPS-1-2-7, Type C, 1/4" 
characters per P&ID nomenclature. Label size may be increased as necessary. 

Installation of 241-U-701 piping shall be performed per ASME 631.3. 
installed as necessary to facilitate servicing of components. Slope piping a 
minimum of 1/8" per ft. to drain locations. 

Pneumatic testing o f  241-U-701 air piping shall be performed with instrument quality 
air per ASME 631.3 para. 345.5. 

Unions to be 

Test pressure 110 psig t 5 psig. 

Welder qualifications and welding to be performed in accordance with AWS D 1.1. 
Welder qualification is accordance with ASME Sec. IX may be used as a substitute. 

Equipment Mounting - Mount air compressor with hard, rubber pads as supplied by 
vendor and dryer using 1/2" concrete anchors embedded 4'14', Shim as required to 
level within +/-.060". Use additional lock nuts and "snugtight" per AISC steel 
construction manual. 
with Adhesive Cartridge 668046). 
instal l ation e 

Hilti HVA, ASTM A36, 1/2" x 6'/*" (Hilti HVA Anchor Rod 686675 
Consult manufacturer's instructions for 

Pipe Support mounting - Locations may be adjusted to avoid rebar or other 
construction restraint. 
through pipe supports (guides only). Use 1/2" x 4'''" Hilti Kwik Bolt I1 to anchor 
supports. Minimum embedment 21'4n. Install per KEH procedure CV-9. 

Anchor Bolts - Unless otherwise specified, field may relocate anchor bolts due to 
rebar interference as follows: 1/2" and smaller diameter bolts may be relocated up 
to 1" (minimum base plate edge distance 7/8"). 

Painting - Paint all exposed carbon steel surfaces with low VOC, lead free primer 
and top coats, one coat of primer followed by two top coats of paint per 
manufacturer's instruction, final color to be medium gray. 

Tolerances - Piping and supports to be field fit approximately as shown. 
support dimensions are +/- 1'-0". Equipment location dimensions be held within t/- 
1" unless otherwise specified. 

Install the flow meter with a minimum of 1 foot. straight pip-ing run into the inlet 
and 6 inch straight run from the outlet to verify fully developed flow. 

Piping to have minimum .030" gap on both sides and top 

Piping and 

A-7320-036.2 (11/88) CEF> GEF094 
Engineering Change Notice Continuation Sheet 
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WHC-SD-WM-DA-135 
REV 0 

- 
New item Description list: APPENDIX A-17 

E C N  Only Note: (Modify drawing H-2-35381 Sh.1 Rev.2 as required. The following items ar, 
to be added to the description list with the exception of those items referencing items to 
the existing drawing. All items listed below pertain to the new 241-U-701 Instrument Air 
design all existing drawing items which are not listed below do not apply). 

I )  200 West Area - See Dwg. H-2-36381 Sh.1 Rev.2 

8) Pressure gauge - See Dwg. H-2-36381 Sh.1 Rev.2 

9) Gate Valve - See Dwg. H-2-36381 Sh.1 Rev.2 

10) Misc. pipe fittings - See Dwg. H-2-36381 Sh.1 Rev.2 

Pressure regulating valve - See Dwg. H-2-36381 Sh.1 Rev.2 

.4) Air Compressor - Air cooled, packaged unit, reciprocating non-lubed 
for compressor, 50 scfm @ 100 psig, 120 gal. receiver tank, 

241-U-701 safety valve, air pressure gauge, automatic drain, aftercooler, 
motor and drive system, low oil level switch, high temperature 
switch, dual control s, motor starter mounted and wi red, (Ingersoll 

. Rand model 10T3NLM-El5). 480 V 3-phase power single point 
connection motor to have a 1.15 min. service factor. 

1 5 )  Air dryer - Regenerative heatless pressure swing air dryer, inlet flow rate 45 scfm 
for 

241-U-701 
purge rate 8 scfm. Switching Failure alarm, active tower lights, NEMA . . 

.at 100 p i g ,  12OoF., moisture content saturated, outlet flow rate 
dewpoint -4OOF. @ 100 psig. 

Enclosures, and Humistat. (Hankinson model DH-45 with Sensatherm auto 
purge saving system, high dewpoint alarm). 

Automatic purge saving system, maximum 

Prefilters/Afterfilters - 1 Mi.cron Air line filter, 100 scfm @ 100 psig capacity, 

241 -U-701 

Ball valves - l", 1/2" NPT per general notes 3 and 4. 

for with manual drain. Air inlet/outlet connection is 1" NPTF 
Rated 125 psis @ 120°F Min. (Hankison Series 3100, T100-08F-48-A.) 

Coalescing Filter - 0.025 micron ultra high efficiency oil removal filter, 100 scfm 

Rated 125 psig @ 120°F 
for 

241-U-701 
at 100 psig, with internally mounted automatic drain. 
Air inlet/outle't connection is 1" NPTF. 
Min. (Hankison model A100-08F-100-D.) 

Automatic condensate drain valves - Electrically operated solenoid valve control led 
for by a solid sate electronic timer, (Hankison 

241-U-701 model 532-04-150). 

Air flow meter - Dtfferential pressure, direct reading flowmeter, horizontal flow to 
241-U-701 10OOF. Rated 125 psig and 12OoF Min. (RCM model# 1-71-R-50-IE). 

for the right, bronze, 50 sefm, 1" IPS, calibrated for air at 100 psig and 

High Pressure Safety Relief Valve - 1" x 1" 70 scfm @ 125 psig min. capacity, ASME 

241 -U-701 
for Boiler and Pressure Vessel code section VI11 certified. 

(Crosby 1" x 1" JRU-C-Type E, Set Pressure 125 psig). 

A-7320-036.2 (11/88) CEF) GEFO94 
Engineering Change Notice Continuation S h n t  
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ENGINEERING CHANGE NOTICE CONTINUATION SHEET APPENDIX A-18 
Page 

Low Pressure Safety Relief Valve - 1" x 1" 70 scfm @ 125 psig min. capacity, ASMt 
for Boiler and Pressure Vessel code section VI11 certified'. 

241-U-701 (Crosby 1" x 1" JRU-C-Type E, Set Pressure 25 psig). 

24) Insulation for Compressor - Insulate 3/4" tubing from second stage cylinder to after 
cooler on compressor with 1" wall thickness, molded, 
sectional, rigid fiberglass pipe covering meeting 
requirements of FSHH-1-558, Form D, Type 111, Class 12, 
complete with PVC jacket with pressure sensitive closure 
system. Tape: 3 inch wide pressure sensitive metallic 

I foil Scrim Kraft (FSK) tape, Nashua FSK) or (Ideal No. 
492 FSK). Insulating cement for forming insulation 
'covering over fittings and valves shall be fiber cement 
meeting the requirements of ASTM C449, Cements that 
contain asbestos not acceptable. 

for 
241-U-701 
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APPENDIX A-19 
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APPENDIX A-26 

16. SEE SECYIOHS A. 0.  C. CC D 
17 

18. 1/2" O l A  

PIPlllC DRAWING FOR LOCATION AI10 IOENTIFICATION OF PIPE SUPPORTS 
TtlIS IS A TYPfCAL SUPWAr DRAWII4C. HOROZOtlTAL A R M S  IAAY BE AOOEO TO SUPPORT THE PIPE L1I.E 

COtlDENSATE PIPE LIHE MA1 BE SUPPORTED FROM THE VERTICAL STAEID PIPE AS REOVIREO. 

A l  GIFFfl+iCIil ELEVAI IGI IS  AS SHUWN ON lllE PIPLNG ORAWINGS 

( IdOTES CONTII~IUED ON PAGE 15 1 
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R s p .  WHC-SD-WM-DA-135 

Because flexure controls, the design factors are similar to 
those used for vehicie loads except that the use of a higher 
safety factor may be appropriate. The specific design fac- ) tors are: 

maximum post load 
load contact area 
spacing between posts 
subgrade-subbase strength 
flexural strength of concrete 

Figs. 7a, 7b, and 7c are used to determine the slab thick- 
ness requirements for k values of 50,100, and 200 pci. The 
charts' were developed to estimate dab stresses for the two 
equivaIent post configurations and load conditions shown 
in Fig. 8, representing continuous racks. Ln Figs. 7a, 7b, and 
7c, the post spacing, y ,  is in the longitudinal direction of a 
continuous rack and x is the transverse spacing. 

7c 
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EFFECTIVE CONTACT AREA, 
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REV 0 

When using the de 
APPENDIX B-8 should be corrected to 

from Fig. 5.  
For special post load configurations that deviate subsan- 

tially from those indicated in Fig. 8, slab stresses may be 
determined by computer program( O ) *  or by influence 
charts.( * 8)  

It should be noted that the design procedure is based on 
load stresses only; it is not necessary to consider shrinkage 

. stresses (see tint footnote on page 4). 

- 
*For a structurally reinforced stab, bending moments computed 

from the flexural stress determincd from Figs. 7a. 7b, and 7c may 
be used to compute the required tcnrile rcinforccment. 

**The computer prognm may be used with appropriatc modifica- 
tions in the shape of the contact arm. For chc range of contact arms 
invoked. a circuhr or elliptical arc3 may bc uscd without significant 
error to approximate a quare or rcctinguhr area. 

14 

13 

12 

I 1  

i - 
10 

2 
r 

I 
2 

9 :  a 
-I 
v) 

e 

7 .  

6 

5 



WHC-SO-WM-DA-135 
Rev. 0 

APPENDIX C 

CALCULATIONS 

c- 1 



These calculations apply to: 

Dwg. No. ?-z -3~c323\ zj;J 1 Rev. No. -- 
/ 

Dwg. No. Rev. No. 

Other (Study, CDR) 

Rev. 0 
Signature I Date 

Originator 
KS,h dfl,L 5y-L / :;.* 

Approved by ufl f 1 ?/?(I&? 

W' 

Checked by *A-dpJe,.c &// 7/43 

Checked Against 
Approved Vendor Data 

I I/ 

Rev. No. 

Rev. 1 Rev. 2 
Signature / Date Signature1 Date 

The status of these calculations is: 

0 Preliminary Calculations 

-3 Final Calculations 

0 Check Calculations (On Calculation Dated 1 
0 Void Calculation (Reason Voided 

Incorporated in Final Drawings? d Yes NG,. , 

T h i s  calculation verified by independent "check" calculations? G Yes a'' NO 



APPENDIX C-3 
3 .- ProjectlDocument No. '.;.: 'i 

When the design or design change affects hardware, formal design verification must be performed i f  
one or more of the following questions must be answered affirmatively (YES). 

YES NO 

\ *  v' 1. 

2. 

3. 

4. 

Does the design or design change involved meet the established criteria 
to be considered Safety Class 1 or 2? 

Does this design or design change cause or permit changes to Safety Class 
1 or 2 instrument or alarm setpoints outside of previously approved 
operational limits? 

Does this design or design change significantly affect the nuclear safety 
consequences of a malfunction or failure of the structure, system, or 
component? 

Does this design or design change involve or change design that has 
previously undergone formal design verification? 

- A / / 
+.%'#&-- / Z Y - 4  a- 

, Assignea Lead tngmeer 
_i I - ' -. 

uate 

n 

, / Responsible Oiscipline Manager Date 

Original Design Package Dis-:ibution: 
Project Engineer 

Chief Design Engineer 

Engineering Document Control 

Design Change Distribution: 
Attach to Engineering Change Notice 
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Results and conclusions of the subject 
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Revision 
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CalculationlDocument No Revision 
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APPENDIX C-5 DESIGN ANALY: 1s 
WO/Job No, /EKJIUU 

Checked 6 / / 7 / 9 3  By f,? fif4&- z’&..i -. 
ubjecl BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 0 5 / 2 5 / 9 3  BY W.A. ADAMEK 
\NO COMPRESSOR AND DRYER ANCHORAGE 

ocation 2 0 0  AREA Revised BY f 1: 

OBJECTIVE 

DESIGN BUILDING FOUNDATION FOR A 10 ’  BY 12 ’  PREENGINEERED BUILDING AND S I Z E  
ANCHORAGE FOR A NEW DRYER AND COMPRESSOR. 

CRITERIA 

* DOE ORDER 6430.1A, 4 / 6 / 8 9  * 

* LO1 No. 9258144, AND ADDENEDUM TO LO1 9258144,  LO1 NO. 9352974,  D a t e d  
A p r i l  7 ,  1993, f r o m  ALOIS J. KOSTELNIK. 

METHODS HAND CALCULATIONS 

REFERENCES 
- 

1. SDC 4.1, REV 11. 
2 .  SDC 4 .2 ,  REV 0. 
3 .  UNIFORM BUILDING CODE (UBC), 1 9 9 1  EDITION 
4. AISC STEEL CONSTRUCTION MANUAL, 9TH EDITION, ASD 
5 .  A C I  318-89.  
6. DWG. H-2-36381, SH. 1, REV. 2 .  Z’x “DESIGN OF WELDED STRUCTURES”, BLODGETT, 12TH PRINTING, 1982 
7. urljsr& ( : jc  G ~ E C / A L  SW.Y~?ZMJL*  CAT^ q? //@.I// Jr/f sr ,yJ,~ ~ ~ f i , 2 ~ ~ ; ~  >,? $2 i 

1. ALL WORK IS SAFETY CLASS 3 .  
2. CONCRETE STRENGTH f ’c= 3OOOpsi. 
3. 
4 .  

ASSUMPTIONS 

REINFORCING STEEL STRENTH fy= 6OOOOpsi. 

CONCLUSIONS 

SEE BODY OF THE CALCULATION. 

I 
ER3100PGl.CAL 
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DESIGN ANALYSIS APPENDIX C-6 
CLient WO/Job No. /ER3100 
Subject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 05/25/93 
AND COMPRESSOR AND DRYER ANCHORAGE 

BY W.A. ADAMEK 
- - ,  

Checked A//? / s >  BY &SF .&?..* ,-.a . / ; . & C L : - . .  i 
L 

Location ZOO AREA Revised / /- BY 

ER31OOPZ.CAL 
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DESIGN ANALYSIS 
.I i ent 

ubject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN 
\ND COMPRESSOR AND DRYER ANCHORAGE 
ocation 200 AREA 

APPENDIX C-7 
UO/Job No. /ER3100 
Date 05/25/93 By W.A. ADAMEK 
Checked L/fl/a By &?,'-,' .r 
Revised / / BY 

. . .  . .  . . . .  . . .  . . .  . . .  . . .  . .  " + . , ,  . .  : . .  
. .  . .  . .  

. .  
. .  . .  . .  . .  

ER3100PZ.CAL 
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Client WO/Job NO. /ER3 
Subject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 0 5 / 2 5 / 9 3  
AND COMPRESSOR AND DRYER ANCHORAGE 
Location 200 AREA 
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REV 0 

APPENDIX C-8 
00 

* I  BY W.A. ADAMEK 
Checked --- & By rsf.;.;:c' 
Revised / /- BY 

ER3100PZ.CAL 
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DESIGN ANALYSiS APPENDIX C-9 
Client W J o b  No. /ER3100  
Subject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 0 5 / 2 5 / 9 3  8y W.A. ADAMEK 
AND COMPRESSOR AND DRYER ANCHORAGE 
Location 200 AREA Revised / / 

Checked b / IT/?> By 

BY 
--- 

ER3100PZ.CAL 
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DESIGN ANALYSIS APPENDIX C-10 
:I ient WD/Job No. /ER3100 
iubject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 05/25/93 BY W.A. ADAMEK 

Checked d// 7 /B By 2 -J--;J r- 
d 

- \ND COMPRESSOR AND DRYER ANCHORAGE 

.ocation 200 AREA Revised / /- BY 

L 

. . . . . .  . . .  

.. .... . . . . . . . ........ . 

ER3100PZ.CAL , 



WHC-SD-WM-DA-135 
REV 0 

DESIGN ANALYSIS APPENDIX C-11 
t ient  UO/Job No. /ER3100 
ubject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 0 5 / 2 5 / 9 3  8y W.A. ADAMEK 
iND COMPRESSOR AND DRYER ANCHORAGE Checked & / I T /  -- 4 3  BY f.2 3 .  

-1 

ocation 200 AREA Revised / /- BY 

. . .  . .  . .  . .  . .  
. .  . .  . .  . . .  

ER3100PZ.CAL 
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DESIGN ANALYSIS APPENDIX C-12 
lient UO/Job No. /ER3100 

\ND COMPRESSOR AND DRYER ANCHORAGE 
,ubject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 05/25/93 BY W.A. ADAMEK 

ocation 200 AREA Revised / / BY 

Checked -- ,4 / / 7 / 3  B y  ," 1; 

ER3100P2. CAL 
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APPENDIX C-13 DESIGN ANALYSIS 
Liient UO/Job No. /ER3100 
Subject BLDG 241-U-701 COMP. BLDG. FNDTN DESIGN Date 05/25/93 BY W .A.  ADAMEK 

* . I  
Checked A/!? / q j  By sb$ ,- AND COMPRESSOR AND DRYER ANCHORAGE 

Location 200 AREA Revised -1 / BY 

ER3lOOPZ.CAL 





I 

I 
Vertical t o a d  *tiin. FL 

Standard Oesign Load Combinations (LUWL) Horizontal Load 

8LDG WtOTn 20f 1 s 20n5 30120 40f20 

3-4- THRU 8'43- 100 100 140 180 

THRU. 24'43- 300 300 420 540 
28'43" THRU 32-0" 41 5 41 5 575 73s 

a 1 2 e  1 so 150 21 0 270 1 SO* per lineal foot - y;:: 
I 

WHC-SD-WM-DA- 135 
REV 0 

APPENDIX C-15 a FOUNDATION DESIGNS 
i_ . .  ' 

Oue  to the even  distribution of loads developed by Parkline 
buildings, t he  foundation designs a r e  usually quite simple 
when compared to other types of building construction. 
The information below is offered only as general  gUidanC8 
regarding foundation designs commonly used for Parkline 
buildings. In order  to achieve the proper foundation design 
for a specific building, a n  engineer should be  retained who  
is familiarwith t h e  building codes, soil conditions, e tc , in  t h e  
area where the building is to be  constructed. 
In many applications. a combined foundation-floor design 
c a n  be used  (see Section 1). However, in extreme frost 
conditions. poor soil. etc, it may b e  n e c e s s a q  to design a 
separa te  foundation and floor system (see Section 2). 
Separate  pier and footings a re  required where a wind 
column assembly is used (see Section 2 and 3). 
Wire mesh  reinforcing is recommended in the  floor slab 
under  a n y  condition. Additional reinforcing, such as rods, 
may be  required to satisfy strength requirements and to 
preventxracks d u e  to uneven settfemen't of soil. 
The tabulation below shows the nominal loads induced into 
the perimeter foundation wall. 

SECTION 2 

Wlna Bent 
PIer Where Redo. 

Pier Where Req'd 

SECTION 3 

l o  a s s u r e  proper erection and fit-up of all budding 
components,  the  following tolerances should be maintained 
when finishing the perimeter wails and floor slab. 

Width a n d / o r  Length 
Less than 12': It '?a" 
Over 12': k %" 

Diagonal: k %" 
Level: * !'a" in 20' 

2 %" overall 

* 
:a 



In 
m 
l-i 

1 
4 

I z 
3 
I 

W O  
I 

V >  x w  
3 C r :  

n 

n 

M O T O R  HORSEPOvJER 
1 o l O S .  VOLTS, PHASE HZ 
g I O R  ENCLOSURE:  
E R T E R  -TYPE:  

-4 I 

~ - 

* 

COMPRESSOR R P M :  APPROVED FOR 
PLsTOEl DISPLACEMENT: CFM I R  O R 0  N-O 

GENE RAL ARRANGE M E  NT DISC H .  PR. RAT IN  G I  PS L CUSTOr-IER 
AC1.DEL.CFM FREE A I R  CUST0ME.R O R 0  t-JC TyP€  30 COMPRESSORS 
REGUCA'IION I A S C S  I C S C  I D U A L  PER: DATE : Sr*LC:''b MODELS roT3NLE IO/IOTJNLE 15 

INGERSOLL RANI? 
L. m e r  C A W P I E L L S V I C L C  ni I 

RECOM. WATER FLOW - 2 GPM '3: SP€C s: :hlg; 

1 8 L L K - H  

MIN\MUH SPACE FOR 
PROPLR A I R  C\RCULATlOH 

k I Z @ - -  31.50 -4 

\ /M: ARCHIEEJGR:. 

/.38 - 

I C Y .  . 

O U T L I N E  O F  CONSTANT SPEED 
UbJ LOAD ERS .( SUPPLI E 0 W I T H  
CSC OR DUAL C O N I R O L )  ; 7 0.00 

u3 
l-i 

a 

LOW OIL L f v f L  
MOUNT ED MOTOR 

AUTO WATER VA 
hZ"NI?T. FlPE TUD 

OPTIONK 

t- 26.50 CUSTOMER TO SUPPLY AFTERCOOL€ 
I N L E T  WATER SHUTOFF A N D  OUTLE 
W A T E P  FLOW REGOLATION V A L V E S  

M A N U A L  DRAIN VPLVE 

2 4 X  67"-120 GAL. 
A I R  RECEIUER 



Q I J G - ~ Q - I ~ S ~  13: 04 FROM PQC I FI  C FLU ID SYSTEM TO IG 
WHC-SD-WM-DA-135 rype 30 Compressors with NONLUBRi REV 0 

SINGLE COMPRESSOR UNlT 

++---4 

k w - 4  

DATA AND DlMENSfUNS 

TWIN COMPRESb-n Y..) APPENDIX 1 
C-17 

- ~~ 

Rtceivw Actual Caoacly 
Momtcd . M8X. cfm mVrnin cim rnalmin efm Wlrnln Dimensions Net R cc eiver 

NIodctNo. no Psig bar h i 9  bar b i g  baf Psig bar In. cm in, ern In. ern lh kg gat. fltcrc 
ComBreooor Motor messurn 75 S.17 loo 8.90 124 6.62 Length Wldth Height Wbight' Site 

Slnaio cdmornsor Units 

ZJANVl 1 lo;) 6.90 3.9 .ll 3.5 .to - - 39 99 24 61 4 io7 so ice 30 114 - mu4 1H 100 8.90 53 .15 47 -13 - - 39 99 24 61 42 :07 355 161 . 30 116 

235HNLCZt 2 100 6.90 7.4 21 6.9 2U - - 49 124 22 50 45 114 505 229 60 227 - 49 124 22 56 45 114 !W 236 3 227 235HNLC3t 3 100 6.90 10.7 30 9.4 27 - ' r .  -- - 
psWNLO3t 3 160 6.90 10.7 30 9.4 27 - - ia 22 sa ag 114 e25 :a4 80 333 

8.62 (3.0 54 18.5 .52 18.0 S l  €U 168 25 S 53 135 8CO 363 80 f 
w$@* 8.62 28.2 .80 275 :78 26.9 .76 66 168 25 W 53 l?! 855 3 8  80 <.! 

1 u I $NU10 123 0.62 35.9 1.02 35.2 .99 343 97 70 178 30 76 ga 153 1 ~ 9 3  635 (20 45b 

1Qt3NLE14 15 125 3.62 50.8 1.44 49.7 1.41 4 .8  137 (70) 179 (20. 78 fW', 163 ( i 4 S o  Q5 120 L 3  

%in Compmswr Umts 
'> - v 

- 53 135 do 102 C6 117 855 388 227 
2-23AN.a 3 100 6.90 10.9 30 9.4 26 - 53 735 do 102 46 117 670 395 60 227 - 67 170 42 107 48 117 1110 5C4 80 323 2-Z35HNLOZt 4 100 6.90 148 4 138 .do - 

.. 2-235HNi03t 8 103 6.60 21.4 .60 18.8 .E4 - - * 67 170 42 107 A 6  1?7 172.0 510 33 'k3 

L 26TZNLEIH 15 1 2 5  8.62 564 1.80 55.0 1.56 53.8 152 74 188 55 la 61 155 2480 1126 120 4S4 
2-10T3NLE10 20 125 8.62 71.8 203 70.4 1.99 b8.8 1.94 74 189 80 152 68 173 2595 1350 la A54 

. -- 2a3nNU;l 2 . io3 8.90 7.8 22 io 20 - 
.- . 

. m m i e  i o  ia 8.82 38.0 1,oa . 37.0 1.00 3.0 1.02 7d 189 5s 140 .si 15s 244 1 1 0 ~  120 4 4  

- 
* ' 2.10T3NLEtS 30 125 8.62 101 6 2.88 9D.4 281 972 2.75 74 788 60 152 &9 173 3 2 5  1373 720 456 

*- arc @r sturdard uml wtkaut abfox!ef. 
rn airaow -1% abd amoxnnstely 50 tb. (22.68 q-&wt4e fbtw wmmsor unlb. 
Farwaler+xded aftehM)ler. add appra%mately 85 b. (38.55 kg)-dot&lo for tMn commmor unia 

~ c r - c c a l a d  @=der u* 

OPTIONAL EQUIPMENT /' STANDARD EQUIPMENT 

,Single Units 
Nonlubricated compressor with: 
NEMA fWor 
Intet Air Fil!ar 
Drive Belt 
Automatrc Start and Stop Control 
intermler on.Tw-Stage Unrts 
' W E  W e  Racetver 

Iy Enclosed Bsil Guard 

Twin Units Single Units Twin Units 
Two nonlubncated compresSOrs, Ai* or Water.CW!ed A f t e m l e r  
each with standard equipment Automatrc Condensate Drain Valve ' Control 

Automatic Water Varw . ,/ ' Air- or WaraMhied indlcatsd at !eft. 
tow 011 L e W  %i:Ch 
COnGant Speed Automj::c Water Valves (2) - Individual cdmpressor Isolaliofl by 

safety-valve-pm:ected discharge andlor Dual Control Au'omatc Condensate Tra 

full Startsrs Voltage (mounted Motor 
Fui (mounted Vo:tags Motor or unrt.oun:ea) S t W c r s e  line Shutotf valve. 

tifling pads for handring with fork tru& on 5 horsepower units and ot unmounted) Aherndors (mounted 
larow. or unmounted) 

Cdns:ant S p e d  andlcf Cual 

Atlorwolers (2) 

2 
1 .. . w.. . . .- ,.-. . .  , 

. .  . 
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APPENDIX C-19 

x l  

SPACES ONLY FOR 
FEESE~ BREAKERS\- 
SEE CHART M R  MAXIMUM - 
NUM8€R OF POLES FCR A 
SPEClnC CATALCG :JUMOER. 



Wire Range 

Per NEC Table 3734 
Conoucm Wne Benamg SDace Lug Wne Range P e r  Phase 

Amoere 
Ratmg EnciDture 

Oprional VERSACRIMP 
ComDTeSSDn Lug 
Field Inswldme+ 

30 I 4x KR(OON 1. 3R 1 1 I 112-6AWGfAll w8144AWG(Cul 

60 I 4x ~ ~ ~ o N  I i 1 w - 3  AWG (AII o r o r 4 - 3 ~ w ~ ( C u i  

812-2 AWG (All or 814-2 AWG (Cui ...... 

S12-2 AWG (All or 814-2 AWG lCu) 1 ...... 

200 1 1.3R 1 1 1 B6AWG-2MkcmtllAI/Cul 

1 11310 AWG - 750 kcmil (AVCu) 

06 AWG - 3M) kcmil (AI/Cu) 
400 1 1.3R 01 or 

2 

609 I 1.3R 2 1 U / O  AWG - Mo kunil {Al/CuI 

1200 i 1 . 3 ~  I 4 1 U I O  AWG -750 kcmil IAl/CuI 

WO 1 1.3R 3 I .3/0 AWG - 750 kCmd IAllCu) 

116 AWG - 303 kcmil IAUCul 

WO AWG - 753 kcmil (AIICu) 

116 AWG - 300 kcmtl IAllCu) 

11310 AWG - 500 kcmil (AUCul 

11310 AWG - 750 kCmd IAliCul 

V C E L ~ 5 1 6 n l  

vcEL-075-eni 

ana 

V C E L - O ~ D ~ Z ~ ~  

or 
ana VCEL-OS516HlO 

VCEL95D12Hl 

l a / O  AWG - 750 kcmd (AllCul HELKPO 

~121.~~20 

Safety Switches 
Type 1 and 3R - Heavy Duty 

4ppiication Data & Dimensions 
WNC-SD-WM-DA-135 
REV 0 

APPENDIX C-20 
Terminal Lug Datar 

100 I 4x &&N 1 1 1 812-110 AWG (4) or 814-1lO AWG (Cu) 1 P12-1:O AWG IN) Or l l 6 l l O  AWG (CUI I VCEL-OZl-lGl 

A 30-100 amo. smnes s w a e  tm MTC of 75% c m u e t M L  200-1200 a m .  s w ~ ~ n a s  nnuolo lor 75.C CoMUcEDn. 
~r Refer w ConsINcnonrlnOuslriaI Cormenor Pfoauns CauIcq AEC40. 
0 Oroer tu0 PK516KN mounsng k m  IY.20 eacn. k x i g l n r  Order Fumtl wtmn msullmg VCEL-C3Q-516Hl lugs Ony om ktl IS maumd on 2-pob amnm 
0 See Page 3-14.750 kcrntl Lug KN. fof aodntonal mtormahon No! UL Wma 

, D im 

W 

6% 
7 
778 
tm 

10% 
10% 
12% 
13% 
m 
277. m 
277* 
31 n 
31 
31 
27% 
2m* 
27% 
27% 
n n 
31 n 
6% 
7 
778 
tm 

10% 
1 W  
12% 
13% 
27% 
2 m  m 
2ph 

n 
3 n 
31 

- - 

6% 
?% 
7 
7% 
6% 
7% 

10'k 
10% - 

- 
D 

4% 
478 
578 
6% 
6'h 
6% 
7% 
PA 

IO% 
IO'h 
IO!* 
IO% 
16 
16 
16 
16 
IO% 
10% 
10% 
10% 
16 
16 
16 
16 
4% 
4% 
5% 
6% 
6'h 

Th 
Iu 

10% 
10% 
10% 
10% 
16 
16 
16 
16 

- 

4% 
5% 
4% 

6% 
9 8  
@h 
6% - 

YON - 
win 
l* 
l?V 
18.1 
14X 
m 
27% m 
277. 
n 
31 n 
31.7 
wa% 
mi 
lB?i 
n% 
33% 
9% 
m 
2778 m 
2 7 7 8  n n 
n n 

- 

m 
7% 
8% 

8% 
11% 
11% 
1UC 
14% 
2% mm 
27% 
27h 

3, n 
10% 
10% 
16% 
17% 
33% 
3378 

;> 

- 

yoxu - 
n - 

14'h 
15% 
1% 
18'h 
21% 
2 T ! 8  
27% 
27% 
5O'h 
50% 
50% 
50% 
69 
59% 
69 
69% 
so'h 
so'h 
so'h 
50% 
69 
69% 
69 
69% 
14'h 
15% 
163t 
18% 
a* 
P'h m 
27% 
5o'h 
50'ri 
sou 
5o'ri 
69 
69M 
69 
69% 
I*'& 
1H 
1SV 
16% 
18'1 m 
21% 
22Y - 

IwM4 - 
wtn - 
7% 
7 h  
6'h 
e4 

11 H 
11% 
14* 
14% 
m 
27h 
27% 
mlr 

n n 
31 n 
27% 
2 7 1 8  
27% mi 
31 n n n 
m 
7% 
6% 
8% 

11 'h 
11% 
14% 
l4 
m 
ma m mi 
n n n 
31 
m 
0% 
?% 
6% 
8% 
8% 

11 H 
11% - 

P - 
*ICs 

El 
E l  
E l  
E l  
€2 
E2 
€2 

.E2 
E3 
E3 
E3 
E3 
E l  
E l  
E2 
E l  
E2 
E2 
E2 
E2 
€2 u 
E3 
E3 
E3 
E3 
E2 
E2 
El  
E l  
E l  
E l  
E l  
E l  
E l  
E2 
€2 
Q 
E2 
E3 
€3 
E3 
€3 

'El 
E l  
E l  
E l  
E2 
E2 

- 
r a m  - 
n - 

m 
27% 
2 r h  
27% 
50% 
50% 
so'& 
50'1. 
69 
69% 
69 
69% 
168 
16% 
2m 
27* 
50'h 
50% 
50% 
50% 
50% so% 
69 
69% 
69 
69% 
14% 
15% 
1% 
18% 
20% 
h'h 
22% 
m 
27% 
50% 
50% 
50% 
W h  
69 
69% 
69 
69% 
16% 
16w 
20% 
2m 
9% 
50% - 

b Dlrr 

W 

12% 
16'k 
16% 
13% 
27% 
2 m  m 
27% 
31 
31 
31 n 

- - 

9% 
9% 

16% 
337. 
33% 
m mi 
27% 
27% n n 
n n 

i r h  

6% 

7% 
0* 
mi 

10% 
10% 

13% m 
2778 
m m n n n n 

121  

Du 
9% 

te'h 
3Wl 
33% 

i r k  

- 

- 
D 

7% 
7 h  
7% 
74 

10% 
10% 
IO',,. 

- 

16 
5% 
5% 
I I, 

1 0 ~ ~  
1 O A  
10H 
10% 
lo!% 
10% 
16 
16 
16 
16 
4% 
4Q8 

598 
6% 
5% 
6% 
6% 
7% m 

10'h 
10% 
1OA . 
1 W  
16 
16 
16 
16 
5% 
5% 
6% 
7h  

10% 
10'h 

€2 
€2 
E1 
E l  
E l  
E l  
E l  
E l  
E l  
E l  
El. 
E l  
E3 
E3 
E3 
E3 
E2 
E2 
E2 
E2 
E2 
E2 
E2 
E2 
E2 
E2 
E l  
E l  
E l  
E l  
E l  
E l  
E l  
E l  
E l  
E l  
E3 
E3 
E3 
E3 
El 
E l  
E l  
E l  
E l  
E l  
E l  
El - 

H2ZS.N 
H22SNR.R ' 

PWSNR. R 
nm. N 

nz?. N 
H227NR. R 
Hp8. N 
HpeNR R 

J L o -  - wm 
T y p d  NMATVpb 1 

r 

i 

3-7 E 
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APPENDIX C- 2 1  

Safety Switches 
Heavy Duty-Visible Blades 

Class 311Q 
C:ass J Fuse Provisions: 
Provisions for installing Cass J fuses are included in 30 through 400 
amere 800 volt and 100 inrough 4 0  amoere 240 volt fusible neavy 
dury sarefy switches. Conversion to C;ass J fuse spacing reauires 
relocating the load side fuse base assemoly from the standard Class 
H fuse 'ecauon :o an aiternate position as marked in the encIosure. 
Switcnes ratea 600 amperes. 240 or 600 volt require the addition of 
an adaoter kit H 6 W  at $231. One krt per %pole swtch. 

800A. and 1200A. Safety Switches use C:ass L bolt-in fuses and 
are rated for use on systems with up to 200.000 rms symmetrical 
amperes at 600Vac manmum. 

Class R Fuse Provisions: 
Fusible Square 0 30 though 600 ampere heavy 
duty safety switches wit acceot CIass R hrses as 
stanaard. A fie!d instatlabla relmion kit is avai- 
able twnich. wnen installed. rejects all but class 
R fuses. With :he installation of the rejection kit 
and Class R fuses. the swircb is UL !isted for use 
on systems wctn up to ZOO.OOO rms symmetrical 
amoeres avaiiaole fault cwent See Class R Fuse 
Kits on Page 3-12 

my 
~ 12 ...e 

& 

Oim- NEMA Type t 8 3R ......................................... Page 3-15 
NEMA Type 4. JX & 5 Slonlen and Type 12 ................... Page 3-16 

& c e s s o n ~  ................................................... Paqea3-11 83-14 
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APPENDIX D 

TELECON WITH CHUCK KROLL OF PACIFIC FLUID SYSTEMS CORPORATION 

D- 1 



T 0 

WHC-SD-WM-DA- 135 

Pacific Fluid Systems Corporation 
East 5529 Broadway, Spokane, Washlngton 99212 

Phone (509) 5 3 5 - d i t 7  
FAX (509) 534-3:59 

June 16, 1993 

Westinghouse Hanford Co. 

Attn: 3ob Pan FAX 376-7362 

Subject: Ingcrsoll-Sand Air Compressor, ModellOT3NLMEl5 

This will confirm our conversation yesterday that no special foundation is 
required for the 15HP T30 unit. Usual1.y 4-6" concrete floor is adequate, 
3ad we recomiiend 318" hard' rubber pads &.under each air receiver leg t o  isolate 
any vibration. 

This unit sits on a air receiver 2nd the only points in contact yith the floor 
are the 4 less, . 

Feel free to call  us at any time if ve can assist further or  if you have 
any additional qdestions. 

Regards, 

Chuck b o l l  

800-234-8765 

, 



APPENDIX E 

PIPE STRESS ANALYSIS 
INSTRUMENT AIRLINE 1 "IA-M7 

U-FARM COMPRESSED AIR SYSTEM 



1. 

,- - - - .  - :!>> I CALCULATION IDENTIFICATION AND INDEX Oate 
KAISER ENGINEERS 
HANFORP 

I I i d ,  : 

This sheet shows the status and description of the attached Design Analysis sheets. 

Discipline ?I- '71  3 'LL?') 
. .  Project No. & Name n . U -FA,\?.- OW:,?-.. - -. , \ \ - -  

. s:,\p- - c> . -- . \; 7 ; ., Calculation Item Ad, 3 T\ , r.,' \ *  

The status of these calculations is: 

0 Preliminary Calcuiations 

@? Final Calculations 

0 Check Calculations (On Calculation Dated 1 
Void Calculation (Reason Voided 

1 

Incorporated in Final Drawings? Yes c No 

Th is  calculation verified by independent "check" calculations? 3 Yes @ No 

Original and Revised Calculation Approvals: 

KEH-378 (2-83) 



KAISER ENGINEERS 
WANFORD 

54-3300-037 KEH-0037.00 (06/921 



Calc. No. <.:f:33-~:-: 

Revision 1 

Page No. of 3 

u -L 1 

54-4300-037 KEH-0037.00 (06/921 



Page No. S of Z ~ 

54-4300-037 KEH-0037.00 (06/92) 



_ -  
DESIGN CALCULATION 

SD 6400-060 1 ( ' 2  37) 
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** ** 
49 AUTOPIPE SYSTEM DATA L I S T I N G  ** 
** ** 
***********n******-****~******~~************************ 

SYSTEM NAME : U2 

PROJECT I D  : U-FARM COMPRESSED A I R  SYSTEM 

PREPARED BY : 

CHECKED BY : 
S. KANJILAL 

P I P I N G  CODE : 831.3 

AMBIENT TEMP. ( deg F ) : 65.0 

COMPONENT LIBRARY : AUTOPIPE 

MATERIAL LIBRARY : AUTO6313 

MOOEL REVISION NUMBER 7 



U-FARM COMPRESSED A I R  SYSTEM WHC 
AutoPIPE 4.42 MODEL PAGE 2 

U2 
04/17/93 

P O I N T  D A T A  L I S T I N G  

A00 Run 
A01 Bend 

0 0 
0 1.50 

0 cs 1 
0 tong Elbow, Radius = 1.50 inch  

Bend angle change = 90.00 deg 
S I F  - I n  = 1.02, Out = 1.00 

A02 Valv 0 
4 .  

0 -0.17 i Rating = 150, Weight = 4 l b  
Surface fac to r  = 0.00, SIF = 2.30 

A03 Run 
A04 Bend 

0 
0 

0 -0.33 
0 -0.17 Long Elbow, Radius = 1.50 inch  

Bend angle change = 90.00 deg 
SIF - I n  = 1.02, Out = 1.00 

A05 Bend -0.67 0 0 Long Elbow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
SIF - I n  = 1.02, Out -- 1.00 

A06 Tee 
SRV8 Bend 

0 
0 

0 
0 

1.75 
2.00 Long Elbow, Radius = 1.50 inch  

Bend angle change = 90.00 deg 
S I F  - I n  = 1.02, Out = 1.00 

0.75 P R V l  Run 
SRV7 Run 
A10 Tee 
S1B Run 
A l l  Valv 

0.75 
0.25 
0.33 
0.44 Rating = 150, Weight = 4 l b  

Surface fac to r  = 0.00, SIF = 2.30 

0 
0 
0 

A12 Run 
A13 Run 
A14 Valv 

0.33 
0.35 

0 
0 
0 Rating = 150, Weight = 4 lb 

Surface fac to r  = 0.00, SIF = 2.30 
0.35 

A15 Run 
S2B Run 
A16 Tee 

0.33 
0.44 
0.33 

0 
0 
0 

0 
0 
0 

*** SEGMENT B 
A06 Tee -0.67 
BO1 Valv 0.33 

4.00 -0.67 CS 1 
0 0 Rating = 150, Weight = 4 l b  

Surface fac to r  = 0.00, SIF = 2.30 

BO2 Run 
BO3 Run 

0.33 
0.33 

0 
0 

0 
0 

** SEGMENT C 
10 Tee 1.08 5.25 -0.67 CS 1 



S1A Run 0 . 3 3  0 0 
CO2 Valv 0.44 0 0 Rat ing = 150, Weight = 4 l b  

Surface f a c t o r  = 0.00, SIF = 2.30 

C03 Run 0 . 3 3  0 0 
C04 Run 0 . 3 5  0 0 
C05 Valv 0 . 3 5  0 0 Rat ing = 150, Weight = 4 l b  

Surface f a c t o r  = 0.00, S I F  = 2.30 

C06 Run 0 . 3 3  0 0 
S2A Run 0 . 4 4  0 0 
C07 Tee 0 . 3 3  0 0 

*** SEGMENT D 
DO0 Run 6.49 6.08 1.00 CS 1 

0 0.67 0 Long Elbow, Radius = 1.50 inch 
Bend angle change = 90,OO deg 
SIF - I n  = 1.02, Out = 1.00 

002 Bend 0 0 -1.67 Long Elbow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
S I F  - I n  = 1 .02 ,  Out = 1.00 

003 Valv -1.00 0 0 Rat ing = 150, Weight = 8 l b  
Surface f a c t o r  = 0.00, S I F  = 2 .30  

004 Run -0.29 0 0 
005 Bend -1.21 0 0 Long Elbow, Radius = 1.50 inch 

Bend angle change = 90.00 deg 
S I F  - I n  = 1.02, Out = 1.00 

A16 Tee 0 -1.50 
C07 Tee 0 -2.00 
008 Bend 0 -1.50 

DO9 Tee 1 .oo 0 
010 Valv 1.33 0 

011 Run 0.33 0 
0 

Bend 1*0° 

0 
0 
0 

0 
0 

0 
0 

.- .- . -  .- 

Long 
Bend angle change = 90.00 deg 

Elbow, Radius = 1.50 inch 

S I F  - I n  = 1.02, Out = 1.00 

Rat ing = 150, Weight = 4 l b  
Surface f a c t o r  = 0.00, S I F  = 2.30 

Long Elbow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
S I F  - I n  = 1.02, Out = 1.00 



013 Tee 
S3A Run 
D14 Bend 

S4A Run 
SSA Run 
D1S Bend 

016 Bend 

Dl7 Tee 
Dl8 Bend 

020 Run 
021 Run 
022 Valv 

023 Run 
S4C Run 
024 Bend 

025 Tee 

*** SEGMENT E 
017 Tee 
S5B Run 
E01 Valv 

E02 Run 
E03 Run 
E04 Valv 

0 
0 
0 

-1.25 
-2.17 
-0.33 

0 

0 
0 

0.33 
0.40 

0.33 
0.35 
0.35 

0.33 
0.40 
0.33 

0 

3.90 
0.33 
0.40 

0.33 
0.35 
0.35 

0 
0 
0 

0 
0 
0 

0 

2.00 
2.00 

0 
0 

0 
0 
0 

0 
0 

s o  

-1 -00 

3.75 
0 
0 

0 
0 
0 

1.67 
5.98 
3.19 

0 
0 
0 

-0.50 

0 
0 

0 
0 

0 
0 
0 

0 
0 
0 

0 

9.67 CS 1 
0 
0 

0 
0 
0 

Long E l  bow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
SIF - In = 1.02, O u t  = 1.00 

Long Elbow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
SIF - In = 1.02, Out = 1.00 

Long Elbow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
SIF - In = 1.02, Out  = 1.00 

Long Elbow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
SIF - In = 1.02, O u t  = 1.00 

Rating = 150, Weight = 4 l b  
Surface f a c t o r  = 0.00, S I F  = 2.30 

Rating = 150, Weight =.4 lb 
Surface  f a c t o r  = 0.00, SIF = 2.30 

Long 
Bend angle change = 90.00 deg 
SIF - In = 1.02, O u t  = 1.00 

Elbow, Radius = 1.50 inch 

Rating = 150, Weight = 4 lb 
Surface f a c t o r  = 0.00, S IF  = 2.30 

Rating = 150, Weight = 4 l b  
Surface f a c t o r  = 0.00 ,  SIF  = 2.30 



POINT -e--- OFFSETS (ft )----- 
NAME TYPE X Y Z PIPE ID DESCRIPTION 

Long Elbow, Radius = 1.50 inch 
Bend angle change = 90.00 deg 
SIF - In = 1.02, Out = 1.00 

025 Tee 0 1 .oo 0 

*** SEGMENT F 
025 Tee 6.73 
FO1 Bend 0.50 

9.67 CS 1 
0 

4.75 
0 Long Elbow, Radius = 1.50 inch 

Bend angle change = 90.00 deg 
SIF - I n  = 1.02, Out = 1.00 

0 -1.92 
0 -0.77 
0 -2.23 

-1.00 0 

FO2 Run 
S3C Run 
F03 Tee 
.F04 Junc 

*** SEGMENT G 
' F04 Junc 

Val v 
mi.3: Run 

7.23 
0 
0 

3.75 
0 
0 

4.75 cs 1 
2.23 
0.33 Rating = 150, Weight = 4 l b  

Surface f a c t o r  = 0.00, SIF = 2.30 

GO2 Run 
GO3 Run 
GO4 Valv 

0 
0 
0 

0 
0 
0 

0.33 
0.35 
0.35 Rating = 150, Weight = 4 l b  

Surface f a c t o r  = 0.00, SIF = 2.30 

GO5 Run 
WALL Run 
GO6 Bend 

0 
0 
0 

0 
0 
0 

0.33 
2.06 
0.50 Long Elbow, Radius = 1.50 inch 

Bend angle change = 90.00 deg 
SIF - In = 1.02, Out = 1.00 

Rating = 150, Weight = 8 l b  
Surface f a c t o r  = 0.00, S I F  = 2.30 

GO7 Valv 0 -0.17 0 

G10 Run 
G11 Run 

0 
0 

-0.29 
-0 r 2 1  

0 
0 

*** SEGMENT H 
F03 Tee 7.23 
H01 Valv 0 

4.75 
0.17 

4.75 cs 1 
0 Rating = 150, Weight = 4 l b  

Surface factor  = 0.00, S I F  = 2.30 

0 
0 

0.33 
0.17 

0 
0 

,102 Run * H03 Run 



P O I N T  D A T A  L I S T I N G  

PO2 Run -0.29 0 0 
I03 Bend -0.38 0 0 Long Elbow, Radius = 1.50 inch  

Bend angle change = 90.00 deg 
S I F  - I n  = 1.02, Out = 1.00 . 

I04 Run 0 -1.00 0 

*** SEGMENT J 
DO9 Tee 4.99 1.75 -0.67 CS 1 
JO1 Valv 0 -0.17 0 Rat ing = 150, Weight = 4 l b  

502 Run 0 -0.33 0 
503 Run 0 -0.17 0 

Surface f a c t o r  = 0.00, SIF = 2.30 

T o t a l  weight o f  empty pipes : 148 l b  e 



0,OO 

A01 N 0.00 
A0 1 0.00 
A01 F 0.00 
A0 2 0.00 
A03 0.00 
A04 N 0.00 
A0 4 0.00 
A04 F -0.13 
A05 N -0.54 
A05 -0.67 
A05 F -0.67 
A0 6 -0.67 

SRV8N 
SRV8 
SRV8M .PIFO' 
A10 

-0.67 
-0.67 
-0.63 
-0.54 

0.08 
0.83 
1.08 

I .38 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1-50 
1.63 
3.25 

5.13 
5.25 
5.21 
5.25 
5-25 
5.25 
5.25 

S18 

A 1  1 
A 1  2 
A13 
A14 
A15 
S2B 

A16 

1.42 5.25 

1.85 5.25 
2.18 5.25 
2.54 5.25 
2.89 5.25 
3.22 5.25 
3.66 5.25 

3.99 

*** SEGMENT B 
A06 -0.67 

qp BO1 
BO 2 

-0.33 
0.00 

5 .25  

4.00 

4.00 
4.00 

0.00 ANCHOR R i g i d  

0.00 
0.00 T I  

-0.13 
-0.17 
-0.50 
-0.54 
-0.67 T I  
-0.67 
-0.67 
-0.67 T I  
-0.67 

Thermal movements : None 

-0.67 TEE Other 
SIF - I n  = 2.30, Out = 2.30 

-0 67 
-0.67 T I  

-0.67 
-0.67 WEIGHT 5 l b  , No o f f s e t s  

-0.67 WEIGHT 6 l b  No o f f s e t s  
-0.67 WEIGHT 5 l b  No o f f s e t s  
-0.67 TEE Other ' 

-0.67 GUIDE I D  : S16 1, Connected t o  Ground 
SIF - In = 2.30, Out = 2.30 

S t i f f n e s s  = R I G I D  
Gap-down = 0.00, Above = 0.06 inch 
Gap-left = 0.03, Right  = 0.03 i nch  
F r i c t i o n  = 0.00 
Gaps se t  Weightless 

-0.67 TEE 

. 

, No o f f s e t s  

-0.67 
-0.67 
-0.67 WEIGHT 6 l b  
-0.67 
-0.67 
-0.67 GUIDE I D  : S2B 1, Connected t o  Ground 

S t i f f n e s s  = R I G I D  
Gap-down = 0.00, Above = 0.06 i nch  
Gap-left  = 0.03, Right  = 0.03 i nch  
F r i c t i o n  = 0.00 
Gaps set Weightless 
Other 
SIF - I n  = 2.30, Out = 2.30 

-0.67 TEE 

-0.67 
-0.67 

Other 
S I F  - In = 2.30, Out = 2.30 



U2 U-FARM COMPRESSED AIR SYSTEM WHC 
04/ 17/93 AutoPIPE 4.42 MODEL PAGE 8 ................................................................................ 

uktc- sn.- w w -  !)a - 157 
, I  

\ L E V -  0 
D A T A  L I S T I N G  & P p E N T j l %  E -  4 C O M P O N E N T  

803 0.33 

*** SEGMENT C 
A10 1.08 

C O 1  N 
co 1 
co1 F 
S1A 

c02 
C03 
C04 
cos 
C06 
S2A 

C07 

1.08 
1.08 
1.21 
1.42 

4.00 -0.67 

5.25 -0.67 TEE Other 
SIF - In = 2.30, Out = 2.30 

3.38 -0.67 
3.25 -0.67 TI 
3.25 -0.67 
3.25 -0.67 GUIDE ID : S1A 1, Connected to Ground 

Stiffness = RIGID 
Gap-down = 0.00, Above = 0.06 inch 
Gap-left = 0.03, Right = 0.03 inch 
Friction. = 0.00 
Gaps set Weightless 

1.85 
2.18 3.25 -4.67 
2.54 3.25 -0.67 WEIGHT 6 lb 
2.89 
3.22 
3.66 

3.99 

*** SEGMENT D 
DO0 

DO1 N 
DO 1 
DO1 F 
002 N 
DO 2 
DO2 F 
DO3 
DO4 
DO5 N 
DO5 
DO5 F 
A16 

C07 

DO8 N 

F 

6.49 

6.49 
6.49 
6.49 
6.49 
6.49 
6.36 
5.49 
5.20 
4.11 
3.99 
3.99 
3.99 

3.99 

3.99 
3.99 
4.11 

3.25 -0.67 

3.25 -0.67 TEE 

, No offsets 
3.25 -0.67 
3.25 -0.67 
3.25 -0.67 GUIDE ID : S2A 1, Connected to Ground 

Stiffness = RIGID 
Gap-down = 0.00, Above = 0.06 inch 
Gap-left = 0.03, Right = 0.03 inch 
Friction = 0.00 
Gaps set Weightless 
Other 
SIF - In = 2.30, Out = 2.30 

6.08 

6.63 
6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.75 
6.63 
5.25 

3.25 

1.88 
1.75 
1.75 

1.00 ANCHOR Rigid 

s.00 
1-00 TI 
0.87 

Thermal movements : None 

-0.54 
-0.67 TI 
-0.67 
-0.67 
-0.67 
-0.67 
-0.67 TI 
-0.67 
-0.67 TEE 

-0.67 TEE 

-0.67 
-0.67 T I  
-0.67 

Other 
SIF - In = 2.30, Out = 2.30 
Other 
SIF - In = 2.30, Out = 2.30 



U% U-FARM COMPRESSED A I R  SYSTEM WHC 
04/17/93 AutoPIPE 4.42 MODEL PAGE 9 

C O M P O N E N T  D A T A  L I S T I N G  

POINT ---COORDINATE(ft )--- DATA 
NAME X Y Z TYPE DESCRIPTION 

009 

D10 
D l  1 
Dl2 N 
Dl2 
012 F 
Dl3 

S3A 

014 N 
D14 
D14 F 
S4A 

4.99 

6.32 
6.65 
7.53 
7.65 
7.65 
7.65 

7.65 

7.65 
7.65 
7.53 
6.40 

S 5A 4.23 

D15 N 4.03 
015 .3.90 
Dl5 F 3.90 
D16 N 3.90 
Dl6 3.90 
D16 F 3.90 
D17 3.90 

018 N 
018 
D18 F 
s5c 

@dl9 
020 

3.90 
3.90 
4.03 
4.23 

4.63 
4.96 

1.75 -0.67 TEE Other 
S I F  - I n  = 2.30, Out = 2.30 

1.75 -0.67 
1.75 -0.67 
1.75 -0.67 
1.75 -0.67 T I  
1.75 -0.54 
1.75 1.00 TEE Other 

1.75 6.98 GUIDE I D  : S3A 1, Connected t o  Ground 
SIF - I n  = 2.30, Out = 2.30 

S t i f f n e s s  = R I G I D  
Gap-down.= 0.00, Above = 0.06 i nch  
Gap-left  = 0.03, Right  = 0.03 inch 
F r i c t i o n  = 0.00 
Gaps set  Weightless 

1.75 10.04 
1.75 10.17 T I  
1.75 10.17 
1.75 10.17 GUIDE I D  : SSA 1, Connected t o  Ground 

S t i f f n e s s  = R I G I D  
Gap-down = 0.00, Above = 0.06 inch 
Gap-left  = 0.03, Right  = 0.03 inch 
F r i c t i o n  = 0.00 
Gaps set Weightless 

10.17 GUIDE I D  : S6A 1, Connected t o  Ground 
S t i f f n e s s  = R I G I D  
Gap-down = 0.00, Above = 0.06 inch 
Gap-left  = 0.03, Right  = 0.03 inch 
F r i c t i o n  = 0.00 
Gaps set  Weightless 

1.75 

1.75 
1.75 
1.75 
1.75 
1.75 
1.88 
3.75 

5.63 
5.75 
5.75 
5.75 

5 .75  
5 .75  

10.17 
10.17 T I  
10.04 
9.79 
9.67 T I  
9.67 
9.67 TEE Other 

9.67 
9.67 T I  
9.67 
9.67 GUIDE I D  : S6C 1, Connected t o  Ground 

SIF - I n  = 2.30, Out = 2.30 

S t i f f n e s s  = R I G I D  
Gap-down = 0.00, Above = 0.06 inch 
Gap-left  = 0.03, Right  = 0.03 inch 
F r i c t i o n  = 0.00 
Gaps set Weightless 

9.67 
9.67 



&\/- 0 

C O M P O N E N T  D A T A  

02 1 5,32  
022 5.67 
023 6.00 
S4C 6.40 

5.75 
5.75 
5.75 
5.75 

9.67 WEIGHT 6 lb , No offsets 
9.67 
9.67 
9.67 GUIOE ID : S5C 1, Connected to Ground 

Stiffness = RIGID 
Gap-down = 0.00, Above = 0.06 inch 
Gap-left = 0.03, Right = 0.03 inch 
Friction = 0.00 
Gaps set Weightless 

024 N 6.60 
D24 6.73 
024 F 6.73 
025 6 73 

5.75 
5.75 
5.63 
4.75 

9.67 
9.67 TI 
9.67 
9.67 TEE Other 

SIF - In = 2.30, Out = 2.30 

*** SEGMEN 
D17 3 

E 
90 3.75 

3.75 

9.67 TEE 

9.67 GUIDE 

Other 
SIF - In = 2.30, Out = 2.30 
ID : S6B 1, Connected to Ground 
Stiffness = RIGID 
Gap-down = 0.00, Above = 0.06 inch 
Gap-left = 0.03, Right = 0.03 inch 
Friction = 0.00 
Gaps set Weightless 

S5B 4 23 

EO 1 
E02 
E03 
E04 
E05 
S48 

4.63 
4.96 
5.32 
5.67 
6.00 
6.40 

3.75 
3.75 
3.75 
3.75 
3.75 
3.75 

9.67 
9.67 
9.67 WEIGHT 6 lb 
9.67 
9.67 
9.67 GUIDE I D  : S56 1, Connected to Ground 

Stiffness = RIGID 
Gap-down = 0.00, Above = 0.06 inch 
Gap-left = 0.03, Right = 0.03 inch 
Friction = 0.00 
Gaps set Weightless 

, No offsets 

E06 N 6.60 3.75 9.67 
E06 6.73 3.75 9.67 TI 
E06 F 6.73 3.88 9.67 
025 6.73’ 4.75 9.67 TEE Other 

SIF - In = 2.30, Out = 2.30 

*** SEGMENT F 
02 5 6.73 4.75 9.67 TEE Other 

SIF - In = 2.30, Out = 2.30 
FO1 N 7.10 
FO 1 7.23 

4.75 
4.75 
4.75 
4.75 
4 . 7 5  

9.67 
9.67 TI 
9.54 
7.75 WEIGHT 4 l b  , No offsets 
6.98 GUIDE ID : S3B 1, Connected to Ground 

7.23 
s3c 7.23 



F03 7.23 

F04 7.23 

*** SEGMENT G 
F04 
S3 8 

GO 1 
GO2 a :ii 
WALL 

GO6 N 
GO6 
GO6 F 
GO 7 
G10 
GI 1 

7.23 
7.23 

7.23 
7.23 
7.23 
7.23 
7.23 
7.23 

7.23 
7.23 
7.23 
7.23 
7.23 
7.23 

*** SEGMENT H 
F03 7.23 

HO 1 7.23 
H02 7.23 
H03 7.23 

*** SEGMENT I 
Dl3 7.65 

I01 7.32 
7.03 

N 6.78 
103 6.65 

4.75 

3.75 

3.75 
3.75 

3.75 
3.75 
3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.63 
3.58 
3.29 
3.09 

4.75 

4.92 
5.25 
5.42 

1.75 

1.75 
1.75 
1.75 
1.75 

S t i f f n e s s  = R I G I D  
Gap-down = 0.00, Above = 0.06 i nck  
Gap-lef t  = 0.03, Right = 0.03 i n c h  
F r i c t i o n  - 0.00 
Gaps se t  Weightless 

S I F  - I n  = 2.30, Out = 2.30 
4.75 TEE Other 

4.75 WEIGHT 15 l b  , No o f f s e t s  

4.75 
6.98 GUIDE 18 : G10. 1, Connected t o  Ground 

S t i f f n e s s  = R I G I D  
Gap-down = 0.00, Above = 0.06 i n c h  
Gap-left  = 0.03, Right = 0.03 i n c h  
F r i c t i o n  = 0.00 
Gaps se t  Weightless 

7.31 
7.64 
8.00 WEIGHT 6 l b  , No o f f s e t s  
8.35 
8.68 
10.74 GUIDE 

11.11 
11.24 T I  
11.24 
11.24 
11.24 
11.24 

4.75 TEE 

4.75 
4.75 
4.75 

1.00 TEE 

1 .oo 
1.00 
1 .oo 
1.00 T I  

I D  : WALL I ,  Connected t o  Ground 
S t i f f n e s s  = R I G I D  
Gap-down = 0.03, Above = 0.03 inch 
Gap-left  = 0.03, Right = 0.03 inch 
F r i c t i o n  = 0.00 
Gaps se t  Weightless 

Other 
SIF - In = 2.30, Out = 2.30 

Other 
S I F  - In = 2.30, Out = 2.30 



E -  ' a  C O M P O N E N T  D A T A  L I S T I N G  

*** SEGMENT J 
DO9 4.99 1.75 -0.67 TEE Other 

SIF - In = 2.30, Out = 2.30 
JO 1 4.99 1.58 -0.67 
J02 4.99 1.25 -0.67 

. 503 4.99 1.08 -0.67 

Number o f  p o i n t s  in t h e  s y s t e m  : 144 

* 
I ~ 



- -  
P I P E  D A T A  L I S T I N G  

Pipe ID/ Nom/ 0.0. ----- Thickness( inch)----- Spec Weight (1 b / f t  ) 
Materi a1 Sch inch W.Th. Corr Mill Insu Ling Grav Pipe Other Total 

6s 1 1 1.315 0.179 0 0.02 0 0 0.00 2.17 0 2.17 
A106-B 80 

------------ o-o-- o---- ---e ---_ -e-- ----- ----- -oo-- 

e 



r- n M A T E R I A L  D A T A  L I S T I N G  h P p L r n ) . w  t- -0 

Materi a1 Density Poisson Temperature Modulus Expansion A1 1 owabl e 
Name Pipe ID (lb/cu.ft) ratio (deg F ) (E6 psi ) (in/100ft) (psi ) 

---o---o---- -------- ---------- ---s-- --------- --------- ---------- --------- 
A I M - 8  CS 1 489.0 0.30 65.0 29 a 52 20000.0 

90.0 0. 1861 20000 0 



*** SEGMENT A 
A80 125 90.00 
A16 3 125 90.00 

*** SEGMENT B 
A06 125 90.00 
BO3 125 90.00 

*** SEGMENT C 
A10 125 90.00 
c07 125 90.00 

*** SEGMENT D 
DO0 125 90.00 
025 125 90.00 

*** SEGMENT E 
D l 7  125 90.00 
025 125 90.00 

*.*** SEGMENT F 
02 5 125 90.00 
F04 125 90.00 

*** SEGMENT G 
F04 125 90.00 
G11 125 90.00 

*** SEGMENT H 
F03 12s 90.00 
H03 125 90.00 

*** SEGMENT I 
013 125 90.00 
I04 125 90.00 

*** SEGMENT J 
DO9 125 90.00 
503 125 90.00 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 

0.186 
0.186 



A N A L Y S I S  S U M M A R Y  

Current model revision number : 7 

Static - Date and Time of analysis ............. Apr 17, 1993 2:51 PM 
Model Revision Number ................. 7 
Number of load cases .................. 6 
Load cases analyzed ................... GR T1 Ei E2 E3 P1 
Gaps/Friction/Yielding considered ..... Yes 
Tolerance - Force, Displacement ....... 100.00 l b  0.0162 in 
Friction - Factor, tolerance .......... 1.00 0.10 
Hanger design run ..................... No 
Cut short included .................... No 
Occasional load analysis type ......... Nonlinear 
Non-linear analysis summary file. ...... U2.LOG 
Base load cases for nonlinear analysis 

GR = None 
T I  = GR 
El = GR 
E2 = GR 
E3 = GR 
P1 = T1 

Weight of contents included ........... Yes 
Pressure stiffening case .............. 0 
Water elevation for buoyancy loads .... Not considered 



CODE COMPLIANCE COMBINATIONS 
WHC-SD-WM-DA- 135 
REV 0 

APPENDIX E-23 
GR + Max P Sum Gravity 1.00 Automatic 

Max Pres 1.00 

Cold to T1 Sum Thermal 1 1.00 Automatic 

Sus. + El Abs sum Earth 1 1.00 Automatic 
Max Sus 1 .oo 

Sus. + E2 Abs sum Earth 2 1.00 Automatic 

Sus. + E3 Abs sum Earth 3 1 e 00 Automat i c 

Max Sus I .oo 

Max Sus 1-00 

Max P Max Hoop 1-00 Automatic 

OTHER USER COMBINATIONS 

Combination Method Load Factor 

SEIS SRSS Earth 1 1 .oo 
Earth 2 1 .oo 
Earth 3 1 .oo 

----------- -------- ---------- ------ 

SUST Sum Gravity 1 .oo 
Press 1 1 .oo 

occ Abs sum SEIS 1 .oo 
SUST 1 .oo 

TOTAL Abs sum OCC 1 .oo 
Thermal 1 1.00 

CODE COMPLIANCE 

Y - Factor ............................ 0.40 
Weld efficiency factor ................ 1.00 
Range reduction factor ................ 1.00 
Design Pressure Factor .. L............. 1.00 
Include corrosion in stress calcs. .... Y 
Include torsion in code stress ........ N 
Include axial force i n  code stress .... N 
Longitudinal pressure calculation ..... PD/4t 
Include rigorous pressure ............. Y 



e 

Number of l oad  cases analysed : 3 

Load case 1 - E l  

X-Mu1 t i p l  i er= 0.375 

Load case 2 - E2 

X-Mu1 t i  p l  i er= 0.000 

Load case 3 - E3 

X-Mu1 t i  p l  i er= 0.000 

Y-Mult ip l  i e r =  0.000 

Y-Mu1 t i p l  i e r =  0.250 

Y-Mu1 t i  p l  i e r =  ' 0.000 

WHC-SD-WM-DA-135 
REV 0 

APPENDIX E-24 

Z-Mu1 t i  p l  i er= 0.000 

Z-Mu1 t i  p l  i er= 0.000 

Z -Mu l t i p l i e r=  0.375 



D I S P L A C E M E N T S  

*** Segment A 

A00 GR 
T 1  
E l  
E2 
E3 
P l  
SEIS 
SUST 
occ 
TOTAL 

A01 N GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

A01 F GR 

A02 

e 

T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
oc c 
TOTAL 

begin *** 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.800 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 

-0.001 0.000 -0.004 
-0.001 0.003 0.000 

0.003 0.000 0.003 
0.000 0.000 0.001 

-0.001 0.000 0.006 
0.000 0.000 0.000 
0.004 0.000 0.007 

-0.001 0.000 -0.004 
0.004 0.000 0.011 
0.006 0.003 0.012 

-0.001 -0.001 -0.005 
-0.001 0.003 -0.001 

0.004 0.001 0.004 
0.000 0.000 0.001 

-0.002 0.001 0.007 
0.000 0.000 0.000 
0.004 0.001 0.008 

-0,001 -0.001 -0.005 
0.005 0.002 0.014 
0.007 0.005 0.014 

-0,001 -0.001 -0.005 
-0.002 0.003 -0.001 

0.004 0.001 0.004 
0.000 0.000 0.001 

-0.002 0.001 0.007 
0.000 0.000 0.000 
0.005 0.002 0.008 

-0.001 -0.001 -0.005 
0.005 0.003 0.014 
0.007 0.006 0.014 

APPENDIX E-25 
ROTATIONS (deg ) 

z 

0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0,000 0.000 0.000 
0.000 0.000 0.000 

-0.030 -0.009 0.007 
-0.003 0.003 0.007 

0.020 -0.006 -0.018 
0.008 0.002 -0.002 
0.037 0.020 0.008 
0.000 0.000 0.000 
0.043 0.021 0.020 

-0.030 -0.009 0.007 
0.073 0.030 0.027 
0.075 0.033 0.034 

-0.038 -0.010 0.010 
-0.003 0.004 0.008 

0.024 -0.007 -0.018 
0.010 0.002 -0.003 
0.041 0.024 0.010 
0.000 0.000 0.000 
0.048 0.025 0.021 

-0.038 -0.010 0.010 
0.086 0.035 0.032 
0.090 0.038 0.040 

-0.039 -0.010 0.011 
-0.003 0.004 0.009 
0.025 -0.007 -0.018 
0.010 0.002 -0.003 
0.041 0.024 0.011 
0.000 0.000 0.000 
0.049 0.026 0.021 

-0.039 -0.010 0.011 
0.088 0.035 0.032 
0.091 0.039 0.041 



D I S P L A C E M E N T S  

A03 GR 
T I  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

A04 N GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

A04 F GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

A05 N GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

0 0 000 
-0 002 
0 e 005 
0.000 

-0.004 
0.000 

0.000 
0.006 
0.008 

0.000 
-0 0 002 

0 e 005 
0 * 000 

-0.004 
0 0 000 
0.006 
0.000 
0.006 
0.008 

0.000 
-0.002 
0.005 
0.000 

-0.005 
0.000 
0.007 
0.000 
0.007 
0.009 

0.000 
-0.003 

0.005 
0.000 

-0.005 
0.000 
0.007 
0.000 
0.007 
0.010 

0. oa6 

-0.004 -0.005 
0.002 -0.801 
0.002 0.004 
0.001 0.001 
0.004 0.007 
0.000 0.000 
0.005 0.008 

-0.004 -0.005 
0.009 0.013 
0.011 0.015 

-0.004 -0.005 
0.002 -0.001 
0.003 0.004 
0.001 0.001 
0.005 0.007 
0.000 0.000 
0.005 0.008 

-0.004 -0.005 
0.010 0.013 
0.012 0.015 

-0.006 -0.005 
0.002 -0.002 
0.004 0.004 
0.001 0.001 
0.005 0.008 
0.000 0.000 
0.007 0.009 

-0.006 -0.005 
0.013 0.014 
0.015 0.016 

-0.007 -0.006 
0.001 -0.001 
0.006 0.003 
0.002 0.002 
0.004 0.011 
0.000 0.000 
0.007 0.011 

-0.007 -0.006 
0.014 0.018 
0.016 0.019 

WHC-SD-WM-DA- 135 
REV 0 . 

ROTATIONS e APPENDIX E-26 
X Y z ------ ------ -_---- 

-0.039 -0.010 0.011 
-0,003 0.004 0.009 

0.025 -0.007 -0.018 
0.010 0.002 -0.003 
0.041 0.025 0.011 
0.000 0.000 0.000 
0.049 0.026 0.021 

-0.039 -0.010 0.011 
0.088 0.035 0.032 
0.091 0.039 0.041 

-0.039 -0.010 0.012 
-0.003 0.004 0.009 

0.025 -0.007 -0.018 
0.010 0.002 -0.003 
0.042 0.025 0.011 
0.000 0.000 0.000 
0.050 0.026 0.022 

-0.039 -0.010 0.012 
0.089 0.036 0.033 
0.092 0.040 0.042 

-0.038 -0.010 0.014 
-0.004 0.004' 0.010 

0.031 -0.006 -0.020 
0.009 0.003 -0.003 
0.048 0.029 0.012 
0.000 0.000 0.000 
0.057 0.030 0.023 

-0.038 -0.010 0.014 
0.095 0.040 0.037 
0.099 0.043 0.047 

-0.034 
-0.004 
0.040 
0.009 
0.058 
0.000 
0.071 

-0.034 
0.105 
0.109 

-0.011 0.013 

-0.005 -0.022 
0.003 -0.003 
0.031 0.012 
0.000 0.000 
0.032 0.025 

-0.011 0.013 
0.042 0.038 
0.046 0.048 

0.003 0.010 



D I S P L A C E M E N T S  APPENDIX E-27 

A05 F GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

A0 6 GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

aSRV8N ,GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

SRV8M GR 
T1 
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

0.000 -0,007 
-8.003 0.001 

8.805 0.006 
0.000 0.002 

-0.005 0.004 
0.000 0.000 
0.007 0.008 
0.000 -0.007 
9.008 0.015 
0.011 0.016 

0.000 -0.007 
-0.007 0.004 

8.015 
0 0 000 

-0 e 007 
0.000 
0.017 
0.000 
0.017 
0.024 

0.000 
-0.007 

0.025 
0.000 

-0.006 
0 0 000 
0.025 
0.000 
0.026 
0.033 

0.000 
-0- 007 

0.025 
0.000 

-0.005 
0.000 
0.026 
0 * 000 
0.026 
0.033 

0.006 
0.002 
0.804 
0.000 

-0.007 
0.015 
0.019 

-0.007 

0. ooa 

0.008 
0.006 
0.002 
0.004 
0.000 
0.008 

-0.007 
0.015 
0.023 

-0.007 
0.008 
0.006 
0.002 
0.004 
0.000 
0.008 

-0.007 
0.015 
0.022 

-0 007 
-0.001 
0.004 
0.002 
0.013 
0.000 
0.014 

-0.007 
0.021 
0.023 

-0.032 -0.011 
-0.004 0.003 

0.045 -0.004 
0.008 0.003 
0.064 0.032 
0.000 0.000 
0.079 0.033 

-0.032 -0.011 
0.111 0.044 
0.114 0.047 

0 008 
0.011 

-0.025 
-0.002 

0.010 
0.000 
0.027 
0.008 
0.035 
0.046 

-0.017 -0.024 -0.015 -0.006 
-0.002 4 -0.003 0.003 0.008 
0 0 023 
0.004 
0,038 
0.000 
0.044 

-0.017 
0.061 
0.064 

-0.025 
-0.004 

0.046 
0.006 
0.064 
0.000 
0.079 

-0.025 
0.104 
0.108 

-0.02s 
-0.004 
0.047 
0.006 
0.065 
0.000 
0.080 

-0.026 
0.105 
0.109 

0 e 060 
0 006 
0 e 074 
0.000 
0.095 

-0.024 
0.119 
0.123 

-0.020 
-0.002 

0.051 
0.005 
0.057 
0.000 
0 a 077 

-0.020 
0.097 
0.099 

-0.020 
-0.002 

0.049 
0.005 
0.055 
0.000 
0.074 

-0.020 
0.094 
0.096 

-0 006 
0 004 
0.033 
0.000 
0.034 

-0.015 
0 e 049 
0.051 

-0.019 
0 e 002 

-0.008 
0.005 
0.040 
O f  000 
0.041 

-0.019 
0.060 
0.062 

-0.020 
0.002 

-0.007 
0.005 
0.040 
0.000 
0.041 

-0.020 
0.061 
0.063 

-0 e 028 
0 e 002 
0.002 
0.000 
0.028 

-0.006 
0.034 
0.042 

0.010 
-0.006 
-0.024 
-0.002 
-0.010 
0.000 
0 * 026 
0.010 
0.036 
0.042 

0.013 
-0.008 
-0.024 
-0.003 
-0.012 

0.000 
0.027 
0.013 
0.040 
0.048 



.- 
Point 
name 

SRV8F 
------ 

PRV 1 

e 
SRV7 

A10 

* 

D I S P L A C E M E N T S  

Load TRANSLATIONS ( i n  ) 
combination X Y Z 

WHC-SD-WM-DA-135 
REV 0 

X RQTAT1oNt ( APPENDIX 1 E-28 

GR 
T I  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

GR 
T I  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 0 

TOTAL 

GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

0 0 000 
-0. (907 

0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.033 

0.000 
-0 - 006 

0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.032 

0.000 
-0.004 

0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.030 

0.000 
-0.004 

0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.030 

-0 007 
o ooa 
0.006 
0 D 002 
0.004 
0.000 
0.007 

-0.007 
0.014 
0.022 

-0.004 
0 e 006 
0.003 
0.001 
0.002 
0.000 
0.003 

-0.004 
0. ooa 
0.014 

-0.001 
0.003 
0.000 
0.000 
0.000 
0.000 
0.000 

-0.001 
0.002 
0.004 

0.000 
0.002 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.003 

-0 025 
-0 a 004 

0.047 
0.006 
0.064 
0.000 

-0.025 
0.105 
0.109 

-0 e 023 
-0 004 

0. oao 

o e 048 
0.006 
0.059 
0.000 
0.076 

-0.023 
0.099 
0.103 

-0 * 019 
-0.004 

0.048 
0.005 
0.052 
0.000 
0.071 

-0.019 
0.091 
0.095 

-0.018 
-0.004 

0,005 
0.050 
0.000 
0.070 

0.088 
0.093 

0.048 

-0.018 

-0.020 
-0 002 
0.047 
0.005 
0.053 
0 000 
0.071 

-0.020 
0.091 
0.093 

' -0.020 
-0.001 

0.037 
0.005 
0 043 
0.000 
0.056 

-0 * 020 
0 e 076 
0 e 077 

-0.019 
0.000 
0.024 
0.005 
0.030 

. 0.000 
0.039 

-0.019 

0.059 

-0.019 
0.000 
0.019 
0.005 
0.026 
0.000 
0.033 

-0.019 
0.052 
0.052 

0.058 

-8 0 020 
0 * 002 

-0.007 
0.005 
0.041 
0.000 
0.042 

-0.020 
0.062 
0.064 

-0.021 
0.002 

-0.006 
0.005 
0.042 
0.000 
0.043 

-0.021 
0.063 
0.065 

-0.021 
0.001 
0.001 
0.005 
0.039 
0.000 
0 040 

-0.021 
0.060 
0.061 

-0.020 
0.001 
0.004 
0.005 
0.037 
0.000 
0.037 

-0.020 
0.058 
0.059 

0.016 
-0.010 
-0.024 
-0.004 
-0.013 

0.000 
0.027 
0.015 
0.043 
0.053 

0.022 
-0.016 
-0.021 
-0.005 
-0.013 

0.000 
0.026 
0.022 
0.047 
0.063 

0.016 
-0.022 
-0.011 
-0.004 
-0.006 

0.000 
0.013 
0.016 
0.029 
0.051 

0.009 
-0.023 
-0.006 
-0.002 
-0.002 

0.000 
0.007 
0,009 
0.016 
0.039 



A 1  1 

A13 

D I S P L A C E M E N T S  

GR 
T l  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P I  
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P l  
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1  
SEIS 
SUST 
oc c 
TOTAL 

0 e 000 
-0.003 
0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.029 

0.000 
-0.003 
0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.029 

0.000 
-0.002 
0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.028 

0.000 
-0.001 

0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.027 

0 0 000 
0 0 000 

-0.001 
0.000 
0.000 
0.000 
0.001 
0.000 
0.001 
0.001 

0.000 
-0.002 
-0.001 
0 0 000 
0.000 
0.000 
0.001 
0.000 
0.001 
0.003 

0.000 
-0.002 
-0.001 
0.000 
0.000 
0.000 
0.001 
0.000 
0.001 
0.003 

0.000 
-0.003 
-0.001 

0.000 
0.000 
0.000 
0.001 
0.000 
0.001 
0.004 

-0.017 
-0 004 

0.048 
0.004 
0.048 
0.000 
0.068 

-0.017 
0.085 
0.089 

-0.015 , 

-0.004 
0.047 
0.004 . 
0.045 
0.000 
0.065 

-0.015 
0.080 
0.085 

-0.014 
-0.004 

0.046 
0.003 
0.043 
0.000 
0.063 

-0.014 
0.077 
0.081 

-0.012 
-0.005 

0.045 
0.003 
0.041 
0.000 
0.061 

-0.012 
0.073 
0.077 

ROTATIONS ( 
X Y 

-8.019 -0.020 
6.000 0.001 
0.015 0.008 
0.005 0.005 
0.022 0.034 
0.000 0.000 
0.027 0.035 

-0.019 -0.020 
0.046 0.055 
0.046 0.056 

-e---- 

-0.018 
0.000 
0.009 
0 e 004 
0.017 
0.000 
0.020 

-0.018 
0.038 
0.038 

-0.018 
0.000 
0.009 
0.004 
0.017 
0.000 
0 f 020 

-0.018 
0.038 
0.038 

-0 * 020 
0.001 
0.013 
0.005 
0 a 030 
0.000 
0.033 

-0.020 
0.053 
0.054 

-0.020 
0.001 
0.013 
0.005 
0 e 030 
0.000 
0 e 033 

-0.020 
0.053 
0.054 

-0.017 -0.020 
0.001 0.001 
0.005 0.019 
0.004 0.005 
0.013 0.030 
0.000 0.000 
0.015 0.036 

-0.017 -0.020 
0,031 0.056 
0.032 0.057 

WHC-SD-WM-DA-135 
REV 0 

APPENDIX E-29 
6 

----s- 

0 a 003 
-0 a 023 
-0.005 
-0.001 
-0.001 

0.000 
0.005 
0.003 
0.008 
0.031 

-0.001 
-0.010 
-0.002 
0 0 000 

-0.001 
0.000 
0.002 

-0.001 
0.003 
0.014 

-0.001 
-0.010 
-0.002 

0.000 
-0.001 
0.000 
0.002 

-0.001 
0.003 
0.014 

0.000 
0.000 
0.002 
0.000 
0.000 
0.000 
0.002 
0.000 
0.002 
0.002 



WHC-SD-WM-DA- 135 
REV 0 D I S P L A C E M E N T S  

Po in t  Load 
name combination 

8114 GR 
T1 
E l  
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

------ ----------- 
TRANSLATIONS ( 1  n ) 

X Y z x RQTAT1oN’ Y APPENDIX 1 E-30 
----e_ 

0 s 000 
-0 e 001 
0 e 025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.027 

------ -o---- 

0.000 -0.011 
-0 002 -0 e 005 
-0.001 0.043 
0.000 0.003 
0.000 0.038 
0.000 0.000 
0.001 0.058 
0.000 -0.011 
0.001 0.069 
0.003 0,073 

------ 
-0.016 

0.001 
0.000 
0.004 
0.009 
0.000 
0.010 

-0.016 
0.026 
0.027 

e----- 

-0.019 
0 D 000 
0 02s 
0.005 
0.032 
0.000 
0.041 

-0.019 
0.060 
0.061 

------ 
0.001 
0,010 
0.005 
0.000 
0.001 
0.000 
0.005 
0.001 
0.006 
0.016 

-0.016 
0 * 001 
0 000 
0.004 
0.009 
0.000 
0.010 

-0.016 
0.026 
0 e 027 

-0 * 019 
0.000 
0 e 026 
0.005 
0.032 
0.000 
0.041 

-0.019 
0.060 
0.061 

0.001 
0.010 
0.005 
0.000 
0.001 
0.000 
0.005 
0.001 
0.006 
0.016 

A 1  5 GR 
T1 
E l  
E2 
E3 
P1 
SEIS 
SUST 
OCC 
TOTAL 

0.000 0.000 -0.009 
0.800 -0.002 -0.005 
0.025 -0.001 0.041 
0.000 0.000 0.002 

-0.005 0.000 0.036 
0.000 0.000 0.000 
0.026 0.001 0.055 
0.000 0.000 -0.009 
0.026 0.001 0.065 
0.026 0.002 0.069 

0.000 
0.001 
0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.027 

0.000 
0.001 
0.025 
0.000 

-0.005 
0.000 
0.026 
0.000 
0.026 
0.027 

end *** 

0.000 -0.008 
0.000 -0.00s 
0.000 0.039 
0.000 0.002 
0.000 0.033 
0.000 0.000 
0.000 0.051 
0.000 -0.008 
0.000 0.059 
0.000 0.063 

-0.015 
0.001 

-0.006 
0.004 
0 e 004 
0.000 
0.008 

-0.01s 
0.023 
0.024 

-0.019 
0.000 
0.035 
0.005 
0.034 
0.000 
0 e 049 

-0,019 
0.068 
0.068 

-0.001 
0.023 
0.010 
0.000 
0.003 
0.000 
0.010 

-0.001 
0.011 
0.034 

S2B GR 
T 1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

A 1  6 GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

0.000 -0.006 
0.002 -0.005 
0.001 0.036 
0.000 0.002 
0.000 0.031 
0.000 0.000 
0.001 0.047 
0.000 -0.006 
0.001 0.054 
0.003 0.058 

-0.014 
0.001 

-0.010 
0.004 
0.000 
0.000 
0.011 

-0.014 
0.025 
0.026 

-0.018 -0.002 
0.000 0.023 
0.040 0.017 
0.005 0.000 
0.035 0.005 
0.000 0.000 
0.053 0.018 

-0.018 -0.002 
0.072 0.019 
0.072 0.042 

*** Segment A 

*** Segment B begin *** a 



WHC-SD-WM-DA-135 
REV 0 D I S P L A C E M E N T S .  

A06 

BO 1 

BO2 
a 

BO3 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
TI 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

0 * 000 
-0.007 
0.015 
0.000 
-0.007 
0.000 
0.017 
0.000 
0.017 
0.024 

0.000 
-0.006 

0.015 
0 0 000 
-0.007 
0.000 
0.017 
0.000 
0.017 
0.023 

0.000 
-0.006 
0.015 
0.000 
-0.007 
0.000 
0.017 
0.000 
0.017 
0.022 

0.000 
-0.005 
0.015 
0.000 
-0.007 
0.000 
0.017 
0.000 
0.017 
0.022 

*** Segment B end *** 

-0 a 807 
0 004 
0.006 
0 a 002 
0.004 
0.000 

-0.007 
0.015 
0.019 

-0.008 

0. ooa 

0 005 
0 004 
0.002 
0 e 004 
0.000 
0.006 

0.014 
0.019 

-0. ooa 

-0. ooa 
0.005 
0.002 
0.002 
0.004 
0.000 
0.005 
-0.008 
0.014 
0.019 

-0.009 
0.006 
0.001 
0.002 
0.004 
0.000 
0.005 
-0.009 
0.014 
0.020 

-0.017 
-0 0 002 
0.023 
0.004 
0.038 
0.000 
0.044 
-0.017 
0.061 
0.064 

-0.016 
-0.003 
0 * 023 
0 e 004 
0 e 035 
0.000 
0.042 
-0.016 
0.058 
0.061 

-0.015 
-0.003 
0.024 
0.004 
0.033 
0.000 
0.041 
-0.015 
0.056 
0.058 

-0.014 
-0.003 
0.024 
0.003 
0.031 
0.000 
0.039 
-0.014 
0.053 
0.056 

ROTATI APPENDIX E-31 
X Y z. 

p----- ------ 
-0.024 -0.015 -0.006 
-0.003 0.003 0.008 
0.060 -0.006 -0.028 
0.006 0.004 0.002 
0.074 0.033 0.002 

0.095 0.034 0.028 

0.119 0.049 0.034 
0.123 0.051 0.042 

0.000 0.000 0.000 

-0.024 -0.015 -0.006 

-0.024 -0.015 -0.008 
-0.003 0.003 0.008 
0.~60 -0.006 -0.028 
0.006 0.004 0.002 
0.074 0.032 0.002 
0.000 0.000 0.000 
0.095 0.033 0.028 
-0.024 -0.015 -0.008 
0.119 0.048 0.036 
0.123 0.051 0.043 

-0.024 
-0.003 
0.060 
0.006 
0.074 
0.000 
0 * 095 
-0.024 
0.119 
0.123 

-0.024 
-0.003 
0.060 
0.006 
0.074 
0.000 
0.095 
-0.024 
0.119 
0.123 

-0.015 

-0.006 
0.003 

0.004 
0.032 
0.000 
0.033 
-0.015 
0.048 
0.051 

-0.015 

-0.006 
0.003 

0.004 
0.032 
0.000 
0.033 
-0.015 
0.048 
0.051 

-0.008 
0.008 
-0.028 
0.002 
0.002 
0.000 
0.028 
-0.008 
0.036 
0.043 

-0.008 
0.008 

0.002 
0.002 
0.000 
0.028 
-0.008 
0.036 
0.043 

-0.028 

0 *** Segment C begin *** 



Point  Load 
name combination 

A10 GR 
T1  
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

---_-- -_--------- 

C O 1  N GR 
T I  
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

COl F GR 
T 1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
OCC 
TOTAL 

S 1A GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

D I S P L A C E M E N T S  

TRANSLATIONS ( 

0.000 0.000 
-0.004 0.002 

0.025 0.000 
0.000 0.000 
-0.005 0.000 
0.000 0.000 
0.026 0.000 
0.000 0.000 
0.026 0.001 
0.030 0.003 

X Y ------ --e--- 

0.001 0.000 
-0.005 -0.002 
0.027 0.000 
0.000 0.000 

-0,004 0.000 
0.000 0.000 
0.027 0.000 
0.001 0.000 
0.029 0.001 
0.034 0.002 

0.002 0.000 
-0.004 -0.001 

0.027 0.000 
0.000 0.000 

-0.004 0.000 
0.000 0.000 
0.028 0.000 
0,002 0.000 
0.029 0.001 
0.033 0.002 

0.002 
-0.003 

0.027 
0.000 

-0.004 
0.000 
0.028 
0.002 
0.029 
0.033 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0.000 
0.000 

i n  ) 
a; 

-0 e 018 
-0.004 

0.048 
0.005 
0.050 
0.000 
0.070 

-0.018 
0.088 
0.093 

-0.011 
-0.004 

0 e 041 
0.003 
0 - 041 
0.000 
0.058 

-0.011 
0.069 
0.073 

-0.010 
-0.004 

0.040 
0.002 
0.041 
0 * 000 
0.057 

-0.010 
0.067 
0.071 

-0.009 
-0.004 

0.040 
0.002 
0.040 
0.000 
0.056 

-0.009 
0.065 
0.069 

------ 

WHC-SD-WM-DA- 135 
REV 0 

ROTATIOL ,!!!ENDIX E-32 
X Y 1 ------ --o--- -oo--- 

-0.019 -0.020 0.OQ9 
0.000 0.001 -0.023 
0.019 0.004 -0.006 
0;005 0.005 -0.002 
0.026 0.037 -0.002 
0.000 0.000 0.000 
0.033 0.037 0.007 

-0.019 -0.020 0.009 
0.052 0.058 0.016 
0.052 0.059 0.039 

-0.020 -0.018 
0.000 0.001 
0.019 0,010 
0.005 0,005 
0.019 0.020 
0.000 0.000 
0.027 0.023 

-0.020 -0.018 
0.047 0.041 
0,047 0.043 

-0.019 -0.018 
0.000 0.001 
0.020 0.011 
0,005 0.005 
0.017 0.018 
0.000 0.000 
0.027 0.021 

-0.019 -0.018 
0.046 0.039 
0.046 0.041 

-0.019 -0.018 
0.000 0.001 
0.021 0.012 
0.005 0.004 
0.015 0.016 
0.000 0.000 
0.026 0.021 

-0.019 -0.018 
0.045 0.038 
0.045 0.039 

0 e 004 
0 0 020 
0 e 008 

-0 0 001 
0.002 
0.000 
0.008 
0.004 
0.012 
0.033 

0.006 
0.027 
0.006 

-0.001 
-0.00 1 

0.000 
0.006 
0.006 
0.012 
0.039 

0.004 
0.024 
0.005 

-0.001 
-0.002 

0.000 
0.005 
0.004 
0.009 
0.033 



D I S P L A C E M E N T S  

c02 

C03 

C04 

cos 

GR 
P1 
E l  
E2 
E3 
P1  
SEIS 
SUST 
occ 
TOTAL 

GR 
TI 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

GR 
T 1  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
oc c 
TOTAL 

0,002 
-0 e 003 

0.027 
0.000 

-0.004 
0.000 
0.028 
0.002 
0.029 
0.032 

0.002 
-0.002 

0 e 027 
0.000 

-0.004 
0.000 
0.028 
0.002 
0.029 
0.031 

0.002 
-0.001 

0.027 
0.000 

-0.004 
0 a 000 

0.002 
0 e 029 
0.031 

0.002 
-0.001 
0.027 
0.000 

-0.004 
0.000 

0.002 
0.029 
0.030 

0 028 

0.028 

0 P 000 
0 802 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.002 

0.000 
0.002 
0.001 
0.000 
0.000 
0.000 
0.001 
0.000 
0.001 
0.003 

0.000 
0.003 
0.001 
0.000 
0 e 000 
0.000 
0.001 
0.000 
0.001 
0.004 

0.000 
0.002 
0.001 
0.000 
0.000 
0.000 
0.001 
0.000 
0.001 
0.003 

-8 007 
-0.004 

0.039 
0.002 
0.038 
0.000 
0.054 

-0.007 
0.062 
0.066 

-0.006 
-0 004 

0 0 002 
0 e 037 
0.000 
0.053 

-0.006 
0.059 
0.064 

-0.005 
-0.005 
0.037 
0.001 
0.036 
0.000 
0.052 

-0.005 
0.056 
0.061 

o a 038 

-0.004 
-0.005 
0.035 
0.001 
0.035 
0.000 
0.050 

-0.004 
0.054 
0.058 

WHC-SD-WM-DA- 135 
REV 0 

APPENDIX E-33 
ROTATIONS (deg ) 
X 

. .  

'd z 
---o_- 

-0.018 
0.000 
0.023 
0.005 
0.012 
0.000 
0.026 

-0.018 
0.044 
0.045 

-e---- -----o 

-0.0117 -0.001 
0.001 0.011 
0.014 0.003 
0.004 0.000 
0.014 -0.001 
0.000 0.000 
0.020 0.003 

-0.017 -0.001 
0.037 0.004 
0.038 0.015 

-0,018 -0.017 -0.001 
0.000 0.001 0.011 
0.023 0.014 0.003 
0.005 0.004 0.000 
8.012 0.014 -0.001 
0.000 0.000 0.000 
0.026 0.020 0.003 

-0.018 -0.017 -0.001 
0.044 0.037 0.004 
0.045 0.038 0.015 

-0.018 
0.000 
0.024 
0.004 
0.009 
0.000 
0 a 026 

-0.018 
0.044. 
0.044 

-0.017 
0.000 
0.026 
0.004 
0.007 
0.000 
0.027 

-0.017 
0.044 
0.044 

-0.016 0.000 
0.001 0.000 
0.016 0.001 
0.004 0.000 
0.015 0.000 
0.000 0.000 
0.022 0.002 

-0.016 0.000 
0.038 0.002 
0.039 0.002 

-0.015 0.001 
0.001 -0.011 

0.004 0.000 
0.017 0.001 
0.000 0.000 
0.025 0.001 
-0.015 0.001 

0.040 0.002 
0.041 0.013 

0.018 0.001 



Point Load 
name combination 

C06 GR 
T1 
El 
E2 
E3 
PI 
SEIS 
SUST 
occ 
TOTAL 

----o- -e--------- 

S 2A 

C07 

GR 
TI 
E1 
E2 
E3 
P I  
SEIS 
SUST 
occ 
TOTAL 

GR 
Tl 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

*** Segment C end 

D I S P L A C E M E N T S  

TRANSLATIONS (in ) 
X Y z ------ ------ ------ 
0.002 0.000 -0.003 
0.000 0.002 -0.005 
0.027 0.001 0.034 
0.000 0.000 0.001 
-0.004 0.000 0.034 
0.000 0.000 0.000 
0.028 0.001 0.048 
0.002 0.000 -0.003 
0.029 0.001 0.051 
0.029 0.002 0.055 

0.002 0.000 
0.001 ' 0.000 
0.027 0.001 
0.000 0.000 
-0.004 0.000 
0.000 0.000 
0.028 0.001 
0.002 0.000 
0.029 0.001 
0.030 0.001 

0.002 0.000 
0.001 -0.002 
0.027 0.001 
0.000 0.000 
-0.004 0.000 
0.000 0.000 
0.028 0.001 
0,002 0.000 
0.029 0.001 
0.031 0.003 

*** 

*** Segment D begin *** 
DO0 . GR 

T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

0.000 
0.000 
0.000 
0.000 
0.000 
0 * 000 
0.000 
0.000 
0.000 
0'. 000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-0.001 
-0 0 005 
0.032 
0.000 
0.032 
0.000 
0.046 
-0,001 
0.047 
0.052 

0.000 
-0.005 
0.031 
0.000 
0.031 
0.000 
0.043 
0.000 
0.044 
0.049 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

APPENDIX E-34 
ROTATIONS (deg ) 
X Y z 

-0.017 -0.015 8.001 
0.000 0.001 -0.011 
0.026 0.018 0.001 
0.004 0.004 0.000 
0.006 0.017 0.001 
0.000 0.000 0.000 
0.027 0.025 0.001 
-0.017 -0.015 0.001 
0.044 0.040 0.002 
0.044 0.041 0.013 

--o--- ---o-- 

-0.016 -0.013 
-0.001 0.001 
0.027 0.022 
0.004 0.003 
0.003 0.020 
0.000 * 0.000 
0.028 0.029 
-0.016 -0.013 
0.044 0.043 
0.045 0.043 

-0.016 -0.012 
-0.001 0.000 
0.029 0.024 
0.004 0.003 
0.001 0.022 
0.000 0.000 
0.029 0.033 
-0.016 -0.012 
0.045 0.045 
0.046 0.045 

-0,001 
-0.024 
0.001 
0.000 
0.003 
0.000 
0.003 
-0.001 
0.004 
0.028 

-0.001 
-0.023 
-0.002 
0.000 
0.005 
0.000 
0.005 
-0.001 
0.007 
0.030 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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D I S P L A C E M E N T S  
* 

001 N GR 
T1 
E l  
E2 
E3 
P1 
SEIS  
SUST 
occ 
TOTAL 

001 F GR 
T1  
E l  
E2 
E3 
P1  
S E I S  
SUST 
OCC 
TOTAL 

002 N GR 
T1 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

002 F GR 
T1 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

0.000 0.000 -0.001 -0.013 -0.084 -0.002 
0.000 0.001 0.000' 0.003 -0.001 -0.001 
0.001 
0.000 
0.000 
0.000 
0.001 
0.000 
0.001 
0.001 

0.000 
0. OQO 
0 * 002 
0 * 000 
0.000 
0 * 000 
0.002 
0.000 
0.003 
0 e 003 

0.003 
0.001 
0.014 

-0 e 001 
-0.007 

0.000 
0.016 
0.003 
0.019 
0.020 

0.003 
0.001 
0.014 

-0.001 

0.000 
0.016 
0.003 
0.020 
0.021 

-0. ooa 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 

0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.002 

-0.009 
0.004 
0.004 
0.002 
0 002 
0.000 
0.005 

-0.009 
0.014 
0.018 

-0.010 
0.004 
0.004 
0.002 
0.002 
0.000 
0.005 

-0.010 
0.015 
0.019 

0.001 
0.000 
0.000 
0.000 
0.001 

-0.001 
0.002 
0 e 002 

-0 e 001 
0.000 
0.001 
0.000 
0.001 
0.000 
0.001 

-0.001 
0.002 
0.002 

-0.001 
-0.003 

0.001 
0.000 
0.001 
0.000 
0.001 

-0.001 
0.002 
0.005 

-0.002 
-0.003 
0.001 
0.000 
0.002 
0.000 
0.002 

-0.002 
0.004 
0.006 

0.010 
0.003 
0.005 
0.000 
0.012 

-0.013 
0.025 
0.028 

-0.021 
0 a 006 
0 0 012 
0 005 
0 006 
0.000 
0.015 

-0.021 
0.036 
0.042 

-0.032 
0.009 
0.007 
0.008 
0 a 004 
0 a 000 
0.011 

-0.032 
0.043 
0.052 

-0.030 
0.009 
0.003 
0.008 
0.003 
0.000 
0,009 

-0.030 
0.039 
0.048 

-0.028 

0. ooa 
0.001 

0.000 
0.029 

-0.004 
0 e 033 
0.034 

-0.005 
-0 002 
-0 e 040 
0 * 001 
0.011 
0.000 
0.042 

-0.005 
0.047 
0.049 

-0.013 
-0.003 
-0.017 
0.003 
0.037 
0.000 
0.041 

-0.013 
0.054 
0.057 

-0.016 
-0.003 

0.010 
0.004 
0.046 
0.000 
0.048 

-0.016 
0.063 
0.066 

-0.013 
0.000 

-0.002 
0.000 
0.013 

-0.002 
0.015 
0.016 

-0 003 
-0 0 002 
-0.015 
0.001 

-0.001 
0.000 
0.015 

-0.003 
0.018 
0.020 

-0.010 
-0.004 
-0.008 

0.003 
0 a 000 
0.000 
0.009 

-0.010 
0.019 
0.023 

-0.012 
-0.004 
-0.007 

0.003 
0.001 
0.000 
0.007 

-0.012 
0.019 
0.023 



Point Load 
name combination 

003 GR 
T I  
E l  
E2 
E3 
P1  
SEIS 
SUST 
occ 
TOTAL 

------ ----------- 

DO4 GR 
T1 
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

DO5 N GR 
T I  
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

DO5 F GR 
T1 
E l  
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

TRANSLATIONS ( in ) 
X Y z 

-Po--- 

0 * 003 
-0.001 
0.014 

-0,001 
-0.008 

0.000 
0.016 
0.003 
0.020 
0.021 

------ 
-0 e (407 

0 0 005 
0.005 
0,002 
0.002 
0.000 
0.005 

-0.007 
0.012 
0.017 

0.003 -0.006 
-0.001 0.005 
O.Ql4 0.004 

- 0 ~ 0 0 1  0.001 
-0.008 0.001 
0.000 0.000 
0.016 0.005 
0.003 -0.006 
0.020 0.011 
0.021 0.016 

0.003 -0.001 
-0.003 0.005 
0.014 0.002 
-0.001 0.000 
-0.008 0.000 
0.000 0.000 
0.016 0.002 
0.003 -0.001 
0.020 0.002 
0.023 0.007 

0.003 0.000 
-0.003 0.004 
0.015 0.001 
-0.001 0.000 
-0.008 0.000 
0.000 0.000 
0.017 0.001 
0.003 0.000 
0.020 0.001 
0.023 0.005 

-e---- 

-0 * 005 
-0 003 

0.008 
0.001 
0.012 
0.000 
0.014 
-0.005 
0.019 
0.022 

-0.006 
-8 e 003 
0.011 
0 0 002 
0.015 
0.000 
0.019 
-0.006 
0.025 
0 e 028 

-0.011 
-0.004 
0.026 
0.003 
0.028 
0.000 
0.038 

-0.011 
0.049 
0.053 

-0.011 
-0.004 

0.028 
0.003 
0.030 
0.000 
0.041 

-0.011 
0.052 
0.056 

ROTATIONS (deg ) 
X Y z 

--oo-- 

-0 0 025 
0 a 007 

-0.011 
0.006 
0.000 
0.000 
0.013 

-0.025 

0.045 
0.038 

--_-o- ------ 
-0,020 -0.020 
-0.002 -0.003 
0.057 0.002 
0.005 0.005 
0.059 0.002 
0.000 0.000 
0.082 0.006 

-0.020 -0.020 
0.102 0.025 
0.104 0.028 

-0.025 -0.020 -0.020 
0.007 -0.002 -0.003 
-0.011 0.057 0.002 
0.006 0.005 0.005 
0.000 0.059 0.002 
0.000 0.000 0.000 
0.013 0.082 0.006 

-0.025 -0.020 -0.020 
0.038 0.102 0.025 
0.045 0.104 0.028 

-0.019 -0.021 -0.022 
0.004 -0.001 0.006 
-0.029 0,067 0.026 
0.005 0.005 0.005 
-0.004 0.055 0.006 
0.000 0.000 0,000 
0.029 0.087 0.027 
-0.019 -0.021 -0.022 

0.052 0.109 0.055 
0.048 0.108 0.049 

-0.017 -0.021 -0.018 
0.004 -0.001 0.010 

-0.032 0.064 0.036 
0.004 0.005 0.004 
-0,004 0.052 0.008 
0.000 0.000 0.000 
0.032 0.083 0.037 
-0.017 -0.021 -0.018 
0.049 0.103 0.055 
0.053 0.104 0.065 



D I S P L A C E M E N T S  

Po in t  Lo ad 
name combination 

A16 GR 
T1 
E l  
E2 
E3 
P I  
S E I S  
SUST 
occ 
TOTAL 

------ -o--------- 

C07 GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

DO8 N GR 
T I  
E l  
E2 
E3 
P i  
S E I S  
SUST 
occ 
TOTAL 

008 F GR 
T1 
E l  
E2 
E3 
P I  
SEIS 
SUST 
oc c 
TOTAL 

TRANSLATIONS ( i n  ) 
X Y z 

-o-o-- ---o_- ------ 
0.000 0.800 -0.006 
0.001 0.002 -0.005 
0.025 0.001 0.036 
0.000 0.000 0.002 

-0.005 0.000 0.031 
0.000 0.000 0.000 
0.026 0.001 0.047 
0.000 0.000 -0.006 
0.026 0.001 0.054 
0.027 0.003 0.058 

0.002 0.000 
0.001 -0.002 
0.027 0.001 
0.000 0.000 

-0.004 0.000 
0.000 0.000 
0.028 0.001 
0.002 0.000 
0.029 0.001 
0.031 0.003 

-0.001 0.000 
-0.003 -0.004 
0.024 0.001 
0.000 0.000 

-0.001 0.000 
0.000 0.000 
0.025 0.001 

-0.001 0.000 
0.026 0.001 
0.029 0.005 

0 a 000 
-0.005 

0.031 
0 e 000 
0.031 
0.000 
0.043 
0.000 
0 a 044 
0.049 

0.005 
-0.004 

0 * 021 
-0.001 

0.031 
0.000 
0.038 
0.005 
0.042 
0.047 

-0.002 -0.001 0.005 
-0.003 -0.005 -0.004 

0.024 0.001 0.019 
0.000 0.000 -0.001 

-0.001 0.001 0.030 
0.000 0.000 0.000 
0.024 0.001 0.036 

-0.002 -0.001 0.005 
0.026 0.002 0.041 
0.030 0.006 0.046 

APPENDIX E-37 
ROTATIONS (deg ) 
X Y z -----_ ---o-- 

-0.014 -0.018 
8.001 0,000 

-0.010 0.040 
0.004 0.005 
0.000 0.035 
0.000 0.000 
0.011 0.053 

-0.014 -0.018 
0.025 0.072 
0.026 0.072 

-o---- 

-0 0 002 
0 a 023 
0 e 017 
0.000 
0 005 
0.000 
0.018 

-0.002 
0.019 
0.042 

-0.016 -0.012 -0.001 
-0.001 0.000 -0.023 

Q.029 0.024 -0,002 
0.004 0.003 0.000 
0.001 0.022 0.005 
0.000 0.000 0.000 
0.029 0.033 0.005 

-0.016 -0.012 -0.001 
0.045 0.045 0.007 
0.046 0.045 0.030 

-0.020 0.001 -0.021 
-0.002 -0.001 -0.009 

0.035 0.028 -0.012 
0.005 0.000 0.005 

-0.001 0.026 0.010 
0.000 0.080 0,000 
0.035 0.038 0.016 

-0.020 0.001 -0.021 
0.056 0.039 0.037 
0.058 0.039 0.046 

-0.021 
-0.003 

0.033 
0.005 

-0.001 
0.000 
0.034 

-0.021 
0.055 
0.058 

0.003 
-0.001 

0.028 
-0.001 

0.027 
0.000 
0.039 
0.003 
0.041 
0.042 

-0.028 
-0.005 
-0.008 

0.007 
0.010 
0.000 
0.014 

-0.028 
0.042 
0.04.7 



Poin t  
name 

DO9 
-o---o 

D 1  

D l  1 

D I S P L A C E M E N T S  

GR 
T I  
E l  
E2 
E3 
P I  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

012 N GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
OCC 
TOTAL 

-0 0 002 
-0.002 

0.024 
0.000 

-0.001 
0.000 
0.024 

-0.002 
0.026 
0 e 028 

-0 a 002 
0.001 
0 e 024 
0 0 000 

-0.001 
0.000 
0.024 

-0.002 
0.026 
0.027 

-0.002 
0.001 
0.024 
0.000 

-0.001 
0 * 000 
0.024 

-0.002 
0.026 
0.028 

-0.002 
0.003 
0.024 
0.000 

-0.001 
0.000 
0.024 

-0.002 
0.026 
0.029 

-0 e 007 
-0 005 

0.000 
0.002 
0.002 
0.000 
0.003 

-0.007 
0.009 
0.014 

-0.015 
-0 a 003 

0 000 
0 a 004 
0.004 
0.000 
0.005 

-0.015 
0.021 
0.024 

-0.017 
-0.002 
0.000 
0.004 
0.004 
0.000 
0.006 

-0.017 
0 e 023 
0.026 

-0.022 
-0.001 
-0.001 
0.005 
0.005 
0.000 
0.008 

-0.022 
0.030 
0.031 

0 e 004 
-0 004 
0.014 

-0.001 
0.025 
0.000 
0.029 
0.004 
0.033 
0.037 

0.001 
-0.004 
0.011 
0 0 000 
0.017 
0.000 
0.020 
0.001 
0.021 
0.024 

0.000 
-0.003 
0.011 
0.000 
0.014 
0 s 000 
0.018 
0.000 
0.018 
0.022 

-0.003 
-0.003 
0.014 
0.001 
0.009 
0.000 
0.017 

-0.003 
0.020 
0.023 

REV 0 

APPENDIX E-38 
ROTATIONS (deg ) 
X Y z _----- ---e-- ------ 

-0.026 0.008 -0.033 
-0.004 -0,002 0.003 

0.027 0.024 -0.002 
0.006 -0.002 0.008 
0.001 0.030 0.008 
0.000 0.000 0.000 
0.028 0.038 0.011 

-0.026 0.008 -0.033 
0.054 0.046 0.045 
0.058 0.048 0.047 

-0.033 
-0 006 
0 e 018 
0 008 
0.006 
0.000 
0.021 

-0.033 
0.054 
0.060 

0.015 -0.028 
-0.002 0.069 
-0.001 0.000 
-0.004 0.007 

0,031. 0.006 
0.000 0.000 
0.031 0.009 
0.015 -0.028 
0.046 0.037 
0.049 0.045 

-0 
-0 
0 

.033 0.015 -0.028 

.006 -0.002 0.009 

.018 -0.001 0.000 
0.008 -0.004 0.007 
0.006 0.031 0.006 
0.000 0.000 0.000 
0.021 0.031 0.009 

0.054 0.046 0.037 
0.060 0.049 0.045 

-0.033 0.015 -0.028 

-0.038 0.018 -0.030 
-0.007 -0.003 0.008 
0.012 -0.031 -0.003 
0.009 -0.004 0.007 
0.009 0.022 0.006 
0.000 0.000 0.000 
0.018 0.039 0.010 

-0.038 0.018 -0.030 
0.056 0.056 0.040 
0.063 0.059 0.047 



u2 U-FARM COMPRESSED A I R  SYSTEM WHC 
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Point  
name 

D12 F 
------ 

Dl3 

S3A 
0 

Load 
combination 

GR 
T l  
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

----------- 

Dl4 N GR 
T1  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
oc c 
TOTAL 

D I S P L A C E M E N T S  

WHC-SD-WM-DA-13 5 
REV 0 

TRANSLATIONS ( in ) 
X Y i! 

---o-- 

-0.002 
0.003 
0.023 
0.000 
0.000 
0.000 
0.023 

-0.002 
0.025 
0.028 

------ ------ 
-0 e 022 -0 e 804 
-0.001 -0.003 
-0.001 0.015 
0.005 0.001 
0.005 0.009 
0.000 0.000 
0.008 0.017 

-0.022 -0.004 
0.030 0.021 
0.030 0.023 

0.004 -0.011 
0.002 0.002 
0.003 -0.004 

-0.001 0.003 
-0.001 0.001 
0.000 0.000 
0.003 0.005 
0.004 -0.011 
0.008 0.016 
0.010 0.018 

0.015 0.000 
-0.002 0.000 
0.016 0.000 

-0.005 0.000 
-0.014 0.000 

0.000 0.000 
0.022 0.000 
0.015 0.000 
0.037 0.000 
0.039 0.000 

0.013 -0.003 
-0.003 0.002 

0.093 0.001 
-0.007 0.001 

0.000 0.000 
0.000 0.000 
0.094 0.001 
0.013 -0.003 
0.106 0.004 
0.110 0.006 

-0.004 
0.000 
0.015 
0.001 
0.009 
0.000 
0.017 

-0.004 
0.021 
0.021 

-0.004 
0.011 
0.015 
0.001 
0.009 
0.000 
0.017 
-0- 004 

0.021 
0.032 

-0.004 
0.017 
0.015 
0.001 
0.009 
0.000 
0.017 

-0.004 
0.021 
0.038 

------ 
-0 a 039 
-0 007 

0.011 
0.009 
0.010 
0.000 
0.018 

-0.039 
0.056 
0.064 

-0.019 
-0.004 
0.008 
0.004 
0 013 
0.000 
0.016 

-0.019 
0.035 
0.038 

-0.005 
0.000 

-0.004 
,o  .002 
-0.002 
0.000 
0.005 

-0.005 
0.010 
0.010 

0.004 
-0.003 
0.002 

-0.002 
0.001 
0.000 
0.003 
0.004 
0.007 
0.010 

---o-- 

0.019 
-0.003 
-0.047 
-0.004 

0.016 
0.000 
0.050 
0.019 
0.068 
0.072 

0.015 
-0 e 003 
-0 061 
-0 003 
-0.021 

0.000 
0.065 
0.015 
0.079 
0.082 

0.001 
-0.003 

0.094 
-0.003 

0 e 007 
0.000 
0.095 
0.001 
0.096 
0.099 

------ 
-0 e 033 
0.007 
-0.005 
0.008 
0.006 
0.000 
0.011 

-0.033 
0.044 
0.051 

-0.054 
-0.001 
-0.017 
0.014 
0.007 
0.000 
0.022 

-0.054 
0.077 
0.077 

-0.029 

-0.005 
0.004 

0.007 
0.003 
0 e 000 
0.009 

-0.029 

0.042 
0.038 

-0.010 -0.016 
-0.003 0.006 

0.117 0.001 
-0.003 0.003 

0.040 0.002 
0.000 0.000 
0.124 0.004 

-0.010 -0.016 
0.133 0.020 
0.136 0.026 



S5A 
* 

Point  
name 

014 F 
--o--- 

S4A 

D I S P L A C E M E N T S  

GR 
T1  
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1 
SEIS  
SUST 
occ 
TOTAL 

GR 
T I  
E l  
E2 
E3 
P1  
S E I S  
SUST 
OCC 
TOTAL 

D l 5  N GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

0.812 
-0 e 804 

0 e 096 
-0.007 
0.001 
0.000 
0.097 
0.012 
0.109 
0.113 

0.012 
-0.006 

0.096 
-0.007 

0.001 
0.000 
0.097 
0.012 
0.109 
0.115 

0.012 
-0.010 

0.096 
-0.007 

0.001 
0.000 
0.097 
0.012 
0.109 
0.119 

0.012 
-0.010 
0.096 

-0.007 
0.001 
0.000 
0.097 
0.012 
0.109 
0.119 

-0.803 
0.002 
0 001 
0.001 
0.000 
0.000 
0.001 

-0.003 
0.004 
0.00s 

0 e o 0 0  
0 000 
0 0 000 
0 * 000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
-0.004 
-0.001 
0.000 
0.000 
0 000 
0.001 
0.000 
0.002 
0.006 

0.000 
-0.005 
-0.001 

0.000 
0.000 
0.000 
0.001 
0.000 
0.002 
0.007 

-8 004 
0.017 
0.018 
0.001 
0.010 
0.000 
0,020 

-0.004 
0.024 
0.041 

-0 e 007 
0.017 
0 038 
0.000 
0.022 
0.000 
0.044 
-0.007 
0.050 
0.067 

-0.012 
0.015 
0.043 

-0.002 
0.043 
0.000 
0.060 

-0.011 
0.072 
0.087 

-0.012 
0.015 
0.042 

-0.002 
0.044 
0.000 
0.061 

-0.012 
0.072 
0.087 

WHC-SD-WM-DA- 135 
REV 0 

------ ------ 
0.084 -0.011 

-0.003 -0.003 
0.002 0.108 

-0.002 -0.003 
0.001 0.045 
0.000 0.000 
0.003 0.117 
0.004 -0.011 
0.007 0.128 
0.010 0.131 

-----o 

-0.015 
0.006 
0.001 
0.003 
0 * 002 
0.000 
0.004 

-0.015 
0.019 
0.025 

0.001 -0.013 -0.007 
-0.003 -0.003 0.007 

8.004 0.058 0.003 
-0.003 -0.003 0,001 
0.001 0.051 0.001 
0.000 0.000 0.000 
0.005 0.077 0.003 
0.001 -0.013 -0.007 
0.006 0.090 0.010 
0.009 0.093 0.017 

-0.003 
-0.001 
0.007 

-0.004 
0.003 
0.000 
0,009 

-0.004 
0.012 
0.014 

-0.004 
-0.001 

-0.004 
0.003 
0.000 
0.009 

-0.004 
0.013 
0.014 

0. ooa 

-0.005 0.000 
-0.003 0.013 
-0.017 0.001 
-0.003 -0.001 
0.035 0.001 
0.000 0.000 
0.039 0.002 
-0.005 0.000 
0.044 0.002 
0.047 0.015 

-0.003 
-0.003 
-0.019 
-0.003 
0.033 
0.000 
0.038 

-0,003 
0.041 
0.044 

0 ..ooo 
0.013 
0.000 

-0.001 
0.001 
0.000 
0.002 
0.000 
0.002 
0.016 

E-40 



Poin t  Load 
name combination 

015 F GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

-oo--- ----------- 

D16 N GR 
T1 
E l  
E2 
E3 
P I  
S E I S  
SUST 
occ 
TOTAL 

D I S P L A C E M E N T S  

D16 F GR 
T1 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

D l 7  GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

TRANSLATIONS ( i n  1 
X Y 1. 

0.813 0.000 -0.012 
-0.010 -0.005 0.015 
0.097 -0.001 0.041 

-0.007 0.000 -0.002 
0.000 0.000 0.045 
0.000 0.000 0.000 
0.097 0.001 0.061 
0.012 0.000 -0.012 
0.110 0.001 0.073 
0.120 - 0.007 0.087 

------ ------ ------ 

0.012 
-0.010 
0 098 

-0.807 
-0.001 
0.000 
0.098 
0.012 
0.111 
0.121 

0.012 
-0.011 
0.099 

-0.007 
-0 0 001 

0.000 
0.099 
0.012 
0.111 
0.122 

0.012 
-0.019 

0.099 
-0.007 
-0.002 
0.000 
0.100 
0.012 
0.112 
0.130 

0.000 -0.012. 
-0.005 0.014 
0.000 0.041 
0.000 -0.002 
0.000 .0.045 
0.000. 0.000 
0.001 0.061 
0.000 -0.012 
0,001 0.073 
0.006 0.087 

0.000 
-0.005 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.006 

0.000 
-0.002 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.002 

-0.012 
0.014 
0.041 

-0.002 
0.045 
0.000 
0.061 

-0.012 
0.073 
0.087 

-0.015 
0.014 
0.045 

-0.004 
0.046 
0.000 
0.065 

-0.015 
0.079 
0.093 

ROTATIONS { 
X Y 

-0.004 0.000 
-0.001 -0.003 

0.008 -0.022 
-0.004 -0.003 
0.003 0.027 
0.000 0.000 
0.010 0.035 
-0.005 0.000 
0.014 0.035 
0.016 0.038 

------ -o---- 

-0.005 
-0.001 
0.009 

-0.005 
0.003 
0.000 
0.010 
-0.005 

0.015 
0.016 

-0.006 
-0.001 
0.009 
-0.005 
0.003 
0.000 
0.011 

-0.006 
0.017 
0.018 

0 * 002 
-0 e 003 
-0 e 023 
-0 a 003 
0 a 024 
0.000 
0.034 
0.002 
0.036 
0.039 

0.005 
-0.003 
-0.025 
-0.003 

0.019 
0.000 
0.032 
0.005 
0.037 
0.039 

-0.006 0.026 
-0.001 -0.003 

0.007 -0.036 
-0.005 -0.003 
0.006 -0.016 
0.000 0.000 
0.010 0.039 

-0.006 0.026 
0.017 0.065 
0.018 0.068 

WHC-SD-WM-DA-135 
REV 0 

APPENDIX E-41 
- z  ------ 

0 0 000 
0.015 

-0.001 
-0.001 
0.002 
0.000 
0.002 
0.000 
0.002 
0.017 

0.000 
0.016 

-0 0 002 
-0,001 
0.002 
0.000 
0.003 
0.000 
0.003 
0.019 

0.001 
0.017 

-0 ; 003 
-0.001 
0.002 
0.000 
0.003 
0.001 
0.004 
0.021 

0.001 
0.023 
0.003 
0.000 
0.002 
0.000 
0.004 
0.001 
0.005 
0.028 



Point Load 
name combination 

D18 N GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

------ 9---------- 

01 

s5c 

F GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
El 
E2 
E3 . 
PI 
SEIS 
SUST 
occ 
TOTAL 

D19 GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

TRANSLATIONS (in 9 
X Y 2 

-o---- ------ 
8,811 0.000 -8.017 
-0.019 0.002 0.013 
0.098 0.000 0.047 
-0.006 0.000 -0.006 

0.000 0.000 0.000 

0.011 0.000 -0.017 

-0.004 0.000 0.048 

0.098 0.000 0.067 

0.109 0.000 0.084 
0.128 0.002 0.097 

0.011 
-0.018 

-0 006 
-0 e 004 
0.000 
0.098 
0.011 
0.109 
0.127 

0.011 
-0.018 

-0.006 
-0.004 
0.000 

0.011 
0.109 
0.127 

0.098 

0.098 

0.098 

0.011 
-0.017 
0.098 
-0.006 
-0.004 
0.000 
0.098 
0.011 
0.109 
0.126 

0.000 
0.001 
0 a 000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.002 

0.000 
0.000 
0.000 
0.000 
0.000 
0 - 000 
0.000 
0.000 
0.000 
0.000 

0.000 
-0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.002 

-0.017 
0.013 
o e 048 
-0.006 
0 e 049 
0.000 
0.069 
-0.017 

0.099 
0.086 

-0.019 
0.014 
0.050 
-0.006 
0.050 
0.000 
0.070 
-0.019 
0.089 
0.102 

-0.021 
0.014 
0.052 
-0.005 
0.051 
0.000 
0.074 
-0.021 
0.094 
0.108 

ROTATIONS (c 
X Y 

-0.004 0.827 
-8.001 -0.003 
0.004 -0.035 
-0.005 -0.003 
0.001 -0.021 
0.000 0.000 
0.006 0.041 
-0.004 0.027 
0.010 0.068 
0.011 0.071 

o---o- ------ 

-0.003 0.027 
-0.001 -0.003 
0.003 -0.035 
-0.005 -0.003 
-0.001 -0.022 
0.000 0.000 
0.006 0.041 
-0.003 0.027 
0.010 0.068 
0.010 0.071 

-0.003 
-0.001 
0.003 
-0.005 
-0.002 
0.000 
0.006 
-0.003 
0.009 
0.010 

0.027 
-0.003 
-0.035 
-0.003 
-0.022 
0.000 
0.041 
0.027 
0.068 
0.071 

-0.002 0.027 
-0.001 -0.003 
0.002 -0.033 
-0.005 -0.003 
-0.005 -0.023 
0.000 0.000 
0.007 0.041 
-0.003 0.027 
0.010 0.068 
0.011 0.071 

-APPENDIX E-42 
z 

---e-- 

0 * 002 
-Q.021 
0.000 
-0.001 
0.002 
0.000 

. 0.002 
0.002 
0.005 
0.026 

0.000 
-0.027 
-0 0 002 
0.000 
0.001 
0.000 
0.002 
0.000 
0.003 
0.030 

-0.001 
-0.024 
-0.002 
0.000 
0.001 
0.000 
0.002 
-0.001 
0.003 
0.027 

-0.003 
-0.011 
0.000 
0.001 
0.000 
0.000 
0.001 
-0.003 
0.004 
0.015 



DZO 

02 1 

022 
* 

023 

GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T l  
El 
E2 
E3 
P1  
SEIS  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

0.011 
-0.016 
0.098 

-0.006 
-0 e 004 
0.000 
0.098 
0.011 
0.109 
0.125 

0.011 
-0.016 

0 e 098 
-0.006 
-0.004 
0.000 
0.098 
0.011 
0.109 
0.125 

0.011 
-0.015 

0.098 
-0.006 
-0.004 

0.000 
0.098 
0.011 
0.109 
0.124 

0.011 
-0.015 
0.098 

-0.006 
-0.004 
0.000 
0.098 
0.011 
0.109 
0.124 

0 0 000 
-0 0 002 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.003 

-0.001 
-0 e 003 
0 e 000 
0.000 
0.000 
0.000 
0.000 

-0.001 
0.001 
0.004 

-0.001 
-0.002 
0.000 
0.000 
0.000 
0.000 
0 000 
0.000 
0.001 
0.003 

0.000 
-0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.002 

-0 023 
0.014 
0.055 
-0.005 
0.053 
0.000 
0.076 

-0.023 
0.099 
0.113 

-0.025 
0.014 
0.057 
-0.005 
0.055 
0.000 
0.079 

-0.025 
0.104 
0.118 

-0.027 
0.014 
0.059 

-0.005 
0.057 
0.000 
0.082 

-0.027 
0.109 
0.123 

-0.029 
0.015 
0.061 

-0.005 
0.059 
0.000 
0.085 

-0.029 
0.113 
0.128 

ROTATIONS (C AfPENDIX E-43 
X Y z 

-0.002 6,027 -0.003 
-0.001 -0.003 -0.011 

0.002 -0.033 0.000 
-0.005 -0.003 0.001 
-0.005 -0.023 0.000 
0.000 0.000 0.000 
0.007 0.041 0.001 

-0.003 0.027 -0.003 
0.010 0.068 0.004 
0.011 0.071 0.015 

------ ------ ------ 

-0.002 0.027 0.000 
-0.001 -0.003 0.000 
0.001 -0.029 0.001 

-0.005 -0.003 0.000 
-0.007 -0.026 0.000 
0.000 0.000 0.000 
0.009 0.039 0.001 

-0.002 0.027 0.000 
0.011 0.067 0.002 
0.012 0.069 0.002 

-0.001 0.028 0.003 
-0.001 -0.003 0.011 
0.000 -0.023 0.002 
-0.005 -0.003 -0.001 
-0.010 -0.031 0.000 
0.000 0.000 .o.ooo 
0.011 0.038 0,002 

-0.002 0.028 0.003 
0.012 0.066 0.005 
0.013 0.069 0.016 

-0.001 
-0.001 
0.000 

-0.005 
-0.010 

0.000 
0.011 

-0.002 
0.012 
0.013 

0.028 
-0.003 
-0.023 
-0.003 
-0.031 

0.000 
0.038 
0.028 
0.066 
0.069 

0.003 
0.011 
0.002 

-0.001 
0.000 
0.000 
0.002 
0.003 
0.005 
0.016 



D I S P L A C E M E N T S  

s4c GR 
f l  
E l  
E2 
E3 
P1  
SEIS 
SUST 
occ 
TOTAL 

024 N GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

0.011 0.000 
-0.014 0.000 
0.098 0.000 

-0.006 0.000 
-0.004 0.000 

0.000 0.000 
0.098 0.000 
0.011 0.000 
0.109 0.000 
0.123 0.000 

0.011 0.000 
-0.013 0.001 

0.098 0.000 
-0.006 0.000 
-0.004 0.000 
0.000 0.000 
0.098 0.000 
0.011 0.000 
0.109 0.000 
0.122 0.001 

024 F 

025 

GR 
T1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
OCC 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

*** Segment D 
Segment E 

0.011 0.000 
-0.013 0.002 

0.098 0.000 
-0.006 0.000 
-0.004 0.000 

0.000 0.000 
0.098 0.000 
0.011 0.000 
0.109 0.000 
0.122 0.002 

0.011 0.000 
-0.011 0.000 
0.098 0.000 

-0.006 0.000 
-0.003 0.000 

0.000 0.000 
0.099 0.000 
0.011 0.000 
0.110 0.000 
0.121 0.000 

end *** 
begi n *** 

-0.031 
0.015 
0.062 

-0.004 
0.062 
0.000 
0.088 

-0.031 
0.119 
0.134 

-0.032 
0.015 
0.062 

-0 a 004 
0.064 
0.000 
0.089 

-0.032 
0.122 
0.137 

-0.033 
0.015 
0.062 

-0.004 
0.066 
0.000 
0.091 

-0.033 
0.124 
0.139 

-0.033 
0.015 
0.063 

-0.003 
0.067 
0.000 
0.092 

-0.033 
0.125 
0.140 

ROTATIONS (d  
X Y 

-0.001 0.028 
-0.001 -0 e 003 
-0.001 -0.012 
-0,005 -0.003 
-0.012 -0.041 
0.000 0.000 
0.013 0.043 

-0.001 0.028 
0.014 0.071 
0.015 0.074 

--oo-- -so--- 

WHC-SD-WM-DA- 135 
REV 0 

APPENDIX E-44 
z ------ 

0 e 004 
0.024 
0.001 

-0.001 
0.001 
0.000 
0.002 
0.004 
0.006 
0.029 

0.000 0.028 0.003 
-0.001 -6.003 0.027 
-0.001 -0.006 . 0.001 
-0.005 -0.003 -0.001 
-0,014 -0.046 0.001 
0.000 0.000 0.000 
0.015 0.047 0.002 

-0.001 0.028 0.003 
0.015 0.075 0.005 
0.016 0.078 0.032 

0.000 0.029 0.003 
-0.001 -0.003 0.020 
0.000 0.004 -0.001 

-0.005 -0.003 -0.001 
-0.015 -0.052 0.002 
0.000 0.000 0.000 
0.016 0.053 0.002 
0.000 0.029 0.003 
0.016 0.081 0.005 
0.017 0.084 0.026 

0.003 0.031 0.004 
-0.001 -0.003 0.000 
-0.001 0.037 0.006 
-0.005 -0.003 -0.001 
0.000 -0.071 0.004 
0.000 0.000 0.000 
0.006 0.080 0.007 
0.003 0.031 0.004 
0.008 0.111 0.011 
0.009 0.114 0.012 



WHC-SD-WM-DA-135 
REV 0 

O I S P L A C E M E N T S  

DP 7 

S5B 

EO 1 
e 

E02 

GR 
T1  
E l  
E2 
E3 
P1  
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1  
SEIS 
SUST 
occ 
TOTAL 

GR 
T1  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
OCC 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

0.012 
-0.019 
0.099 

-0.007 
-0.002 

0.000 
0.100 
0.012 
0.112 
0.130 

0.012 
-0.018 
0.099 

-0.007 
-0.002 
0.000 
0.100 
0.012 
0.112 
0.129 

0.012 
-0.017 
0.099 

-0.007 
-0.002 

0.000 
0.100 
0.012 
0.112 
0.129 

0.012 
-0.017 
0.099 

-0.007 
-0.002 
0.000 
0.100 
0.012 
0.112 
0.128 

0.000 -0.015 
-0.082 0.014 
0.000 0.045 
0.000 -0.004 
0.000 0.046 
0.000 0.000 
0.000 0.065 
0.000 -0.015 
0.000 0.079 
0.002 0.093 

0.000 -0.017 
0.000 0.014 
0.000 0.048 
0.000 -0.004 
0.000 0.048 
0.000 0.000 
0.000 0.067 
0.000 -0.017 
0.000 0.084 
0.000 0.098 

0.000 -0.019 
0.001 0.014 
0.000 0.051 
0.000 -0.003 
0.000 0.050 
0.000 0.000 
0.000 0.071 
0.000 -0.019 
0.000 0.090 
0.002 0.104 

0.000 -0.021 
0.002 0.014 
0.000 0.053 
0.000 -0.003 
0.000 0.051 
0.000 0.000 
0.000 0.074 
0.000 -0.021 
0.001 0.095 
0.003 0.110 

ROTATIONS ( L - ) ~ ~ ~ ~ ~ ~ ~  E-45 
X Y 1 ------ ------ ------ 

-0.006 0.026 0.001 
-0.001 -0.003 0,023 
0.007 -0.036 0.003 

-0.005 -0.003 0.000 
0.006 -0.016 0.002 
0.000 0.000 0.000 
0.010 0.039 0.004 

-0.006 0.026 0.001 
0.017 0.065 0.005 
0.018 0.068 0.028 

-0.005 0.028 -0.001 
-0.001 -0.003 0.023 

0.006 -0.037 0.003 
-0.005 -0.003 0.000 
0.007 -0.020 0,001 
0.000 0.000 0.000 
0.011 0.043 0.003 

-0.005 0.028 -0.001 
0.016 0.071 0.004 
0.017 0.074 0.027 

-0.004 0.031 -0.003 
-0.001 -0.003 0.011 
0.005 -0.038 0.000 
-0.005 -0.003 0.001 

0.008 -0.026 0.000 
0.000 0.000 0.000 
0.011 0.046 0.001 

-0.005 0.031 -0.003 
0.016 0.077 0.004 
0.016 0.080 0.015 

-0.004 0.031 -0.003 
-0.001 -0.003 0.011 

0.005 -0.038 0.000 
-0.005 -0.003 0.001 
0.008 -0.026 0.000 
0.000 0.000 0.000 
0.011 0.046 0.001 

-0.005 0.031 -0.003 
0.016 0.077 0.004 
0.016 0.080 0.015 



E03 GR 
l-1 
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

E04 

EO 5 

S4B 

GR 
T i  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
oc c 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P I  
S E I S  
SUST 
occ 
TOTAL 

0.012 
-0.016 
0.099 

-0.007 
-0,002 
0.000 
0,100 
0.012 
0.112 
0.127 

0.012 
-0.015 
0.099 

-0 e 007 
-0.002 
0.000 
0.100 
0.012 
0.112 
0.127 

0.012 
-0.015 

0.099 
-0 a 007 
-0.002 
0.000 
0.100 
0.012 
0.112 
0.126 

0.012 
-0.014 

0.099 
-0.007 
-0.002 
0.000 
0.100 
0,012 
0.112 
0.125 

-0 a 001 
0 e 003 
0 e 000 
0.000 
0.000 
0.000 
0.000 

-0.001 
0.001 
0.003 

-0.001 
0 002 
0.000 
0.000 
0.000 
0.000 
0.000 

-0.001 
0.001 
0.003 

0.000 
0.001 
0.000 
0.000 
0 e 000 
0.000 
0.000 
0.000 
0.000 
0.002 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-0.824 
0.015 
0.056 

-0.003 
0.053 
0.000 
0.077 

-0,023 
0.101 
0.115 

-0.026 + 
0.015 
0.058 

-0 e 003 
0.056 
0.000 
0.081 

-0.026 
0.107 
0.121 

-0.028 
0.015 
0.060 

-0.002 
0.059 
0.000 
0.084 

-0.028 
0.112 
0.127 

-0.031 
0.015 
0.062 

-0.002 
0.062 
0.000 
0.088 

-0.031 
0.119 
0.134 

ROTATIONS APPENDIX E-46 
X Y 1 

--_o-- -oo--- -_---- 
-0.003 0.032 0.000 
-0.001 -0.003 0.000 

0.004 -0.034 0.000 
-0.005 -0.003 0.000 

0.009 -0.031 0.000 
0.000 0.000 0.000 
0.012 0.046 0.001 
-0.004 0.032 0.000 

0.015 0.078 0.001 
0.016 0.081 0.001 - 

-0.003 
-0.001 
0.004 

-0.005 
0.011 
0.000 
0.012 

-0.003 
0.015 
0.016 

-0.003 
-0.001 

0.004 
-0.005 
0.011 
0.000 
0.012 

-0.003 
0.015 
0.016 

-0.002 
-0.001 

0.003 
-0.005 

0.012 
0.000 
0.013 

-0.002 
0.015 
0.016 

0.033 
-0 a 003 
-0 028 
-0 a 003 
-0.037 

0.000 
0.046 
0.033 
0.079 
0.082 

0.003 
-0,011 
-0.001 
-0.001 
0.000 
0 .ooo 
0.001 
0.003 
0.004 
0.015 

0.033 0.003 
-0.003 -0.011 
-0.027 -0.001 
-0.003 -0.001 
-0.037 0.000 
0.000 0.000 
0.046 0.001 
0.033 0.003 
0.079 0.004 
0.082 0.015 

0.033 0.004 
-0.003 -0.024 
-0.016 0.000 
-0.003 -0.001 
-0.046 0.001 

0.000 0.000 
0.049 0.001 
0.033 0.004 
0.082 0.005 
0.085 0.029 



u2 U-FARM COMPRESSED A I R  SYSTEM WHC 
04/17/93 AutoPIPE 4.47 oCC1t IT  O A r c  9 C  

e* 
Poin t  
name 

E06 N 
e----- 

E06 F 

e. 
02 5 

Load 
combination 

GR 
%1 
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T1  
E l  
E2 
E3 
P l  
S E I S  
SUST 
occ 
TOTAL 

GR 
T 1  
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

----------o 

WHC-SD-WM-DA- 135 
REV 0 - D I S P L A C E M E N T S  

TRANSLATIONS ( i n  ) 
X Y 2 ------ ------ --o--- 

0.012 0.000 -0.032 
-0.014 -0.001 0.015 

-0.007 0.000 -0.002 
-0.002 0.000 0.064 
0.000 0.000 0.000 
0.100 0.000 0.090 
0.012 0.000 -0.032 
0.112 0.000 0.122 
0.125 0.001 0.137 

0.099 0.000 0.063 

0.012 0.000 
-0.013 -0.002 

0.099 0.000 
-0.007 0.000 
-0.002 0.000 
0.000 0.000 
0.100 0.000 
0.012 0.000 
0.111 0.000 
0.124 0.002 

-0.033 
0.015 
0 a 063 

-0.002 
0.066 
0.000 
0.091 

-0.033 
0.124 
0.139 

*** Segment E end *** 

0.011 0.000 -0.033 
-0.011 0.000 0.015 
0.098 0.000 0.063 

-0.006 0.000 -0.003 
-0.003 0.000 0.067 

0.000 0.000 0.000 
0.099 0.000 0.092 
0.011 0.000 -0.033 
0.110 0.000 0.125 
0.121 0.000 0.140 

*** Segment F 

025 GR 
T1 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
oc c 
TOTAL 

begin *** 
0.011 0.000 -0.033 

-0.011 0.000 0.015 

-0.006 0.000 -0.003 
-0.003 0.000 0.067 

0.000 0.000 0.000 
0.099 0.000 0.092 
0.011 0.000 -0.033 
0.110 0.000 0.125 
0.121 0.000 0.140 

0.098 0.000 0.063 

ROTATIONS ( CIEY APPENDIX E-47 
X Y f 

-----a ------ ------ 
-0,001 0.033 0.003 
-0,001 -0.003 -0.027 
0.002 -0.009 0.001 

-0.005 -0.003 -0.001 
0.013 -0.050 0.001 
0.000 0.000 0.000 
0.014 0.051 0.002 

-0.001 0.033 0.003 
0.015 0.084 0.005 
0.016 0.087 0.032 

-0,001 0.033 0.003 
-0.001 -0.003 -0.021 

-0.005 -0.003 -0.001 
0.014 -0.055 0.002 
0.000 0.000 0.000 
0.015 0.055 0.005 

-0.001 0.033 0.003 
0.016 0.088 0.008 
0.016 0.091 0.028 

0.000 0.001 0.004 

0.003 0.031 0.004 
-0.001 -0.003 0.000 
-0.001 0.037 0.006 
-0.005 -0.003 -0.001 
0.000 -0.071 0.004 
0.000 0.000 0.000 
0.006 0.080 0.007 
0.003 0.031 0.004 
0.008 0.111 0.011 
0.009 0.114 0.012 

0.003 0.031 0.004 
-0.001 -0.003 0.000 
-0.001 0.037 0.006 
-0.005 -0.003 -0.001 

0.000 -0.071 0.004 
0.000 0.000 0.000 
0.006 0.080 0.007 
0.003 0.031 0.004 
0.008 0.111 0.011 
0.009 0.114 0.012 



Point Load 
name combination 

FO1 N GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
OCC 
TOTAL 

------ ----------- 

FO1 F GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

FO2 68 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

S3C GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

TRANSLATIONS (in ) 
X Y a: 
0.011 0,001 -0.036 
-0.010 0.000 0.015 
0.098 0.001 0.059 
-0.006 0.000 -0.003 
-0.003 0.000 0.073 
0.000 0.000 0.000 
0.099 0.001 0.094 
0.011 0.001 -0.036 
0.110 0.002 0.130 
0.120 0.002 0.145 

--o--- ------ ------ 

0.011 
-0.010 
0 096 
-0 006 
-0.001 
0.000 
0.096 
0.010 
0.107 
0.117 

-0.001 
-0.009 
0.054 
-0.005 
0.026 
0.000 
0.061 
-0.001 
0.062 
0.071 

0.001 
0.000 
0.001 
0.000 
0 e 001 
0.000 
0.001 
0.001 
0.002 
0.002 

0.004 
0.000 
0.000 
-0.001 
0,002 
0.000 
0.002 
0.004 
0.006 
0.006 

-0.036 
0.015 
0 e 057 
-0 e 003 
0.075 
0.000 
0.095 
-0.036 
0.131 
0.146 

-0.036 
0.012 
0.057 
-0.003 
0.075 
0.000 
0.095 
-0.036 
0.131 
0.143 

-0.007 0.000 -0.036 
-0.008 0.000 0.010 
0.038 0.000 0.057 
-0.005 0.000 -0.003 
0.038 0.000 0.076 
0.000 0.000 0.000 
0.053 0.000 0.095 
-0.007 0.000 -0.036 
0.060 0.000 0.131 
0.068 0.000 0.141 

APPENDIX E-48 ROTATIONS (dey 
X Y t ------ --o--- ------ 
0.007 0.031 8.006 
-0.001 -0.003 0.000 
-0.002 0.061 0.011 
-0.006 -0.003 -0.002 
0.003 -0.077 0.006 
0.000 0.000 0.000 
0.007 0.098 0.012 
0.007 0.031 0.006 
0.014 0.129 0.019 
0.015 0.132 0.019 

0.010 0.031 0.007 
-0.001 -0.003 0.000 
-0.001 0.084 0.016 
-0.006 -0 e 003 -0.002 
0.005 -0.077 0.006 
0.000 0.000 0.000 
0.008 0.114 0.017 
0.010 0.031 0.007 
0.018 0.145 0.024 
0.019 0.148 0.024 

-0,008 0.032 0.008 
0.001 -0.003 0.000 
-0.002 0.116 0.050 
0.003 -0.003 -0.002 
-0.005 -0.070 0.007 
0.000 0.000 0.000 
0.006 0.136 0.051 
-0.008 0.032 0.008 
0.014 0.168 0.058 
0.015 0.171 0.059 

-0.043 
0.002 

-0,002 
0.014 

-0.020 
0.000 
0.025 

-0.043 
0.068 
0.070 

0.033 0.008 

0.085 0.065 
-0.003 0.000 

-0.003 -0.002 
-0.068 0.008 
0.000 0.000 
0.109 0.065 
0.033 0.008 
0.142 0.073 
0.145 0.074 



U2 U-FARM COMPRESSED AIR SYSTEM wwc 
04/17/93 AutoPIPE 4. 

Point Load 
name combination 

F03 GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

--e--- ----------- 

F04 GR 
T1 
El 
E2 
E3 
PI 
SEIS 
SUST 
occ 
TOTAL 

TRANSLATIONS ( 1  n ) 
X Y 2 

-0.023 -0.041 -0,036 
-0.007 0.001 0.006 
0.021 -0.001 0.057 
-0.003 0.013 -0.003 
0.069 -0.022 0.076 
0.000 0.000 0.000 
0.072 0.026 0.095 
-0.023 -0.041 -0.036 
0.094 0.067 0.131 
0.101 0.068 0.137 

------ ------ -c---- 

-0.021 -0.041 -0.012 . 
-0.007 -0.001 0.006 
0.045 -0.001 0.057 
-0.004 0.013 -0.010 
0.070 -0.022 0.092 
0.000 0.000 0.000 
0.083 0.026 0.109 
-0.021 -0.041 -0.012 
0.104 0.067 0.121 
0.111 0.068 0.128 

*** Segment F end *** 

*** Segment G begin *** 
F04 GR 

T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

S3 8 GR 
T1 
El 
E2 
E3 
P1 ’ 

SEIS 
SUST 
occ 
TOTAL 

-0.021 
-0.007 
0.045 
-0.004 
0.070 
0.000 
0.083 
-0.021 
0.104 
0.111 

-0.002 
-0.008 
0.033 
-0.005 
0.043 
0.000 
0.055 
-0.002 
0.057 
0.065 

-0.041 -0.012 
-0.001 0.006 
-0.001 0.057 
0.013 -0.010 
-0.022 0.092 
0.000 0.000 
0.026 0.109 
-0.041 -0.012 
0.067 0.121 
0.068 0.128 

0.000 -0.012 
0.000 0.010 
0.000 0.057 
0.000 -0.010 
0.000 0.092 
0.000 0.000 
0.000 0.109 
0.000 -0.012 
0.000 0.121 
0.000 0.132 

ROTATIONS (deg ) 
X Y 2 

-0.112 0.036 0.009 
0.001 -0.003 0.000 
-0.001 0.005 0.1108 
0.034 -0.003 -0.002 
-0.074 -0.064 0.009 
0.000 0.000 0.000 
0.082 0.064 0.108 
-0,112 0.036 0.009 
0.194 0.100 0.117 
0.195 0.103 0.117 

e----- ------ ------ 

-0,117 0.038 0.009 
-0.001 -0.003 0.000 
-0.001 -0.013 0.117 
0.034 -0.003 -0.002 
-0.075 -0.061 0.009 
0.000 0.000 0.000 
0.082 0.062 0.117 
-0.117 0.038 0.009 
0.199 0.100 0.126 
0.200 0.103 0.127 

-0.117 0.038 
-0.001 -0.003 
-0.001 -0.013 
0.034 -0.003 
-0.075 -0.061 
0.000 0.000 
0.082 0.062 
-0.117 0.038 
0.199 0.100 
0.200 0.103 

-0.024 0.041 
-0,001 -0.003 
-0.001 -0.032 
0.013 -0.003 
-0.020 -0.056 
0.000 0.000 
0.024 0.065 
-0.024 0.041 
0.048 0.106 
0.049 0.109 

0.009 
0.000 
0.117 
-0.002 
0.009 
0.000 
0.117 
0.009 
0.126 
0.127 

0.009 
0.000 
0.125 
-0 * 002 
0.009 
0.000 
0.125 
0.009 
0.134 
0.135 



1 

WHC-SD-WM-DA-135 
REV 0 

D I S P L A C E M E N T S  

GO 1 

GO2 

GO3 

GO4 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
TI 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

0 * 001 
-0 * 009 
0.031 
-0.005 
0.039 
0.000 
0.050 
0.001 
0.051 
0.059 

0.004 
-0.009 

-0.005 
0.035 
0.000 
0.046 
0.004 
0.049 
0.058 

0.007 
-0.009 
0.026 
-0.006 
0.031 
0 * 000 
0.041 
0.007 
0.048 
0.057 

0.010 
-0.009 
0.023 
-0.006 
0.027 
0.000 
-0.036 
0.010 
0.046 
0.055 

0.028 

0.001 
0.000 
0 0 000 
-0.001 
0.001 
0.000 
0.001 
0.001 
0.002 
0.002 

0.000 
0 e 000 
0.000 
-0.001 
0 0 002 
0.000 
0.002 
0.000 
0.003 
0.003 

-0.001 
0.000 
0.000 
-0.002 
0.003 
0.000 
0.003 
-0.001 
0.004 
0.004 

-0.003 
0.000 
0.000 
-0.002 
0.003 
0.000 
0.003 
-0.003 
0.006 
0.007 

-0.012 
0.011 
0 e 057 
-0.010 
0.092 
0.000 
0.109 
-0.012 
0.121 
0.132 

-0.012 ’ 

0.012 
0.057 
-0.010 
0.092 
0.000 
0.109 
-0.012 
0.121 
0.133 

-0.012 
0.012 
0.057 
-0.010 
0.092 
0 000 
0.109 
-0.012 
0.121 
0.134 

-0.012 
0.013 
0.057 
-0.010 
0.092 
0.000 
0.109 
-0.012 
0.121 
0.134 

APPENDIX E-50 
ROTATIONS (deg 1 
X Y Z 

-o-o-- ------ ------ 
0.004 0.042 0.009 
-0.001 -0.003 0.000 
0.080 -0.034 0.126 
0.007 -0.003 -0.002 
-0.013 -0.056 0.009 
0.000 0.000 0.000 
0.014 0.065 0.127 
0.004 0.042 0.009 
0.019 0.107 0.135 
0.020 0.110 0.136 

0.005 
-0.001 
0.000 
0.007 
-0.013 
0.000 
0.014 
0.005 
0,019 
0.020 

0.023 
0.000 
0.000 
0.003 
-0.006 
0.000 
0.007 
0.023 
0.030 
0.030 

0.037 
0.000 
0.000 
0.001 
-0.001 
0.000 
0.001 
0.037 
0.038 
0.038 

0.042 
-0.003 
-0.034 
-0 003 
-0.056 
0.000 
0.065 
0.042 
0.107 
0.110 

0.042 
-0.003 
-0.037 
-0.003 
-0.055 
0.000 
0.067 
0.042 
0.109 
0.112 

0.042 
-0.003 
-0.041 
-0.003 
-0.055 
0.000 
0.069 
0.042 
0.111 
0.114 

0.009 
0.000 
0.126 
-0 D 002 
0.009 
0.000 
0.127 
0.009 
0.135 
0.136 

0.009 
0.000 

-0.002 
0.009 
0.000 

0.009 
0.137 
0.137 

0.128 

0.128 

0.009 
0.000 
0.129 
-0.002 
0.009 
0.000 
0.129 
0.009 
0.138 
0.138 



WHC-SD-WM-DA-135 ............................................................... 
e - .  

REV 0 

D I S P L A C E M E N T S  
APPENDIX E-51 

G O 5  GR 
T1 
E l  
E2 
E3 
P I  
S E I S  
SUST 
occ 
TOTAL 

WALL GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

G O 6  N GR 
T1  
E l  
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

G O 6  F -  G R  
T I  
E l  
E2 
E3 
P1  
S E I S  
SUST 
occ 
TOTAL 

0.013 
-0 e 009 

0 * 020 
-0 e 006 

0.023 
0.000 
0.032 
0.013 
0.044 
0.054 

0.031 
-0.011 

0.000 
-0.008 

0.000 
0.000 
0.008 
0.031 
0.039 
0.049 

0.035 
-0.011 
-0.004 
-0.008 
-0.004 
0.000 
0.010 
0.035 
0.044 
0.055 

0.036 
-0.011 
-0.001 
-0.008 
-0.005 
0.000 
0.010 
0.036 
0.046 
0.056 

-0 006 
0.000 
0.000 

-0.002 
0.003 
0.000 
0.003 

-0.006 
0.009 
0.009 

-0.031 
0 :ooo 
0.000 
0 e 000 
0.000 
0 e 000 
0.000 

-0.031 
0.031 
0.031 

-0.037 
0.000 
0.000 
0.001 

-0.001 
0.000 
0.001 

-0.037 
0.038 
0.038 

-0.039 
0.000 
0.000 
0.001 

-0.001 
0.000 
0.001 

-0.039 
0.041 
0.041 

-0.012 
9.014 
0.057 

-0.01oJ 
0.092 
0.000 
0.109 

-0.012 
0.121 
0.135 

-0.012 
0.017 
0.057 

-0.010 
0.092 
0.000 
0.109 

-0.012 
0.121 
0.139 

-0.012 
0.018 
0.057 

-0.010 
0.092 
0.000 
0,109 

-0.012 
0.121 
0.139 

-0.014 
0.018 
0.057 

-0.010 
0,092 
0.000 
0.109 

-0.014 
0.123 
0.141 

ROTATIONS (deg ) 
X Y z ------ --_e-_ ------ 

0.037 0.042 0.009 
0.000 -0.003 0,000 
0.000 -0.041 0.129 
0.000 -0.003 -0.002 

-0.001 -0.055 0.009 
0.000 0.000 0.000 
0.001 0.069 0.129 
0.037 0.042 0.009 
0.038 0.111 0.138 
0.038 0.114 0.138 

0.076 0.043 0.009 
0.001 -0.003 0.000 
0.000 -0.047 0.136 

-0.008 -0.003 -0.002 
0.009 -0.054 0.009 
0.000 0.000 0.000 
0.012 0.072 0.137 
0.076 0.043 0.009 
0.088 0.115 0.145 
0.089 0.118 0.146 

0.079 0.043 0.009 
0.001 -0.003 0.000 
0.000 -0.046 0.138 

-0.008 -0.003 -0.002 
0.008 -0.054 0.009 
0.000 0.000 0.000 
0.012 0.071 0.138 
0.079 0.043 0.009 
0.090 0.114 0.147 
0.091 0.117 0.147 

0.079 0.043 0.009 
0.001 -0.003 0.000 
0.000 -0.046 0.138 

-0.008 -0.003 -0.002 
0.007 -0.054 0.009 
0.000 0.000 0.000 
0.011 0.071 0.139 
0.079 0.043 0.009 
0.090 0.114 0.147 
0.091 0.117 0.148 



REV 0 
D I S P L A C E M E N T S  

. ’.* 
Point 
name 

GO7 
---e-- 

G10 

Load 
combi n a t  i on 

GR 
T1 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
Q€C 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

G11 GR 
T1 
E l  
E2 
E3 
P I  
S E I S  
SUST 
occ 
TOTAL 

*** Segment G end 

TRANSLATIONS (in ) 
X Y Z ------ -_e--- ------ 

0.036 -0.039 -0.015 
-0.011 0.000 0.018 
0.000 0.000 0.057 

-0.008 0.001 -0.010 
-0.005 -0.001 0.092 
0.000 0.000 0.000 
0.010 0.001 0.109 
0.036 -0.039 -0.015 
0.046 0.041 0.124 
0.056 0.041 0.142 

0.037 -0.039 -0.020 
-0,011 -0.001 0.018 

-0.008 0.001 -0.009 
-0.005 -0.001 0.091 
0.000 0.000 0.000 
0.013 0.001 0.108 
0.037 -0.039 -0.020 
0.049 0.041 0.128 
0.060 0.042 0.146 

0.008 0.000 0.057 

0.037 
-0.011 

0.014 
-0.008 
-0.004 
0.000 
0.017 
0.037 
0.054 
0.065 

*** 

*** Segment H begin *** 
F03 

-0.039 
-0.001 

0.000 
0.001 

-0.001 
0.000 
0.001 

-0.039 
0.041 
0.042 

GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

-0.023 -0.041 
-0.007 0.001 

0.021 -0.001 
-0.003 0.013 

0.069 -0.022 
0.000 0.000 
0.072 0.026 

-0.023 -0.041 
0.094 0.067 
0.101 0.068 

-0.023 
0.018 
0.057 

-0.009 
0.091 
0.000 
0.108 

-0.023 
0.131 
0.150 

-0.036 
0.006 
0.057 

-0.003 
0.076 
0.000 
0.095 

-0.036 
0.131 
0.137 

. -  
APPENDIX E-52 

ROTATIONS (deg ) 
X Y z ------ ------ ------ 

0.079 0.043 0.009 
0.001 -0.003 0,000 
0.000 -0.046 0.138 

-0.008 -0.003 -0.002 
0.007 -0.054 0.009 
0.000 0.000 0.000 
0.011 0.071 0.139 
0.079 0.043 0.009 
0.090 0.114 0.148 
0.091 0.117 0.148 

0.079 0.043 0.009 
0.001 -0.003 0.000 
0.000 -0.046 0.138 

-0.008 -0.003 -0.002 
0.007 -0.054 0.009 
0.000 0.000 0.000 
0.011 0.071 0.139 
0.079 0.043 0.009 
0.090 0.114 0.148 
0.091 0.117 0.148 

0.079 
0.001 
0.000 

-0.008 
0.007 
0.000 
0.011 
0.079 
0.090 
0.091 

0.043 
-0.003 
-0.046 
-0.003 
-0.054 
0.000 
0.071 
0.043 
0.114 
0.117 

0.009 
0.000 
0.138 

-0.002 
0.009 
0.000 
0.139 
0.009 
0.148 
0.148 

-0.112 0.036 0.009 
0.001 -0.003 0.000 

-0.001 0.005 0.108 
0.034 -0.003 -0.002 

-0.074 -0.064 0.009 
0.000 0.000 0.000 
0.082 0.064 0.108 

-0.112 0.036 0.009 
0.194 0.100 0.117 
0.195 0.103 0.117 



u2 U-FARM COMPRESSED AIR SYSTEM WHC 
04/17/93 AutoPIPE 4. 

Point Load 
name combi nation 

H0 1 GR 
T1 
E1 
E2 
E3 
P1 
SEIS 
SUST 

e----- ----------- 

occ ,/-- 

- --TOTAL’-’ 

ti02 

H03 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
TI 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

D I S P L A C E M E N T S  

TRANSLATIONS (in ) 
X Y Z 

-0.023 -0.841 -0.040 
-0.007 0.001 0.006 
0.017 -0.001 0.057 
-0.003 0.013 -0.001 
0.068 -0.022 0.073 
0.000 0.000 0.000 
0.070 0.026 0.093 
-0.023 -0.041 -0.040 
A.093 0.067 0.133 
0.100 0.068 0.139 

e----- ---o-- ------ 

-0.023 
-0.007 
0.010 
-0.003 
0.068 
0.000 
0.068 
-0.024 
0.092 
0.099 

-0.024 
-0.007 
0.006 
-0.003 
0.067 
0.000 
0.068 
-0.024 
0.091 
0.098 

*** Segment H end *** 
*** Segment I begin *** 
D13 GR 

T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

0.004 
0.002 
0.003 
-0.001 
-0.001 
0.000 
0.003 
0.004 
0.008 
0.010 

-0.041 -0.048 
0.002 0.006 
-0.001 0.057 
0.013 0.001 
-0.022 0.068 
0.000 0.000 
0.026 0.088 
-0.041 -0.048 
0.067 0.137 
0.069 0.143 

-0.041 -0.052 
0.002 0.006 
-0.001 0.057 
0.013 0.002 
-0.022 0.065 
0.000 0.000 
0.026 0.086 
-0.041 -0.052 
0.067 0.139 
0.069 0.145 

-0.011 
0.002 
-0.004 
0.003 
0.001 
0.000 
0.005 
-0.011 
0.016 
0.018 

-0.004 
0.000 
0.015 
0.001 
0.009 
0.000 
0.017 
-0.004 
0.021 
0.021 

WHC-SD-WM-DA-135 
REV 0 

APPENDIX E-53 
ROTAT IONS (deg ) 
X Y Z 

-0.112 0.036 0,009 
0.001 -0.003 0.000 
-0.001 0.005 0.108 
0.034 -0.003 -0.002 
-0.074 -0.064 0.009 
0.000 0.000 0.000 
0.082 0.064 0.108 
-0.112 0.036 0.009 
0.194 0.100 0.117 
0.195 0.103 0.117 

---o-- ------ --o--- 

-0.112 0.036 0.009 
0.001 -0.003 0.000 
-0.001 0.005 0.108 
0.034 -0.003 -0.002 
-0.074 -0.064 0.009 
0.000 0.000 0.000 
0.082 0.064 0.108 
-0.112 0.036 0.009 
0.194 0.100 0.117 
0.195 0.103 0.117 

-0.112 0.036 0.009 
0.001 -0.003 0.000 
-0.001 0.005 0.208 
0.034 -0.003 -0.002 
-0.074 -0.064 0.009 
0.000 0.000 0.000 
0.082 0.064 0.108 
-0.112 0.036 0.009 
0.194 0.100 0.117 
0.195 0.103 0.117 

-0.019 0.015 -0.054 
-0.004 -0.003 -0.001 
0.008 -0.061 -0.017 
0.004 -0.003 0.014 
0.013 -0.021 0.007 
0.000 0.000 0.000 
0.016 0.065 0.022 
-0.019 0.015 -0.054 
0.035 0.079 0.077 
0.038 0.082 0.077. 



WHC-SD-WM-DA-135 

I02  

I 0 3  N 

I03 F 

Load 
sombi n a t  i on 

GR 
T1 
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T 1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

GR 
T I  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

----------- 

D I S P L A C E M E N T S  

TRANSLATIONS ( i n  ) 
X Y 2 

---oo- ------ ---o-- 

0.004 -0.007 -0.003 
0.001 0.002 0.000 
0.003 -0.003 0.010 

-0.001 0.002 0.001 
-0,001 0.001 0.007 
0.000 0.000 0.000 
0.003 0.003 0.013 
0.004 -0.007 -0.003 
0.008 0.011 0.015 
0.009 0.013 0.015 

0.004 -0.004 -0.002 
0.001 0.002 0.000 
0.003 -0.002 0.007 

-0.001 0.001 0.000 
-0,001 0.001 0.005 
0.000 0.000 0.000 
0.003 0.002 0.008 
0.004 -0.004 -0.002 
0.008 0.006 0.010 
0.009 0.008 0.010 

0.004 -0.001 -0.001 
0.000 0.002 0.000 
0.003 -0.001 0.004 

-0.001 0.000 0.000 
-0.001 0.000 0.004 
0.000 0.000 0.000 
0.003 0.001 0.005 
0.004 -0.001 -0.001 
0.008 0.002 0.007 
0.008 0.004 0.007 

0.003 0.000 -0.001 
0.000 0.002 0.000 
0.003 0.000 0.002 

-0.001 0.000 0.000 
-0.001 0.000 0.003 
0.000 0.000 0.000 
0.003 0.000 0.003 
0.003 0.000 -0.001 
0.006 0.000 0.004 
0.006 0.002 0.004 

ROTATIONS (de 
X Y 

-0,015 0.013 
-0.003 -0.002 

0.011 -0.060 
0.003 -0.003 
0.017 -0.029 
0.000 0.000 
0.021 0.067 

-0.015 0.013 
0.035 0.080 
0.038 0.082 

------ ------ 

-0.015 
-0 003 
0.011 
0.003 
0.017 
0.000 
0.021 

-0.015 
0.035 
0.038 

-0 v 012 
-0.002 

0.014 
0.003 
0,020 
0.000 
0.024 

-0.012 
0.036 
0.038 

-0.009 
-0.002 

0.014 
0.002 
0.021 
0.000 
0.025 
-0.009 

0.034 
0.035 

0.013 
-0.002 
-0.060 
-0.003 
-0.029 
0.000 
0.067 
0.013 
0.080 
0.082 

0.011 
-0.002 
-0.054 
-0.002 
-0.028 
0.000 
0.061 
0.011 
0.072 
0.074 

0.008 
-0.002 
-0.043 
-0.002 
-0.023 
0.000 
0.048 
0.008 
0.057 
0.058 

REV 0 

APPENDIX E-54 
!g 1 z 
-0 057 
-0 D 002 
-0 -019 

0.014 
0.007 
0.000 
0.025 

-0.057 
0.081 
0.083 

-o---- 

-0.057 
-0.002 
-0.019 

0.014 
0.007 
0.000 
0.025 

-0.057 
0.081 
0.083 

-0.050 
-0.002 
-0.020 

0.0.12 
0.007 
0.000 
0.025 

-0.050 
0.075 
0.077 

-0.035 
-0.001 
-0.022 

0.009 
0.006 
0.000 
0.024 

-0.035 
0.059 
0.060 



D I S P L A C E M E N T S  

Point Load TRANSLATIONS (in ) 
name combination X Y Z 

I04 GR 0.000 0.000 0.000 
T1 0.080 0.000 0.000 
El 0.000 0.000 0.000 
E2 0.000 0.000 0.000 
E3 0.000 0.000 0.000 
P1 0.000 0.000 0.000 
SEIS 0.000 0.000 0.000 
SUST 0.000 0.000 0.000 

------ ----------- --o-o- --o--- ------ 

- 2  occ 
’ TOTAL 

*** Segment I end 

0.000 ‘0.000 
0.000 0.000 

*** 

*** Segment J begin *** 
DO9 GR 

T1 
El 
E2 
E3 * p1 SEIS 
SUST 
occ 
TOTAL 

JO 1 

502 

68 
TI 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

-0.002 
-0.002 
0.024 
0.000 
-0.001 
0.000 
0.024 
-0.002 
0.026 
0.028 

-0.007 
-0.005 
0.000 
0.002 
0.002 
0.000 
0.003 
-0.007 
0.009 
0.014 

-0.003 -0.007 
-0.002 -0.005 
0.024 0.000 
0.001 0.002 
-0.001 0.002 
0.000 0.000 
0.024 0.003 
-0.003 -0.007 
0.027 0.009 
0.029 0.015 

-0.005 
-0.001 
0.024 
0,001 
0.000 
0.000 
0.024 
-0.005 
0.029 
0.031 

-0.007 
-0.006 
0.000 
0.002 
0.002 
0.000 
0 e 003 
-0.007 
0.009 
0.015 

0.000 
0.000 

0.004 
-0.004 
0.014 
-0.001 
0.025 
0.000 
0.029 
0.004 
0.033 
0.037 

0.005 
-0.004 
0.014 
-0.001 
0.025 
0.000 
0.029 
0.005 
0.034 
0.038 

0.007 
-0.004 
0.012 
-0.002 
0.025 
0.000 
0.028 
0.007 
0.035 
0.038 

WHC-SD-WM-DA-135 
REV 0 

ROTATIONS ( b q  APPENDIX E-55 
X Y 1 ------ ------ --e--- 

0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 

-0,026 0.008 
-0.004 -0.001 
0.027 0.024 
0.006 -0.002 
0.001 0.030 
0.000 0.000 
0.028 0.038 
-0,026 0.008 
0.054 0.046 
0.058 0.048 

-0.026 0.008 
-0.004 -0.001 
0.027 0.024 
0.006 -0.002 
0.001 0.030 
0.000 0.000 
0.028 0.038 
-0.026 0.008 
0.054 0.046 
0.058 0.048 

-0.026 0.008 
-0.004 -0.001 
0.027 0.024 
0.006 -0.002 
0.001 0.030 
0.000 0.000 

-0.026 0.008 
0.028 0.038 

0.054 0.046 
0.058 0.048 

-0.033 
0.003 
-0.002 
0.008 
0.008 
0.000 
0.011 
-0.033 
0.045 
0.047 

-0.033 
0.003 
-0.002 
0.008 
0.008 
0.000 
0.011 
-0.033 
0.045 
0.047 

-0.033 
0.003 
-0.002 

0. ooa 
0. ooa 
0.000 
0.011 
-0.033 
0.045 
0.047 



Point  Load 
name combi na t  i on 

503 GR 
T1 
El 
E2 
E3 
P1 

---o-- ----------- 

S E I S  
* SUST 
occ 
TOTAL 

REV 0 

D I S P L A C E M E N T S  

TRANSLATIONS ( i n  ) 
X Y Z 

-0.007 -0.007 0.008 
-0.001 -0.006 -0.004 
0.024 0.000 0.011 
0.002 0.002 -0.002 
0.000 0.002 0.025 
0.000 0.000 0.000 
0.024 0.003 0.027 
-0.007 -0.007 0.008 
0.031 0.009 0.035 
0.032 0.015 0.039 

---_e_ ------ ------ 

APPENDIX E-56 
ROTATIONS (deg ) 
X Y Z 

-0.026 0.008 -0.033 
-0,004 -0.001 0.003 
0.027 0.024 -0.002 
0.006 -0.002 0.008 
0.001 0.030 0.008 
0.000 0.000 0.000 
0.028 0.038 0.011 
-0.026 0.008 -0.033 
0.054 0.046 0.045 
0.058 0.048 0.047 

------ ------ 

*** Segment J end *** 



A00 

~~ 

S1B 

a 
S2B 

S 1A 

a 

Anchor 
GR 
T I  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

Guide 
GR 
T I  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
E l  
E2 
E3 
P I  
S E I S  
SUST 
occ 
TOTAL 

2 
-1 
7 

-1 
0 
0 
7 
2 
9 

10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-22 
-1 
-5 
6 
-6 
0 
9 

-22 
3 1  
32 

-5 
5 
0 
1 

0 
8 

-5 
13 
18 

-a 

-21 
21 

-23 
5 
1 
0 

23 
-21  

44 
65 

-39 
-63 

-2 
10 
12 
0 

15 
-39 
55 

117 

1 
0 
3 
0 
9 
0 
9 
1 

10 
10 

0 
0 
0 
0 

13 
0 

13 
0 

13 
13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
7 
0 
7 
0 
7 
7 

22 
2 
9 
6 

11 
0 

15 
22 
34 
3 5. 

5 
5 
0 
1 

15 
0 

15 
5 

19 
22 

21 
21 
23 
5 
1 
0 

23 
21 
44 
65 

39 
63 

2 
10 
14 
0 

17 
39 
55 

118 

-8 
-1 
8 
2 

16 
0 

18 
-8 
26 
26 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-2 
1 

-1 
0 
4 
0 
4 

-2 
6 
7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
3 

-9 
0 
2 
0 
9 
0 

10 
13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 
3 

12 
2 

17 
0 

21 
a 

28 
30 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 



R E S T R A I N T R E A C T I 0 N S APPENDIX E-58 

S2A 

DO0 

:* 
S3A 

S4A 

Guide 
GR 
T1 
El 
E2 
E3 
PI 
SEIS 
SUST 
occ 
TOTAL 

Anchor 
GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
El 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
El 
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

8 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
27 
0 
3 
0 
27 
0 
27 
28 

0 
0 
12 
0 
0 
0 
12 
0 
12 
12 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-22 
-69 
22 
6 

-1 
0 
23 
-22 
45 
114 

-9 
- 2  
. 4  
2 
1 
0 
5 
-9 
14 
16 

-12 
1 

-1 
3 

-1 
0 
3 

-12 
15 
16 

-8 
0 
0 
2 
0 
0 
2 
-8 
11 
11 

0 
0 
0 
0 
4 
0 
4 
0 
4 
4 

-1 
0 
13 
0 
10 
0 
16 
-1 
17 
17 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

22 
69 
22 
6 
4 
0 
23 
22 
45 
114 

9 
2 
30 
2 
10 
0 
32 
9 
35 
36 

12 
1 

12 
3 
1 
0 
12 
12 
19 
20 

8 
0 
0 
2 
0 
0 
2 
8 

1 1  
11 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-9 
2 
10 
2 
6 
0 
12 
-9 
22 
24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-2 
-1 
-15 
0 
4 
0 
16 
-2 
18 
18 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-1 
-1 
-16 
0 
-2 
0 
17 
-1 
18 
19 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
3 
25 
2 
8 
0 
26 
10 

I 33 
36 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



WHC-SD-WM-DA-135 
REV 0 

R E S T R A I N T  R E A C T I O N S  APPENDIX E-59 
P o i n t  Load FORCES ( l b  ) 
name combinat ion X Y Z Resu l t  

MOMENTS ( f t -1 b ) 
X Y Z Resu l t  

S5A Guide 
6R 
T1 
E l  
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

Guide 
6R 
T1 
E l  
E2 
E3 
P1 
S E I S  
SUST 
occ 
TOTAL 

Guide 
GR 
T 1  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

Guide 
6R 
T 1  
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 -  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

11 
0 
0 
0 

11 
0 

11 
11 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

11 
0 
0 
0 

11 
0 

11 
11 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

s5c 
0 -15 
0 15 

0 
0 
5 
0 
0 
0 
5 
0 
5 
5 

15 
15 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 4 
0 -2 
0 0 
0 4 
0 -15 
0 20 
0 35 

5 
4 
2 
0 
7 
15 
20 
35 

s4c 
0 
0 
0 
0 

24 
0 

24 
0 

24 
24 

7 
7 
5 
2 

24 
0 
25 

7 
28 
32 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -7 
0 7 
0 5 
0 2 
0 4 
0 0 
0 7 
0 -7 
0 14 
0 21 

S5B 
0 -16 
0 -64 
0 -15 
0 4 
0 -1 
0 0 
0 16 
0 -16 
0 31  
0 96 

0 
0 
5 
0 
5 
0 
7 
0 
7 
7 

16 
64 
16 
4 
5 
0 

0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17 
1 6  
32 
96 



S4B Gu i de 
GR 
T1 
E1 
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T1  
E l  
E2 
E3 
P 1  
S E I S  
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
El 
E2 
E3 
P i  
S E I S  
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
E l  
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -7 
0 -63 
0 -5 
0 2 
0 3 
0 0 
0 6 
0 -7 
0 13 
0 76 

0 
0 
0 
0 

17 
0 

17 
0 

17 
17 

a 
63 

5 
2 

18 
0 

18 
7 

22 
78 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

s3c 
0 -28 
0 1 

28 0 
0 8 
1 -4 
0 0 

28 9 
0 -28 

2a 37 
28 38 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

28 
1 

28 
8 
4 
0 

30 
28 
46 
47 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

S3 8 
0 -40 
0 -1 
7 0 
0 9 
0 -3 
0 0 
7 9 
0 -40 
7 49 
7 50 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

40 
1 
7 
9 
3 
0 

12 
40 
49 
50 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

WALL 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -9 
0 0 
7 0 
0 3 
0 3 
0 0 
7 4 
0 -9 
7 13 
7 13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 
0 
7 
3 
3 
0 
8 
9. 
14 
15 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



APPENDIX E-61 
P o i n t  Load FORCES ( l b  ) MOMENTS ( f t - 1  b ) 
name combinat ion X Y Z Resu l t  X Y Z Resu l t  ------ ----------- ------ ------ ------ ---_-- -_---_- ----o-- ------- ------- 
104 Anchor 

GR -2 -28 -1 28 -4 3 -114 15 
T1 1 -2 0 2 -1 -1 -1 I 

E2 1 7 0 7 1 -1 3 4 
E3 -4 1 22 22 18 -8 4 20 . 
P1 0 0 0 0 0 0 0 0: 
S E I S  21 7 27 35 23 16 19 3 4 .  

_ -  ?SUST -2 -28 -1 28 -4 3 -14 15 
occ 23 35 28 51 27 19 33 47 

E l  21 -1 16 26 13 -14 -18 27 

TOTAL 23 37 28 52 28 19 34 48 

e 



u2 U-FARM COMPRESSED AIR SYSTEM 

ASME B31.3a (1990) ’ COO€ COMPLIANCE APPENDIX E-62 
1 (Moments in ft-lb ) (Stress in psi 

Point Load In-P1. Out-P1. Torsion S.1.F Ea. Load Code Code 
Stress Allow. ------ ------ 

*** Segment A begin *** 
A00 Max P 

GR + Max P 
Cold to TI 
Sus. + El 
Sus. + E2 
Sus. + E3 

A01 N- Max P 
GR + Max P 
Cold to TI 
Sus. + El 
Sus. + E2 
Sus. + E3 

A01 N+ Max P 
GR + Max P 
Cold t o  TI 
Sus. + El 

- 
sus. + E3 

A01 F- Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

A01 F+ Max P 
GR + Max P 
Cold t o  T I  
Sus. + El 
sus. + E2 
Sus. + E3 

A02 Max P 
GR + Max P 
Cold to T 1  
Sus. + El 
sus. + E2 
Sus. + E3 

8 
1 
16 
10 
24 

9 
1 

12 
11 
13 

9 
1 

12 
11 
13 

6 
1 
10 
8 

11 

6 
1 
10 
8 

11 

6 
1 

10 
7 
10 

0 
3 
10 
1 
3 

4 
1 
5 
5 
6 

4 
1 
5 
5 
6 

2 
0 
2 
2 
6 

2 
0 
2 
2 
6 

1 
0 
2 
2 
6 

(3a) HOOP 
1.00 1.00 (18) SUST 

1 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

1 1.00 1.00 (17) OISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

1 1.02 1.00 (17) OISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (181 SUST 

1 1.02 1.00 (i7j DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (i8j occ 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

1 1.00 1..00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

1 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (i8j occ 
2.30 2.30 (18) OCC 

473 20000 
780 20000 
224 30000 
1674 26600 
926 26600 
1985 26600 

473 20000 
903 20000 
115 30000 
1176 26600 
1078 26600 
1267 26600 

473 20000 
913 20000 
116 30000 
1191 26600 
1091 26600 
1282 26600 

473 20000 
728 20000 
98 30000 

1019 26600 
854 26600 
1175 26600 

473 20000 
720 20000 
98 30000 

1006 26600 
844 26600 
1163 26600 

473 20000 
1226 20000 
141 30000 

1912 26600 
1476 26600 
2272 26600 



e 
Po in t  
name 

APPENDIX E-63 ASME 831.3a (1990) CODE COMPLIANCE 
1 (Moments i n  f t - l b  ) ' (S t ress  i n  p s i  

Load In-P1. Out-P1. Tors ion S.1.F Eq. Load 
combinat ion Moment Moment Moment I n  Out no. type 

Code Code 
Stress A1 1 ow. 

473 20000 
343 20000 

85 30000 
1313 26600 
372 26600 

1631 26600 

------ 
A03 Max P 

GR + Max P 

Sus. + E l  
Sus. + E2 
sus. '+: E3 

CQld t o  T1 

(3a) HOOP 
0 1 2.30 2,30 (18) SUST 
0 0 1 2.30 2.30 (17) O I S P  
6 2 2.30 2.30 (18) OCC 
0 1 2.30 2.30 (18) OCC 
6 5 2.30 2.30 (18) OCC 

A04 N- Max P . 
GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. + E2 
SUS. + .E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

1 1.00 1.00 (17) OISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 0 8 )  OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

1 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
291 20000 
81 30000 

731 26600 
306 26600 
867 26600 

A04 N+ Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 

473 20000 
291 20000 
81 30000 

732 26600 
307 26600 
870 26600 sus. + E3 

#F- Max P (3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
383 20000 

7 1  30000 
503 26600 
422 26600 
653 26600 

GR + Max P 
Cold t o  T1 
sus. + El 
Sus. + E2 
sus. + E3 

A04 F+ Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
Sus. + E3 

(3a) HOOP 
1-00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
383 20000 

71 30000 
501 26600 
422 26600 
649 26600 

A05 N- Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
515 20000 

38 30000 
725 26600 
588 26600 
614 26600 

473 20000 
520 20000 
38 30000 

734 26600 
594 26600 
620 26600 

A05 N+ Max P 
GR + Max P 
Cold t o  T l  

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1-00  (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

Sus. + E l  
' e SUs. + E2 

Sus. + E3 



APPENDIX E-64 ASME B31.3a (1990) COO€ COMPLIANCE 
(Moments i n  f t - l b  ) (Stress i n  D s i  1 

Load In-P1. Out-P1. Torsion S.1.F Ea. Load 

;. 
Point  Code Code 

Stress A1 1 ow. 

473 20000 
644 20000 
18 30000 

1146 26600 
753 26600 
1149 26600 

------ ------ 
A05 f- Max P 

GR + Max P 
Cold t o  fl 
sus. + El 
sus. + E2 
Sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

A05 F+ Max P 
GR + Max P 
C o l d  t o  T1 
sus. + El 
Sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
638 20000 
18 30000 

1138 26600 
745 26600 
1143 26600 

A06 - Max P 
GR + Max P 
C o l d  t o  T1 
sus. + El 
sus. + E2 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 

473 20000 
555 20000 
290 30000 
832 26600 
640 26600 
1021 26600 

2.30 2.30 (i8j occ 
2.30 2.30 (18) OCC Sus. + E3 

+ Max P (3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

473 20000 
517 20000 
290 30000 
793 26600 
591 26600 
983 26600 

GR + Max P 
C o l d  t o  T1 
sus. + El 
sus. + E2 
sus. + E3 

SRV8N- Max P 
GR + Max P 
C o l d  t o  T1 
sus. + El 
sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
632 20000 
290 30000 
975 26600 
734 26600 
1040 26600 

SRV8N+ Max P 
GR + Max P 
C o l d  t o  T 1  
Sus. + El 
Sus. + E2 
sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) O I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
639 20000 
295 30000 
982 26600 
743 26600 
1049 26600 

SRV8M Max P 
GR + Max P 

(3a l  HOOP 473 20000 
667 20000 
299 30000 
914 26600 
775 26600 
1032 26600 

1.02 1.00 (isj SUST 
0 1.02 1.00 (17) DISP * C o l d  t o  TI 

Sus. + El 
Sus. + E2 
Sus. + E3 

1.02 1.00 (i8j occ 
1.02 1-00 (18) occ 
1.02 1.00 (18) O C C '  



SRV8F- Max P 
GR + Max P 
Cold to 7'1 
sus. + El 
sus. + E2 
Sus. + E3, 

SRV8F+ Max P 
GR + Max P 
Cold to T1 
sus. + El 
Sus. + E2 
sus. + E3 

PRVl Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
sus. + E2 
Sus. + E3 

A10 - Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

AZO + Max P 
GR + Max P 
Cold to Tl- 
Sus. + El 
sus. + E2 
Sus. + E3 

.SlB Max P 
GR + Max P 
Cold to T I  
Sus. + El 
Sus. + E3 

5 
4 
6 
7 
7 

5 
4 
6 
7 
7 

2 
3 
5 
2 
3 

8 
2 
15 
10 
13 

12 
2 
20 
16 
20 

8 
10 
8 
10 
10 

6 
11 
9 
8 
6 

1 
0 
1 
1 
2 

1 
0 
1 
1 
2 

0 
0 
2 
0 
0 

0 
0 
5 
0 
3 

0 
0 
5 
1 
5 

0 
0 
4 
0 
2 

0 
0 
5 
0 
5 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1-00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(34 
1.00 1.00 (18) 

0 1.00 1.00 (17) 
1.00 1.00 (18) 

1-00 1.00 (18) 
i.ao 1.00 (18) 

HOOP 
SUST 
DISP 
occ 
occ 
occ 

(3a) HOOP 
1.00 1.00 (iaj SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (i8j occ 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) OISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1-00 L O O  (isj occ 
1-00 1.00 (18) OCC 

Code Code 
Stress A1 1 ow. 

473 20000 
639 20000 
295 30000 
659 26600 
741 26600 
809 26600 

---e-- ------ 

473 20000 
632 20000 
290 30000 
652 26600 
733 26600 
800 26600 

473 20000 
380 20000 
240 30000 
663 26600 
417 26600 
493 26600 

473 20000 
809 20000 
181 30000 
1408 26600 
952 26600 
1294 26600 

473 20000 
2371 20000 
367 30000 
3993 26600 
2905 26600 
3839 26600 

473 20000 
1560 20000 
1791 30000 
2256 26600 
1893 26600 
2068 26600 

473 20000 
694 20000 
807 30000 
1088 26600 
809 26600 
1026 26600 



APPENDIX E-66 ASME B31.3a (1990) COO€ COMPLIANCE 
1 P o i n t  Load In-P1. Out-P1. Tors ion  S.1.F Eq. Load Code Code 

name combinat ion Moment Moment Moment I n  Out no. t ype  St ress  A l low.  

(Moments i n  f t - l b  ) (S t ress  i n  p s i  

------ ----------- ----_o- -_--_-- --_---_ ---- e--- _-o- ---- ---e-- ------ 
AIL 1 

A12 

A13 

A15 

S2B 

A16 

Max P 
GR + Max P' 
Cold  t o  T l  
Sus. + El 
sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Co ld  t o  T I  
Sus. + E l  
Sus. + E2 
sus. + E3 

Max P 
GR t Max P 
Co ld  t o  T1  
Sus. + E l  
Sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold  t o  T1 
Sus. + El 
Sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Co ld  t o  T I  
Sus. + E l  
Sus. + E2 
Sus. t E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
sus. + E3 

2 
11 

5 
3 
2 

0 
11 
3 
0 
1 

2 
11 

5 
2 
3 

1 
11 

5 
1 
2 

0 
11 
4 
0 

- 2  

3 
11 

7 
4 
5 

1 
12 
14 
2 
3 

(3a) HOOP 473 20000 
0 2.30 2,30 (18) SUST 685 20000 
0 0 2.30 2.30 (17) D I S P  1869 30000 
6 2.30 2.30 (18) OCC , 1652 26600 
0 2.30 2.30 (18) OCC 
2 2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D ISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30' (18) OCC 

(sa) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 i i s j  SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 ( i 8 j  occ 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
0 2.30 2.30 (18) SUST 
0 0 2.30 2.30 (17) D I S P  
8 2.30 2.30 (18) OCC 
1 2.30 2.30 (18) OCC 
2 2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) O I S P  
1.00 1.00 (18) OCC 
1-00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) OISP 
2.30 2.30 (18) OCC 
2.30 2.30 ( i s j  occ 
2.30 2.30 (18) OCC 

698 26600 
945 26600 

473 20000 
290 20000 

1879 30000 
1443 26600 
301 26600 
410 26600 

473 20000 
376 20000 
822 30000 
927 26600 
410 26600 
484 26600 

473 20000 
435 20000 

1900 30000 
1814 26600 
486 26600 
791 26600 

473 20000 
327 20000 

1910 30000 
1811 26600 
346 26600 
750 26600 

473 20000 
475 20000 
836 30000 

1181 26600 
531 26600 
680 26600 

473 20000 
461 20000 

1811 30000 
2361 26600 

520 26600 
853 26600 

*** Segment A end *** 



*** Segment 8 beg in  *** 
A06 

BO 1 

BO2 

BO3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  TI 
Sus. + E l  
Sus. + E2 
Sus. + E3 

*** Segment B end *** 
*** Segment C beg in  *** 
A10 Max P 

GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

CO1 N- Max P 
GR + Max P 
Cold t o  T l  
Sus. + El 
Sus. + E2 
Sus. + E3 

5 
8 

12 
6 

10 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 ( r s j  occ 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a)  HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
603 20000 
0 30000 

603 26600 
697 26600 
744 26600 

473 20000 
390 20000 

0 30000 
390 26600 
430 26600 
450 26600 

473 20000 
250 20000 

0 30000 
250 26600 
255 26600 
257 26600 

473 20000 
230 20000 

0 30000 
230 26600 
230 26600 
230 26600 

(3a) HOOP 473 
2.30 2.30 (18) SUST 918 

0 2.30 2.30 (17) D I S P  1263 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

2062 
1097 
1720 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1-00  (18) OCC 
1.00 1.00 (18) OCC 

473 
384 
685 
510 
432 
678 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 
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APPENDIX E-68 ASME 631.3a (1990) COO€ COMPLIANCE 
(Moments in f t - l b  ) (Stress in psi ) Point Load In-Pl . Out-P1 . Torsion S. I .F Eq. Load 

name combination Moment Moment Moment In Out no. type 
Code Code 

Stress AI l o w .  
e01 N+ Max P 

GR + Max P 
Cold to TI 
Sus. + El 
Sus. + E2 
Sus. + E3 

GR + Max P 
Cold to T1 
Sus. + El 
sus. + E2 
Sus. + E3 

CO1 F- Max P 

CO1 F+ Max P 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) DISP 
1.02 1.00 (181 OCC 

473 20000 
387 20800 
697 30000 
514 26600 
436 26600 
685 26600 

1.02 1.00 (isj occ 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
269 20000 
107 30000 
440 26600 
281 26600 
539 26600 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
268 20000 
106 30000 
437 26600 
281 26600 
536 26600 

GR + Max P 
Cold to T 1  
Sus. + El 
sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
sus. + E3 
Max P 
GR + Max P 
Cold to T 1  
Sus. + El 
sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
713 20000 
869 30000 
906 26600 
837 26600 
935 26600 

7 
12 
9 
8 
7 

0 
0 
2 
1. 
3 

c02 (3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 117) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

473 20000 
662 20000 
1979 30000 
1083 26600 
773 26600 

. 822 26600 

2 
12 
4 
3 
3 

C03 (3a) HOOP 473 20000 
372 20000 
1965 30000 
792 26600 
408 26600 
553 26600 

0 
11 
2 
0 
1 

1 
0 .  
3 
1 
2 

2.30 2.30 ii8j SUST 
0 2.30 2.30 (17) DISP 

2.30 2.30 (i8j occ 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

C04 (3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1-00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
368 20000 
848 30000 
556 26600 
404 26600 
531 26600 

2 
11 
3 
2 
3 



Code Code 
Stress Allow. 

473 20000 
493 20800 
1936 300610 
951 26600 
561 26600 
938 26600 

--o-_- --9--- 

C05 Max P 
GR + Max P 
Cold to il 
Sus. + El 
sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
sus. + El 
sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
sus. + El 
Sus. + E2 
sus. + E3 

(3a) HOOP 
1 

11 
2 
1 
2 

2.30 2-30 ii8j SUST 
0 2.30 2.30 (17) DISP 
2.30 2.30 (i8j occ 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

C06 (3a) HOOP 
2.30 2.30 (18) SUST 

473 20000 
462 20000 
1922 30000 
956 26600 
520 26600 
937 26600 

0 
11 
1 
0 
2 

o 2.30 2.30 (i7j DISP 
2.30 2.30 (18) OCC 
2*30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

S2A (3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (171 DISP 

473 20000 
475 20000 
828 30000 
715 26600 
536 26600 
680 26600 

3 
11 
3 
4 
5 

1.00 1.00 (i8j occ 
1.00 1.00 (18) OCC 
1.00 1.00 (i8j occ 

(3a) HOOP 473 20000 
628 20000 
1844 30000 
1760 26600 
732 26600 
1188 26600 

2.30 2.30 (i8j SUST 
0 2.30 2.30 (17) DISP 

2 
12 
9 
3 
4 

2.30 2.30 ii8j occ 
2.30 2.30 (18) OCC 

*** Segment C end *** 
*** Segment D begin *** 
DO0 Max P 

GR + Max P 
Cold to TI 
Sus. + El 
Sus. + E2 
Sus. + E3 

(3a) HOOP 473 20000 
1.00 1.00 (18) SUST 913 20000 

1 1.00 1.00 (17) DISP 200 30000 
1.00 1.00 (18) OCC 2368 26600 
1.00 1.00 (18) OCC 1087 26600 
1.00 1.00 (18) OCC 1409 26600 

9 
2 
20 
12 
16 

1 
1 
18 
2 
3 

DO1 N- Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

(3a) HOOP 473 20000 
1.00 1.00 (18) SUST 871 20000 

1 1.00 1.00 (17) DISP 192 30000 
1.00 1.00 (18) OCC 1164 26600 
1.00 1.00 (18) OCC 1035 26600 
1.00 1.00 (18) OCC 960 26600 

9 
2 
12 
11 
10 



APPENDIX E-70 ASME B31.3a (1990) COO€ COMPLIANCE 
(Moments in ft-lb ) (Stress 1 1 1  U S I  I 

Point Load I In-Pl. Out-P1. Torsion S.1.F Eq. Load 
name combination Moment Moment Moment in Out no. type 

Code Cod; 
Stress A1 1 ow. 

473 200QO 
882 20000 
195 30000 
1178 26600 
1048 26600 
973 26600 

---__- -9---- 

001 M+ Max P 
GR t Max P 
Cold to T1 
sus. + El 
sus. + E2 
Sus. t E3 

(3a) HOOP 
f 1.02 1-00 (18) SUST 
1 1 1.02 1.00 (17) DISP 
3 1.02 1.00 (18) OCC 
2 1.02 1.00 (18) OCC 
2 1.02 1.00 (18) OCC 

9 
2 
12 
11 
10 

- 8  
2 
9 
9 
8 

001 F- Max P 
GR + Max P 
Cold to TI 
sus. + El 
sus. t E2 
sus. + E3 

( 3 4  

0 1.02 1.00 (17) 

1.02 1.00 (18) 

1.02 1.00 (18) 

1.02 1.00 (18) 
1.02 1.00 (18) 

1 HOOP 
1 SUST 
OISP 
occ 
occ 
occ 

473 20000 
822 20000 
175 30000 
1717 26600 
969 26600 
1153 26600 

2 
1 
14 
2 
6 

DO1 F+ Max P 
GR + Max P 
Cold to TI 
sus. + El 
Sus. + E2 
Sus. + E3 

-bN- Max P 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
812 20000 
173 30000 
1708 26600 
958 26600 
1144 26600 

8 2 
1 
14 
2 
6 

2 
9 
9 
8 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) OISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
428 20000 
50 30000 

2272 26600 
476 26600 
1127 26600 

GR + Max P 
Cold to TI 
Sus. + El 
Sus. + E2 
Sus. + E3 

2 
0 
27 
3 
12 

002 N+ Max P 
GR + Max P 
Cold t o  T1 
sus. + El 
Sus. + E2 
Sus.  t E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
430 20000 
50 30000 

2305 26600 
479 26600 
1141 26600 

2 
0 
27 
3 
12 

002 F- Max P 
GR + Max P 
Cold to T1 
Sus. t El 
sus. + E2 
Sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

1 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
454 20000 
57 30000 

2421 26600 
509 26600 
1121 26600 

2 
0 
28 
3 

11 

DO2 F+ Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

1 1.0.0 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
452 20000 
57 30000 

2385 26600 
506 26600 
1107 26600 

2 
0 
28 
3 

11 



APPENDIX E-71 (Moments in f t - lb  ) (Stress ,.. --. 
ASME B31.3a (1990) COOE COMPLIANCE 

Load In-P1. Out-PI. Torsion S.1.F Eq. Load Point 
name combination Moment Moment Moment In Out no. type 

* 
DO3 Max P 

GR + Max P 
Cold to T1 
sus. + €1 
Sus. + E2 
sus. + E3 

DO4 Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

005 N- Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 _. -e N+ Max-P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
sus. + E3 

DO5 F- Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

DO5 F+ Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

A16 - Max P 
GR + Max P 
Cold to T1 
Sus. + El rl) Sus. + E2 
Sus. + E3 

5 
1 
10 
6 
6 

4 
2 

11 
5 
5 

3 
4 
14 
4 
5 

3 
4 
14 
4 
5 

4 
4 
13 
5 
6 

2 
1 
5 
2 
2 

5 
3 
23 
6 
8 

1 
0 
16 
2 
4 

1 
0 
12 
1 
2 

0 
0 
4 
0 
4 

0 
0 
4 
0 
4 

2 
1 
5 
2 
2 

4 
4 
13 
5 
6 

0 
1 

15 
0 
3 

(3a) HQOP 
2.30 2.30 (18) SUST 

1 2.30 2-30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

1 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.3~ 2.30 (i8j occ 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

1 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

1 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

Code . Code 
Stress A1 1 ow. 

473 20000 
1079 20000 
246 30000 
3715 26600 
1289 26600 
1503 26600 

473 20000 
982 20000 
335 30000 
3109 26600 
1168 26600 
1204 26600 

473 20000 
469 20000 
295 30000 
1293 26600 
530 26600 
744 26600 

473 20000 
473 20000 
300 30000 
1310 26600 
535 26600 
749 26600 

473 20000 
560 20000 
311 30000 
1242 26600 
647 26600 
680 26600 

473 20000 
555 20000 
306 30000 
1226 26600 
641 26600 
673 26600 

473 20000 
1012 20000 

552 30000 
5088 26600 
1209 26600 
1746 26600 



WHC-SD-WM-DA-135 
REV 0 

_ -  

'r) 
P o i n t  

ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-72 
(Moments i n  f t - l b  ) (St ress i n  p s i  1 

In-P1. Out-P1. Tors ion  S.1.F Es. Load Load Code Code 
Stress A1 1 ow. 

473 20000 
1273 20000 
1506 30000 
3462 26600 
1534 26600 
1524 26600 

--a_-- --_--- 
A16 + Max P 

GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
sus. + E3 

(3a) HOOP 
2.30 2.30 (18) SUST 6 

9 
12 
8 
7 

6 
9 
6 
7 
7 

.I 
0 

12 
1 
1 

1 
0 
5 
2 
2 

o 2.30 2.30 ( i 7 j  DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

473 20000 
1268 20000 
1487 30000 
1892 26600 
1528 26600 
1508 26600 

C07 - Max P . 
GR + Max P 
Cold  t o  T1 
sus. + E l  

. Sus. + E2 
sus. + E3 

. 

C07 + Max P 
GR + Max P 
Cold t o  T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. + E2 
Sus. + E3 

N- Max P 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

473 20000 
936 20000 
600 30000 

2437 26600 
1102 26600 
1648 26600 

4 
3 

11 
5 
8 

1 
0 
6 
1 
3 

. 473 20000 
758 20000 
315 30000 
973 26600 
886 26600 
816 26600 

2 
0 

. 3  
2 
2 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

DO8 N+ Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
766 20000 
320 30000 
984 26600 
897 26600 
825 26600 

DO8 F- Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
722 20000 
311 30000 
972 26600 
843 26600 
828 26600 

008 F+ Max P 
GR + Max P 
Cold t o  T1  
Sus. + E l  
Sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1 -00  1.00 (18) OCC 

473 20000 
715 20000 
305 30000 
961 26600 
835 26600 
820 26600 



Code Cod;! 
Stress A1 1 ow. 

473 20000 
627 20000 
470 30000 
1372 26600 
723 26600 
912 26600 

----_- --_--- 
009 - Max P 

GR + Max P 
Cold to %1 
sus. + El 
sus. + E2 
Sus. + E3 

(3%) HOOP 
2 2.30 2.30 (18) SUST 
0 0 2.30 2.30 (17) DISP 
6 2.30 2.30 (18) OCC 
3 2.30 2.30 (18) OCC 
4 2.30 2.30 (18) OCC 

1 
3 
3 
1 
1 

1 
3 
2 
1 
1 

2 
1 
2 
2 
2 

DO9 + Max P 
GR + Max P 
Cold to T1 
sus. + El 
Sus. + E2 
sus. + E3 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

473 20000 
627 20000 
470 30000 
1333 26600 
723 26600 
912 26600 

010 Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

. (3a) HOOP 
2.30 2.30 (18) SUST 

473 20000 
646 20000 
130 30000 

2334 26600 
748 26600 
832 26600 

2 
0 

11 
2 
3 

o 2.30 2.30 (i7j OISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

' e Max P 
GR + Max P (3a) HOOP 

2.30 2.30 (18) SUST 
0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

.473 20000 
533 20000 
68 30000 

2480 26600 
607 26600 
891 26600 

1 1 
0 0 
2 13 
1 2 
1 3 

Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

D12 N- Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
488 20000 
97 30000 

1637 26600 
552 26600 
913 26600 

1 
0 
16 
1 
7 

D12 N+ Max P 
GR + Max P 
Cold to Tl 
Sus. + El 
Sus. + E2 
sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) OISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
489 20000 
97 30000 

1657 26600 
553 26600 
920 26600 

1 
0 
16 
1 
7 

012 F- Max P 
GR + Max P 
Cold to T1 

(3a) HOOP 
1.02 1.00 (18) SUST 

1 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
305 20000 
106 30000 
1388 26600 
323 26600 
816 26600 

1 
0 
15 
1 
7 

Sus. + El a : E: 



i .  

ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-74 
(Moments i n  ft-lb ) (Stress in p s i  ) 

Load In-P1. Out-P1. Torsion S.1.F Ea. Load 
-. 
Point 

012 Ft Max P 
GR + Max P 
Cold to TI 
Sus. + El 
Sus. + E2 
Sus. + E3 

Dl3 - Max P 
GR + Max P 
Cold to T1 
Sus. + El 
sus. + E2 
sus. + E3 

D13 + Max P 
GR + Max P 
Cold to T1 
sus. + El 
Sus. + E2 
Sus. + E3 

Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

D14 N- Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

014 N+ Max P 
GR + Max P 
Cold to Tl 
Sus. + El 
Sus. + E2 
Sus. + E3 

014 F- Max P 
GR t Max P 
Cold to TI 
Sus. + El 
Sus. t E2 e Sus. t E3 

1 
0 
3 
1 
2 

3 
1 
10 
3 
14 

I 
0 
10 
1 
1 

6 
1 
7 
8 
7 

1 
0 
1 
1 
I 

2 
0 
9 
2 
6 

1 
0 

11 
1 
6 

1 
0 
15 
1 
7 

12 
2 
12 
15 
12 

8 
1 

11 
10 
11 

1 
0 
16 
1 
4 

2 
0 
9 
2 
6 

1 
0 
1 
1 
1 

1 
0 
2 
2 
2 

(3a) HOOP 
1-00 1-00 (18) SUST 

1 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

1 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 

1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

1.00 1.00 (18) occ 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) OISP  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

Code Code 
Stress A1 1 ow. 

473 20000 
305 20000 
106 30000 
1370 26600 
322 26600 
807 26600 

473 20000 
2271 20000 
388 30000 
3566 26600 
2787 26600 
4256 26600 

473 20000 
1656 20000 
240 30000 
3386 26600 
2011 26600 
2107 26600 

473 20000 
713 20000 
73 30000 

1819 26600 
825 26600 
962 26600 

473 20000 
354 20000 
18 30000 

943 26600 
365 26600 
712 26600 

473 20000 
356 20000 
18 30000 

955 26600 
367 26600 
720 26600 

473 20000 
376 20000 
23 30000 

1146 26600 
405 26600 
704 26600 



ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-75 
(Moments in f t - lb  1 ' (Stress in D s i  1 

D l 4  F+ Max P 

S4A 

S5A 

@N- Max P 

GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
Sus. + E3 

GR + Max P 
Cold t o  T1  
Sus. + E l  
Sus. + E2 
sus. + E3 

015 N+ Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
sus. 4- E3 

015 F- Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 
Sus. + E3 

D15 F+ Max P 
GR + Max P 
Cold t o  T1  
Sus.  + El 0 Sus. + E2 
Sus. + E3 

1 
0 
2 
2 
2 

4 
1 
5 
6 
5 

0 
1 
1 
0 
1 

0 
1 
1 
0 
1 

3 
0 
6 
3 
8 

3 
0 
6 
3 
8 

1 
0 
1 
1 
1 

1 
- 0  

11 
1 
6 

0 
0 

24 
0 
0 

3 
0 
6 
3 
8 

3 
0 
6 
3 
8 

0 
1 
1 
0 
1 

1 
0 
1 
1 
1 

3 
0 
6 
3 
8 

(3a) HOOP 
1.00 1-00  (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

1 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1-00  (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

1 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1-00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

Code Code 
St ress  A l  1 ow. 

473 20000 
375 20000 

23 30000 
1132 26600 
403 26600 
698 26600 

473 20000 
555 20000 

50 30000 
2309 26600 

650 26600 
581 26600 

473 20000 
437 20000 

93 30000 
654 26600 
446 26600 
814 26600 

473 20000 
456 20000 

97 30000 
692 26600 
464 26600 
842 26600 

473 20000 
460 20000 

97 30000 
700 26600 
468 26600 
852 26600 

473 20000 
481 20000 

99 30000 
693 26600 
495 26600 
881 26600 

473 20000 
477 20000 

99 30000 
685 26600 
491 26600 
870 26600 



ASME B31.3a (1990) COO€ COMPLIANCE APPENDIX E-76 
(Moments in f t - l b  ) (S t ress  i n  p s i  1 

Psi n t  Load In-P1. Out-Pl. Tors ion  S.1.F Ea. Load 

Dl6  N- Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. + E2 
Sus. + E3 

D l6  N+ Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. t E2 
Sus. + E3 

GR + Max P 
Cold t o  T1  
Sus. + E l  
Sus. + E2 
Sus. + E3 

016 F- Max P 

-@F+ Max P 
GR + Max P 
Cold to T1 
sus. + E l  
sus. + E2 
Sus. + E3 

017 - Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. t E2 
Sus. + E3 

D17 + Max P 
GR + Max P 
Cold t o  T1  
Sus. t E l  
Sus. + E2 
Sus. + E3 

D l 8  N-.Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  a Sus. + E2 
Sus. + E3 

1 
0 
2 
1 
1 

1 
0 
2 
1 
1 

1 
0 
2 
1 
1 

1 
0 
2 
1 
1 

0 
1 
3 
0 
1 

2 
9 
3 
3 
3 

0 
0 
1 
0 
2 

3 
0 
5 
3 
9 

3 
0 
5 
3 
9 

0 
1 
1 
0 
0 

0 
1 
1 
0 
0 

1 
0 
3 
1 
3 

1 
0 
1 
1 
1 

2 
9 
4 
2 
2 

(3a)  HOOP 
1.00 1.00 (18) SUST 

1 1.00 1.00 (17) O I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

1 1.02 1.00 (17) O I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1-00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) occ 
1.00 1.00 (18) OCC 
1-00 1.00 (18) OCC 

Code Code 
Stress Allow. 

473 20000 
486 20000 

99 30080 
645 26600 
496 26600 
888 26600 

473 20000 
487 20000 

99 30000 
646 26600 
496 26600 
888 26600 

473 20000 
320 20000 

99 30000 
395 26600 
330 26600 
354 26600 

473 20000 
319 20000 

99 30000 
393 26600 
328 26600 
353 26600 

473 20000 
449 20000 
227 30000 
975 26600 
471 26600 
729 26600 

473 20000 
602 20000 

1518 30000 
795 26600 
690 26600 
784 26600 

473 20000 
364 20000 
673 30000 
551 26600 
395 26600 
519 26600 



ASME B31.3a (1990) CODE COMPLIANCE . APPENDIX E-77 
1 (Moments in f t - l b  1 (Stress i n  DSI 

D l 8  N+ Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. + E2 
Sus. + E3 

GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 
Sus. + E3 

D18 F- Max P 

D18 F+ Max P 

D19 

020 

02 1 

GR + Max P 
* Co ld t o  T1 
Sus. + E l  
Sus. + E2 
sus. + E3 
Max P 
GR + Max P 
Cold t o  T I  
sus. + E l  
sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T I  
Sus. + E l  
Sus. + E2 
Sus. + E3 

2 
9 
4 
2 
2 

3 
1 
4 
3 
4 

4 
12 
6 
5 
5 

0 
12 
1 
0 
1 

2 
12 
3 
3 
3 

4 
12 
5 
5 
4 

0 
0 
1 
0 
2 

0 
0 
0 
0 
1 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02'1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 ( i 8 j  occ 
1.0.2 1.00 (18) OCC 
1.02 1.00 (18 j  occ 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D ISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) O I S P  
1-00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a)  HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

Code Code 
St ress  A I  1 ow. 

473 20000 
366 20000 
685 30000 
556 26600 
397 26600 
521 26600 

473 20000 
418 20000 

73 30000 
494 26600 
468 26600 
513 26600 

473 20000 
415 20000 

72 30000 
490 26600 
464 26600 
509 26600 

473 20000 
498 20000 
915 30000 
641 26600 
571 26600 
600 26600 

473 20000 
260 20000 

2087 30000 
711 26600 
267 26600 
551  26600 

473 20000 
620 20000 

2072 30000 
1308 26600 
714 26600 

1050 26600 

473 20000 
524 20000 
894 30000 
949 26600 
598 26600 
806 26600 



ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-78 
(Moments i n  f t - l b  ) (S t ress  i n  D s i  1 

P o i n t  Load In-P1. Out-P1. Tors ion  S.1.F Ea. Load 
name combinat ion Moment Moment Moment I n  Out no. t ype  

022 

023 

s4c 

Max P 
GR + Max P 
Cold t o  T l  
sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 
sus. + E3 

' eN- Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 
sus. + E3 

024 N+ Max P 
GR + Max P 
Cold t o  T l  
sus. + E l  
sus. + E2 
Sus. + E3 

024 F- Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 
sus. + E3 

024 F+ Max P 
GR + Max P 
Cold t o  T1  
sus. + E l  .'.e Sus. + E2 
Sus. + E3 

3 
12 

4 
4 
4 

2 
12 
2 
2 
3 

1 
12 
1 
1 
2 

1 
1 
2 
1 
1 

1 
1 
2 
1 
1 

0 
9 
2 
0 
1 

1 
0 
1 
1 .  
1 

0 
0 
8 
0 
6 

0 
0 
9 
0 
9 

0 
0 

11 
0 

12 

1 
0 

12 
1 
9 

1 
0 

12 
1 
9 

1 
0 
1 
1 
1 

0 
9 
2 
0 
1 

(3a) HOOP 
2.30 2-30  (18) SUST 

o 2.30 2.30 ( i 7 j  DISP 
2.30 2.30 (18) OCC 
2.30 2.30 ( i 8 j  occ 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1 -00  (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17)  DISP 
1.02 1.00 i i 8 j  occ 
1.02 1.00 (18) OCC 
1.02 1.00 ( i 8 j  occ 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1-00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

Code Code 
S t ress  A1 1 ow. 

473 20000 
792 20000 

2040 30000 
2069 26600 

935 26600 
1818 26600 

----o- 

473 20000 
561 20000 

2025 30000 
2124 26600 

648 26600 
1988 26600 

473 20000 
275 20000 
872 30000 

1107 26600 
282 26600 

1132 26600 

473 20000 
284 20000 

86 30000 
1132 26600 
292 26600 
894 26600 

473 20000 
284 20000 

87 30000 
1133 26600 
292 26600 
894 26600 

473 20000 
280 20000 
681 30000 
390 26600 
285 26600 
318 26600 

473 20000 
280 20000 
669 30000 
388 26600 
284 26600 
318 26600 



025 Max P 
GR + Max P 1 
Cold to T1 9 
sus. + El 8 
sus. + E2 2 
sus. + E3 3 

*** Segment 0 end *** 
*** Segment E begin *** 
017 

S58 
I .  * 
E01 

E02 

E03 

Max P 
GR + Max P 
Cold to fl 
sus. + El 
sus. + E2 
sus. + E3 
Max P 
GR + Max P 
Cold to TI 
sus. + El 
Sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
sus. + E2 
sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 

2 
10 
4 
2 
3 

4 
11 
6 
5 
5 

0 
11 
2 
0 
1 

2 
1 1  
4 
3 
3 

4 
12 
5 
5 
4 

(3a) HOOP 473 20000 
2 2.38 2.30 (18) SUST 611 20000 
0 0 2.30 2.30 (17) DISP 1525 30000 
2 2.30 2.30 (18) OCC 1821 26600 
2 2.30 2.30 (18) OCC 675 26600 
15 2.30 2.30 (18) occ 2929 26600 

3 
0 
5 
3 
a 

3 
0 
4 
3 
9 

2 
0 
3 
2 
a 

2 
0 
5 
2 
7 

1 
0 
7 
1 
7 

(3a) HOOP 473 
2.30 2.30 (18) SUST 782 

0 2.30 2.30 (17) DISP 1545 
2.30 2.30 (18) OCC 1182 

2.30 2.30 (18) OCC 1515 
2.30 2.30 (18) OCC a75 

(3a) HOOP 473 
1.00 1.00 (18) SUST 577 

0 1.00 1.00 (17) OISP 838 
1.00 1.00 (18) OCC 799 
1.00 1.00 (18) OCC 652 
1.00 1.00 (18) OCC 1025 

(3a) HOOP 473 

2.30 2.30 (18) occ 974 

2.30 2.30 (18) SUST 600 
0 2.30 2.30 (17) DISP 1953 

2.30 2.30 (18) OCC 61 1 
2.30 2.30 (18) OCC 1532 

(3a) HOOP 473 
2.30 2.30 (18) SUST 712 

1975 
2.30 2.30 (18) OCC 1300 
2.30 2.30 (18) OCC 804 
2.30 2.30 (18) OCC 1613 

0 2.30 2.30 (17) DISP 

(3a) HOOP 473 
1.00 1.00 (18) SUST 541 

869 
1.00 1.00 (18) OCC 948 
1.00 1.00 (18) OCC 614 
1.00 1.00 (18) OCC 94 1 

0 1.00 1.00 (17) DISP 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 



* ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-80 
(Moments i n  f t - l b  ) (St ress i n  Dsi  1 

Po in t  
name 

Load In-Pl. Out-P1. To rs ion -  S.1.F Eq: Load 
combinat ion Moment Moment Moment I n  Out no. t ype  

Code Code 
St ress  A1 1 ow. 

473 20000 
812 20000 

2022 30000 
2119 26600 

954 26600 
1909 26600 

------ ---P-- 

E04 Max P 
GR + Max P 
Co ld  t o  T I  
sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  il 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
sus. + E3 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) OISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

3 
12 
3 
4 >  
4 

2 
12 
2 
2 
3 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

E05 473 20000 
574 20000 

2044 30000 
2241 26600 

662 26600 
1885 26600 

0 
0 

10 
0 
8 

S4B (3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1 -00  1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
274 20000 
900 30000 

1191 26600 
281 26600 
982 26600 

1 
12 
2 
1 
2 

0 
0 

12 
0 

10 

Max P (3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
285 20000 

61 30000 
1211 26600 
293 26600 
796 26600 

- 
GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. + E2 
Sus. + E3 

0 
0 

13 
0 
7 

E06 N+ Max P 
GR + Max P 
Cold t o  T l  
Sus. + E l  
sus. + E2 
Sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1-00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
286 20000 

62 30000 
1212 26600 
293 26600 
797 26600 

0 
0 

13 
0 
7 

E06 F- Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
sus. + E3 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

473 20000 
300 20000 
660 30000 
517 26600 
305 26600 
364 26600 

E06 F+ Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

473 20000 
300 20000 
649 30000 
513 26600 
305 26600 
363 26600 



ASME 831.3a (1990) CODE COMPLIANCE APPENDIX E-81 
(Moments i n  f t - l b  ) (S t ress  i n  D s i  i 

P o i n t  Load In-P1. Out-P1. Tors ion  S.1.F Ea. l oad  

025 Max P 
GR + Max P 1 
Cold  t o  T1 9 
Sus. + E l  3 
Sus. + E2 2 
Sus. + E3 2 

*** Segment E end *** 
*** Segment F begin *** 
025 Max P 

GR + Max P 
Cold t o  T I  
Sus. + E l  
Sus. + E2 
Sus. + E3 

FO1 N- Max P 
GR + Max P 
Cold t o  T1 a Sus. + E l  
Sus. + E2 
Sus. + E3 

FO1 N+ Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. + E2 
Sus. + E3 

FO1 F- Max P 
GR + Max P 
Cold t o  T I  
sus. i- E l  
Sus. t E2 
sus. + E3 

FO1 F+ Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 
Sus. + E3 

3 
0 
8 
4 
5 

1 
0 
6 
1 
2 

0 
0 

23 
0 
2 

0 
0 

22 
0 
2 

3 
0 
3 
3 
5 

2 
0 
2 
2 

13 

0 
0 

23 
0 

11 

0 
0 

23 
0 
2 

1 
0 
6 
1 
2 

3 
0 
3 
3 
5 

0 
0 

22 
0 
2 

(3a) HOOP 
2.30 2.30 ( i s j  SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 ( i 8 j  occ 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) OISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) D I S P  
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1-00  1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

Code Code 
Stress A1 1 ow. 

473 20000 
659 20000 

1506 30000 
936 26600 
723 26600 

2581 26600 

------ 

> 

473 
67 1 

17 
4319 

785 
2437 

473 
295 

3 
2088 
309 
41 1 

473 
295 

3 
2117 

309 
413 

473 
450 

5 
2075 

459 
642 

473 
450 

5 
2048 . 

459 
640 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 

20000 
20000 
30000 
26600 
26600 
26600 



ASME 83 1.3a ( 1990) CODE COMPLIANCE APPENDIX E-82 
(Moments in ft-lb ) (Stress i n  psi 1 

Load In-P1. Out-P1. Torsion S.1.F Eq. Load Point 
name combination Moment Moment Moment In Out no. type 

e 
Code Code 

Stress A1 1 ow. 

F02 

s3c 

F03 

Max P 
GR + Max P 
Cold to T1 
Sus. + E1 
Sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
Sus. + E3 
Max P 
GR + Max P 
Cold to T1 
Sus. + El 
Sus. + E2 
sus. + €3 
Max P 
GR + Max P 
Cold to TI 
Sus. + El 
Sus. + E2 
Sus. + E3 

12 
0 
12 
16 
18 

23 
1 
24 
30 
33 

2 
1 
2 
2 

11 

2 
1 
2 
2 

11 

*** Segment F end *** 
*** Segment G begin *** 
F04 Max P 

GR + Max P 2 
Cold to T1 1 
Sus. + El 2 
Sus. + E2 2 
Sus. + E3 11 

S3B Max P 
GR + Max P 35 
Cold to Tl 1 
Sus. + El 35 
Sus. + E2 43 
Sus. + E3 44 

0 
0 
8 
0 
1 

0 
0 
23 
0 
1 

0 
0 
6 
0 
0 

0 
0 
1 
0 
0 

1 
0 
6 
1 
2 

0 
0 
1 
0 
1 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (171 OISP 
LOO 1.80 (isj occ 
1.00 1.00 (18) OCC 
L O O  1.00 (isj occ 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) OISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1-00 (18) OCC 
1.00 1.00 (18) OCC 

------ ------ 
473 20000 
1110 20000 
34 30800 

1721 26600 
1407 26600 
1558 26600 

473 20000 
1973 20000 
46 30000 

3679 26600 
2491 26600 
2663 26600 

473 20000 
537 20000 
135 30000 
1589 26600 
557 26600 
2193 26600 

473 20000 
362 20000 
59 30000 
441 26600 
371 26600 
1056 26600 

473 20000 
370 20000 
59 30000 
747 26600 
378 26600 
1066 26600 

473 20000 
2858 20000 
46 30000 

2929 26600 
3433 26600 
3544 26600 



APPENDIX E-83 (Moments i n  f t - l b  ) (S t ress  I I I  u a 1  
ASME 831.3a (1990) COO€ COMPLIANCE 

Po in t  Load In-P1. Out-Pl. Tors ion  S.1.F Eq. Load 
name combinat ion Moment Moment Moment I n  Out no. t ype  

GO 1 

GO2 

GO3 

-* 
GO 5 

WALL 

flax P 
GR t Max P 
Cold t o  11 
Sus. t E l  
sus. t E2 
sus. + E3 

Max P 
GR + flax P 
Cold  t o  T I  
Sus. + E l '  
Sus. + E2 
sus. t E3 

Max P 
GR + Max P 
Cold t o  T I  
Sus. + E l  
sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
Sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
sus. + E2 
Sus. + E3 

Max P 
GR t Max P 
Cold t o  T 1  
Sus. + E l  
Sus. t E2 
Sus. + E3 

GO6 N- Max P 
GR + Max P 
Cold t o  T1  
Sus. + E l  0 Sus. + E2 
Sus. + E3 

28 
1 

29 
35 
37 

22 
1 

23 
27 
30 

17 
0 

17 
20 
23 

14 
0 

14 
16 
19 

11 
0 

11 
13 
16 

5 
0 
5 
6 
6 

1 
0 
1 
1 
2 

0 
0 
3 
0 
1 

0 
0 
4 
0 
1 

0 
0 
4 
0 
1 

0 
0 
4 
0 
1 

0 
0 
4 
0 
1 

0 
0 
2 
0 
0 

0 
0 
0 
0 
0 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 ( i 8 j  occ 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 ( i 8 j  occ 
2.30 2.30 '(18) OCC 

(3a l  HOOP 
2.30 2.30 ( i a j  SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 ( i 8 j  occ 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) DISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

Code Code 
S t ress  AI  1 ow. 

473 20000 
5116 28000 

97 30000 
5493 26600 
6165 26600 
6539 26600 

--o--- -e---- 

473 20000 
4085 20000 

88 30000 
4635 26600 
4893 26600 
5354 26600 

473 20000 
1481 20000 

34 30000 
1780 26600 
1734 26600 
1961 26600 

473 20000 
2550 20000 

68 30000 
3222 26600 
3010 26600 
3490 26600 

473 20000 
2144 20000 

59 30000 
2756 26600 
2519 26600 
2930 26600 

473 20000 
574 20000 

0 30000 
703 26600 
660 26600 
652 26600 

473 20000 
312 20000 

0 30000 
343 26600 
332 26600 
390 26600 



U-FARM COMPRESSED A I R  SYSTEM WHC 

_ I  

ASME 831.3a (1990) CODE COMPLIANCE APPENDIX E-84 
(Moments i n  f t - l b  ) (St ress i n  p s i  1 

Load In-Pl. Out-P1 . Tors ion  S.1.F Eq. Load Code Code Po in t  
name combinat ion Moment Moment Moment I n  Out no. t ype  St ress  Al low.  

-* 
------ ----------- ---_-o- ----o__ -_----- ---o ---- ---- ---- -o___- ---eo- 

GO6 N+ Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
sus. + E3 

GO6 F- Max P 
GR + Max P 
Cold t o  T1 
sus. + El 
sus. + E2 
sus. + E3 

GO6 F+ Max P 

G10 

G11 

GR + Max P 
Cold t o  TI 
sus. + El 
sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

*** Segment G end 

1 
0 
1 
1 
2 

0 
0 
0 
0 
1 

0 
0 
0 
0 
1 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

*** 

0 
0 
0 
0 
0 

0 
0 
1 
0 
0 

0 
0 
1 
0 
0 

0 
0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

(3%) 
1.02 1.00 (18) 

0 1.02 1.00 (17) 
1.02 1.00 (18) 
1.02 1.00 (18) 
1.02 1.00 (18) 

1 HOOP 
1 SUST 
1 D ISP 
1 occ 
1 occ 
I occ 

(3a) HOOP 
1.02 1.00 (18) SUST 

0 1.02 1.00 (17) DISP 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 
1.02 1.00 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) occ 
1.00 1.00 (18) occ 
1.00 1.00 (18) occ 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D ISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) occ 

473 20000 
313 20000 

0 30000 
344 26600 
334 26600 
393 26600 

473 20000 
243 20000 

0 30000 
290 26600 
243 26600 
291 26600 

473 20000 
243 20000 

0 30000 
290 26600 
243 26600 
290 26600 

473 20000 
243 20000 

0 30000 
329 26600 
243 26600 
329 26600 

473 20000 
230 20000 
0 30000 

233 26600 
230 26600 
233 26600 

473 20000 
230 20000 
0 30000 

230 26600 
230 26600 
230 26600 

*** Segment H begin *** 



APPENDIX E-85 

(Moments i n  f t - l b  ) (St ress i n  psi 1 
ASME 831.3a (1990) CODE COMPLIANCE 

F03 

HO 1 

H02 

* 

Max P 
GR + Max P 
Co ld  t o  il 
Sus. + E l  
Sus. + E2 
sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T l  
Sus. + E l  
Sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
Sus. + E3 

*** Segment H end 

0 
0 
0 
0 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

*** 

*** Segment I begin  *** 
Dl3 Max P 

GR + Max P 
Cold t o  T1 
sus. + E l  
sus. + E2 
Sus. + E3 

I O 1  Max P 
GR + Max P 0 
Cold t o  T1 1 
Sus. + E l  3 
Sus. + E2 0 
Sus. + E3 0 

0 
0 
I 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (isj occ 
2.30 2.30 (18) OCC 

(3a) HOOP 
1.00 1.00 (18) SUST 

0 1.00 1.00 (17) D I S P  
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

1 2.30 2.30 (17) D I S P  
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

1 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

Code Code 
Stress A1 1 ow. 

$93 20000 
223 20000 

0 30000 
314 26600 
223 26600 
314 26600 

4713 20000 
224 20000 

0 30000 
271 26600 
224 26600 
271 26600 

473 20000 
229 20000 

0 30000 
231 26600 
229 26600 
231 26600 

473 20000 
230 20000 

0 30000 
230 26600 
230 26600 
230 26600 

473 20000 
1089 20000 
257 30000 

1625 26600 
1317 26600 
2898 26600 

473 20000 
619 20000 
192 30000 

1327 26600 
730 26600 

1648 26600 

a 



102 Max P 
GR + Max P 
Cold tQ T l  
sus. + El 
sus. + €2 
Sus. + E3 

I03 N- Max P 
GR + Max P 
Cold t o  T1 
Sus. + El 
Sus. + E2 
sus. + E3 

103 N+ Max P 
GR t Max P 
Cold t a  T1 
sus. t E l  
Sus. + E2 
Sus. + E3 aF- Max P 
GR + Max P 
Cold t o  T1  
Sus. + E l  
Sus. + E2 
sus. + E3 

I03 F+ Max P 
GR + Max P 
Cold t o  T l  
sus. + E l  
Sus. + E2 
Sus. + E3 

I04 Max P 
GR + Max P 
Cold t o  T1  
Sus. + E l  
Sus. + E2 
sus. + E3 

*** Segment I end 

7 
0 
9 

7 
a 

13 
0 

15 
16 
13 

13 
0 

15 
16 
13 

16 
0 

16 
20 
17 

3 
1 
4 
4 
4 

4 
1 

17 
5 

22 

*** 

2 
1 

11 
3 
3 

3 
1 

15 
3 
a 

3 
1 

15 
3 
a 

3 
1 
4 
4 
4 

16 
0 

16 
20 
17 

14 
1 

32 
i a  
la 

(3a) HOOP 
2.30 2-30 ( i a j  SUST 

1 2.30 2.30 ('17) DISP 
2.30 2.30 ( i 8 j  occ 
2.30 2.30 (18) occ 
2.30 2.30 (18) OCC 

(3a) HOOP 

1 1.00 1.00 (17) D ISP 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 
1.00 1.00 (18) OCC 

i.*oo 1.00 (18) SUST 

(3a) HOOP 

1 1.02 1.00 (17) D ISP 

1.02 1.00 (18) OCC 

1.02 L O O  (18) SUST 

1.02 L O O  (18) occ 
1.02 1.00 (18) occ 

(3a) HOOP 

1 1.02 1.00 (17) D I S P  
1.02 1.00 (18) SUST 

1.02 1.00 (18) occ 
1.02 LOO i i 8 j  occ 
1.02 1.00 (18) OCC 

(3a) HOOP 

1 1.00 1.00 (17) D ISP 
1.00 1.00 (18) SUST 

1.00 1.00 (18) occ 
LOO 1.00 i i a j  occ 
1.00 1.00 (18) occ 

(3a) HOOP 

1 1.00 1.00 (17) OISP 
1.00 1.00 (18) OCC 

1.00 1.00 ( l a )  SUST 

1.00 1.00 (18) occ 
1.00 1.00 (18) occ 

WHC-SD-WM-DA-135 
REV 0 

APPENDIX € 4 6  
i n  p s i  1 
Code Code 
Stress A1 1 ow. 

473 20000 
1422 20000 

'126 30000 

1719 26600 
1495 26600 

473 20000 
1210 20000 

68 30000 
2129 26600 
1454 26600 
1574 26600 

473 20000 
1226 20000 

68 30000 
2145 26600 
1474 26600 
1591 26600 

473 20000 
1423 20000 

75 30000 
1504 26600 
1730 26600 
1506 26600 

473 20000 
1403 20000 

75 30000 

1705 26600 

------ ------ 

2856 26600 

1483 26600 

1485 26600 

473 20000 
1289 20000 

92 30000 

1556 26600 
2698 26600 

2978 26600 

*** Segment J begin *** 



ASME 831.3a (1990) CODE COMPLIANCE APPENDIX E-87 
(Moments i n  f t - lb 9 . (Stress in o s i  1 

Point Load In-Pl. Out-P1. Torsion- S.1.F Eq: Load 
name combination Moment Moment Moment In Out no. type 

009 

JO 1: 

502 

Max P 
GR + Max P 
Cold to T1 
sus. + El 
sus. i E2 
sus. + E3 
Max P 
GR + Max P 
Cold to T1 
sus. + El 
sus. + E2 
sus. i E3 

Max P ’  
GR + Max P 
Cold to T I  
sus. + El 
sus. + E2 
Sus. + E3 

Max P 
GR + Max P 
Cold to T1 
sus. t El 
Sus. + E2 
Sus. + E3 

(3a) HOOP 
0 0 2.30 2.30 (18) SUST 
0 0 0 2.30 2.30 (17) DISP 
1 0 2.30 2.30 (18) OCC 
0 0 2.30 2.30 (18) OCC 
0 1 2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

o 2.30 2.30 (i7j DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (i8j occ 
2.30 2.30 (18) OCC 

(3a) HOOP 
2.30 2.30 (18) SUST 

0 2.30 2.30 (17) DISP 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 
2.30 2.30 (18) OCC 

(3a) HOOP 
0 1.00 1.00 (18) SUST 
0 0 1.00 1.00 (17) DISP 
0 1.00 1.00 (18) OCC 
0 1.00 1.00 (18) OCC 
0 1.00 1.00 (18) OCC 

Code Code 
Stress A1 1 ow. 

473 20000 
236 20000 

8 30000 
316 26600 
236 26600 
316 26600 

473 20000 
236 20000 
0 30000 

283 26600 
236 26600 
283 26600 

473 20000 
230 20000 
0 30000 

232 26600 
230 26600 
232 26600 

473 20000 
230 20000 
0 30000 

230 26600 
230 26600 
230 26600 

*** Segment J end *** 



Maximum displacements ( i n )  

Maximum X : 0.130 
Maximum Y : 0.069 
Maximum Z : 0.150 
Max. t o t a l :  0. iaa 

Maximum X : 0 0 200 
Maximum Y : 0.171 

Max. t o t a l :  0.258 
Maximum Z : 0.148 

Maximum X : 28 
Maximum Y : 117 
Maximum 2 : 28 
Max. t o t a l :  1 ia 

Maximum X : 28 
Maximum Y : 19 
Maximum Z : 34 
Max. t o t a l :  48 

P o i n t  : 017 
P o i n t  : H03 
P o i n t  : Gll 
P o i n t  : H03 

P o i n t  : F04 
P o i n t  : FO2 
P o i n t  : Gll 
P o i n t  : F04 

P o i n t  : S3C 
P o i n t  : S1A 
Po in t  : I04 
P o i n t  : S1A 

P o i n t  : I04  
P o i n t  : I04  
P o i n t  : I04  
P o i n t  : I04  

Load Comb.: TOTAL 
Load Comb.: TOTAL 
Load Comb.: TOTAL 
Load Comb. : TOTAL 

Load Comb.: TOTAL 
Load Comb.: TOTAL 
Load Comb. : TOTAL 
Load Comb. : .TOTAL 

Load Comb.: S E I S  
Load Comb. : TOTAL 
Load Comb.: TOTAL 
Load Comb.: TOTAL 

Load Comb. : TOTAL 
Load Comb.: TOTAL 
Load Comb. : TOTAL 
Load Comb. : TOTAL 
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Maximum sustained stress ratio 

Point : GO1 
Stress psi : 5116 
Allowable psi : 20000 
Ratio : 0.26 
Load combination : GR + Max P 

Maximum displacement stress ratio 

Point * :  019 
Stress psi : 2087 
Allowable psi : 30000 
Ratio : 0.07 
Load combination : Cold to T1 

Maximum occasional stress ratio 

Point : GO1 
Stress psi : 6539 
Allowable psi : 26600 
Ratio : 0.25 
Load combination : Sus. + E3 

Maximum hoop stress ratio 

Point : A00 
Stress psi : 473 
Allowable psi : 20000 
Ratio : 0.02 
Load combination : Max P 

* * * The system satisfies ASME 331.3 code requirements * * * 
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APPENDIX E- 

PIPING ISOMETRIC SKETCHES AND AUTOPIPE NODE DIAGRAM 
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APPENDIX E 

VENDER DRAWINGS AND DATAS 



OPERATlNG CONDITIONS 
Row: maximum air flow for the various 
models at 100 psig is indicated in Table 1. 
5 determine maximum air flows at inlet 

ures other than 100 psig. multiply flow 
able 1 by multiplier from Table 2 that A% ponds to the minimum operating 

pressure at the inlet of the filter. 
EXAMPLE: 
Choose a 3100 Series air line filter to 
handle 550 scfm at  150 psig. From Table 
1 pick a T400 with a n  air ftow of 400 scfm 
Q 100 psig. Multiply 400 scfm by the 
correction factor 1.43 for 150 psig from 
Table 2 (400 x 1.43 =572). A 1400 has 
ample capacity for this requirement. 
CAUTION: 
Do not select filters by pipe size. Make 
selection by flow rate and operating pres- 
s i tre  v h r  

TABLE 1 

Pressure Drop: 
Initial pressure drop (dry) is less than 1 psi. 
As the cartridge collects and coalesces 
liquid droplets a working pressure drop of 
3 to 5 psi will develop. Increases in pres- 
sure drop above this point Occur as the  
cartridge is loaded with solid contaminants. 
It is recommended that filter canridge(s) 
be replaced when pressure drop exceeds 
10 psi. 

OkTlONS 
Automatic Drains 
Hankison drains automatically discharge 
liquids collected in the filter sump from 
the compressed air system. They are avail- 
able with the drain mechanism mounted 
internally on smaller models or in their 
own housings for external mounting on 
krrsr medals. 

REV 0 
Diffi 
(Opt1 
stanc APPENDIX E-101 
The Hankison differential pressure alarm 
signals both audibly and visually when 
a 10 psi differential pressure h a s  been 
reached, indicating the need for canridge 
replacement. 

Canridges may be ordered with stainless 
steel materials for use in systems where 
corrosive fumes are present in the  com- 
pressed air system. 

e 

. -. 

Maximum Air Flow (scfm') @ 100 psig 
TZO I T ~ O  I TIOO I TZW 1 T ~ O O  1 wo I T ~ S O  I ~1700 i TZSSO I TMO I T ~ Z S O  i re800 I ~9350 i 'irigoo I ~ 1 6 ~ 0  1 MODEL I 

FLOW I 20 I og I I 200 I 300 1 dW I 850 I 1700 i 2550 I 3400 I 4250 I 6800 1 9350 I 11900 I 16000 
'Comsn xrm IO m e w  untm as 10110wl: 1 e- i 730m+,ih 

TABLE 2 
Air Flow Correction Factor 

Minimum inlet pressure (pug) 1 2 0 )  30 1 40 I s o /  ao 1 100 I 120 I 150 I 200 I 250 1 300 1 
Muitlpiler : I 0.30 0.39 1 0.48 I 065  1 0 8 2  1 100 I 1.17 1 143 1 187 1 2 3 1  1 2 74 

PHYSICAL DESCRIPTION 

( 

Q) Polycarrxrnaie DOV(S are turnlanee wltn b v i  guards 00 n a  use owcartmnate nowis wnen syntneis lubrtcanir are present. 
3 Unw wltn niqner malomum w o r m q  pressures are avadaole. MO(((Hs rl?M) and larger are ASME CW. constructed ana stampad. 
i r)  Flanqes ana c o w i i n v  are avatlaoie. 
p) Ooctonai nanqe SIZM are avatlaMe 

DIVISION OF HANSEN INC. e 
fly".. 

* ---.. . 0- CAGI 
. =%&: 

317 U.S.A. TEL.: (412) 745-1555 
PRICE AND ORDERING INFORMATION FROM -. 

<. . 1- .- . -,,- - .  .-- :.-.- 
- e  - - .  HANKISON ' :- - -  * 

.. 
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J 

3 
3 
5 

5 

11 

16 

- _  8 ' 

THREADEOEND 
No. 8270 -Split Wedge Disc 
No. 8273 -Solid Wedge Disc 

SOCKET WELD END 
No. 8271 -Split Wedge Oisc 
No. 8274 -Solid Wedge Oisc 

B U T  WELD END 
No. 8276 - Spltt Wedge Disc 
No. 8279 -Solid Wedge Disc 
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SOCKET WELD c 
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Body Sire 
(IPS) '/a" 

Body Slre 
(IPS) !'2* 

IONAL DIAGRAM 

Chart 0: Gallons Per Hour (GPH) 
, 4 1 6  1 1 0  i 15 120 I 3 0  I40 I 6 0  1 1 0 0 [  

Chart E: Cubic Centimeters Per Mlnute (CCPM) 1 
I200 i 300 I 400 I600 '1030~2000~3J00~4000 6MMl 

Dimensions (inches1 

(IPS) 'h' 

ORDER136 IPIFORMAIIOH 
Order Series 7000 no-Gages by a.) body size. b.) series no., 
c.) material for wetted pans, d) directron of flow, e.)  full scale 
flow rate, and f.) options (if required): 
Example: W-71-R-20-AD is the catalog no. for a 'h" NPT 
Series 7000 Fto-Gage of bronze construction. flow direction 
from left to right, flow rating of 20 GPM (fult scale). equipped 
with optional seals of Won and optional gasketed case. 

1 Chart F: Std. Cubic Feet Per Hour (SCFH) 
40 I 60 I 100 ! 150 I 200 ! 330 I 400 

3 k - 7  l ' - R - Z O - A D  I Example: - -- - - - 
1. 11 I 1 I 
a b c d e  f 

a) db Y SIZE (NPTF connecttons): 
%", 'h', %-, 1: 1%'. 2' 

b) SERIES 7000 FLO-GAGE 
c) MATERIAL FOR WETTED PARTS: 

1 =Bronze (standard) 
2 = Mane! 
3 = Senes 300 Smless Sled 
FLOW OIRECTlON: 
R I Homntal. flow to nght 
t = Homntal. flow to left 
WR = Vemcal. !low up. dial at right 
M R  I Vertical. flow down. dial at ngM 
WL Verticat. flow up. dial at lee 
MIL = Vernal. flow down, dial at left 

e) FLOWRATES: 
,,,.. Seleuhom "STANDARD FLOW AATES and BOOY S1ZES" table. 

Speufy GPM Ey full stale ratings fmm Char! A. 
Speafy metm: scales (LPM) by lull scale ramps from Chart 6. preceded 
by "M" (e.& M40 for 40 LPM). 
Specify compressed gas ratings (SCFM) by full scale ratings from Chart C! 

i--- --I 

Specrfy optional low ilow rates from cham 0. E. or F Add "ES" to 
designate low flaw rate. Add "ES" and "I" for Chart F. 

A = Wton seals I = Compressed gas service 
B =Customer-specified seals N .I Ammonia servlce 
C = Clibration'tar specific gravity T = 350° sewlce rating 
0 = Gasketed case v= Calibration for high viscosity 

flaw rate X = HdLo alarm relays 
Atic dial crystar Y - 1000 Hz full scale frequency 

1; = Custom scales and dials 2 - Qmoination of options w. x. Y 
H = 400 psig sewice 

Add "I" to designate compressed gas option. 

9 OPTIONS (if required): 

n-standard flow rate W = 4-20 mA dC 

- "9. 

. -~ 
STANDARD F L W  RATES and BODY SUES 

in charts above indicate the various full scale flow rates avatlabie a s  
standard for each body size 

OPTIOHAL LOLY FLOW RATES (OPTION ES) 



OPERATING CONDITIONS 
Row: maximum alr flow for me vanous 
models at t 00 psig is indicated in Table 1. 
'? determine maximum air flows at Inlet 

res other than I00 psg. multiply flow 
able t by rnultlplier from Table 2 that @ ponds to the minimum operating 

pressure at the inlet of the filter. 
EXAMPLE: 
Choose a 3100 Series air line filter to 
handle 550 scfm at 150 psig. From Table 
1 pick a T400 with an air flow of 400 sefm 
@ 100 psig. Multiply 400 scfm by the 
correction factor lA3 for 150 psig from 
Table 2 (4OOx1.43=572). A T400 has 
ample capacity for this requirement. 
CAUTION: ' 

Do not select firers by pipe size. Make 
selection by flow rate and operating pres- 

.swe anhr. . 
TAtlL€¶ . 

Pressure Drop: 
Initial pressure Urop (dry) is less than 1 psi. 
As the canridge collects and coalesces 
liquid droplets a working pressure drop of 
3 to 5 psi will deveiap. Increases in pres- 
sure drop above this point occur as the 
carvidge is loaded with solid contaminants. 
It is recommended that tiiter canridge@) 
be replaced when pressure drop exceeds 
10 psi. 

OPTIONS 
Auternatic Drains 
Hankison drains automatically discharge 
liquids colleaed in the filter sump from 
the compressed air system. They are avail- 
able with the drain mechanism mounted 
internally on smaller models or in their 
Own housings for external mounting on 
larear mcdels. 

Differential Pressure Alarms 
(Optional on models T20 :rim Ta50: 
sranuard on models T1700 and larger.) 
The Hankison differential pressure alarm 
signals both audibly and visually when 
a 10 psi differential pressure has been 
reached. indicating the need for cartridge 
replacement. 

Canridges may be ordered with stainless 
steel materials for use in systems where 
corrosive fumes are Oresent in the com- 
pressed air system. 
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HLINKlSON ' 

HANKlSON DlVISlON OF HANSEN INC. 

PRICE AND ORDERING INFORMATION FROM 
CANONSBURG, PA 15317 U.S.A. TEL.: (412) 745-1555 e 
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'No. 8270 and No. 8271 dimensions are 2%. 

THREADED END 
No. 8270 -Split Wedge Oisc 
No. 8273 - Solid Wedge Oisc 

-.- 

4 s1a 
5 - 

FLANGED END 
272-Splrt Wedge Oisc I 20.. I 18 
75 -Solid Wedge Oisc 

"Availaale in No. 8275 only. 

SOCKET WELD END 
No. 827l -Split weage Oisc 
No. 8274 -Solid W e d g e  Oisc 

- 
naw4 

4 
4 
7 

7 
11 
15 

24 
31 

- 

- 

- 
48 
7 

59 
92 

164 

305 
480 
700 

- 

- 
aa6 

1250 
1620 
2040 - 

Bun wold - - 
5 

6 
8 - 

17 
24 
36 

51 
72 

140 

240 
400 
61 5 

~ 

- 
- 

B U l T  WELO EN0 
No. 8276 - Spht Wedge Oisc 
No. a279 - Solid Wedge Disc 

. .  



hgineering Data 
Dimensions tor SP SERIES 

l3'e NPT Socket Weld 

Butt Weld 
'/2" thru 4" 

Us'. 1IT. 34'' SI 1" VALVES 

SLVES HAVE 6 BOLTS 
SLVES H A V E  8 BOLTS 

'*, l- l /T.Y' 31 2-11T VALVES 

I .  I -  

r -  
I f 

/ 

1 / 
/ 

HANOLE TRAVEL: 114 TURN 
NOTE: On 2-1lY. 3- 8 4'' rues / handle travels 45'' equably 

~ HAVE 3 BOLTS 
HAVE 4 BOLTS 

I t 
C 

- 
.c 

. I  *- 

FEMALE NPT SOCKET WELD BUTT :VE LO c 
FEMALE NPT APPROX. WT. (LBS.1 I 

I APPROX. 5VT. IL8S.l BUTT 'NE LO 
A I 8 1  C l O l  E 1 I I 

&)nch) Port Oia. Length CIS 

1" 1 1 "  I 3.718" I 2-314" I 1.314" I 4718- 3.114 3.314 I 1.112 3.314 

I Hctght Heyqht !Ha&? ' Wc!dex I s/s I A L  
* t Y  I 5181' 3.38" ; 2.li8" I 1-38.. 1 C718" 1-34 12 I 314 2 
D/s" I 13/16" 4" 1 2.114" I 7 - 1 1 2 "  I c7/8" 2 12-112 I 1 2-112 

6.118" I E' 1 1-24" 1 5-112" 8.112 9.112 I 3-1/4 9.112 
6-518" I 4-118" I 2-1/16" I 5-112" 12 13 I 4.114 13 

4 
8-112" I 7" 1 3.718" I lo" 45-112 48-112 1 16 ! 48.112 I 

! 3-1/2" I 10.1/2"! 9" IS" I lo" 76 73 I 26-$ /2  I 73 .. 
Sch 40 dimensdons shown. Sch 10 and Sch 5 Burr WeM Ends also available. 

. \  : 
:--:-. . y  

. . I  . .".-. 



R D E R i 3 6  i H F O R M ' f I O H  . 
lt'der Series 7000 Fto-Gages by a,) body size, b.) series no.. 
.) matenai for wetted parrs. d) dirmon of flow. e.) full scale 
ow rate. and f.) options (if required): 
xampie: W-71-R-ZO-AD is the catalog no. for a 3h" NPT 
eries fOU0 Flo-Gagc of bronze construction, flow direction 
'om left to fight. flow rating of 20 GPM (full scafe), equipped 
ith optional seals of Viton and optional gasketed case. 

3/2 - 7 1' - R - 20 - AD xample: - -- - - 
1: 11 I I 1 
a '  b c  d e f 

SIZE (NPTF connecftons): 

>) SERIES 7000 FLO-GAGE 
:) MATERIAL FOR WETTED PARTS: 

1 I 3ronte (standard) 
2 - Mond 
3 = S e n e  300 Swlur Steel 

R = Hornantat. flow to npM 
L = Honzuntal. flow to lee 
WR I Vmcal. flaw up. dial at ngM 
M R  -Vemca). flow down. aid at ngM 
W l  - Verticat. How up. dial at teff 
M L  I V m c a i .  flow down. diaI at IcR 

r)  FLOW OIRECflON 

. 
!) FLOWRATES: 
, . . sckct fmm "STANDARD FLOW FtAT€S and EOOY SIZES" mle. 
%'- s~ec l iy  GPM dy fun sate  racings from maH A. 

S p e ~ f y  metric scates (LPM) by full scale ratings from Chart 8. preceded 
by "M" (e.& M40 !or 40 LPM). 
SOW compnsf~d gas ratlogs (SCFM) by h r ~ :  s ~ a k  ratinis tram Chart C! 

Soecrfy optional low flaw rates from cham 0. E. or F. Add "ES" to 
deSvJnate low flow rate. Add "ES" and "1" tor Chart F. 

A - Viton seas I = Compressed gas semice 
8 - Customer-specified Seals N - Ammonia semce 
C - Callbratun' tor sueuflc grawty 1 = JM0 sewce rartng 
0 - Gaskcled case V - Caiibratum tor nlgn wscarty 

w flow rate X = HdLo alarm relays 8 tic dial crystal Y - loa0 Hz lull scale frequency . - cuslorn scales and dials Z - Comenabon of options W. X. Y 
H - 400 pstq senice 

. -  

Add "I" 10 designate compressed gas OIIMn. i .-- - 

I) OPTIONS (if required): 

E - Non-standard f!ow rate W-4-2OmAdC 

- 

- 
STANDARD F L W  RATES and BODY SIZES 

r 
Body 
Site I Chan 9: Liters Pet Minute (LPM) 

1 I I :s I 2s I rg I s i 30 I 120 I is0 i tu) I roo I 600 I aao I (ws) 
I 1  t i l  

in cham above indicate the various lull scale flow rates avaitaoie as 
standard for each amy sue 

OPTIOHAL LO!Y FLOW RATES (OPTION ES) 
Body Size Chan 0: Gallons Per Hour (CPH) 

4 1 5 1 10 I IS I 20 I 30 I 40 I SO I t oo  (IPS) 'h- 

Body SSre ChaR E: Cubtt Centlmctos Per Minute (CCPM) 1 
I zoo I300 I roo I 600 ~ ~ a a o : ~ a o o i ~ o o o : ~ o o o ~ ~ ~ ~  

, 40 I 60 I 100 I 150 I zm ;oo 1 400 j 

(IPS) 1.5' 

Body Sire 
(IPS) '4' 

I Chart f SW. Cubk Fee! Per Hour ( S C F H ~  J 
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i Weiding Nipptor ' .  Flanged Connections Screw& Connuttons 

- - ----a- i 

i 
f 
I 

t 



(.& . * - 0 .  , -Le,- - . 1 '.,..d _. 
SUPPlY and control for air and fuel lines for test 
apparatus. 

ted with a leather CUP seal and is recommended 
fer use with cold water and nen-corrosive liquids. 

Seals The Series U & 3 8 4  Pressure Regulators are 
similar in construction. The Series U is constructed 

--- with an "0" ring seal making it ideal for use with 
- w a t e r .  air and gases. The Series 38-U is construc- 

Series U, U-7, 384 Specifications 
Dirneqsions and Weights ... . .  .. ........ 

..: . -:.. ,, e-, . . . . . . . .  .... . .... 7' . :. .!'-. . . .  i . .:...- -,.. 
...... . .  . * '  . . . . .  

.- 

Valve Discs and Seat Rings The Series U and 38-U 
Pressure Regulators have renewable main valve 
discs and 3 8 4  2% or larger have renewable sear 
rings. t 
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I 
B 

I 
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.... 

... . .  ..... . 
. .  

. Series U-1 ;.,,-. ., 
Screwed , . _. , .... 

. . . . . . . . . . . .  ...... . .i 
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P I P E  SUPPORT CALCULATIONS 
INSTRUMENT AIRLINE $"IA-M7 

U-FARM COMPRESSED AIR SYSTEM 

F- 1 
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A Tnis sheet shows The status and descr ipt ion of the  a t tached Design Analysis sheets. 
fl 

Discipl ine f \ c ~ ~ ~ b  
. 

- 
'1 Pre l im inary  Calculat ions 

F ina l  Catcularions 

) 
- 
L Check Calculations ( O n  Calculat ion Da ted  

- V o i d  Calculat ion (Reason Vo ided  
- 

Incorporared  in Final  Drawings? 

T:.:is ca lcu la t ion  ver i f ied b\/ independent "check" calcul;tioix? 

0r :g ina l  and  Revised Calculat lon Approvals: 

Rw. 0 
Signature/Oate ..i Rev. 1 Rev. 2 

Signature/ Dare SignarureIDate I 

I I 
I I 

Approved  by 
Checkea Agains t  
Approved V e n d o r  Data 

- 

INDEX 
Desron Anaivsis 

Oescriotion 
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DIESIGN ANALYSIS 
Xent \.; WONob NO. z;: APPENDIX F-4 
;ubJeCt , . - - \  , . r -  Date I -  ' ~ 7  - =* By I 1 ,  

.ocation : . >; .t # . ) +T ::\ Revised BY 

,.- 

Checked BY 4+fi,, v\ 
v ,  

S4-L300-033 KEH-0037.00 (06192 
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Guide Support restraint in vertical and 
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R Z S T Z A I N T  R E A C T I O N S  

;43 Gu Fde 
GR 
T1 
E 1  
E2 
PI 
SUST 
SEIS 
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:JpL : >-."= 1 
UPLIFT2 
TOT= 

0 -11 
0 -63 
0 -14 
0 -10 
0 0 
0 -11 
0 17 
0 2 8  
3 -93 

0 91 
0 -a4 

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

'I 

11 
63 
14 
10 
0 
11 
17 
28 
22 
84 
9 1  

0 
0 
0 
0 
0 
0 
0 
0 - 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

*- 

0 
0 
0 
0 

- 0  
0 
0 
0 

0 

s3c Guide 
GR 
TI 
;I 
32 
P1 
SUST 
S Z I S  
occ 
UPLIFT 1 
U? L I ?T 2 
TOTAL 

- 
0 - i 7  
0 -1 

3 3  i 
0 5 
0 0 
0 -17 

33 2 5  
33 - 12 
0 -12 

3 3  25 

3 3  a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17 
1 

3 3  
6 
0 

1 7  
33  
41 
3 5  
12 
41 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

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

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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T1 
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5 2  
?1 
SUST 
SEIS 
occ 
UPLIFT1 
UPLIFT2 
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0 
0 
0 
0 
0 
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0 
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0 
0 
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2 5  
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6 
8 
0 
2s 
9 
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20 
18 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 -25 
0 0 
0 6 
0 8 
0 0 
0 -2 5 
0 9 
0 3 4  
0 -20 
0 -18 
0 35 

Notes : These AUTOPIPE restraint reactions are used for designing the 
supports. The AUTOPIPE stress run is revised, the revised 
reactions are included in this package. As the difference in 
loads are small the pipe support calculations are not revised. 
The calculations are accecptable. 
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Notes : 
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0 
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0 
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-22 
-1 
0 

-7 
0 

-2 2 
7 

' 30 
-24 
-3 1 
31 

-5 
S 
0 

-3 5 
0 

-5 
35 
40 
0 
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46 

-20 
20  

-23 
13 
0 

-20 
26  
47 

-23 
I3 
67 

1 
0 
0 
9 
0 
1 
9 
16 
0 
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0 
0 
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17 
0 
0 
18 
L 9  
-4 
17 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

22 -8 
2 -1 
.8 -1 
12 1s 
0 0 

22 -8 
14 IS 
33 23 
2s -10 
32 6 
34 24 

i 0 
5 0 
4 0 

39 0 
0 0 
3 0 

39 0 
44 0 
4 0 

39 0 
49 0 

20 0 
20 0 
23 0 
13 0 
0 0 

20 0 
26 0 
47 0 
23 0 
13 0 
67 0 

-2 
1 

-2 
4 
0 

-2 
4 
5 

-4 
3 
7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
3 

-14 
3 
0 
0 

1 4  

-10 
6 
17 

* n L'. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 
3 

14  
16  
0 
8 
21 
'9 
15 
9 

30 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

These AUTOPIPE restraint reactions are used for designing the 
supports. The AUTOPIPE stress run is revised, the revised 
reactions are included in this package. As the difference in 
loads are small the pipe support calculations are n o t  revised. 
The cal cul at i o n s  are accecptabl e. 

i 



WHC-SD-WM-DA-135 
REV 0 ................................................................. 

32 U-?X?! COMPRESSED Ai2 SYSTEM Kaiser Engineer 
06/15/93 AutoPIPS 4.42 R 

APPENDIX F-22 ................................................................. 

s 1A G u i d e  
GR 
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T0T.U 

s2x G u i d e  
GR 
T1 
21 
22 
P1 
SUST 
SEIS 
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UPLIFT1 
UPL I FT2 
TOTAL 

DO0 Anchor 
GR 
Tl 
S1 
E2 
Pl 
SUST 

' SEIS 
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UPLIFT1 
UPLIFT2 
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Notes : 

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

24 
5 
0 
0 
24 
24 
24 
6 

25 

1 

-39 
-63 

-5  
0 
0 

-39 
5 
44 

-127 
-102 
107 

-22 
-69 
22 
-11 
0 

-2 2 
25 
47 

-69 
-102 
116 

-9 
2 
3 
1 
0 

-9 
3 
12 
-5 
-6 
14 

6 ,  

0 
0 
0 
4 
0 
0 
4 
4 
0 
4 
4 

0 
0 
0 
9 
0 
0 
9 
9 
0 
9 
9 

-1 
0 
3 
12 
0 

-1 
12 
13 
2 
11 
I 3  

39 
63 
S 
4 
0 
39 
6 
45 
10 7 

IO2 
107 

22 
69 
22 
14 
0 
22 
26 
48 
63 
10 3 
116 

3 
2 
24 
13 
0 
9 

27, 
30 
25 
14 
32 

0 
0 
0 
0 
0 
0 
0 
0 
il 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-9. 
2 
5 
8 
0 

-9 
10 
19 
-2 
1 

21 

0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-2 
-1 

-24 
4 
0 
-2 
25 
27 
-2 7 
2 
28 

0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 

-1 
-1 
-14 
-3 

8 
-1 
14 
16 
-16 

-5 
17 

3 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
3 

29 
10 
0 
10 ' 

30 
36 
32 
6 

39 

.' 
These AUTOPIPE restraint reactions are used for designing the 
supports. The AUTOPIPE stress run is revised, the revised 
reactions are included i n  this package. As the difference in 
loads are small the pipe support calculations are not revised. 
The calculations are accecptable. 
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i n t  Laad FORCES (lb ) MOMENTS ( f t -Lb 1 
ne combination X Y 2 Result X Y 2 Result 

x G u i d e  
G 2  
?I1 
El 
E2 
P1 
SUST 
SEIS 
occ 
ilPL,%TL 
UPLIFT2 
TOT= 

0 
0 

12 
I 
O 
0 

12 
12 
12 
1 
12 

-12 
-1 
-1 
-1 
0 

-12 
2 

13 
-'3 
-14 

1 4  

0 12 
0 1 
0 12 
0 2 
0 $ , a  
0 .  : 12 
0 ' 12 
0 ' a8 
3 l a  
0 14 
0 18 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
:: 
0 
0 

x G u i d e  
G 2  
Tl 
E l  
52 
P 1  
SUST 
SEIS 
occ 

-8 
4 
0 
0 
0 

-a 
7 

9 
-5  
-4 
I3 

8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 
4 
0 
0 
0 

1 
9 
S 
4 

13 

a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

UPr,I?Tl 
UPLI3T2 
TOTAL 

G u i d e  
G 2  
T I  
91 
E2 
? L  
SUST 
521s 
occ 
UPLIFT 1 
UPL x FT2 
TOTAL 

0 -1 
0 -14 
0 -1 
0 -2 
0 0 
0 -1 
0 3 
0 4 
0 -17 
0 -18 
0 19 

0 
0 
11 
15 
0 
0 
18 
18 
11 
15 
18 

1 
14 
ll. 
IS 
0 
1 
19 
19 
20 
23 
26 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 a 
0 .  0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Notes : These AUTOPIPE restraint react,ans are used for designing the 
supports. 
reactions are included in this package. As the difference in 
loads are small the pipe support calculations are not revised. 
The cal cul at i ons are accecptabl e. 

The AUTOPIPE stress run i s  revised, the revised 
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21 
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G2 
T1 
S1 
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P1 
SUST 
SEIS 
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Notes : 
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0 
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0 
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0 
0 
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0 
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0 
0 
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0 
0 
0 
0 
0 
0 
0 
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0 
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14 
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- S  

0 
-14 

8 
23 

-5 
37 

- 

-11 
11 

5 
- 3  
0 

5 
17 
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-3 
28 

- 1  1 
& -  

-13 

-2 
0 
0 

-13 
2 
IS 
-73 
-7 1 
73 

-sa 
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0 
10 
11 
0 
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1s 
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:3 
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15 

0 
0 
0 
0 
0 '  
0 
0 
0 
0 
0 
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0 
0 
7 
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0 
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11 

7 
9 
11 

1 4  
14 
1 2  
1 2  

0 
14 
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27 
12 
12 
40 

11 
11 

S 
3 
0 
11 

6 
17 

5 
3 

28 

13 

7 
9 
0 
13 
1.1 
19 
73 
71 
74 

5 8  

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
s 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

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

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

These AUTOPIPE restraint reactions are used for designing th 
supports. The AUTOPIPE stress run is revised, the revised 
reactions are included in this package. 
loads are small the pipe support calculations are not revised.:@ 
The calculations are accecptable. 

As the difference in 
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0 
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-5 
L9 
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- 1  

-2 
L 
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-4 
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-2 
24 
25 
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-5 
27 

-14 
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-7 
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-I$ 
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22 

-:3 
-20 
22 

-2 8 
-2 
-t 
1 
0 

-2 8 
2 
30 

-3 1 
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32 
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0 

-6 
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13 
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13 
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3 2 -L 

t a  25 7 
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-3 
32 3a 4s 
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10 39 3 
37 47 27 
39 57 36 

0 23  . 

0 
0 

-21 
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3 
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27 
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-2 I 
16 
27 

2 
3 

-L3 
3 
2 

t o  
2L 
-13 
-1L 
22 

-i j 

0 2 
0 0 
6 23 

-5 19 
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3 30 
a 31 - 9. ... p 22 

3 31 
-3 ra 

- I 4  14 
-1 - 

-2 2. 27 
5 3 4  
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-14 I 4  
22 44 
36 55 

-3 6 39 
-3 31 
37 56 

1 

These AUTOPEPE restraint reactions are used f o r  designing the 
supports. The AUTOPIPE stress run i s  revised, the revised 
reactions are included i n  this package. As the difference i n  
loads are small the p i p e  support calculations are not revised. 
The cal cul ations are accecptabl e.  
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0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 22 
0 69 
0 22 
0 6 
4 4 
0 0 
4 23 
0 22 
4 45 
4 114 

000 
0 
1 

27 
0 
3 
0 

27 
0 

27 
28 

-9 -1 
2 0 
4 13 
2 0 
1 10 
0 0 
5 16 

-9 -1 
14 17 
16 17 

9 
2 
30 
2 

10 
0 
32 
9 

35 
36 

-9 
2 

10 
2 
6 
0 

12 
-9 
22 
24 

-2 
-1 

-15 
0 
4 
0 

16 
-2 
18 
18 

-1 
-1 
-16 

0 
-2 

0 
17 
-1 
18 
19 

10 
3 

25 
2 

0 
26 
10 
33 
36 

a 

S3A 
0 -12 
0 1 

12 -1 
0 3 
0 -1 
0 0 

12 3 
0 -12 

12 15 
12 16 

0 12 
0 1 
0 12 
0 3 
0 1 
0 0 
0 12 
0 12 
0 19 
0 20 

0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

S4A 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-a 
0 
0 
2 
0 
0 
2 

-8 
11 
11 

0 
0 
0 
0 
0 
0 
'0 
0 
0 
0 

8 
0 
0 
2 
0 
0 
2 
8 

11 
11 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



---------------------------------------.--------------------- 
APPENDIX F-28 
(- w -.c). 

%!2- 

R E S T R A I N T  R E A C T I O N S  

Point Load FORCES (lb ) MOMENTS ( f t -1  b ) 
name combination X Y Z Result X Y 2 Result 

S5A Guide 
----_- ----------- ------ ------ ------ ------- ------- ------- ------- 

GR 0 
T1  0 
El 0 
E2 0 
E3 0 
P f  0 
SEIS 0 
SUST 0 
occ 0 
TOTAL 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

1 1 
0 
0 
0 

11 
0 

1 1; 
1 1: 

0 
0 

11 
0 
0 
0 
11 
0 

11 
11 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

s 5c 

s4c 

s5 B 

Guide 
GR 
T1 
El 
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
TI 
El 
E2 
E3 
P 1  
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
El 
E2 
E3 
P1 

occ 
TOTAL 

0 -15 
0 15 
0 0 
0 4 
0 -2 
0 0 
0 4 
0 -15 
0 20 
0 35 

0 -7 
0 7 
0 5 
0 2 
0 4 
0 0 
0 7 
0 -7 
0 14 
0 21 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-16 
-64 
-1% 

4 
-1 

0 
16 

-16 
31 
96 

0 15 
0 15 

5 r 

0 4 
0 2 
0 0 
Ei 7 
0 15 

20 e. 
5 35 

.> 

.t 

Cl 7 
0 7 
0 5 
0 2 

24; ' * 24 
0 0 

2 25 
0 7 

2 4. 28 
2 4, 32 

0 16 
0 64 

16 
01 4 
5 5 
0 0 
7 17 
0 16 
7 32 
7 96 

e. .1) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

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

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



S48 

s3 c 

S3 8 

WALL 

Guide 
GR 
T I  
E l  > 
E2 
E3 
P1 
SEIS 
SUST 
OCC 
TOTAL 

Guide 
G2 
T1 
E l  
E2 
E3 
PI 
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T1 
E l  
E2 
E3 
P1 
SEIS 
SUST 
occ 
TOTAL 

Guide 
GR 
T I  
El 
E2 
E3 
PI 
SEIS 
SUST 
occ 
TOTAL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
1 
0 

0 

28 

2a 

28 
28 

0 
0 
7 
0 
0 
0 
7 
0 
7 
7 

0 
0 
7 
0 
0 
0 
7 
0 
7 
7 

-7 
-63 
-5 
2 
3 
0 
6 

-7 
13 
76 

-28 
1 
0 

-4 
0 
9 

37 

a 

-28 

38 

-40 
-1 
0 
9 

-3 
0 
9 

-40 
49 
50 

-9 
0 
0 
3 
3 
0 
4 
-9 
13 
13 

0 
0 
0 
0 
17 
0 
17 
0 
17 
17 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7 
63 

5 
2 

18 
0 

7 
22 

ia 

7a 

2a 

2a 
a 
1 

4 
0 

30 

46 
47 

28 

40 
1 
7 
9 
3 
0 
12 
40 
49 
50 

9 
0 
7 
3 
3 
0 
8 
9 

14 
15 

0 
8 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



28 
2 

26 
7 

22 
0 

35 
28 
51  
52 

-4 3 
-1 
13 

-1 
-14 

1 -1 

0 0 
23 16 
-4 3 
27 19 
28 19 

18 -a 

15 
1 

27 
4 

20 
0 

34 
15 
47 
48. 



APPFNnT 

. -  
.. . . 

.. -. . r. .  

:I. :'.2 
. .  . .;. 

. . .. .. . . . ..- . .  . _  
.. :.. . . .. . .  - 

I - 51 

ANGLES 
Equal legs and unequal legs 

Pmpn*i=~ fnr de.cicr?irr! 

- 
Weigh 

Ft 
Lb. 
2.77 
2.12 

per - - 

- 
Area 

In.* 

1.813 
1.621 

1.688 
1.527 

1.563 
1.434 

1.266 

1.234 

- - 
AXIS x-x AXIS Y-Y AXIS z-z - 

r - 
Ill. 

.529 
537 

,449 
.457 

1.369 
, .3n 

I.% 

1.304 

- 
- 
Tan 
a 

- 
r - 

In. 
.529 
.537 

.449 

.457 

,369 
377 

.345 

.304 

- 
- 
s 
_. 

1n.3 - 
1.227 
1.144 

1.134 
1.104 

1.091 
1.071 

1.04 

1.031 

- 
Y 

In. 

'.529 
1.506 

1.466 
1.444 

1.403 
1.381 

1.327 

1.296 

- 
- 

- 
S 

In.' 
.227 
.144 

.134 

.1w 

.091 

.071 

.04 

.031 

- - 
X 
I 

In. 
1.529 
1.506 

1.466 
1.444 

1.403 
1.381 

1.327 

1.296 

- 
r - 

In. 
,341 
.343 

2.92 
293 

,243 
,244 

.221 

.196 

- in.' - 
b227 
1.179 

1.139 
1.110 

1.077 
1.061 

1.032 

1.022 

1.227 
1.179 

1.139 
1.1 10 

1.on 
1.061 

1.032 

1.022 

2.34 
1 .80 

%* 
% 

1.92 
1.48 

0.900 

0.800 

1 

.._ ... . -- . . .  
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APPENDIX F-32 ,*.... 
I .  STRUCTURAL TUBING 

Square 
Dimensions and properties 

II Dimensions Properties" Dimensions 

Size Thickness 

-- 
S -- 

111.5 -- 
!536 
4.27 

8.13 

14.79 
(4.1 1 
:3.30 

3.48 
3.02 
2.45 

2.39 
2.10 
1.73 

1.50 
1.35 
1.14 

0.880 
0.766 
0.668 

". . 
.."d 

- 
z - 

1n.3 - 
6.43 
5.03 

8.02 

5.90 
4.97 
3.91 

4.35 
3.70 
2.93 

3.04 
2.61 
2.10 

1.96 
1.71 
1.40 

1.11 
1 .oo 
0.840 

. , .  . .  

- 
Area - 
- 
4.09 
3.14 

6.36 

4.36 
3.59 
2.n 

3.73 
3.09 
2.39 

3.1 1 
2.59 
2.02 

2.48 
2.09 
1.64 

1.86 
1.59 
1.27 

. .., 

Uominal' 
Size. Wall Thickness Weight 

per Ft I J 

19.7 
15.4 

21.8 

16.1 
13.5 
10.6 

10.4 
8.82 
6.99 

6.22 
5.35 
4.28 

3.32 
2.92 
2.38 

1.49 
1.36 
1.15 

r 

In. 
1.72 
1.75 

1.39 

1.48 
1.51 
1.54 

1.28 
131 
1.34 

1.07 
1.10 
1.13 

0.868 
0.899 
0.930 

0.690 
0.694 
0.726 

. ,.'I ... 

Lb. 

13.91 
10.70 

21.63 
: I  -4; 

14.83 
12.21 
9.42 

12.70 
10.51 
8.15 

10.58 
8.81 
6.07 

8.45 
7.11 
5.59 

6.32 
5.41 
4.32 

In. 

0.2500 
0.1875 

0.5000 
; .J,% 

0.3125 
0.2500 
0.1875 

0.31 25 
0.2500 
0.1875 

0.3125 
0.2500 
0.1875 

0.3125 
0.2500 
0.1 875 

0.3125 
0.2500 
0.1875 

. .. 

In. 

4.5x4.5 

4x4 

3.5x3.5 

3 x 3  

2.5 x25 

2x2 

12.1 
9.60 

12.3 
I f!.i 
9.58 
8.22 
6.59 

6.09 
5.29 
4.29 

3.58 
3.16 
2.60 

1.87 
1.69 
1.42 

0.880 
0.766 
0.668 

1650 
1280 
1080 

1270 
988 : 
838 

888 
699; 
596; 

81 8 
641 
546 

1160 

722 
565 

0x12 0.5000 
03750 
0.3125 

ox 8 0.5000 
0.3750 
0.3125 

ox 4 0.5000 
0.3750 
03125 

8x 6 0.5000 
0.3750 
0.3125 

16x12 0.6250 
0.5OOO 
0.3750 
0.3125 

16X 8 OSWO 
03750 
0.3125 

16X 4 0.5000 
0.3750 
0.3125 

14x10 0.6250 
OSWC 
0.3750 
0.3122 

it9.68 26.4 
68.31 20.1 
57.36 16.9 

76.07 22.4 
58.10 17.1 
48.86 14.4 

76.07 22.4 
58.10 17.1 
48.86 14.4 

110.36 32.4 
89.68 26.4 

57.36 16, 

76.07 222 
58.tO 17.J 
48.86 ._ 14.4 
62.46.' 18.4 
47.90 14.1 
40.35 119 

93.34 27.4 
76.07 22.4 
S.10 17.1 
48.96 14.4 

I 

.. 
1 -  

I 

i 

i 
1 

! -  
t 
I 

! 

'Outside dimensions across flat sides. 
"Propemes are based upon a nominal 

thickness. 

'Outside dimensions across flat sides. 

thickness. 
"Properties are based upon a nominal outside-comer Radius equal to two times the wall 

i i *-. 



WHC-SD-WM-DA-135 
REV 0 

OESIGN ANALYSIS 

Location ALL Q ROJELT5 Revised BV 

STRESS ALLCMABLES FOR SAFEYY C U S S  3 AN0 4 UHEH EQUIVALENT STATIC ANALYSIS. EASED OX UeC SEISHIC. IS PERFCgXED. 

A 36 A106. Gr9 A312 fP304L XSCO. Gr0 
Plates Pipes & Tube Pipes & Tube Criteria lubes 

Hin Temp Hin Temp t o  Hin Temp t o  65Q'F 
to  1OO'F ' '  ' 400'F 300'F Ref 13 

... 
ss 
Threr 
RcCs 

Loads c r i t e r i a  

... -- 
. .  

C r 4 h  

I,. .. --y ,.., -.-...- 
200CQ psi I 17800 psi 

(16900 p s i  
200*F-7OO.F) I s  16700 psi 1~500 i S 

Tension + 
Bending 22211 ps1 1.335 17:CO p s i  r Note I 1.25 

Note 3 

G W T b  
Seis 
or Wind 

26600 p s i  I 23674 psi 
(22477 psl 
200'F-700'F) 

Gr4h .as _.  . 
14240 psi 16000 psi 
(13520 psi 
200'F-700'F) 

Shear 
Gr*Th+ 
Seis 
o r  Vind 

21280 p s i  . I 18939 p s i  
(17980 psi 
200'F-700'F) 

1 . 2 x . S  
:totes i U  

17769 p s i  

Note 2 

GvTh 
~ ~~ 

12525 p s i  I .75f I 1C37S p s i  1 .755  

1 . t x .  7 5 s  
:;aces 3F.5 - 
- 
.as 
Yore 4 

Cr+Th 
+ Seis 
o r  Wind 

19950 p s i  I 17755 psi 16658 p s i  1.33x.7SS 12055 p s l  
:totes 1 & S I I Shear i n  

Fi l l e t  
We Id in$ 

Beaping 
(Pressure 
Eounda y 
Only) 

- 
- 

. . . .  32000 p s i  

. . .  

26720 psi 1.6 x 5 
Note 2 ........ . .  

.. . .  

.- Hydro- 
s t a t f c  
Test .. 

....... 
. . . . . .  

1 I 
l h h r - v i a l  iqnt-  

L 

GrZGravity Loads I-. -.. Th=Tkena 1 Lcaus 
Se I s=Se I sm IC  Loads 
$=Stress Allowdbie f r o m  re f .  1 6 2 
Sy=Yleld Strength 

c References: 

i. ANSI 831.3-87 * 

3. HSS SP-69 

a 

2. HSS sp-sa 

Hates: 
1. def. 1, Para 302.3.1(a). 302.3.6(a) and 321.1.3 
2. Ref. 1. Para :O2.3.l(b). 302.3.6(a) and 321.1.3 
3. Ref. 3. Para 4 . 5 ( b l  

- 
. 4.  Ref. 3. Para 4.Sic) . . . .  . . .  .; - 

._ 5. Ref. 3. Para 4.siaj 
6. I f  ANSI  831.3 does not give any clear cut directton for Stress analysis c r i t e r i a .  follcw AlSC Hanual of Steel 

= .. z, - 
. * 

- . .  . . . . . .  . _  . .  ..... 
. ._.Construction. where applicable. . 

1 - .  

.. . . -4 - .---:;: ;- .; *For w l d s  o ther  than f i l l e t  weld. use t h i s  allowable Or see ref .  1 f o r  further gu(&wt .  . ., . .  
. .  . . . .  . . . . . .  . .  .: .**. :..'*: .. . .Ke-(y 3 ' * . .-.i. -.---..- ............ . . . . .  . . . . .  . . . . . . . .  .:. .. , I. 
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Determining Weld Size / 7.4-7 

APPENDIX F-34 
Normally the use of these standard design formulas 

results in a unit stress. psi; however, when the weld is 
treated as a line, these formulas result in a force on 
the weld, Ibs per linear inch. 

For secondary welds, the weld is not treated as 
a line, but standard design formuias are used to find 
the force on the weld, lbs per linear inch. 

In problems in\poiving bending or twisting loads 
Table 5 is used to determine properties of the weld 
treated as a line. It contains the section modulus (L), 
for bending and polar moment of inertia (Jw), for 
twisting, of some 13 t);pical welded connections with 
the weld treated as a line. 

For any given connection, two dimensions are 
needed, width (b)  and depth (d). .. - : 7 5 ’ e, . <:-<! f .. *...#-AI(:- . 7 : ’ 

to bending loads, and polar moment of inertia (Iw) 
for twisting loads. 

Section moduli (S,) from these formulas are for 
maximum force at the top as well as the bottom portions 
of the welded connections. For the unsymmetrical con- 
nections shown in this table, maximum bending force 
is at the bottom. 

If there. is more than one force applied to the 
weld, these are found and combined. All forces which 
are combined (vectorially added) must occur at the 
same position in the welded joint. 

Determining W e l d  Size by Using Allowobles 

WeId size is obtained by dividing the resulting force 
on the weld found above, by the allowable strength 
of the particular type of weld used (Bllet or groove), 
obtained from Tables 6 and 7 (steady loads) or Tables 
8 and 9 (fatigue loads). 

I€ there are two forces at right angles to each 
other, the resultant is equal to the square root of the 
sum of the squares of these two forces. 

. I  . . 

f, = I/ f l 2  + €22 . . . . . . . . . . . . . . . . . . . ( 3 )  
- 

If there .are three forces, each at right angles to 
each other, ihe resultant is equal to thc square root 
of the s u m  of the squares of the three forces. 

. .  
. . a . .  . o  0 0 . .  ..... e . (4)  f, = J 

One imiortant advanttigc to this method, in addi- 
tion to its simplicity, is that no new fomu1;u must 
be used, nothing new must be Ieamcd. Assume an 
engineer has; just dcsigncd a beam. For strength he 
has used tlic .standard formula a = hl/S. Substituting 
the load on the beam ( h f )  and the propcrty of the 
beam (S) into this formula, lie has €ound thc bending 
stress (a). NOW, Re substitutes the property of the 

weld, treating it as a iinc (L), obtained from Table 5. 
into the same formula. Wsing the same load (M) .  

. f = M/S,, he thus finds the forcc on the weld ( f )  
per linear inch. The weld size is then found by di- 
viding the force on tlic \veld by the allowable forse. 

Applying System to Any Welded Connection 

1. Find the position on thc weldcd connection 
whcre the combination of forces \vi11 bc masimum. 
Thcrc may be more than one which should be con- 
sidered. 

2. Find the value of each of thc forces on the 
wcldcd connection at this point. ( a )  Wsc Tablc 4 €or 
the standard design ionnula to find the force on the 
weld. (b) Wsc Table 5 to find the propcrty of the 
we99 trcatctl as a line. 

3. Combine (vcctoridly) all of the forccs on thc 

4. Dctcrminc the required wcld sizc by dividing ~ 

weld at this p i n t .  

this rcsultnnt valuc by tiic allowabIe force in Tables 
6, 7, 8, or 9. 
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4. COMPONENT SUPPORT tNFORMATION 
ITEM 1 M A T Z I A L  S?ECI FiCATION I ITE?,! T Y Z  

1. U-30lt SZ.- 3 6 L i 2 2 Z Z  

SA-307 Gr. B or . 
2 .  Hex Nut ASTX A-307 Gr. A* I : L i n e n r  

1 1 

APPENDIX F-36 

I 

4 

.. . .  . .  .. . . . .  . .  . . .. - =..;' - '. 

. . . . .  . . 

. -  
_.... .-. 

GRINNELL COBPORAT I O N  
ASME SECTION I l l  
SUBSECTION NF 

z . - . . .  .. . - . .  . .  . ... , , <.. . -. .. 
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on v d u a  arc only applicable whm rhc anchon are installed without specid inspection as ser fonh in Sectron 306 of ihc code. 
cd KI~KS as3 for mchon instatled a minimum of 12 =&or diamncn on cenrer for 100 perccnr efficiency. Spacinf may be reduced IO 6 anchor 
provided the values are reduced SO perccnc. Linear interpolation m y  k used for inrcmcdiace spacmxs. 
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BEAMS 5-29 

hhl I =  . 
12 

I bt" 
c b  

h 
I= 1 - 0.289h 

v . 1 2  

t-b -I 

2 
3 

bh* 
3 
- 

A z = 0-577h 

1 + 2d/rR' 
6 

0.6906Ra 

O.47SR 

I -  
I79h 

h.112; I /<  I h ' 6 ;  I I 0.2896. '; r 0 0.28Vh. 

Bauschinger quotes for soft steel platcs. 1.27, Considirc. 1.37; 
Halt, I .5 (Roilroad Go:.. 1899). 

Wide platcs will not cxpnnd and contract freely, and the 
vPIuc of E will bc increased on account of side constraint. t\s 

a conscqucnceof I:itcnl contraction of thc fibers of the tcnsion 
side of a beam and lateral swelling of fibers at the compression 
side. thc cross section bccomcs distortcd to a trapcxoidal shap .  
and the ncutral axis is at the center of gravity of the trapzoid. 
Strictly. this shape is one with a curvcd perimctcr, the radius 
being r, /&. where r, is the radius of curvature of the neutnl 
line of the beam. and c1 is Poisson's ndo. 
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I 

t 10) 
SLAB ON GRADE - NO FOOTING 

Problem: 

The proposed new compressor bu i ld ing  (241-U-701) will be located i n  an area 
containing an existing asphalt s lab positioned several inches below ground 
surface. An assessment of f i e ld  conditions shows tha t  radiological 
contamination ex is t s  immediately below the. asphalt layer.  
contamination, the asphalt s lab cannot be breached or  the soil excavated 
wi thou t  high costs associated w i  h labor and disposal of contaminated material 

soil excavation resu l t s  i n  a violation of an SDC 4.1 (Rev. 11) requirement 
specifying a minimum footing burial depth of 2-ft 6 - in .  below finished grade. 
The burial depth requirement i s  t o  ensure tha t  the bottom of  a f o o t i n g  i s  
below the f ros t  l ine .  The volume changes ( f ros t  heave) tha t  occur dur ing  
freezing and thawing of  the soil mass suppor t ing  the foundation can produce 
excessive s t resses  i n  the foundat ions  i n  a bu i ld ing  and, as a r e su l t ,  cause 

Because of the 

and severe impact on constructio 2 completion schedule. T h i s  preclusion of 

- 
damage t o  the walls which are suppiorted thereon. 

S o l u t i o n :  
- .- 

e minate o r  
t o  eliminate the 

I f  a foundation is b u i l t  above the f ros t  l i n e ,  a method t o  el  
minimize the e f fec ts  of f ros t  action on bu i ld ing  in tegr i ty  i s  
water i n  the soil under the footinlgs. 
extending below the frost l i ne  is  an acceptable s t ructural  suppor t  system i n  
the 241-U-701 b u i l d i n g  i f  water is eliminated below the slab. 

Using a s lab on grade . . i t h o u t  foo t ings  

Frost action does no t  occur without the presence of water i n  the  soil.  
are three sources of water that  could contribute t o  frost action. 

There 

1) The soil mass is  below the water table. 

2 )  The water tab le  i s  w i t h i n  f a i r l y  close proximity t o  the so i l  tha t  
suppor ts  the foundation such tha t  upward movement of moisture by 
capi l lary action, evaporation, o r  condensation can occur. 

3)  Percolation from rainfal l  o r  snow melt. 

The deep water tab le  i n  the 200E Area precludes concerns about items 1 and 2 
shown above. Item 3, raSn and snau melt percolation, can be controlled w i t h  
proper drainage. The s lab design will incorporate drainage controls tha t  will 
eliminate percolation water. _Note.: The natural moisture content of the soil 
below the asphalt layer is the only water present. 
Hanford sands i s  5% moisture content. T h i s  low value will no t  contribute t o  
f r o s t  heave. 

A typical value for 

80-6400-060 I (12.87) 
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