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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):

e ECN No. 198255, "241-U-701 New Compressor Building"
e 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. These calculations were checked and supplemented with
calculations by Westinghouse Hanford Company (WHC). The WHC performed
engineering calculations to support ECN No. 198245 and ECN No. 196637. Al
engineering calculations appear in the appendices to this report.

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. 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 support an U.S. Department of Energy (DOE) milestone
to install five compressors by September 30, 1993, Equipment Stress Analysis
(ESA) has completed the independent review of ECN No. 198255 and the KEH
calculations.

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 SOC 4.1 requirement. This depth is required to avoid
damage to the slab caused by frost heave. However, radiological contamination
was detected a few inches below the grade. The foundation of the compressor
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building needs to be redesigned. Design for a slab on grade without footings
extending below the frost Tine 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.

1.2 SCOPE
The following items are analyzed for seismic qualification:
o Stability of new slab
. Foundation slab thickness
. Anchor bolts for foundation
o Compressor anchorage under seisﬁic Toads
. Dryer anchorage under seismic loads
. Electric rack anchorage under seismic loads

. Unbalanced moments of compressor.

1.3 SUMMARY

Analysis of the anchorage for the building is to qualify the design of
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. Analysis of
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 6-in. slab is 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.
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1.4 RECOMMENDATIONS
ESA recommends the following:
e ECN No. 198255, page 1, item #7, change impact level from 3Q to 3S.

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

e 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.)

e ECN No. 198255, page 4, add to general notes: "Backfill with native
soil materials in 4- to 6-in. lifts. Use mechanical compact1on to
compact each 1ift to an in situ dry-weight density of 110 1b/ft>.

e 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 quidelines given in "Slab Thickness Design for Industrial Concrete
Floors on Grade" (Packard 1976)._ For a post spacing of 28 by 46 in. and a
post load contact area of 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 1b with 28- and 46-in.
spacing in the transverse and longitudinal direction, respectively. This
capability is much higher than the weight (300 1b) of each pipe support on the
slab of the compressor building. The concrete bearing and shear stresses for
the pipe support with a Toad 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 of the pipe support is less than cne-third of the concrete
flexural strength. Calculations for the concrete slab are in Appendix B.

1.5.2 Building Anchorage

ASTM A307 1/2-in.-dia. bolts-are-used for. the_building anchorage because
the bolt requires En_ggggsgistance shorter than 2 in. in the bu11d1ng /
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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

Calculations (KEH 1993) performed to determine the adequacy of the
building foundation, anchorage for the compressor and dryer, and electric rack
under seismic loading were checked. Corrections for minor errors and changes
found in the calculations have been made on the original calculation sheets.
These corrections require no change on the safety items analyzed. The
calculation sheets, signed by the originator and checker, are in Appendix C.

1.5.4 Unbalanced 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
foundation 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
contamination exists several inches below ground surface. The new slab has
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 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 soil
satisfy design requirements. Analysis indicates that anchorage for the air
compressor and dryer is adequate to withstand seismic loads.

Concrete anchors to be used in the construction of foundation are the
ASTM A307 1/2-in.-dia. anchor bolts for the building anchorage, Hilti HVA
anchor bolts for the compressor, and Hilti Kwik-bolt II for other equipment
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anchorage. The work loads are smaller than the anchor values allowed for
these boits.

Structural evaluations also 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. Results show that the
bending stress is about 14% of the allowable stress of the Unistrut P1000
beam. The vertical Unistrut is welded to a 6 by 6-in. plate that is bolted to
the foundation. Calculations show that the 1/4-in. fillet weld is adequate
and that the bending of the 3/8-in.-thick plate is within the AISC allowable
stress allowed by the Manual of Steel Construction (AISC 1989). In addition,
the pull-out force and shear on the 3/8-in.-dia. bolts are well below the
values allowed.

1.7 REFERENCES

ACI 322 1972, "Building Code Requirements for Structural Plain Concrete,"
American Concrete Institute.

AISC 1989, Manual of Steel Construction, American Institute of Steel
Construction (AISC), Ninth Edition.

ASCE 1990, "Minimum Design Loads for Buildings and Other Structures," ANSI
A58.1, American Society of Civil Engineers.

KEH 1993, Calculations on "Building 241-U-701 Foundation Design, Compressor,
and Dryer Anchorage,"” ER3100-S01, W. A. Adamek, Kaiser Engineers Hanford
Company, Richland, Washington.

Packard, R. G., 1976, "Slab Thickness Design for Industrial Concrete Floor on
Grade," Portland Cement Association.

SDC 1989, SDC 4.1, Design Loads for Facilities, Hanford Plant Standards.

SDC 1992, SDC 4.2, Design and Installation of Expansion Anchors, Hanford
Plant Standards.

UBC 1991, Uniform Building Code (UBC).

WHC 1993, Engineering Change Notice(ECN) #198255 titled "241-U-701 New
Compressor Building," Westinghouse Hanford Company, Richland, Washington;
1993, Engineering Change Notice(ECN) #196637 titled "241-U-701
Compressor Building," Westinghouse Hanford Company, Richland, Washington.
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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 pipeline 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:

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

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

e Hanford Plant Standard SDC 4.1, Rev. 11 (DOE 1989), used as a general
design guideline for seismic loads

: . e AISC Steel Construction Manual, Ninth Edition (AISC 1989) for
; qualifying the support structures.

2.3 ASSUMPTIONS
The following assumptions governed the analysis.

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

Maximum operating pressure for the compressed a1r system is 100
1bf/in® (gauge); a design pressure of 125 1bf/in® (gauge) is used in
the analysis. The latter pressure is the rated pressure for the
safety relief valves.

The floor concrete is cast with the instrument pipe placed in

position. The pipe is assumed fixed and modelled as an anchor at
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.

For tees and valves, a stress intensification factor of 2.3 is used
for the pipe stress analysis, in conformance with ASME B31.3,
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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):

e ECN No. 198255, "241-U-701 New Compressor Building"
e ECN No. 196637, "241-U-701 Compressor Building"
e 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. These calculations were checked and supplemented with
calculations by Westinghouse Hanford Company (WHC). The WHC performed
engineering calculations to support ECN No. 198245 and ECN No. 196637. All
engineering calculations appear in the appendices to this report.

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. 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 support an U.S. Department of Energy (DOE) milestone
to install five compressors by September 30, 1993, Equipment Stress Analysis
(ESA) has completed the independent review of ECN No. 198255 and the KEH
calculations.

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. This depth is required to avoid
damage to the slab caused by frost heave. However, radiological contamination
was detected a few inches below the grade. The foundation of the compressor
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building needs to be redesigned. Design for a slab on grade without footings
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.

1.2 SCOPE
The following items are analyzed for seismic qualification:
. Stability of new slab
. Foundation slab thickness
. Anchor bolts for foundation
. Compressor anchorage under seisﬁic loads
. Dryer anchorage under seismic loads
. Electric rack anchorage under seismic loads

. Unbalanced moments of compressor.

1.3 SUMMARY

Analysis of the anchorage for the building is to qualify the design of
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. Analysis of
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 6-in. slab is 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.
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1.4 RECOMMENDATIONS
ESA recommends the following:
e ECN No. 198255, page 1, item #7, change impact level from 3Q to 3S.

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

e 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.)

e ECN No. 198255, page 4, add to general notes: "Backfill with native
soil materials in 4- to 6-in. 1ifts. Use mechanical compact1on to
compact each 1ift to an in situ dry-weight density of 110 1b/ft

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

Changes are made in ECN #198255 according to these recommendat1ons 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 quidelines given in "Slab Thickness Design for Industrial Concrete
Floors on Grade" (Packard 1976)._ For a post spacing of 28 by 46 in. and a
post load contact area of 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 1b with 28- and 46-in.
spacing in the transverse and longitudinal d1rect1on respectively. This
capability is much higher than the weight (300 1b) of each pipe support on the
slab of the compressor building. The concrete 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 of 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 1/2-in.-dia. bolts-aremused,fonwthe;bulldlng—anchonagg\pecause
the bolt requires En‘gggg\gjstance shorter than 2 in. in the bu11d1ng y;
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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

Calculations (KEH 1993) performed to determine the adequacy of the
building foundation, anchorage for the compressor and dryer, and electric rack
under seismic loading were checked. Corrections for minor errors and changes
found in the calculations have been made on the original calculation sheets.
These corrections require no change on the safety items analyzed. The
calculation sheets, signed by the originator and checker, are in Appendix C.

1.5.4 Unbalanced 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
foundation 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
contamination exists several inches below ground surface. The new slab has
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 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 soil
satisfy design requirements. Analysis indicates that anchorage for the air
compressor and dryer is adequate to withstand seismic loads.

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

ASTM A307 1/2-in.-dia. anchor bolts for the building anchorage, Hilti HVA
anchor bolts for the compressor, and Hilti Kwik-bolt II 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 of the top beam in the electric rack. Results show that the
bending stress is about 14% of the allowable stress of the Unistrut P1000
beam. The vertical Unistrut is welded to a 6 by 6-in. plate that is bolted to
the foundation. Calculations show that the 1/4-in. fillet weld is adequate
and that the bending of the 3/8-in.-thick plate is within the AISC allowable
stress allowed by the Manual of Steel Construction (AISC 1989). In addition,
the pull-out force and shear on the 3/8-in.~dia. bolts are well below the
values allowed.

1.7 REFERENCES

ACI 322 1972, "Building Code Requirements for Structural Plain Concrete,"
American Concrete Institute.

AISC 1989, Manual of Steel Construction, American Institute of Steel
Construction (AISC), Ninth Edition.

ASCE 1990, "Minimum Design Loads for Buildings and Other Structures," ANSI
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KEH 1993, Calculations on "Building 241-U-701 Foundation Design, Compressor,
and Dryer Anchorage," ER3100-S01, W. A. Adamek, Kaiser Engineers Hanford
Company, Richland, Washington.

Packard, R. G., 1976, "Slab Thickness Design for Industrial Concrete Floor on
Grade," Portland Cement Association.

SOC 1989, SDC 4.1, Design Loads for Facilities, Hanford Plant Standards.

SOC 1992, SDOC 4.2, Design and Installation of Expansion Anchors, Hanford
Plant Standards.

UBC 1991, Uniform Building Code (UBC).

WHC 1993, Engineering Change Notice(ECN) #198255 titled "241-U-701 New
Compressor Building," Westinghouse Hanford Company, Richland, Washington;
1993, Engineering Change Notice(ECN) #196637 titled "241-U-701
Compressor Building,” Westinghouse Hanford Company, Richland, Washington.
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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 pipeline 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:

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

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

e Hanford Plant Standard SDC 4.1, Rev. 11 (DOE 1989), used as a general
design guideline for seismic loads

. e AISC Steel Construction Manual, Ninth Edition (AISC 1989) for
qualifying the support structures.

2.3 ASSUMPTIONS
The following assumptions governed the analysis.

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

o Max1mum operating pressure for the compressed axr system is 100

* 1bf/in® (gauge); a design pressure of 125 1bf/in® (gauge) is used in
the analysis. The latter pressure is the rated pressure for the
safety relief valves.

e The floor concrete is cast with the instrument pipe placed in

position. The pipe is assumed fixed and modelled as an anchor at
this point.

e 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.

‘ =7 e For tees and valves, a stress 1ﬁtensification factor of 2.3 is used
: . for the pipe stress analysis, in conformance with ASME B31.3,
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(ASME 1990).

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

e Friction forces from thermal movements are small and therefore are
neglected in the pipe support calculations. -

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 allowabies. However, a
conservative absolute summation of three seismic components was checked and
found to produce a stress level within that allowed by the code.

In general the piping and pipe support stresses are small, and the
overall design is conservative.

2.5 CONCLUSION

The instrument air piping and pipe supports for the compressed air system
meet the applicable code requirements and are acceptable.
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H-2-36381 1 2 W. ADAMEK ' 198255 4
ADOY
f—
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SUPPO

NOTES:

1. CONCRETE COMPRESSIVE
STRENGTH f¢c=3000psi
AT 28 DAYS. TEST fER ACI 30\.

2. REINFORCING STZEL
SHALL CONFORM TO
ASTM A615. GR.60.

fy=600Q0psi. }
3. BACKFILL WI'TH NATIVE SOIL MATERIALS
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Tank Waste Remediation System -

Facilities Operations B DEPARTMENT OF ENERGY
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| ADD:
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BUILDING
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SEE -
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SEE NOTE 22 EXISTING
_ GRADE—
(AN _SECTION
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ADD: WHC-SD-WM-DA-BS
R-2-36381, SH1, REV2 REV 0
GENERAL NOTES: ' APPENDIX A-12

20. CONCRETE COMPRESSIVE STRENGTH f'c = 4,000psi AT 28 DAYS.
TEST PER ACI 301

27. REINFORCING STEEL SHALL CONFORM TO ASTM A615, GR 60
fy = 60,000ps;.

22. 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 EACH LIFT TO DRY WEIGHT DENSITY OF 120 PCF.
CLEAR CONSTRUCTION SITE OF FOREIGN MATERIAL AND DEBRIS.

23. COATING FOR BURIED CARBON STEEL FIELD JOINTS, FITTINGS AND
SHORT LENGTHS OF PIPE TO BE TAPECOAT CO "TAPE COAT 203"
PRIMER TO MEET ALL REQUIRMENTS OF AWWA C203 SPECIFICATIONS
FOR HOT APPLIED TAPE.

24. SEL PROCUREMENT SPECIFICATION ER3100-P1 FOR NEW BUILDING.
INSTALL NEW BUILDING PER MANUFACTURERS RECOMENDATIONS.

25. CUT ACCESS HOLE IN EXISTING CONCRETE SLAB AROUND EXISTING
AIR PIPE TO EXPOSE SUESTRATE. FIELD ROUTE AIR PIPE BELOW
FLOOR OF 241-U-701 AS SHOWN AND TIE INTD EXISTING PIPE
WITH TEE AND PLUG. FILL ACCESS HOLE WITH FIBERGLASS BATT -
INSULATION, COVER WITH 1/4” GALVANIZED PLATE AND SEAL. ‘

26. REMOVE EXISTING BUILDING, COMPRESSOR AND EQUIPMENT.
CONCRETE SLAB TO REMAIN.

27. ENCLOSURE SHALL BE QUAZITE PC1212BG12 WITH OPEN BASE,
GREY IN COLOR AND MEASURING 14"x14"x12 3/4"D.
ENCLOSURE AVAILABLE THROUGH STONEWAY ELECTRIC SUPPLY.

28. ANCHOR BOLTS TO BE 1/2" DIA x 5 1/2" L WITH 1 1/2"
THREAD LENGTH. BOLTS TO BE EMBEDDED 4" MINIMUM AND
LOCATED AT 4'-0" ON CENTER. MATERIAL TO BE ASTM A307.
BOLTS TO HAVE A 2° MINIMUM EDGE DISTANCE.

28. ASPHALT APRON WILL EXTEND TO THE EXISTING FENCE LINE ON
THE WEST AND SOUTH SIDE OF THE SLAB. ON THE NORTH AND
EAST SIDES THE APRON SHOULD EXTEND A MINIMUM OF 4° FROM
THE EDGE OF SLAB. SLOPE APPROXIMATELY 1:10. SEAL ASPBWALT
TO QONCLRETE.

30. THE DESIGN ANALYSIS FOR THE 241-U-701 COMPRESSOR
BUILDING FOUNDATION, PIPING AND EQUIPMENT SUPPORTS IS
CONTAINED IN WHC—-SD—-WM—-DA—135.
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REV O 1LEeN 198245
' ENGINEERING CHANGE |
APPENDIX A-14 >r0j.
i @ iCN

2. ECN Category (mark one) | 3. Originator's Name, Organization, MSIN, and Telephone No. 4. Date

Supplemental 1 | A1 Kostelnik, WHC, S0-09, 3-4471 1/15/93
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Change ECN 1] 5. Project Title/No./Mork Order No. 6. Bldg./Sys./Fac. No. 7. Impact Level
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Super?edut_': 0 Air System

Vi
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See Block 12 | 1982.55 N
11a. Medification Work 11b. Work Package | 11c. Modification Work Complete 11d. Restored to Original Condi-
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[X] ves ¢fitl out Bik. N/A
116) 2W-92-1027
[] o cua ?::5'1;;?- Cog. Engineer Signature % Date Cog. Engineer Signature & Date
12. Description of Change
SC-3

Affected Documents:

R-2-36380, Sk |, Rev. 2
H-2-36381, Sh. 1, Rev. 2
H-2-73682, Sh. 1, Rev. 6

'Revise H-2-73682, Sh. 1, Rev. 6 as shown on pagey

Reuise k-2-3L38O, Sh. |, Rev.Z a3 shown on Pages |5 =|]
1) Add new sheets to above drawings as required.” ’

13a. Justification Criteria Change [] Design Improvement [X] Envirormental [ ]
(mark one)
As- Found [ ] Facilitate Const. [] Const. Error/Omission [ ] Design Error/Omission [ ]

13b. Justification Details

Existing tank farm equipment is insufficient for current air delivery requirements and
beyond repair.
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18. Change Impact Review: Indicate the related documents (other than the engineering documents identified on Side 1)
that will be atfected by the change described in Block 12. Enter the affected document number in Block 19.

SDD/DO [ ] Seismic/Strass Analysis [] Tank Calibration Manual [ ]
Functional Design Criteria [ ] Suns-/Dq:iun Report [] Heatth Physics Procedure [ ]
Operating Specification [ ] imsrisce Control Drawing ~ [ ] Spares Multiple Unit Listing [ ]
Criticality Specification [ ] Calibration Procedure [] Test Procedures/Specification [ ]
Conceptual Design Report [ ] instalistion Procedure [] Component Index [ ]
Equipment Spec. [ ] Maintsnance Procadure x ASME Coded ltem [ ]
Const. Spec. [ ] Engineering Procedure [ ] Human Factor Consideration [ ]
Procurement Spec. [ ] Operating Instruction [] Computer Software [ ]
Vendor Intormation [] Operating Frocedurs N Etectric Circuit Schedule []
OM Manual [ ] . Operationst Satety Reguirement [ ] i{CRS Procedure [ ]
FSAR/SAR [ ] EFD Drawing [ ] Process Control Manuai/Pian [ ]
Satety Equipment List [ ] Cell Arrangement Drawing [] Process Flow Chart [ ]
Radiation Work Permit [ ] E isl M ial Specificati [ ] Purchsse Requisition [ ]
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APPENDIX A-16

4}-U-701 General Notes:

%« Only Note: (Reference Drawing H-2-36381 Sh.l Rev.2. Incorporate this ECN with ECN
198255. Delete reference to Det.I, Zone F-7, from "241-U" site "Plan" view. Add the
following general notes to drawing as required, renumber as necessary. All of the

following notes apply directly to the new design if old drawing notes are not listed, they
do not apply.)

3) 241-U-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 100 PSIG. All components shall be
rated for 125 psig minimum.

4) 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.

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

6) Labels - Label valves and instruments in accordance with HPS-I1-2-7, Type C, 1/4"
characters per P&ID nomenclature. Label size may be increased as necessary.

7) Installation of 241-U-701 piping shall be performed per ASME B31.3. Unions to be
installed as necessary to facilitate servicing of components Slope piping a
minimum of 1/8" per ft. to drain locations.

8) - Pneumatic testing of 241-U-701 air piping shall be performed with instrument quality
air per ASME B31.3 para. 345.5. Test pressure 110 psig £ 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.

10) Equ1pment Mounting - Mount air compressor with hard, rubber pads as supplied by
vendor and dryer using 1/2" concrete anchors embedded 45" Shim as required to
level within +/-.060". Use additional lock nuts and snugtight“ per AISC steel
construction manual. Hilti HVA, ASTM A36, 1/2" x 6'/2" (Hi1ti HVA Anchor Rod 686675
with Adhesive Cartridge 668046). Consult manufacturer’s instructions for
installation.

11)  Pipe Support mounting - Locations may be adJusted to avoid rebar or other
construction restraint. Piping to have minimum 030“ gap on both sides and top
through pipe supports (guides only) Use 1/2" x 42" Hilti Kwik Bolt II to anchor
supports. Minimum embedment 2'“*." Install per KEH procedure CV-9.

12)  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").

13) 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.

14) Tolerances - Piping and supports to be field fit approximately as shown. Piping and
support dimensions are +/- 1’'-0". Equipment location dimensions be held within +/-
e 1" unless otherwise specified.

: .5) Install the flow meter with a minimum of 1 foot. straight piping run into the inlet
and 6 inch straight run from the outlet to verify fully developed flow.

A-7320-036.2 (11/88) (EFY GEFO94
Engineering Change Notice Continuation Sheet
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New item Description list: APPENDIX A-17 .

ECN 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).

1) 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.l Rev.2

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

14) 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 o0il level switch, high temperature
switch, dual controls, motor starter mounted and wired, (Ingersoll
Rand model 10T3NLM-E15). 480 V 3-phase power single point
connection motor to have a 1.15 min. service factor.

15)  Air dryer - Regenerative heatless pressure swing air dryer, inlet flow rate 45 scfm
for .at 100 psig, 120°F., moisture content saturated, outiet flow rate
241-U-701 dewpoint -40°F. @ 100 psig. Automatic purge saving system, maximum . '
purge rate 8 scfm. Switching Failure alarm, active tower lights, NEMA - '
Enclosures, and Humistat. (Hankinson model DH-45 with Sensatherm auto
purge saving system, high dewpoint alarm).

16) Prefilters/Afterfilters - 1 Micron Air line filter, 100 scfm @ 100 psig capacity,
for with manual drain. Air inlet/outlet connection is 1" NPTF
241-U-701 Rated 125 psig @ 120°F Min. (Hankison Series 3100, T100-08F-48-A.)

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

18) Coalescing Filter - 0.025 micron ultra high efficiency oil removal filter, 100 scfm
for at 100 psig, with internally mounted automatic drain.
241-U-701 Air inlet/outlet connection is 1" NPTF. Rated 125 psig @ 120°F
Min. (Hankison model A100-08F-100-D.)

20) Automatic condensate drain valves - Electrically operated solenoid valve controlled

for _ by a solid sate electronic timer, (Hankison
241-U-701 model 532-04-150).

21) Air flow meter - Differential pressure, direct reading flowmeter, horizontal flow to
for the right, bronze, 50 scfm, 1" IPS, calibrated for air at 100 psig and
241-U-701  100°F. Rated 125 psig and 120°F Min. (RCM model# 1-71-R-50-1IE).

22) High Pressure Safety Relief Valve - 1" x 1" 70 scfm @ 125 psig min. capacity, ASME
for Boiler and Pressure Vessel code section VIII certified. ,
241-U-701 (Crosby 1" x 1" JRU-C-Type E, Set Pressure 125 psig). ' .

A-7320-036.2 (11/88) (EF) GEF094%
gngineering Change Notice Continuation Sheet
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. Page
: . Low Pressure Safety Relief Valve - 1" x 1" 70 scfm @ 125 psig min. capacity, ASMt
e for Boiler and Pressure Vessel code section VIII 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
for cooler on compressor with 1" wall thickness, molded,
241-U-701 sectional, rigid fiberglass pipe covering meeting

requirements of FSHH-I-558, Form D, Type III, Class 12,
complete with PVC jacket with pressure sensitive closure
system. Tape: 3 inch wide pressure sensitive metallic

. foil Scrim Kraft (FSK) tape, Nashua FSK) or (Ideal No.
491 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.

A-7320-036.2 (11/88) (EF) GEFQ94
Engineering Change Notice Continuation Sheet



ENGINEERING CHANGE NOTICE Sg_(ETCH

Ref. Dwg. Sl Fev. Preparec By Checked By £CH Neo. pogi"
H-2-36381 1 2 S.F.HARRIS ' 198245 %
LA © WHC-SD-WM-DA-135
I REV 0
LEGEND APPENDIX A-19
REDUCER

PRESSURE REGULATING VALVE PRESSURE IMDICATOR

GATE VALVE FLOW INDICATOR

BALL VALVE TRAP

SONLIIID  VALVE @ TEMPERATURE IMDICATOR
T
F

o FILTER
CHEC KR VALVE

SAFETY RELIEF VALVE EM EXHAUST MUFFLER

HEEDLE VALVE 0 ¥ SUPPORT LOCATION

RESTRICTING ORIFICE

FLEAIBLE HOSE

KEH-0159.00 (1.°83) ACf\f’ -

g
L i
5@ (J96A0 9 COO © s ey IR




WHC-SD-WM-DA-135
REV 0

APPENDIX A-20

ENGINEERING CHANGE NOTICE SKETCH
!

Ref. Dwg.

H-2-36381

Th. Rev. Pregaored By Checked By £CH No, Pogyd 1

11 2 S.F.HARRIS . | 198245 7/8‘

Y

WvdovIad MO4

SRV-1
{SET @ 200 PSI )

c2)

SRV-
(SET @ 60 PSI )

})l

§3AT3039
0SSIFIN0D

(SET @ 60 PS1) )

: ok
13 SRvV-¢

' < (SET @ 135 PSI ) /\

._._._.t;;\:.’\;._.. e

. ' -

-<

G.‘ é

4———4E‘ -

b [v.]

l

1

s

1

|

1

SRV 3 l
|

|

2 |

EV-14 V-4 R
+2e A
=t |<
’ -q:}_-DQ——— 1;@ ~i
O_‘ i v-3 Z
7e 36 Z
[Io2N, m ¢ 0
%S < H b
ZQ o 2 —i
a” - o2 M
E 1/2"CD-MS @

m
<
)
(%]

1" 1A-M7

-102-0-4¥%C .,

38 TvHS Q1314 NI NOILVOISIIN3Al ININOLHOD

FIVAHIVH HOSS3IHdNOD

[n]

¢

& e—

Yy
#S 1" TA-M7
|o ] [ >
e ~ 1" TA-M7

WKEH-0159.00 {1788} A0,

e ma————y ABE B ath @8 £01)00.41 PHCE AN UMDY O PIN IO SR TSNS SED® (¢ Be OB Pt L 0 © e wpa
-




w0

o™

=

i r—

< [3Y]

[ |

! <

=

= ><

) —

(=] (]

n o =

i [FW]

O > Q.
| pn g ¥ W) oo
| = <C

Page '

ECN Ma.

198245

Checked By

ENGINEERING CHANGE NOTICE SKETCH

Prepored By

S.F.HARRIS

Rev.

2

Ref. Dwg.

H-2-36381

|
|
|
|
|
:
|
!
!
!
|
|

SET € 200 PSI

PURGE \

ORIFICE —

AIR DRYER DR-1

o

SRV-5 SRV-b

7 Pl
s 5

v-35

D

MNOTE:
_ COMPONENT IDEMTIFICATION IN FIELD SHALL BE
PRECEDED 8¢ ™ 241-0U-701-

SET @ 200 PSI

-/
L/
AL

~——— AIR DRYER PACKAGE

1" X 1,/2" REDUCER

y

HUMIDISTAT SENSOR T

V19 o
. 1'"TA-M7
it ﬂlVA.a >

I}

DEWPOQINT ! R =
TEST PORT —
\ .— v-30 B ,@
e .
FLUG s “
1" x 38" 3 R CSET ¢
i v-23 v-24 SET 2
. _ moomn b o] 21 PSI
I I I
: = a SRy-8
= (] ~
> Yo ). A 2
I ROCR set @
102700 ME \ 23 P3I
- \
_—
Au.S o _W_
& <&/ v-27
Z Mww 8
~ >
T 1" X 12" REDUCER
UIA-MT
- PO
v-18
172" CD-M5 | 7O INSTRUMENT
AIR USE
v IR USERS

FLOW DIAGRAM

T~ CONDENSATE DRAIN TO

PORTABLE CONTAINER

RETI-0159.00 (1,°88) Ac.\q'

ORI g ¥

xR




WHC-SD-WM-DA-135
REV 0

APPENDIX A-22

ENGINEERING CHANGE NOTICE SKETCH

Frepored Dy Checked By ECN No. Poge

Ref. Dwg.

4

H-2-36381 11 2 S.F.HARRIS ) 198245 %&
Add 2= z3
2 = pd
. E}l/.g‘ §§ o
@ 252 # g
Z2r—m fé‘ x
=] z=3 /)“ =z
1 < = gg
: l _0_,,/y & %’-B
0 DM
[l
B, T -
A o
T - T 25
- >
E«’ | ELECTRICAL EQUIP ) o

P

@ 9

- i Y
".ONTROL] :

[ COMPRESSOR
RECEIVER

(.0-,21)

NV1d

3INON :3WIS

R

. 3-0" ]

1 .
r Wl CLEARANCE e
> .

@

Q
3FONVHVY3ID NINW
o<
30NVUVITD NIN
0-¢
MNPV = = =Y SUEVEVENENE | S IS S
//

()
2
T
)
?o m o
4 2w ]
o))
- T M
c:). - Ao
’ e g Ve
=Y i} 2 - 0=0) o
|
} ] N .
' 12'-2")
lf: ~ - (o]
Q@ e ("’ - ;3’(23
(10°-0" -G
: - 5T
[y 2]
Ml
b
Om
(@]
i zZ0
-0
{ > >
] ZZ
[l M-
1 U— i
i ° :
I - KEH-0159.00 {i-88) Afaq
5 |
l' 8
; X
e |
- {
I ' i
1\_ - -~ - - revey 13




WHC-SD-WM-DA-135
REV 0

ENGINEERING CHANGE NOTICE SKETCH

APPENDIX A-23 .

Ref. Dwg. b Rev. Frepor el By Checked By £CN No. Poge
H-2-36381 1 2 S.F.HARRIS 198245 1 %T
(1'-0"
1.
4 @ 8 v
[il"u—m f
13> i e & ]
) " — wl=- - ‘..< _
e B <5 g = N
[ - \ =
~ | —t 8- W<
il 2 &
e A I
rd
3 — A 1"-1A = 5 \i
(=] -—S—{o
) a
(1'-9") (2'-0" {2'-0")
..
- ~ .
!\Y\ ~nI:n
=5
BEaR
LM
253m
o - 2 53
Alis = H Z 223
N D 3 a0
e (2 ¥ N
e 3 i — z
i 3 75
YI H -2
Y
W (I Iy
== = SRV-7
= .
U—6

REI-0159.00 (1, 887 CR0




WHC-SD-WM-DA-135
REV 0

APPENDIX A-24

KEL-0159 00 (1Lﬂl_l_A{‘nﬁ

ENGINEERING CHANGE NOTICE SK{ETCH

Ref. Dwg. u Rev. P aporad By Checked By . £Ci No. Page

Ho2-36381 | 1| 2 | S.F.HARRIS o 198245 1y

(W-9M - (5'-0"1 _7_I
- : *‘ 13 &
- 1403 € D | f
.V_. A‘ ,lga‘(ji)_..
-~

'
&=
H¥3ONO3Y,ToL X LT\
3
SI0HIN0D]
Hira0
/\./

w
e A 3 \
— N~
ue - 2 ; )
b (93]} £
=~ - lﬂ-
™o ‘
v — o ]
il L 2 S
. "
n o .
-1 -
[ — —
S 7
. 7 5
““".i‘.
Y-S
s e M
LS BN i@l 3
1 NG -
s
SES2 o -
Gmez || :
> . <
b wgl‘g (=t N -
ot z 35
- b B“ﬁ'g
m—t
L‘ =a —Lj L
»0
LS
S 32
Z
a
o V-3
Sh i
L.,O-,l)
b

(1°-3 387 132 1221

KEH-0153.00 (1-881 ACAL

ORISR ettt




L

o™

—t

| (Ve
<t o
o 1
! <C
=

= ><
[} —
(=] Q
[Ve N =} =
| Lo}
Q> .
= g ¥ (=1
= o <L

ENGINEERING CHANGE NOTICE SKETCH

v

o S
Dwg-dl’
&

'y

<

NN

a0

[8)}
°.1|
z
z
(53
W
&

k']

[

X

e

£

(5]
wn
—
o
[0 el
<

& I

T

VA

»

&

i o
[ve]
3
O
M
1

» N
W_
°x
&

PRESSURE REGULATOR VALVE
FRV-1 SET AT 21 PSI

SRV-3 |||/

SAFETY RELIEF VALVE
SET AT 25 PSI

172" REDUCER

{5'-0")

A

1.-2" REDUCER

I
©
[
)
[ INSTALL HUMIDISTAT
{ PROBE HERE
. oRvER |
[CONTROL3
= _ V-I7
M ol ST
™y - o B ™4
o I
=1 a1\ m
> 1%
o [ —
Y .
1 ’ (- /
T PORTABLE 7 -~ L pEWPOINT
CONTAINER B TEZT PORT
e 2y (3-8
: g »
. -
- (8'-3")
P NSTRUMENT
- Emncmma
|~ /) SECTION

A4

\_J SCaLE: 3/4=1-0"

881 ACAL:

KEH-0159.00 (1.°88)

9
Q
I3

e e




WHC-SD-WM-DA-135
REV O

APPENDIX A-26

KEH-0159.00 (1./8/) ACAD

ENGINEERING CHANGE NOTICE SKETCH

Ref. Dwg. Th Rev. Prepored By Checked By
H-2-36381 1] 2 S.F.HARRIS

ECM No. Page

198245 1%(

M)\ NOTES: ( CONTINUED FROM PAGE 3 )
AT GIFFEREMT ELEVATIGUHS AS SHOWN ON MIE PIPING DRAWINGS

( NOTES CONTIMUED ON PAGE 15 )

—TS 2 X 2% 14
/ ASTM AS00 GR 8
8 LINE SIZE U-80LT

/ GRINMEL FI1C 132
3

— L 1-1/2 X §-1/2 X 174
ASTM A6
LENGTH AS REQD

STIN

h
4 HOLES /
3.71€" Ola TuRy

—— 12" WILTL KWEK BOLT 11
(21047 M EMBEDMENT

LRGSR
TiP 4 PLACES

DETATIL

SCALE: }OHE

<
.

16. SEE SECTIONS A, 8. C, & D PIPING DRAWING FOR LOCATION AHD IDENTIFICATION OF PIPE SUPPORTS.
17. THIS 1S A TYPICAL SUFPORT DRAWIMG. HORQOZOMTAL ARMS MAY BE ADDED TO SUPPORT THE PIPE LIME

18. 1/2" DIA COHOENSATE PIPE LINE MAY BE SUPPORTED FROM THE VERTICAL STAMD PIPE AS REQUIRED.

<
N,
e EXAMPLE [NSTALLATION: |
17 (HSTALL PIPE SuPPORT AS REQUIRED SUPPORI
i LOUCATIONS ARE [NDICATED 8Y THE SIMUOL + ON
334" i€ PIPE
(7Y ]
10"
<
& 11727
3 e
3l
&3
= Y
i n ¢ o=
z|e 1-102"
3l
& 2
-

3/16701A PLATE 3.-8" 5
VENT HOLE —— asiu A3p ViR EARASCEL OLE
Y Can U-80LI SIZE (1P
\‘ % TEMPLATE HOLES FROM U-BOLT
\ .
N —2 SECTION JEA)
\ SCALE™IIONE U :

KEH-0159.00 (188} ACAD




ENGINEERING CHANGE NOTICE CONTINUATION SHEET Page 14 of 18 BN 198245

L)
ly P
ADD TO H-2-36381 SH 1, REV 2 £R
T fy
. W) ; . :
oG \ T V\‘S
: v B
g N N .
i m‘ b uy,
S . ; r,
;. ":x . h . '/‘ d e
HE . '/Z‘Q?f‘& 3 Y Rogh 1/
- v ks
: ;; ' N R ' " ,
1 gy RYER
A ! Pnogtl oy g DR\‘
2 K] {, t HE& ER
P SO \ . ! HUMI
- ‘!v': i N Vx‘ /1 X D|s?
3 B e
> ' 3 1
ad’ /e
r Nm z B
- by Mg w <O
i NI m ]
" & R 2 o4
s \\ — i
5 » . = i
; b
N e L8
Ocp I/ . -
., ‘\ R /T ~ 0
; . w
.
T

~241-U=701 INSTRUMENT AIR SYSTEM

SCALE: NONE

PLOT = 1/1 ZRCBO09S

7/9/93




DA-135

Jreur Eir A

OMNOZFOHTIHDTITH3A0

REV 0

—Zm._.lt«m pu_uqm —.AUN‘IDI_...WI.

WHC-SD-WM

APPENDIX A-28

‘ONIdId TV MO128 0 JACAY .8 38
01 Sv O3 SHOTIYDI0 1IvEd3D3Y 10vX3 31vYNIGZ00D Of
1314 GYIS HOOS JAD3Y Br HILIMS LML HNOH BYIS
H001S IA0AY 00 ATILYRIYOYddY STIDeidITIy 1NN -0C

‘WINYIB D149 €I dIMvISF 1D 6T
9079 102-f- 1 v RE FILNID YIMO-INIW 3L 21 Dd-iv 8T

ITTMYIHLC HAOHS SI3TIN LINONOD QICTY AIYD

IMY Tiw D

Rl
1-€ 35 D1 NI S1INOMID ONMEZMOY 20

123011103 €61 OLYLIN
HiM JMVQESOIT HE 30Ny 39T Nynidvds 0003 ¥ N
CHNY LINGHCD 11OVEdIZIY GHY ONTEKITY JLr0d -N3L4 -92

HALINYIG HE O HYHL Y304V 3008 HIYINID ION
TIPHS 33WEYD 0 1003 3IN0 HIHLIA IVIE3IIYN NINDvE
NSAYE ONIENG ANY JH0338 39vnvd IW2IHYRIIN
L1SHIYOY 031035084 38 TIVHS SIBYD DMIOHNOBD -+

ONTQIING 3HL HON4 .+ 0L & 38 Tive§ 373vd ano-CT

W9-.C 28 TWvHS
31545 31SYD OMD 3WE IO HId30 WIunad vinwinn -IT

wnol
G3N08ddY ¥0 ,013M0VD n»u:agmn 0J1¥3, 38 NvHS
SOVIM TO¥ ONYD-01-318YD GHY 318vI-01-318¥3 VY -12

‘¥3Id0D NMYHO QuvH
NAIGAN 0% 38 TIVHS 318¥Y INIONAOYD "132:5 3av¥D

‘TeazinvaIvd 9MOYE X VIQ.8/6 38 TIVHS SO0Y GHD TV -0T

"0312193d8
ITIMEIHLO SSITINN 1718 INSY ¥3d Yy SNOLLYEASdddY -6

v

‘ONLGIIM GYD 28 NOT1JINNOD
YN0 ¥O0 BZ1 ON “L¥YD SONIH 3SNOND

“IYN0I YO BTX ON “LY) SONIH 3SN0ND
“IVNIN3N YOLINOHOD SMY Tiw

“3SYHANOLINONOD OMY Tiw

‘QHD ¥O1ONONODY OMY Tie
‘OVADTH YOI J008d ¥IHLYIN LIIY XIWNO
QYAQZI'VOT'1ddY X31dNQ

‘HILINS 370004

"HOOGLNQ' IVAOZL
MOS1 TIID OLOHd #M INIDSIOHYINT 3UNLXES

avaozymoortw3os3womy'szangz unixia| L))
NOT 14130530 JOBNAS |
UNENER

QABDN | H [+

o ‘3310N NO3

i

T
@)

1IN03 WILYL231

9ldent
QNAGYY T3IN O % 31vts 3

(ST 310m 2350 31¥h§ QuO

(dr 1) M ¢

\Ij
N

Ok I
ST

3

e

oy S

{090

dFing LYY

O

(HES

Py

dRI=1INGn0) 3

IBININS v C

1,0-8)

ed

r
.

7

r

O (6 ION 335) £-1MD QQ:L

82 310N 339)
—§-IMD Jd-n

Q0
ONIGIING 4O INYMS VLN

332

S 03ZINYAIYD
ONOY 3 X YIQ.B/8 Q0N QND 1Y

°

HLINON

Y

51

Hay

GHCBE

on ux3

kg readr)

YYICYN'Y'S

Ly prseoesy

4

“by

t

-t

08£9¢-C-H

tag yoq

HDL3NS 3DIL0N JONYHO HNIYIINIONI

QYOINVH 3ISNOHONILSIM

s oheed idin

-

Siaast b crabeiidien

L TR P




g
@

3 WESTINGHOUSE HANFORD|  ENGINEERING CHAMGE MOTICE SKETCH =,
- Ter. Do Tho fEev. | #raperes by Cheehea by [SUNTY Prne !
B H-2-36220 | 1] 27] s.AMAULIRR 122245 )%{
E ”\R& g\' BC_-\A\\ L asS S‘\bl})(\ Aé‘é\ e’\ﬁ_oq*. ons .
g3 . ? - 1_3,74" RIGID CND,3-1/C#10&1#10 GND
- NORTH CND EL gt
i e Nyt 0 |--—P1000(UNISTRUT)
] METAL BULBING. — N 1 ——5EE DETAIL 1 PAGE 17
x; \ / \ //,—~—— ExST CONCRETE
F R R I J f '
g g ] |
L flie il =
C £ b SE 5/4"CND IN SAND 8ED FROM =
: 13 It MCC IN 241-U-271,5-1/C#10 i
# | ¢<| I & 1%10 GND M
g : |y4 ‘RIGID CND E’B P (E\ELEC EQUIPMENT ELEVATION §
A Hls-1,ce8.088 gho = G . =
P | ] = EV.26 J)' | ~ 3-1/C#8+148 GND TO CPRSRIN3/4"RIGID CND =
S35 B E . C L T 374" RIGID CND, 3-1/C#3 + #8 GND o
] R I e A &l s eno—p| | el — I S .
. . . Il gle b Il J Pl P1380 BRACKET W.4-1,2" DIA X
(&
E S = cprsp . I (A0 14 " 1 12" LONGHEX CAP SCREWS
: - S| DRIVE MOTORN_ 1~ 770 N - 65 &F1010 NUTS,TYP (UNISTRUT)
T o =] ONTRL PNL Ui b ge 2
& L ol Evaia O
0 l | Sl 3TIC 12, 11 2GND | |
T [ > e . S T
‘Q ] 3 SEE NOTE 3l 1 ———?‘j\———J ;:n ] ] )
N ' I—.--__--__-_.-___-_._-.__-LL___l
; W ____J__l_______________-______________________J 1 1 1727 R RIGID | NOTE:
o | : CND, 5-1.-C #6 e ~"3I-AIR DRVER AND TIMERS
2 ——'-l S _— | _ & 186 GND 3-0 ARE TO BE HARDWIRED,
: ' : : AND CORRESPONDING
: — CONDUITS ARE TO EE
; \ v NoF
: DET6 B FIELD ROUTED TO M-FC
TLALE. WONE - [ 0 1
[ 40" ] 32-An pmé)«:& c_er&»éma Yo s
Sin t— &bf 5"‘ t\)q
R\ELEC ’ESUIPMENT ELEVATION (‘—0?%“" G Ina&u\-\év\
90° 0. Raded,

(.

0 AN

SET-Y3-WM-0S-OHM




(Vo)
o
— -
! o
< P
[an [}
i <
=
= >
1 Loeed .
o o ;
no = .
1 ] i
Q> Q.
ha gl W R = T
FTx <
3svad o vd 2o
| - -— -
| I vi3d
,
7 13053 .
| 2 RS N N i
| . Il 1 i
| 93317 4DIMLLE. € o . 1o
.,ﬂc T £
| [ %
° au'mawd |9 . 2 e
1N3Ma3an? 1 © % v10,8/% , ;
acd 3904 vid,z.l—7I // "
\._ \ Sap
e AN ¥SE .
{1N3151MN)0001d .
TRY
; - ° Vf StI561 avereh ws | o | 1] 0889c-c-H
¥hny o )} 49 p29du) iy roacanag | arg| tag s24
HOLINS 3IDI1ON IONVHI ONI¥IINION] O¥OINYH ISAOHINTLEIM




goage.. -

WESTINGHOUSE HANFORD ENGINEZRING CHAMGE NOTIC :'. SKETCH
. EXST MCC IN 241-U-271, SPACE C4
. $el. Doy n Fov, Freperes By Chegvea By [{C NN O —
. H-2-73632 | 1] 6 | S.A. NAJJAR 192245 IS/A? QUTSIOE BLDG 241-U-371
¢
2 § 7 LOAPS ADASTARLE
3: KBK Elementety Diaac -, . :
: aqCe v Ore -\ o,
H : [} / (' T RNN-X m.gsfam
v 1 as shown.
. vd e o— e ——
M -3/ xlsrluc UNDE
i Pac 77 eND
. : .
-1/C810 &1 910 RO
FROM MCC IN  241-U-2T1 3,4 PVC COATED
480V, 3PHASE . : RIGID CHD
e . 3-1/C06 & 186
H N N 40A,3P, P 374" oastinG umo N
f 241-U-701-05-3 — 254 FUSE
e AIR CPRSR SAFETY DISCONNCCT UAL ELEM 1_ ...__corm:r.r tx:sr_pcc BURIED 3/4°
. w0a SW 241-U-701-08-2 et 2] 610 GHD LT EXISTING BURI0 3 Uotkerouno
: : <D‘—~‘ 122" RIGID CHD Rigo oo
t! HEA o 3-1/L36 & 108 GND -
: 30 A FUSE puur 3 ° 1-172" PVC COATED RIGID CND
n OUTSIDE BLDC 241-U-701 —
¢ DUAL ELEM FUSES = S TS = S
: INSIOE 8LOG 241-U-70%
3 T, N, N JAITHT , ’
" 31781041010 CNO
i A R ® - - G 3/4" RIGID CND !
‘: sovac o - DBL LUGS | 241-U-701-D5-2
=== 404, 2P SW 40A.3P, !
i s 25 = FUs 14 roova 244-U-701-05-1 —1 § 25 zrvsz 30A FUSE
5 = 120VaC 2
;’ — 1 i DUAL t\tu_J_ ouaL [Ltuj_._.
1 oN  OFF B :
oL rs-1 tsi-y 180 21,C01041810 GNO (P 3-1/C38+198 cno
: x e e S §,4 r1c10 cHo 3/4" RIGID CND
S ) o_——olo———oag___om___l\r_}{_,{—,{—
. 274-U-701-HS-1 Alr HIGH AIR TEwP UINT POWER' »
' @ eRESSURE SwITcH tow on SMITen @ center s
. woveL swatek* =,
n o yz 58 : 200-y-701" XFRUP J
SAAAL 360-120. TAOVAC
‘ &-KVA 1PHBOHE.
1S .
: e e
»— FURMISHED MOUNTEG 8110 MPRE b
WIRED 81 VENDSR CoNTROL o
. 15-Hp . -
20X 208 m
=+ AfR ORYER
= e S Ay
AND TIM g0 =
INST AIR SRuUOIORJIEURRISHEDRSTAVEREOR) AIR COMPREESOP 241-U-701-CuP-1 = =GB 15-HP o
COMPRESSOR IFURMESHED BY VENDORI 204 l 204 = 'S
’ reprees — LI THY Y enring >
AIR CPRSR 241-y-701-CuP-1 | =
204 29 SESS e 1
ELEMENTARY DIAGRAM, AIR COMPRESIOR ucnring_2 23 LU0 Y spare § w
OUTSIDE ! | —
g 241-U-701-CMP-1 » CFiC =
SOV -
8 MINI-POWER CENTER 241-U-701 -
' PARTIAL ONE-LINE DIAGRAM

0 AY

SET-YQ-WM-QS-JHM




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

APPENDIX B
ANALYSIS OF CONCRETE SLAB




(1) Drawing /7/-2—39 257 Re, 2 (2) Doc. No.

DESIGN CALCULATION
REV 0

(4) Building _24/= /=72, ___ (S)Rev.___ 0O (6) Jot

(7) Subject

APPENDIX B-2

AUEL 21 0 COMERETE SIAB

WHC-SD-WM-DA-135

(8} Originator
{9) Checker

Y Muen: 22 L el Date 7~ &-53

A)L J N SRR M)G{))( ) Date __"2/1/5/33

(10)

A// LYSIS OF PosT LDADS o THE 67 THICK SLAE

OF THE 24/-u=-79: COMPR =550/ Boilpins

REZZREmCES

. PIPE 30P008T CALSULATION FIR U=FAPM COMPETIA,

{
Kik SisTEM, AR ROMEKD, <A Tir I

N

SLAB THILK/ELS TESIGN Flic ZHrivsri
FoOH5 21/ Gpars

/’- /b/"r’

, R CRAR D, /Do/e.':,&;//;' ST
EA, LORT ©F pipE SetionT (LI
HOX) ZotuTiie MEMBEZER, 4# =/14 =

VERT AL MEMBER, Ly =/ F

ond gorm 5T PLEE Seneda T (RESL

70 Tad plaMENT

M = $&T77 in-li LAY @IS incle

7o Loas

(%Y

ON THE COMPRESS IR FEQUMVATIIN

POS+ s{?ﬁCI'h? £ : &sTy maded

Y 3007
27 7HansvErsz(X), A k4

p, i
44 /nnﬁh‘ua‘:n «/ (/) :

post /oads . )
300 #, each post ¥ ’

Loy tontac # onla !
IO a2 Hare

Susdra.ic Strecach —
: (8 AR | g

- Ve '/ =
\> "/‘ #/’/n‘

. 4 . ! . -
AR rﬂ' 2ol 3. Mamura JlCn S;"-; £Lo SLVYYA+ s ]

T - .-
AL SOR D b2 &

T AL




DESIGN CALCULATION WHC-SD-WM-DA-135

REV 0
, (1) Drawing _/4-2~3822/ Rav.2 _(2) Doc. No.
. (4) Building__ >4 /= /= 75/ (5) Rev. _ o (6) Jo. APPENDIX B-3
T (7) Subject __AMENTS 2F CONCRETE SLAE
(8) Originator _ =% L, 2% z LJLM cor S Date _ J—2-492
(9) Checker uJC | ~ pate____19,//9/82
v

(10)

Lor) el Dafa
fé_ = 2evo P
Haroa sl tlomsile) sfronaife | ngre erikred Ao
’ CO—‘"//\E $s.t6 /47"7"-’",'?"3’"? ;h f 7o 2m~3/ad G/t’s':;,‘;n
{/Jv D ond AT" 'iﬂn ( modilu= a— /’/W?LM"(’ MR Cem
Lo 2afiata "-.r b“ Fha -f,. nelda
MR = /\/?:C— = 493 ,D</

¢, .

KNESS DITERMINIAT: S0

/. Aaeins WJ;, et
4

nA /
_ME 443
w5 === = L2 L 55 ps
‘r I
2 -y ) . YA ),'".'/9_7.;!' 4D INS)
< ling afres: e /O F f/ : i
_ws s

5-4'4?'/2-5,-/'&/0 /S sar a//uu;?e) /‘mlp//fn; a alnd
thianer than S na “ﬁ/&;’d-‘w@

LoAD ChphciTyY oF & 7 THick SLHB

’ ’ ad ~ - .
lo = Fid Qa, /7¢catl X—/po;% /.L/'ac,,:; o 2L, T
Fhe 47 . Line Prv diai thikness; Up 19 /= 720

At e o, , o ’ r—- -t - 9.0
f_h‘c‘t(--”/-; BRI Y P “Han ,Zé:v—" > L #<5 alrrie
i 4 .

Srnil 5D i.ql ComnFac?r 2oL,




DESIGN CALCULATICN

WHC-SD-WM-DA-135
REV O
(1) Drawing _/#—2-334 22! Aey 2 (2) Doc.No.
(4) Building __ S &= 2= T2/ (5) Rev. 0, (6) Job APPENDIX B-4
(7) Subject LrIfi/ 5 OF COMIRET S <lus

(8) Originator _ ¥ fruans LA ;é«m;}

Date 7- D - 93
(9) Checker //(),Q I
.

Date "7///47’/ 2

(10)

2 Fié. T on REF.Z phows Tha e
d L g
Cwmsnrt atlin amed ticdunt Contnrt ariéa

A .

&7[ (0D vt 42 Lome
3 Sleb &frtse 2 P80 pen /o2 g

. /s
post load [‘ﬁ/yan'fvz /s ¢

Xis?/) = 2154 #

L Ll )apdle ﬁéw#ﬂ;' Irreea
/
for indenisny Joad = L2 MR = 2071 PSi
1[!71_ fd?e (Corner /95 = 2,/ MR =/2: - psi
[0/"/}5‘/":6’3‘ Aeérr'zh’; A,}ru‘,;-_-
Dost lonli 2y
:-’__51__2_‘__ . /5= Sy oK
foGel ovién o = Si.
s, Al D0t aghe Tnean STréss =0 3T = 3 3P

Coin /-":J-r"e.-:‘ Shesy S*ress

—7(:‘/ I'f‘lvlﬁdf; » L34 J = 38 s = 8.2 5 O.K
’ ECloXyg+ 6 X&) ’ ’ .

1£!‘f éd}j [oad = 3164
bCOTsy 40+ 2x6)
—744‘/ (vinen /oad = S15H .

= 20.2ps5i 0.K.
blosxgo+ b) | r

= (2, 5P5 DK

77""""'/1\"'\’&/ the 67 1hik dag 7"/4_2 2 S andl éic,'/-/;-_-f
Con Withsknd &ach post Joas sip 4o Zowy 26 with

207 and &387 S oo Xans ‘/-Ifﬁe,'—-j,,




DESIGN CALCULATION WHC-SD-WM-DA-135
REVO

(1) Drawing _H-2- 2432/ iev.2  (2) Doc. No.

(8) Building 2ll)e f =T (S) Rev. ___ (6) Jc  APPENDIX B-5
(7) Subject ___Aw/p4L/31s oF Conir 27E SLAR -
(8) Originator _£ [ Hreg 2 D YAy Date 9w o3

(9) Checker 7/13/52 /&)h/,[’ - Date __47//5) 52

(10 SLAL B2Miig QUS TD PIPE SUpPIRT MoMELT

= o , o Vgl o Talle 2.2
kn?f: RIS Y YL DN 6 127 Adle 24,

Case 3—3/ v, %52

* Goners Coupre 200 0 Srimpia Su st 2l
i ks ‘
M= Lozr e i
‘, —
a= /" S St
’ “ D, ;‘!’0‘ *

‘/Jl{< 0

Nt 4 € o
7= £ = (2797 7 = P57 Pl MR =
at: 2,5 62 : e



DESIGN CALCULATION WHC-SD-WM-DA-135

REV 0
(1) Drawing -2 =35 22" R:¥ 2 {2) Doc. No.
(8) Building _ 24t/ ~tt =72 ; (5) Rev. 2 (6) Job APPENDIX B-6
(7) Subject _gnalvsis oF COMRTTE SLxD
(8) Originator =& Ly s cgf,),z)é{m‘/. Date _ D-£—4 2

(9) Checker WJJ( Date /7//7/9’3
Vi
(10)
Bl Pilis AT AG =
IREESHEZNCEL

i

. SDC .2, DEHGH 4N IHSTHLE DY 2=
=X /"/,—.//5/;// BNCHIRE

. e e s ly o ez
2. UMIFIRM LBUILFirfd ©ooF L AELL Table 257z
o \/ERT. DR H0rZ LOAL 01/ FDUIGETITN 1S

/
'

/ 52 ":/”v.—/n. ,-:f“,

o T g o Tt I IN
C/ﬂ(‘ 80// =2 #l Ly 1<///4'< BOLT= ESPLPDORTG !
517;' 4 ! 0' (. x

SIDING
Y pua, 2 Y =MED. IDI:

Allonlable shéanr loas Kezi,
V= /470 2o+ >

' L:dg-e distance
= 6 }/4-”

Min, 5/4[:'»; - é”

Eab; /?edach? tho work lsad 375
L
V= /,479 /2 = 1'73:-$£‘3"
ﬂ\,@ minineat A //UW'%A/-Z 64‘79 C{/'Sfﬁrl&
s o ,
=3%" > 27 ret 2.X5
Al ALTER AT 0 2 P TOR I ISTHLLAT? X%

MusT 22 SELZITED,




DESIGN CALCULATICN WHC-SD-WM-DA-135"

REV 0
(1) Drawing _H-2- 2122 £ap 2(2) Doc. No.
(4) Building __ 224/ =t/ - 72/ (5) Rev. A (6) Job ~ APPENDIX B-7
(7) Subject __ A#rALY5iz 22 S W ETE <)l
(8) Originator =/, ZLAns R %e-nu.’ﬁ/ Date 77—~ &%

(9) Checker A&& r Date___ "7/ /5/32

(10)
AT A307 AdcHEK BoLT (REE2:

i ; 7 ry
5 i, 4" EmET
Ao wabie Shear Load

V=257 #/h:r > &0 *“"/@:
Zdge distance = Lyp = 37

L

-
Rald ¢pacina = M e 2
£9,7 _Fﬁ //.‘l = }//2 -

O~

Minimam & llpos o ite eaz distance

.2 . V/ ,
=% o= 0h7 <27 9. .
a//aw;;a'z( /",ea f = 2 &0, - ,My ~ e
néar foag A = /s 4/2-:.'.-‘-/ é-:a/:é’?
LK,



RGF-

Because flexure controls, the design factors are similar to
those used for vehicle loads except that the use of 2 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 slab stresses for the two
equivalent post configurations and load conditions shown
in Fig. 8, representing continuous racks. In Figs. 72, 7b, and
7c, the post spacing, ¥, is in the longitudinal direction of a
continuous rack and x is the transverse spacing.

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

When using the de

should be corrected to

from Fig. 5. APPENDIX B-8

~~ For special post load configurations that deviate substan-
tially from those indicated in Fig. 8, slab stresses may be
determined by computer program(1)"® or by influence
charts.(18)
It should be noted that the design procedure is based on
load stresses only; it is not necessary to consider shrinkage
. stresses (see first footnote on page 4).

*For a structurally reinforced slab, bending moments computed
from the flexural stress determined from Figs. 7a, 7b, and 7¢ may
be used to compuic the required tensile reinforcement.

**The computer program may be used with appropriatc modifica-
tions in the shape of the contact area. For the range of contact arcas
invoived, a circular or ellipticai arca may be used without significant
€170 to approximate a squarc or rectangular area.
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h 1.  Does the design or design change involved meet the established criteria
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o5 / ' .
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Location 200 AREA Revised By / i

OBJECTIVE

DESIGN BUILDING FOUNDATION FOR A 10’ BY 12’ PREENGINEERED BUILDING AND SIZE
ANCHORAGE FOR A NEW DRYER AND COMPRESSOR.

CRITERIA
* DOE ORDER 6430.1A, 4/6/89 -
* LOI No. 9258144, AND ADDENEDUM TO LOI 9258144, LOI NO. 9352974, Dated
April 7, 1993, from ALOIS J. KOSTELNIK..

METHODS HAND CALCULATIONS

REFERENCES
' | 1. SDC 4.1, REV 11.
; . 2. SDOC 4.2, REV 0.
; of 3. UNIFORM BUILDING CODE (UBC), 1991 EDITION
4. AISC STEEL CONSTRUCTION MANUAL, 9TH EDITION, ASD
5. ACI 318-89.
6. DWG. H-2-36381, SH. 1, REV. 2.
g4 "DESIGN OF WELDED STRUCTURES", BLODGETT, 12TH PRINTING, 1982
7. LI STRUT GENERAL SMF/IZERIIE CATALDG 178N pisTie ] CORPIRE T30 e
ASSUMPTIONS B
1. ALL WORK IS SAFETY CLASS 3.
2. CONCRETE STRENGTH f’c= 3000psi.
3. REINFORCING STEEL STRENTH fy= 60000psi.
4.

CONCLUSTONS
SEE BODY OF THE CALCULATION.
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, / WHC-SD-WM-DA-135

/H. SUGGESFED St
@ FOUNDATION DESIGNS *oxcs

8idg.

. — PV, Fl M
Due to the even distribution of loads developed by Parkline L il wv J

buildings, the foundation designs are usually quite simple
when compared to other types of building construction.

The information below is offered only as generai guidance
regarding foundation designs commonly used for Parkline
buildings. In order to achieve the proper foundation design
for a specific building, an engineer shouid be retained who
-is familiar with the building codes, soil conditions, etc.,inthe 8icq.
area where the building is to bé constructed. wal

SECTION 1

Undisturbed Eanh

In many applications, a combined foundation-floor design
can. be used (see Section 1). However, in extreme frost
conditions, poor sail, etc,, it may be necessary to design a
separate foundation and floor system (see Section 2).
Separate pier and footings are required where a wind
column assembly is used {see Section 2 and 3).

Wire mesh reinforcing is recommended in the floor slab
under any condition. Additional reinforcing, such as rods,
may be:required to satisfy strength requirements and to

SECTION 2

70 FROSY

Wing 8ent
Pier - Where Reqd.

prevent.cracks due to uneven settlement of sail. 2:,':“
The tabulation betow shows the nominal loads induced into Fin. Floor
the perimeter foundation wail. é__r_—_‘__“—::p

Wing 8ent
Pler Whare Reqd

SECTION 3
UNOISTURBED EARTH

FRENT TS

%’/

FOUNDATION LOAD REQUIREMENTS

Vertical Load: #/Lin. Ft,
Standard Oasign Load Caombinations (LL/WL) Hanzantal Load
BLDG. WIDTH 20/1S 20/2S 30/20 40/20
54" THRU a-0" 100 100 140 180 ,
S| 10%8" & 120" 150 150 210 270 150# ger tineat toat
180" THRU, 240" 300 300 420 540
280" THRU 320" 415 415 575 738

The values shown include dead load, live load and wind load.
Any ather loads supnorted by the building must be added and
the foundation designed accordingly.

l. TOLERANCES

To assure proper erection and fit~up of all buiiding
components, the following tolerances should be maintained
when finishing the perimeter wails and floor siab.

Width and/or Langth
Less than 12 = %"

. Over 12" £ %
Diagonai: = 2
Lavei: x %" in 20°

= Y& overall
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3IBLLE-H

MINITMUM SPACE FOR
(PROPER AIR

CIRCULATION

OUTLINE OF CONSTANT SPEED

UNLOADERS.(SUPPLIED wWiTH
CSC OR DUAL CONTROL)

7 70.00

0

AUTC ORAIN vALVE
(OUPTIONAL)

MANUAL DRAIN VALVE

\—.75 v 150 SLOT
8 HOLES

lo 12 00 31.50
Vo) 31.29 iy BREATHLF  TRAP
i Ppmnary- - § X
- FLTER PRESSURE SwITCH
> _
a COOLING WATER /\ . @ / PRESSURE GAUGEL
= INLET, 2 MP.Y. PIFE (
e THD. (FAR END) .
[T
<t J - M
_ LOW OIL LEVEL 3 =1 |
— SHUTDOWN SWITCH = N 5~ ——{MOUNTED MOTOR
COOLING AR (OPIIQA/AD N / = o 3 / STARTER moT
OIRECTION LV AIR QUTLET “ A i : ]“." —T SRR :
6563 GLOBE VALVE \ ) ol | () .
\ - A ' (@_:u
900—4——»1 g X7 A\ : | ‘
DA P 5 LL - _ ¥ ~ LAUTO WATER VAL
- N ¥ — VZ'NPT. AIPE THD. IN
)
i tos
231 . [/ \\ e ] OPTIONAL
BELT GUARD Lon. ORAIN \—on_ FILLER
COOLING WATER —WATER COOLED
%%e&ggrer@?)e J AF TERCOOLER \
M- AR S1E) | ® - (@) -
3088 .
24x61"-120 GAL.
AIR RECEIWER
25 ’1’3 J N
+ T [l
A 1= _—_{:
'\‘ &< 300—1~ 100
\ 42.00 e 15.50 —>
138 W2 MPT PIFE THO -t I4L50 >

CUSTOMER TO SUPPLY AFTERCOOLER
INLET WATER SHUTOFF AND OUTLET
WATER FLOW REGULATION VALVES,

A7

MOTOR HORSEPOWER

COMPRESSOR RPM;

APPROVED FOR

[y

10 TOR: VOLTS, PHASE. HWZ|PISTON DISPLACEMENT. CFM [IR QRD Neg 2
TOT0R ENCLOSURE : DISCH.PR.AATING PSL CUSTOMER GENERAL ARRANGEMENT
I's1aRTER -TYPE: ACT.DEL.CFM FREE AIR CUSTOMER ORD N2 TYPE 30 COMPRESSORS
REGULATION Jas¢S Jesc  JouaL |PER: DATE: smlivs [ODELS 10 TINLEIO/IOTINLE 15
1 RECOM. WATER FLOW -2 GPM™M 3 SPECS; e ki INGERSOLL RAND "YMMPANY
* ! \ M ARCH/ENGR: ci‘ff.‘_‘" CAMPBELLSVILLE KY '\ X




—10-1552 PA C FLUID SYSTEM T0
AUG-1@-1552° 13:@4 FROM  PACIFI ‘ WHC-SD-WM-DA-135

I'ype 30 Gompressors wnh NONLUBR& REV 0

. SINGLE COMPRESSOR UNIT _ TWIN compress... JEPENDIX C-17
F

135 860 363 80 £

135 855 288 80 A\

182 1420 &35 120 454
j 163 (1480) €55 120 434

DATA AND DIMENSIONS
Receiver Agtusl Capagity .
Mounted . Max. ¢fm  mi/min cim  m¥/min etm  mPmin Dimensions Net Receiver
Compressor Motor  Pressure - 75 $.47 100 9.90 128 8.82 Length Width Meight Waight* Size
Modet No, Hp Psig bar Psig bar Psig bar Psig bar in, cm in cm la, em % xg gal. ltere
Singla Compressor Units
BANLFY 1 100 690 39 A1 3.5 10 - -— 39 99 24 61 42 107 350 159 30 114
— 23ANLF4 1% 100 850 $3 15 47 13 - - 38 99 24 &1 42 197 355 161 . 30 14
235HNLO2Y 2 100 850 74 21 8.9 20 —_ -— 49 124 22 56 45 114 505 229 0 227
» 235HNLC3t 3 100 690 10.7 30 9.4 27 - - 49 124 22 $6 114 520 226 0 2Z7
235HNLD3t 3 100 890 10.7 .30 9.4 27 — - 84 183 2 53 114 £25 284 80 33
54
54

- NLSS 5 125 862 190 S84 185 .52 180 51 €8 188 25
’&‘Em 7w 125 862 282 80 275 .18 269 .78 66 168 25
WeiANLE10 10 125 862 358 102 352 99 343 97 10 1ra 30 75
3> 10TINLEIS 15 125 862 508 144 497 141 488 137 /70] 175 (30° 78 [

Twin Comprossor Units ~

2-23ANLCA 2 - 109 630 73 70 20

2-23ANLCY 3 100  6s0 108 Y 28

2.235HNLD2r 4 100 590 148 13.8 49 = — 67 170 42 107 48 117 1130 <C4 & 203
© 2235HNLD3T 8 00 680 214 188 54— -~ 87 170 42 107 48 147 11& 518 80 503
1.04
1.58
199

RIR|B|BL&|&

— o $3 138 49 102 46 17 855 388 & 227
139 40 102 48 117 870 395 80 227

I
|
g

7T 2ETNLES 10 125 862 380 37.0 %0 102 74 183 55 140 61 155 2440 1108 120 asd
T 25TINLET%: 15 125 862  S64 55.0 $38 182 74 188 55 140 61 155 2480 1126 120 454

- 210TANLEIO 20 125 862 718 203 704 838 194 74 183 60 152 63 173 2795 1350 120 454
" 210TANLE1S 30 125 862 1018 288 984 281 972 278 72 188 60 152 €8 173 3025 1373 120 454

alalslelsln

*Weights are for standard unit without altarcoocler. Product Improverment is a continuing geal at
For aincodiad altercocier, add approximately 50 ®, (22.68 kg}——doubie for twin compressor units, Ingersoli-Rang. Designs and spectications are
For water-coolad aftercooler acd approximately 83 I, (38.55 kg)—doukie for twin compressor units, subject to change without notice or obligatien.

tWwatercocled cyiinder unite. : e

a

STANDARD EQUIPMENT ' OPTIONAL EQUIPMENT /"'

—Single Units Twin Units Single Units Twin Units
Nonfubricated comprasser with: Twe nonlubricated compressors, Air- or Water-Cooled Aftercoolar Constant Speed and/er Dual
NEMA Moter : sach with standard equipment Automatic Condensate Drain Vaive .+ Controt
giet A:ar Filter . indicated at feft, futorcr;%ﬁf Wz;tg;l Vaive . S Au; or WatanCosiad

rive Beit 2 Ow Qil Lavel Swilch flerceoters (2)

Automatic Start and Stop Control Individual compressor isolation by . Gongtant Speed © Automaiic Water Vaives (2)
intercocter on.Two-Stage Units safetv-val‘!/fe-pic ‘ected discharge and/or Cual Control Automatic Cendensate Tra

- 22"ME Code Receiver line shutoft vaive. Full Voltage Motor Full Voltage Motor Starters

n ly Enclosed Bsit Guard Lifting pads for handling with fork Starters (mounted (meunted or unmountea)
truck on 5 horsepower units and or unmounted) . Alternators (mounted
larger. ' of unmounted)

/477‘/7(’/'% 7/ Z .2 > .




lae LT [ada {9 | Fad = T o N L
WHC-SD-WM-DA-135
* T P RN ITY Y )
REV O
O DIMENSICNS IN_INCHES APPENDIX C-18
'.._-HGCELNO!AQSQCROI.'EIFPG!“IJ‘K]L]"}'”KG
A 2 24 ¢/ (22.5/8 | 24 {20 3 Vo2 32.5/6 1 7. %/46 | 4.5/B 1 10.s/4 | 74.7/8 11/2 NPT | 26
- —5"\7: 40 24.5/8 122.5/8 24 1 20 L4 -4 2 12.5/5 1 7.5/18 4.5/8 | 10.3/4 174 7/8 11/2 NPT | €T - .
—( 7 (3 24.5/8 | 22.5/8 24 | 20 v P2 . 142.8/46 1 £.5/46 | 3.3/4 130.1/1617% .3/16 {3/4 NPT | 324 f‘
8=, 8 8¢S ECEREL 3 1 26 4c3/2-1 . 2 ° p+ 1S 1 3.3/4 5.7/8 t 2.:1/2 | 32 | § NPT i €29 g
E DIMENSICNS IN.<1LLIMETEAS
MOOEL NO.| & [ | L | D T. & 4T 6 } H 1 J | [ L i " (RT/RG
. - 25 | 65 | 575 | S10 | %08 2& €4 | 313 1 85 1 997 | 260 i 1592 | 33 | z&s
- 4 { 625 | 575 | 530 | 528 23 2K ©313 | 186 i 447 | 280 j 302 |t 13 | 289
- 60 [ g25 | %575 ! B840 | 538 25 51 |- 343 | 60 { 9% | 285 | 1950 | 19 | 324
£ { 82 | €686 | "82 | 530 28_ SL. |. 381 | 222 | 143 | 2e1 | 0683 | 25 1 323
<. LEFY Touen eetasuee
-, PELIER VALYE e
P T
LEFT TOowEn :
PRESSURG wsz—/ I
1
 S———
! !
i t
1 |
. ;
| !
qum.qczmd | i
COTIoval ACTIYE (> 11 i
TONER {IONTY umm' ‘ ]
: i T tet :
l | a . MR IGE"
s :
f i
¥ . : 3.
L - J\
OopG %
tan vigw o%°

[;D ;.-r;eé’f'a‘-c' A—-\-nk$
3) U pnr‘f =" ¢ (."G

"’ )U/f""

SCERVIRE DEDAQTUENT. (442} P482.4400
L o "



WHC-SD-WM-DA-135

ALy e RO
3 o S8 DIA
5,7.5,AND 18 XVA = )
s o A A . | APPENDIX C-19
E
A
- HINGED DQOR
1 WITH PADLOCK
HASP,
s l:J
SE
 ve | s e DEAD FRONT
BREAKER
PANEL —
e 1
] ! - © | ('? Ei-a
taj o Bes 1.3“11—'}_.."— s
8 i .
| N
/2 R 3/74° KNOCKOUTS — $ X 1/4% KNOONOUTS " 810
: \ f X 120;, nx‘zsv X4
== 6*13

T v
claatoh] W] SEE CHART FOR MAXIMUM = -

NUMBER OF POLES FCR A
SBECIFIC CATALCG NUMBER,

i }
‘ 2.9 VP SPACES ONLY FOR
| . i : FEEDER BREAKERS. NC 1o c

¥ FOR EACH KVA MAXIMUM SIZE OF SECONDARY BAEAKER NOT TO EXCLLD AMPERE RAIING SHOWN IN TABLE, TOTAL CURRENT OF
EECTNDARY MAIN 8US NOT TO EXCEED 8REAKER RATING. IF ALL SPACES ARE UTILIZED, MAXIMUM CURRENT THAT CAN B8E DRAWN
THROUGH EACH BRANGH BREAKER IS 10 AMPS,

cataLoc |HiGH | Low e A BREAKER:
KA ! TS |Gkl A | 8l c| o] e | g MAN | maw —
NUMBER | vOLT.| VOLT. LBs. cacr. | cakt. [maxno T man
_ _ BRKR. BRXA. | 1p or 2P | AmPs
-~ i ARy % >
=T ) - o 7 2| FAL 24020 | Q0-230 .
> 8 | MPzsSOF | a0 | 260120 | 2srcan | 18) | 027 | 12,0 (11.9/ (315 Pz | FaL 2K 2201 sca1 | =
| 7.5 | MPZIS4OF | 480 | 200120 | 2.5%FCaN | 190 |32.7 (Y20 {110 | — \aw€ | 312 * ALIQW| 02 5 0q4 | a0
0 | MPZIOSIOF | 480 | 240120 | 2-6%FCBN | 190 |32.7 120 [ 118 | - |ars |z | FAL 29040 1QO-260 [ g o0 ] g
'S | MPZISSIOF | 480 | 240/120 | 25KFCON | 360 |42.9 | 17.4 | 13.5 | 120 |a1.7 | 62 | FAL 2000 | QO-BO [ g g
| 25 | MPz25S40F | 480 | 240/120 | 2.5%FCaN | 360 | 42.8 | 17.4 | 13.8 | 120 | ar7 | 262 rooa 2 | 912125 | 2 0m12 | 100

L“'T.\A\.‘_,L hgi
: :

P

MINI POWER-ZONE?® Dry-Type Transformer SR GEL TRANSF CRMERS
ngie se HERTZ
Single Phase &0 H SOQURRE ] COMPANY
ut Llsted@ !
DM19-R1 DATE: September, 1988 }
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Terminai Lug Dataa

APPENDIX C-20

Safety Switches

Type 1 and 3R - Heavy Duty

Application Data & Dimensions

Class 31

NEMA Wire Range Opnionat VERSA-CRIMP
Ampere T Conauctors . -
ype Wire Benaing Soace Lug Wire Range Comopression Lug
Raning Encioswre gediase Per NEC Tabie 373-6 Field Installapiex
a0 ax )zki’(%ON 1 #12-6 AWG (Al or 814-6 AWG {Cu) $12.2 AWG Al or 814-2 AWG(Cy) | ...
80 P )zh::rRDON 1 812-3 AWG (Al} or #14.3 AWG (Cuj 212-2 AWG (Aljor 8142 AWG(Cw) [ ...,
100 &X QQ%ON 1 #12-1/0 AWG (Af) Or $14-1/0 AWG ({Cu) 812-1/0 AWG (Al) Or #14-1/0 AWG {Cu} VCEL-021-14S1
200 1.3R 1 %6 AWG - 250 kemi (Al/Cu) A6 AWG - 300 kemil (AI/Cu) VCEL-030-516H1
VCEL-075-12H1
1 #3/0 AWG - 750 kemil (Al/Cu) #3/0 AWG - 750 kemil {AI/Cu) or
400 1,3R or or and VCEL-030-516H1 @
2 #6 AWG - 300 kemil {AV/Cu) #6 AWG - 300 kemil {A1/Cu) ang
VCEL-050-12H1
600 1.3R 2 23/0 AWG - 500 kemil {A)Cu) #3/0 AWG - 500 kemil (AVCu) VCEL-050-12H1
800 ] 1, 3R 3 #3/0 AWG - 750 xemii {Al/Cu) #3/0 AWG - 750 ket (A Cu) HBLKE20O >
1200 i 1.3R 3 #3/0 AWG - 750 kemil 1AI/Cu) #3/0 AWG - 7SO kemi (Al Cu) H12LKE2 O
4 30-100 amp. swiiches suiabie tor 60°C or 75*C concuctors. 200-1200 amp. for 75°C
* Reter 10 Construction: Ingustrial Connector Proaucts Catalog AEC-40.
® Oroer two PKSI6KN mounting kits ($4.20 each. Lexington Orger Point} when mstaliing VCEL-030-516H1 lugs. Only one kit is requirec on 2-poie switches.
O See Page 3-14. 750 kemi Lug Kits. for acomional information. Not UL Listed.
- ;4_,
. W= 20 =
Approximate Dimensions Caulog Approximate Dimensions
biber Senes | M | W |WmH| D Diunted Seres | H | W |wH]| D
2 | BT B8]
H22INI 15% Vi | 4% H364N 1
| v ! H222N g1 |wh| ™| an| su H36aNREB £1
H222NRB Et 18% -] & &% H364RB E1
& H223N €1 2% | 10% | 1R | 6% H365. N E2
o Al M223NRE £1 22% [ 0% | 1M | 6% H365R. NR E2
H224N €1 2% | 12% | 14% T H366. N g2
H224NRB 3] 27 | 13% | 4% T H366NR, R L~ E2
g H225. N Er [ sow | 2w |2 | 10w HIB7.N 1 e
H225NR, A 3] 50% | 27% | 27 | 0% M3E7NR. R E3
H H226. N €1 S0% | 27% | 2™ | 10% H38B. N Ea
H226NRA. R E1 50% | 27% | 277 | 0% H368NR, R E3
H227. N £3 69 N 3 1% HaB1-2 1
H227NR, R E3 [69% |31 |3 |6 Has2 E,
H228. N E3 89 |3 31 16 MaE3 £2
H228NR, R E3 69% | 31 3 16 H464 £
¢ B Ha85 E2
265 E2 50% | 27% | 27% | 10%
i ' H265R Ez | 80% | 27% | 2™ | 10% Hag6 E2
— —— H266 E2 | 50% | 27% [ 27 | 0% HUZES £2
WM H266R g2 S0% | 27 | 2Th | 10% HUZE5R E2
H267 £2 6 |3 N 16 HU266 E2
Typical NEMA Type 1 H267R E2 69% | A a 16 HU266R £2
H268 E2 |68 (31 |3 |18 HU267 €3
H268R E2 (& [N | & |6 HU267R E3
H32IN £2 % &% be ) 4% MU268 E3
e W e D — H3ZINRB g2 15% 7 TR &% HUZ68R £3
| — ! HI22N 1 o | ™| Bh| Sh HU361 £2
H322NRB (3] 8% &% 8% 8% MU3STRB B2
" b HI2IN 3 2% ) 0% | N 8% HUIE2 3
M323NRB 3 24 1 10% | "% % HU362RE Et
H324N Et 2% | 120 | 4% % HU362WH Et
H324NRB Et 2T% | 13% | 1a% ke HUSSSR 3]
Ha25. N €1 | 50% | 27w | 2me | oy | HUSS3R8 3
H H325R. NR El 50% | 27% | 2T | 0% HU364 €1
H326. N 3] 0% | 27% | 27™% | 10% HUIG4RE El
H3I26R, NR 3] 50% | 2T | 2 | 10% HU&GSR g2
M327.N 3 les |3 |: | GEESS E2
< H327R, NR E3 |69% (3t |& |16 HU366 E2
H328, N £3 69 3t 1] 16 HU3S6R £
o ° i} H328A, NR €3 6% | N n 16 Hugg;n £3
= HU. E3
d H381, N 3] 4% 6% T 4%
H361.2 €1 | 1% B | S| R e
HIGINRB, RB 31 15% 7 TR % :
Wi N B 6w | el se| s | Hus e
Typical NEMA Type 3R H362NRB, RB Et 18% 8% 8% 6% HU463 Et
H Et 0% Th 8% 5% HU468 £t
H363, N Et | 21% | 10% | N% | 6% R )
H363NRB, RB E1 0% | 1% 6% HU466 £2

VERSA-CRIMP is a Reqisterea Tracemark of Square O Company.
KRYDON is a Registerea Tracemark of Crouse-Hinas Comoany.

D Hersm
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WHC-SD-WM-DA-135 Safety Switches

REV 0 Heavy Duty—Visible Blades
APPENDIX C-21 Class 3110
tass J Fuse Provisions: Class R Fuse Provisions:
Provisions for installing Class J fuses are included in 30 through 400 >~ Fusible Square O 30 trrough 600 ampere heavy
amoere 500 valt. and 100 ihrough 400 ampere 240 volt, fusible neavy .@":\ duty safety switches wiil acceot Class A fuses as
duty satety switches. Conversion to Ciass J fuse spacing requires < stancard. A fieid instadable rejection kit is avaii-
relocaung the load side fuse base assemaly from the standard Class ~c abte which. wnen instalted. rejects all but Class
H fuse !gcation 0 an aiternate position as marked in the enclosure, .2 23 R fuses. With the instailaton of the rejection kit
Switcnes ratea 600 amperes. 240 or 600 vott, require the acdition of - and Class R fuses. the switch is UL listed for use
an adaoter kit, H600J at $231. Cne kit per 3-pole switch. @ on systems with up to 200.000 rms symmetrical
amperes avaiiabie fault current See Class R Fuse
800A. and 1200A. Safety Switches use Class L boft-in fuses and Kits on Page 3-12 .
are rated for use on systems with up o 200,000 rms symmetrical
amperes at 600Vac maxmum.
2 -,
, /
600 Voits — Singie Throw Fusible
NEMA Type 4, 4X. S JIC-Mill & Faunary Type
NEMA {Stanvess Steeil All Cu Current Horsepower Ratings Y2
Type JR Ousimgnt ‘Waterngnt, Carrying Parts
' Type ! f C. (Hugs-Paqge 3-12)
System | Amos. Inaoor (Boft-on Hucs All Cu Cusrent 48vac | 60OVac
Page 3-12 Carryng Parts NEMA Type 12K NEMA Tyge 12, JR¢ . ac |
(Hubs-Page 3-12) With Knoexouts Without Knocsouts Ste. ; Max. | Sta. | Max. i
CatMNo. | Prce | CatNa. | Pres | Cano | Prce | Catno | priecs | cCaNo | Pnce |32 !32 ! 32|32 |250is00 {
2 Wire (2 Blades and Fusenoidars) — 600VAC, 600VOC :
0 * " Use 3 Wire Devices il Zi iz -
39 100 For 2 Wire Aopucanons slasllasllalsls
200 -] =1 - = ol o
5 § 400 | H2ss $2127. | H265R $2743. {H26503 $7207. - - H2ESAWK $2419. 1000125001 ~ | = |S5Q | —
500 | H268 3365. | H286R $408, |H2660S 10309, - - H2E66AWK 3502, 15019008} = | = | = | =
800 | H267% 5243, | H26TR®W 3288, - = = = M26TAWKrw | 7359, | — 1 -1 =-|l-1=-1=
1200 | H268w 7369, | H2EBRw 3100, - - - = HZ6BAWKE® | 8692 | — | = | = | = | =1 =
3 Wire (3 8lades and Fusenoiders) — 600VAC, 500V0Ce
30 | H3s s 288, | H36IRE | $ 454, |H3B10S $1213. | H381A s 481. | HIG1AWK s 457, sj 15| raf 20]1}1s
30 | H361-2a 312, - - - - H361-2A4 489. | H361-2AWKaA 466, 5 ] 'S T| 2019115
299 &0 | H3&2 322, | H3s2A8 £32. |H3620S 1334, | H362A 495, | H3IS2AWK 471. | 151 20 15] 30| - 130
4 100 | H363W 600. | H363RBM 831. |H3630SHW 2647, | H363AM 789, | H3GIAWKE 724 | 25 66 0| 75{20( —
200 | H364 864, | H364R8 1143. . |H3640S 3701. | H364A 1203. | H3B4AWK 1145, .| 501125 3501150 | — | 30
i 400 | H3s5w 2302. | H365R% 2797. |H3650Se 7380. - - HIGSAWK # 2831, {100 | 250 | 125 1 350 | =~ | —
500 | H366w 3889, | H3G6RW 5513, |H3660Sw | 10482 - - H3EBAWK 4433, | 150 | 200 | 200 | 500 | ~ | —
300 | H36Tw 6738, | H367A% 8348, - - - - HIGTAWK=w | 7876, | 200 ; 350 | 250 { 300 { — | —
1200 | H3G8t 8855, | H3geRw | 10121, - - - - HIEBAWKE® | 9492, | = | = 1| = | = | = ! =
4 Wire (3 Blaces and Fusehoiders. 1 S/N) — 600VAC
0 H3G6IN $ 312, | H3BINAB | $ 498, Use 3 Wirs Devices -~ Fisid instaiiacle Soixd Neugai P50 % ™| 200~ —
§0 | H3S2N 388, | HIE2NRB 573. A Oraer y-See Page 3-13 15 30 1S | 50§ ~ | -
299 100 | H3SIN 847, | HIB3NRB |  878. % 01 .| 7 } = l =
200 | H3saN 94S. | H364NAB | 1218, [H3GANDS [ $3791. | H3B4NA | $1283. | HIBINAWK st221. | 50125 30{150) ~ |30
400 | H3BSN 2477. | H365NA 2916, |H365NOS 7548, - - HIBSNAWK 2806, | 100 | 250 i 25 1 350 | ~ | =
s 600 | H38EN 40S8. | H366NR £590. |H356NOS | 10857, - - HIEENAWK 4625, | 150 | 1200 | 300 | ~ l -
800 | H3STN 7103, | H367TNR 8702 - - - - HIG7TNAWK | 8310, { 200 | 350 | 250 [ 500 | — | —
1200 | H368N 9152, | W3IBBNR | 10818, - - - - HIGENAWK % | 10030, | — | = | = | — | =1 =
4 Wire (4 Blades and Fusenoiders) — §0QVACO l2g 1220120120
30 | nest2a | s ss0. - —  |Hes120San| S1414. - - H461-2AWKa | § 532 | ral 01 0] B/j-i~-
2998 60 | Ha62 512, - -  [H4620Sa 1479, - - Ha62AWK §00. [ 15| 01 20| 3 l - -
100 | He63 358, - - |H4630S2 4020, - - H463AWK 923. 1 25 301 | 30— =
200 | Habe 1424, - — |H4Ba0Sa 6088, - - HAB4AWK 1538. | S0 30| 30| 50| - | —
400 | H485 2991. - - - - - - Ha85AWK R | - = | ==
600 | 468 4888, = = = = ot = - g P R S B
& Wire (8 Blades and Fusehoiders) — 60OVACO
229999 For applicauons requinng motar
100 - - .- - HE8305a (| §12508. - — HEB3RWK & $2440. | disconnect Cagatiity. Use etecincal
200 - - -_ - HE640Sa 17049, -_ -— HE64RWK A 5832, intenocx £X1020-1 or -2,
Reter 10 Page 3-12.
¥ Reter 10 page 5-22 for acaitional Motor apEHC3ton data,
Z The startng curren of motors of More than $lanaara horsepower may requre the use of fuses with appropfiate ume deiay cnaractersucs. .
+ Also swiabie for NEMA Type 3R 2001Canon By remowving drain Screw from botom endwail.
o 250Vde Use twa Poias for g OC. !
OFagrmuo“B“phmsysmsmwamwmmmmmuymsun«. &
2 AC onty.
%* Not UL Listed.
& On 3-poie use two de pofes for g OC.
A 60 ampere swich win 30 amnere (USe Spacing and Cips. Must use 60A- 4 g electrical IntesocKs.

{ Not swtable tor use as service equipment. -
A Not UL Listeg — § week stwoment.

NOTE: Cne dsy ship is on DASH Prog: for non-stock 400 through 1200 ampers neavy duty switchies.
Oimensions NEMA Type 1 3R .....iiiiieiniiiaeniiiierniraceonanseens Page 3-15

NEMA Type 4, 4X & 5 Stanless ana Type 12 ... .. Page 3-16
ACCESSOMES . .......c.cociennerotinsasacarsassossosanssanananns ages 3-11 & 3-14

)
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Pacific Fluid Systems Corporation
East 5629 Broadway, Spokane, Washington 98212
Phone (809) 535-4717
FAX (509) 534-3159

June 16, 1993

Westinghouse Hanford Co.

Attn: Bob Pan FAX 376-7382

Subject: Ingersoll-Rand Air Compressor, ModellOIZNLMELS

This will confirm our conversation yestexrday that no special foundatiom is

required for the 15HP T30 unit. Usually 4-6" concrete floor is adequate,

and we recommend 3/8" hard rubber pads.under each air receiver leg to isolate
any vibration. :

This unit sits on a air receiver and the only points in contact with the floor 5
are the 4 legs, 2

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

Regards,

Chuck Kroll
800-234-8765

sembem ~mamerizmos taribby Slnrirt M
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u2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE 4.42 MODEL PAGE 1

- - - o - - — - - -—— - - - - D - - —— - - = -

WH-Sh~ WMt Da.
: ‘ Lev-0
i Y. A FPEDCC"Y E’—I

e e e e e e e v e -Je e Je Je e Je-de e e Jr Je e e Je e Je e Je-de de e e e de e de e vie dede e e Je e e S Je Jo e Je e de Je de dedede de Yo de v

Jede Jevde
*%* AUTOPIPE SYSTEM DATA LISTING *%
e dode

e de Je e e e de e Je Je e Je-de de Je de defe deJe Jo de S de-de-de-de de Je de Je Je Je deJede e Je o e e e Je Je Je fe de e dede Yo e e Je e de e Je de o

>

SYSTEM NAME : U2

PROJECT ID : U-FARM COMPRESSED AIR SYSTEM

PREPARED BY : Wé %7{%&/
A M

CHECKED BY

S. KANJILAL

. PIPING CODE : B31.3

AMBIENT TEMP. (deg F ) : 65.0

COMPONENT LIBRARY : AUTOPIPE
MATERIAL LIBRARY : AUTOB313
MOOEL REVISION NUMBER 3 7
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 MODEL PAGE 2
WH €D- LM -
: ev-0
. POINT DATA LISTING APpE wD E— &
POINT  -——-- OFFSETS (ft )=~=-- :
NAME TYPE X Y z PIPE ID DESCRIPTION
*%% SEGMENT A
AOO  Run 0 0 0CS1
A0O1 Bend 0 1.50 0 tong Elbow, Radius = 1.50 inch

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

A02  Valv 0 0 -0.17 Rating = 150, Weight = 4 1b
’ : Surface factor = 0.00, SIF = 2.30

A03 Run 0 0 -0.33
A0O4 Bend 0 0 -0.17 Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
SIF - In =1.02, Out = 1.00
A0O5 Bend -0.67 0 0 Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
SIF - In =1.02, Out = 1.00
AO6 Tee 0 1.75 0
SRV8 Bend 0 2.00 0 Long Elbow, Radius = 1.50 inch
: Bend angle change = 90.00 deg
. SIF - In =1.02, Out = 1.00
PRV1 Run 0.75 0 0
SRV7 Run 0.75 0 0
Al0 Tee 0.25 0 0
- S1B Run 0.33 0 0
All  Valy 0.44 0 0 Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30
Al2  Run 0.33 0 0
Al3  Run 0.35 0 0
Al4  Valv 0.35 0 0 Rating = 150, Weight = 4 1b

Surface factor = 0.00, SIF = 2.30

Al5 Run 0.33 0
S28 Run 0.44 0 0
Al6 Tee 0.33 0

*%% SEGMENT B

A0 Tee -0.67 4.00 -0.67 CS1

BOol1  Valv 0.33 0 0 Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

BO? Run 0.33
BO3 Run 0.33

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

OO
OO




U2 U-FARM COMPRESSED AIR SYSTEM

04/17/93

WHC

- -~ ——— > - D " " . - N> " U AL N " - - - - — e -

POINT  —=e=-
NAME TYPE
Col Bend
SIA  Run

€02 Vvalv
€03 Run

€04 Run

C0s Valv
€06 Run

SZ2A  Run

C07 Tee

*%% SEGMENT D
Doo Run

Dol Bend

002 Bend
D03 Valv
Do4 Run
005 Bend
Al6 Tee
co7 Tee
DO8 Bend
D0o9 Tee
D10 Valv
D11l Run

.312 Bend

0.

6.

— QO

.00

.29

OOoO

.00

.33
.00

POINT

-1.50
-2.00
-1.50

[N«

DATA

[oNw R

[= N N =)

1.00

-1.67

OO0

WH(-SD~- WM-DA- 13¢
L ev- 0

LISTING Appe e €=

PIPE ID DESCRIPTION

CS 1

Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
SIF - In = 1,02, Out = 1.00

Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

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

Rating = 150, Weight = 8 1b
Surface factor = 0.00, SIF = 2.30

Long Elbow, Radius = 1.50 inch
Bend angle change = 30.00 deg

SIF - In = 1.02, Qut = 1.00

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

Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

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




u2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE 4.42 MODEL PAGE 4
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WH (- sD - WM= DA~
Rev- 0
POINT DATA LISTING APPENDIX E-10
POINT  -——- OFFSETS (ft )==---
NAME TYPE X JA PIPE ID DESCRIPTION
D13 Tee 0 0 1.67
S3A  Run 0 0 5.98
D14 Bend 0 0 3.19 Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
SIF - In =1.02, Out = 1.00
S4A  Run -1.25 0 0
SSA  Run -2.17 0 0
D15 Bend -0.33 0 0 Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
SIF - In =1.02, Out = 1.00

D16 Bend 0 0 -0.50 Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
SIF - In = 1.02, Out = 1.00

D17  Tee 0 2.00 0 .

D18 Bend 0 2.00 0 Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
SIF - In =1.02, Out = 1.00

A S5C  Run 0.33 0 0

‘019 Valv 0.40 -0 0 Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

D20  Run 0.33 0 0

D21 Run 0.358 0 0

D22 Valv 0.35 0 0 Rating = 150, Weight =-4 1b
Surface factor = 0.00, SIF = 2.30

D23  Run 0.33 . 0 0

S4C  Run 0.40 0 0

D24 Bend 0.33 - 0 0 Long Elbow, Radius = 1.50 inch

Bend angle change = 90.00 deg

SIF - In =1.02, Out = 1.00

D25 Tee 0 -1.00 0

*%% SEGMENT E

D17 Tee 3.90 3.75 9.67 CS 1

S58  Run 0.33 0 0

EOl  Valv 0.40 0 0 Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

E02  Run 0.33 0 0

E03  Run 0.35 0 0

~ E04  Valv 0.35 0 0 Rating = 150, Weight = 4 1b

Surface factor = 0.00, SIF = 2.30
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U2 U-FARM COMPRESSED AIR SYSTEM

04/17/93

WHC
AutoPIPE 4.42 MODEL PAGE
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LISTING

fle v—o
Appesorx  E-N

PIPE ID DESCRIPTION

POINT DATA
POINT  —=——- OFFSETS (ft )-----
NAME TYPE ) G Y 4
EO5  Run 0.33 0 0
S4B Run 0.40 0 0
E0O6 Bend 0.33 0 0
D25 Tee 0 1.00 0
*%% SEGMENT F
D25 Tee 6.73 4.75 9.67 CS 1
Fol Bend 0.50 0 0
FO02 Run 0 0 -1.92
S3C  Run 0 0 -0.77
FO3 Tee 0 0 -2.23
. F04 Junc 0 -1.00 0
: *%x% SEGMENT G
B F04  Junc 7.23 3.75 4,75 CS 1
: .‘338 Run 0 0 2.23
: 601 Valv 0 0 0.33
G02 Run 0 0 0.33
G03  Run 0 0 0.35
G04 Valv 0 0 0.35
G0S Run 0 0 0.33
WALL Run 0 0 2.06
GO06 Bend 0 0 0.50
G07  Valv 0 -0.17 0
Gl10  Run 0 -0.29 0
Gll  Run 0 -0.21 0
**% SEGMENT H
FO3  Tee 7.23 4.75 4,75 CS 1
HO1 Valv 0 0.17 0
02 Run 0 0.33 0
HO3  Run 0 0.17 0

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

Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

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

Rating = 150, Weight = 8 1b
Surface factor = 0.00, SIF = 2.30

Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 MODEL PAGE 6
: : WHe-sD - wWM-pa - {5C
: g leu- o

5‘.¥ | POINT DATA LISTING ppper®ine -1

) (1) — OFFSETS (ft )-----
NAME TYPE X Y Z  PIPE ID DESCRIPTION

S e e on w0 e as - - - - - " — - s > -

*%*% SEGMENT 1

D13 Tee 7.65 1.7% 1.00CS 1

101 valv .-0.33 0 0 Rating = 150, Weight = 8 1b
Surface factor = 0.00, SIF = 2.30

102 Run -0.29 0 0
103 Bend -0.38 0 0 Long Elbow, Radius = 1.50 inch
Bend angle change = 90.00 deg
. SIF - In = 1.02, Out = 1.00
104 Run 0 -1.00 0

*%% SEGMENT J

D09 Tee 4.99 1.7 -0.67 CS 1

Jol  Valv 0 -0.17 0 Rating = 150, Weight = 4 1b
Surface factor = 0.00, SIF = 2.30

-0.33 0
-0.17 0

Jo2 Run
J03  Run

[ el

.Total weight of empty pipes : 148 1b
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U2 U-FARM COMPRESSED AIR SYSTEM ~ WHC .
04/17/93 - AutoPIPE 4.42 MODEL PAGE -7
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: DI e gty o WA= D
. Rev- 0o

COMPONENT DATA LISTING

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

*%% SEGMENT A

A0O 0.00 0.00 0.00 ANCHOR Rigid
Thermal movements : None
AO1 N 0.00 1.38 0.00
A0l 0.00 1.50 0.00 TI
AQl F 0.00 1.50 -0.13
AQ2 0.00 1.50 -0.17
A03 0.00 1.50 -0.50
AG4 N 0.00 1.50 -0.54 .
AO4 0.00 1.50 -0.67 TI
AO4 F -0.13 1.50 -0.67
AOS N -0.54 1.50 -0.67
A0S -0.67 1.50 -0.67 TI
AOS F  -0.67 1.63 -0.67
AQ6 -0.67 3.25 -0.67 TEE Other
SIF - In = 2.30, Qut = 2.30
SRVEN  -0.67 5.13 -0.67
SRVS -0.67 5.25 -0.87 TI
SRV8M  -0.63 5.21 -0.67 WEIGHT 5 1b , No offsets
SRY8F -0.54 5.25 -0.67
LPRV1 0.08 5.25 -0.67 WEIGHT 6 1b , No offsets
-SRV7 0.83 5.25 -0.67 WEIGHT 5 1b , No offsets
Al0 1.08 5.25 -0.67 TEE Other -
SIF - In = 2.30, Out = 2.30
S18 1.42 5.25 -0.67 GUIDE 1ID : S1B 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
All 1.85 5.2 -0.67
Al2 2.18 5.25 -0.67
Al3 2.54 5.25 -0.67 WEIGHT &6 1b , No offsets
Al4 2.89 5.25 -0.67
AlS 3.22 5.25 -0.67
S28 3.66 5.25 -0.67 GUIDE ID : S2B 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
Al6 3.99 5.25 -0.67 TEE Other
SIF - In = 2.30, Out = 2.30
*%% SEGMENT B
AQ6 -0.67 4.00 -0.67 TEE Other
: SIF - In = 2.30, Out = 2.30
.801 -0.33 4.00 -0.67

802 0.00 4.00 -0.67

APP‘:?\FD'*« -1
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04/17/93 AutoPIPE 4.42 MODEL PAGE 8
UJH;— SO - M- Dy -\"5\’
: Rey- O
. COMPONENT DATA LISTING AP PE DI E - 4
" POINT ---COORDINATE(ft )--- DATA
NAME X y 7

TYPE DESCRIPTION

803 0.33 4.00 -0.67

Al0 1.08 5.25 -0.67 TEE Other
SIF - In = 2.30, OQut = 2.30

COl N 1.08 3.38 -0.67

Col 1.08 3.25 -0.67 TI

Co1 F 1.21 3.25 -0.67

S1A 1.42 3.25 -0.67 GUIDE 1ID : 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

€02 1.85 3.25 -0.67

€03 2.18 3.25 -0.67

co4 2.54 3.25 -0.67 WEIGHT 6 1b , No offsets

Cos 2.89 3.25 -0.67 :

cos6 3.22 3.25 -0.67

S2A 3.66 3.25 -0.67 GUIDE 1ID : S2A 1, Connected to Ground

Stiffness = RIGID
. Gap-down = 0.00, Above
: Gap-left = 0.03, Right
Friction = 0.00
Gaps set Weightless
co7 3.99 3.25 -0.67 TEE Other
SIF - In = 2.30, Out = 2.30

0.06 inch
0.03 inch

**% SEGMENT D

D00 6.49 6.08 1.00 ANCHOR Rigid
Thermal movements : None
D01 N 6.49 6.63 1.00
po1 6.49 6.75 1.00 TI
DOl F 6.49 6.75 0.87
D02 N 6.49 6.75 -0.54
D02 6.49 6.75 -0.67 TI
D02 F 6.36 6.75 -0.67
DO3 5.49 6.75 -0.67
D04 8.20 6.75 -0.67
DO5 N 4.11 6.75 -0.67
D05 3.99 6.75 -0.67 TI
DOS F 3.99 6.63 -0.67
Al6 3.99 5.26 -0.67 TEE QOther
SIF - In = 2.30, Out = 2.30
co7 3.99 3.25 -0.67 TEE Other
SIF - In = 2.30, Out = 2.30
- DO8 N 3.99 1.88 -0.67 :
. D08 3.99 1.75 -0.67 TI
D08 F 4.11 1.75 -0.67
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COMPONENT

POINT ---COORDINATE(ft )--- DATA
NAME X Y z TYPE
Do9 4.99 1.75 -0.67 TEE
010 6.32 1.75 -0.67
D11 6.65 1.75 -0.67
D12 N 7.53 1.7 -0.67
012 7.65 1.7 -0.67 TI
D12 F 7.65 1.75 -0.54
D13 7.65 1.75 1.00 TEE
S3A 7.65 1.75 6.98 GUIDE
D14 N 7.65 1.75 10.04
_ D14 7.65 1.75 10.17 TI
- D14 F 7.53 1.75 10.17
. S4A 6.40 1.75 10.17 GUIDE
S5A 4.23 1.75 10.17 GUIDE
DIS N 4.03 1.75 10.17
D15 3.90 1.75 10.17 TI
D15 F 3.90 1.75 10.04
D16 N 3.90 1.75 9.79
D16 3.90 1.75 9.67 TI
D16 F 3.90 1.88 9.67
D17 3.90 3.75 9.67 TEE
D18 N 3.90 5.63 9.67
D18 3.90 5.75 9.67 TI
DI8 F 4.03 5.75 9.67
S5C 4.23 5.75 9.67 GUIDE
‘ .:‘)19 4.63 5.75 9.67
D20 4.96 5.75 9.67
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WHC
AutoPIPE 4.42 MODEL PAGE 9
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DATA LISTING ©¢V°¢° o
/\PPE'\m'Y gE- 'S
DESCRIPTION
other

SIF - In = 2.30, Out = 2.30

Other

SIF - In = 2.30, Out = 2.30

ID : S3A 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

ID : S5A 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

ID : S6A 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

ID : S6C 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
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‘ T R G- b - WM-_DA- BT
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COMPONE'NT DATA LISTING APPeENDIx E- 10

POINT ---COORDINATE(ft )--- DATA
NAME X Y Z- TYPE DESCRIPTION
D21 5.32 5.75 9.67 WEIGHT 6 1b , No offsets
D22 5.67 5.75 9.67
D23 6.00 5.75 9.67 '
S4C 6.40 5.75 9.67 GUIDE 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
D24 N 6.60 5.75 9.67
D24 6.73 5.75 9.67 TI
D24 F 6.73 5.63 9.67
D25 6.73 4.75 9.67 TEE Other
SIF - In = 2.30, OQut = 2.30
**% SEGMENT E
D17 3.90 3.75 9.67 TEE Other
SIF - In = 2.30, Out = 2.30
S58 4.23 3.75 9.67 GUIDE ID : S68B 1, Connected to Ground
: Stiffness = RIGID
.‘, Gap-down = 0.00, Above = 0.06 inch
: v Gap-left = 0.03, Right = 0.03 inch
Friction = 0.00
Gaps set Weightless
EO1 4.63 3.75 9.67
E02 4.96 3.75 9.67
£03 5.32 3.75 9.67 WEIGHT 6 1b , No offsets
E04 5.67 3.75 9.67
E05 6.00 3.7% 9.67
S48 6.40 3.75 9.67 GUIDE ID : S58 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
E06 N 6.60 3.75 9.67
£06 6.73 3.75 9.67 TI
EQ6 F 8.73 3.88 9.67
D25 6.73° 4.75 9.67 TEE Other
SIF - In = 2.30, Qut = 2.30
**% SEGMENT F
D25 6.73 4.75 9.67 TEE Other
SIF - In = 2.30, Qut = 2.30
FG1 N 7.10 4.75 9.67
FOl 7.23 4.75 9.67 TI
FO1 F 7.23 4.75 9.54
FO2 7.23 4.75 7.75 WEIGHT 4 1b , No offsets
S3C - 7.23 4.75 6.98 GUIDE ID : S3B 1, Connected to Ground
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- WHC- SD- (AM - DA- 153
(A‘/‘:::: QEV’O

COMPONENT DATA LISTING -
Appenmiv £-17

POINT ---COORDINATE(ft )--- DATA
z

NAME X Y TYPE DESCRIPTION
Stiffness = RIGID
Gap-down = 0.00, Above = 0.06 inch
Gap-left = 0.03, Right = 0.03 inch
Friction = 0.00
Gaps set Weightless

FO3 7.23 4.75 4.75 TEE Other
SIF - In = 2.30, Out = 2.30

Fo4 7.23 3.75 4.75 WEIGHT 15 1b , No offsets

*%% SEGMENT G

Fo4 7.23 3.75 4.75

S3B8 7.23 3.75 6.98 GUIDE ID : G10. 1, Connected to Ground

Stiffness = RIGID
Gap-down = 0.00, Above =
Gap-left = 0.03, Right =
Friction = 0.00

Gaps set Weightless

0.06 inch
0.03 inch

GOl 7.23 3.75 7.31
G02 7.23 3.75 7.64
; GO3 7.23 3.75 8.00 WEIGHT 6 1b , No offsets
.304 7.23 3.75  8.35
. ¥-GOS 7.23 3.75 8.68
' WALL 7.23 3.75 10.74 GUIDE ID : WALL 1, Connected to Ground
Stiffness = RIGID
Gap-down = 0.03, Above = 0.03 inch
Gap-left = 0.03, Right = 0.03 inch
Friction = 0.00
Gaps set Weightless
. G066 N 7.23 3.75 11.11
G06 7.23 3.75 11.24 Tl
Goe F 7.23 3.63 11.24
GO7 7.23 3.58 11.24
G10 7.23 3.29 11.24
G11 7.23 3.09 11.24
*%% SEGMENT H
Fo3 7.23 4.75 4.75 TEE Other
SIF - In = 2.30, Out = 2.30
HO1 7.23 4.92 4.75
HO2 7.23 5.25 4.75
HO3 7.23 5.42 4.75
**% SEGMENT I
DI3 7.65 1.75 1.00 TEE Other
SIF - In = 2.30, Cut = 2.30
101 7.32 1.75 1.00 '
y 102 7.03 1.75 1.00
I03 N 6.78 1.75 1.00
103 6.65 1.75 1.00 TI
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Dew-
. COMPONENT DATA LISTING ~-2° ,
- A_P@g,«f\o\x €- ']

POINT ---COORDINATE(ft )--- DATA
z

NAME X Y TYPE DESCRIPTION
I3 F 6.65 1.63 1.00
104 6.65 0.75 1.00 ANCHOR Rigid

Thermal movements : None

*%% SEGMENT J
Do9 4.99 1.75 -0.67 TEE Other
SIF - In = 2.30, Out = 2.30

Jol 4.99 1.58 -0.67
J02 4.99 1.25 -0.67
. Jo3 4.99 1.08 -0.67

Number of points in the system : 144
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Pipe ID/
Material

U-FARM COMPRESSED AIR SYSTEM

80

WHC
AutoPIPE 4.42 MODEL PAGE 13

PIPE

DATA

0 0.02

LI

0 .

STING

BN -

WH-8D —wJM= DA -
Peu- 0
APPENDIx € - =

Weight(1b/ft )

¢ 0.00

2.17

0 2.17
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 MODEL PAGE 14
: . - T T TTTTTTTTTTTTTTT NI T S R
- | Rev-o _
' MATERIAL DATA LISTING APpermine £~ 10
Material Density Poisson Temperature Modulus Expansion Allowable

Name Pipe ID (1b/cu.ft) ratio (deg F ) (E6 psi ) (in/100ft) (psi )

e D D = w0 ke Wy i

- o - 0 - s - -

A106-8 cs1 489.0 0.30 65.0 29.52 20000.0 .
' 90.0 0.1861 20000.0
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: 04/17/93 AutoPIPE 4.42 MODEL PAGE 15
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. —» . Q{e V-0 0 i
TEMPERATURE AND PRESSURE DATA oA BRI~ T T
----- CASE 1 CASE 2 --CASE 3---e--

POINT PRESS. TEMPER EXPAN. PRESS. TEMPER EXPAN. PRESS. TEMPER EXPAN.
NAME psi deg F in/100ft psi deg F 1in/100ft psi deg F in/100ft

**% SEGMENT A
AOQ 125 90.00 0.186
Al6 > 125 90.00 0.186

*%% SEGMENT B

AO6 125 90.00  0.186
803 125 90.00  0.186
**% SEGMENT C
A10 125 90.00  0.186
co7 125 90.00  0.186
%% SEGMENT D
000 125 90.00  0.186
D25 125 90.00  0.186
*x% SEGMENT E
017 125 90.006  0.186

‘II'fozs 125 90.00  0.186
“xxk SEGMENT F
D25 125 90.00  0.186
FO4 125 90.00  0.186
%% SEGMENT G
FO4 125 90.00  0.186
611 125 90.00  0.186
*x% SEGMENT H
FO3 125 90.00  0.186
HO3 125 90.00  0.186
wxk SEGMENT I
D13 125 90.00  0.186
104 125 90.00  0.186

*%% SEGMENT J
125 90.00 0.186
125 90.00 0.186




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/33 AutoPIPE 4.42 RESULT PAGE 1
.“:" : LWHC- D- WM=DA-
" Pev-o0
ANALYSIS SUMMARY Apperd €1

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 ...........ceennn. 6 s
Load cases analyzed ......ccvveviennns GR T1 E1 E2 E3 Pl
Gaps/Friction/Yielding considered ..... Yes
Tolerance - Force, Displacement ....... 100.00 1b 0.0162 in
Friction - Factor, tolerance .......... 1.00 0.10
Hanger design run .......ccceveuennannn No
Cut short included .........covcivunnen No
Occasional load analysis type ......... Nonlinear
Non-1linear analysis summary file ...... U2.L0G
Base 1oad cases for nonlinear analysis

GR = None

Tl = GR

El = GR

E2 = GR

E3 = GR

Pl =Tl
Weight of contents included ....... .e.. Yes

.l‘ Pressure stiffening case .............. 0

Water elevation for buoyancy loads .... Not considered

W2}

i




u2 U-FARM COMPRESSED AIR SYSTEM WH
04/17/93 ' AutoPIPE 4.42 RESULT PAGE 2

‘ WHC-SD-WM-DA-
CODE COMPLIANCE COMBINATIONS REV 0 A8

Combinati Method oad Factor Allowabl
-ET-:SE jon Metho i Loa actor wable 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. + E1  Abs sum Earth 1 1.00 Automatic
. Max Sus 1.00

Sus. + E2 Abs sum Earth 2 1.00 Automatic
Max Sus 1.00

Sus. + E3  Abs sum Earth 3 1.00 Automatic -
. Max Sus 1.00

Max P _ Max Hoop 1.00 Automatic
. OTHER USER COMBINATIONS
v— Combination Method Load Factor
SEIS SRSS Earth 1 1.00
Earth 2 1.00
Earth 3 1.00
SUST Sum Gravity  1.00
Press 1 1.00
0cce Abs sum SEIS 1.00
SUST 1.00
TOTAL Abs sum OCC 1.00

Thermal 1 1.00

CODE COMPLIANCE

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

Include rigorous pressure ............. Y
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U2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE 4.42 RESULT PAGE 3

'ﬁ . ' WHC-SD-WM-DA-135

EARTHQUAKE LOAD CASES : REV 0

APPENDIX E-24
Number of load cases analysed : 3

Load case 1 - El

X-Multiplier= 0.375 Y-Multiplier= 0.000 Z-Multiplier= 0.000
Load case 2 - E2 | :

X-Multiplier= 0.000 Y-Multiplier= 0.250 Z-Multiplier= 0.006
Load case 3 - E3

X-Multiplier= 0.000 Y-Multiplier="0.000 Z-Multiplier= 0.375
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 Autof
: .}' """"""""""""""" T WHC-SD-WM-DA-135
- REV O
_ DISPLACEMENTS
] ) APPENDIX E-25
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y z X Y

*%** Segment A begin ***

A0O GR 0.000 0.000 0.000 0.000 0.000 0.000

T1 0.000 0.000 0.000 0.000 0.000 0.000

£l 0.000 0.000 0.000 0.000 0.000 0.000

E2 0.000 0.000 0.000 0.000 0.000 0.000

E3 0.000 0.000 0.000 0.000 0.000 0.000

P1 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.000 0.000 0.000 0.000 0.000 0.000

SUST 0.000 0.000 0.000 0.000 0.000 0.000

0cC 0.000 0.000 0.000 0.000 0.000 0.000

TOTAL 0.000 0.000 0.000 0.000 0.000 0.000

AO1 N GR -0.001 0.000 -0.004 -0.030 -0.009 0.007

T1 -0.001 0.003 0.000 -0.003 0.003 0.007

El 0.003 0.000 0.003 0.020 -0.006 -0.018

} E2 0.000 0.000 0.001 0.008 0.002 -0.002
_ E3 -0.001 0.000 0.006 0.037 0.020 0.008

_ . Pl 0.006 0.000 0.000 0.000 0.000 0.000
i - SEIS 0.004 0.000 0.007 0.043 0.0621 0.020
: SUST -0.001 0.000 -0.004 -0.030 -0.009 0.007
0cc 0.004 0.000 0.011 0.073 0.030 0.027

TOTAL 0.006 0.003 0.012 0.075 0.033 0.034

A0l F GR -0.001 -0.001 -0.005 -0.038 -0.010 0.010

T1 -0.001 0.003 -0.001 -0.003 0.004 0.008

El 0.004 0.001 .0.004 0.024 -0.007 -0.018

E2 0.000 0.000 0.001 0.010 0.002 -0.003

E3 -0.002 0.001 0.007 0.041 0.024 0.010

Pl 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.004 0.001 0.008 0.048 0.025 0.021

SUST -0.001 -0.001 -0.005 -0.038 -0.010 0.010

ocC . 0.005 0.002 0.014 0.086 0.035 0.032

TOTAL 0.007 0.005 0.014 0.090 0.038 0.040

AQ2 GR -0.001 -0.001 -0.005 -0.039 -0.010 0.011

Tl -0.002 0.003 -0.00! -0.003 0.004 0.009

El 0.004 0.001 0.004 0.025 -0.007 -0.018

E2 0.000 0.000 0.001 0.010 0.002 -0.003

E3 -0.002 0.001 0.007 0.041 0.024 0.011

P1 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.005 0.002 0.008 0.049 0.026 0.021

SUST -0.001 -0.001 -0.005 -0.039 -0.010 0.0l

occ 0.005 0.003 0.014 - 0.088 0.035 0.032

0.006 0.014 0.091 0.039 0.041




uz2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 RESULT PAGE 5
. WHC-SD-WM-DA-135
vy DISPLACEMENTS REV.0
Point Load TRANSLATIONS (in ) ROTATIONS _  APPENDIX E-26
name combination X Y Z X Y y4
A03 GR 0.000 -0.004 -0.005  -0.039 -0.010 0.011
T1 -0.002  0.002 -0.001 -0.003 0.004 0.009
El 0.005 0.002 0.004 0.025 -0.007 -0.013
E2 0.000 0.001 0.001 0.010 0.002 -0.003
E3 -0.004 0.004 0.007 0.041 0.025 0.011
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.006 0.005 0.008 0.049 0.026 0.021
SUST 0.000 -0.004 -0.005  -0.039 -0.010 0.011
oce 0.006 0.009 0.013 0.088 0.035 0.032
TOTAL 0.008 0.011 0.015 0.091 0.039 0.041
AO4 N GR 0.000 -0.004 -0.005  -0.039 -0.010 0.012
Tl -0.002 0.002 -0.001 -0.003 0.004 0.009
El 0.005 0.003 0.004 0.025 -0.007 -0.018
E2 0.000 0.001 0.001 0.010 0.002 -0.003
E3 -0.004 0.005 0.007 0.042 0.025 0.011
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.006 0.005 0.008 0.050 0.026 0.022
SUST 0.000 -0.004 -0.005  -0.039 -0.010 0.012
oce 0.006 0.010 0.013 0.089 0.036 0.033
. TOTAL 0.008 0.012 0.015  0.092 0.040 0.042
AO4 F GR 0.000 -0.006 -0.005  -0.038 -0.010 0.014
T1 -0.002 0.002 -0.002  -0.004 0.004° 0.010
El 0.005 0.004 0.004 0.031 -0.006 -0.020
E2 0.000 0.001 0.001 0.009 0.003 -0.003
E3 -0.005 0.005 0.008 0.048 0.029 0.012
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.007 0.007 0.009 0.057 0.030 0.023
SUST 0.000 -0.006 -0.005  -0.038 -0.010 0.014
0cC 0.007 0.013 0.014 0.095 0.040 0.037
TOTAL 0.009 0.015 0.016 0.099 0.043 0.047
AO5S N GR 0.000 -0.007 -0.006  -0.034 -0.011 0.013
T1 -0.003 0.001 -0.001 -0.004 0.003 0.010
El 0.005 0.006 0.003 0.040 -0.005 -0.022
E2 0.000 0.002 0.002 0.009 0.003 -0.003
E3 -0.005 0.004 0.011 0.058 0.031 0.012
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.007 0.007 0.011 0.071 0.032 0.025
SUST 0.000 -0.007 -0.006 -0.034 -0.011 0.013
0ce 0.007 0.014 0.018 0.105 0.042 0.038
TOTAL 0.010 0.016 0.019 0.109 0.046 0.048




WHC
AutoPIPE 4.4) WHC-SD-WM-DA-135

-------------------------- REV 0
. DISPLACEMENTS APPENDIX E-27
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y Z X Y z
AOS F @GR 0.000 -0.007 -0.007 -0.032 -0.011 0.008
T1 -0.003 0.001 -0.001 -0.004 0.003 0.011
El 0.005 0.006 0.004 0.045 -0.004 -0.025
E2 0.000 0.002 0.002 0.008 0.003 -0.002
E3 -0.005 0.004 0.013 0.064 0.032 0.010
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.007 0.008 0.014 0.079 0.033 0.027
SUST 0.000 -0.007 -0.007 -0.032 -0.011 0.008
occ 0.008 0.015 0.021 0.111 0.044 0.035
TOTAL 0.011 0.0l16 0.023 0.114 0.047 0.046
AQ6 GR 0.000 -0.007 -0.017 -0.024 -0.015 -0.006
T1 -0.007 0.004 -0.002 - -0.003 0.003 0.008
El 0.015 0.006 0.023 0.060 -0.006 -0.028
£2 0.000 0.002 0.004 0.006 0.004 (.002
E3 -0.007 0.004 0.038 0.074 0.033 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.017 0.008 0.044 0.095 0.034 0.028
SUST 0.000 -0.007 -0.017 -0.024 -0.015 -0.006"
occe 0.017 0.015 0.061 0.119 0.049 0.034
. TOTAL 0.024 0.019 0.064 0.123 0.051 -0.042
SRVBN GR 0.000 -0.007 -0.025 -0.020 -0.019 0.010
T1 -0.007 0.008 -0.004 -0.002 0.002 -0.006
El 0.025 0.006 0.046 0.051 -0.008 -0.024
E2 0.000 0.002 0.006 0.005 0.005 -0.002
E3 -0.006 0.004 0.064 0.057 0.040 -0.010
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.025 0.008 0.079 0.077 0.041 0.026
SUST 0.000 -0.007 -0.025 -0.020 -0.019 o0.010
occC 0.026 0.015 0.104 0.097 0.060 0.036
TOTAL 0.033 0.023 0.108 0.099 0.062 0.042
SRV8M GR 0.000 -0.007 -0.025 -0.020 -0.020 0.013
T -0.007 0.008 -0.004 -0.002 0.002 -0.008
El 0.025 0.006 0.047 0.049 -0.007 -0.024
E2 0.000 0.002 0.006 0.005 0.005 -0.003
E3 -0.005 0.004 0.065 0.055 0.040 -0.012
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.008 0.080 0.074 0.041 0.027
SUST 0.000 -0.007 -0.026 -0.020 -0.020 0.013
0ocC 0.026 0.015 0.105 0.094 0.061 0.040
TOTAL 0.033 0.022 0.109 0.096 0.063 0.048




U2 U-FARM COMPRESSED AIR SYSTEM ~ . WHC

04/17/93 AutoPIPE 4.42 RESULT PAGE 7
. WHC-SD-WM-DA-135 -
~ DISPLACEMENTS REV 0
Point Load TRANSLATIONS (in ) ROTATIONS
name  combination X Y 4 X Y ( APPENDIX E-28
SRVEF  GR 0.000 -0.007 -0.025 -0.020 -0.020 0.016
T -0.067 0.008 -0.004 -0.002 0.002 -0.010
El 0.025 0.006 0.047 0.047 -0.007 -0.024
E2 0.000 0.002 0.006 0.005 0.005 -0.004
E3 -0.005 0.004 0.064 0.053 0.041 -0.013
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.007 0.080 0.071 0.042 0.027
SUST 0.000 -0.007 ~0.025 -0.020 -0.020 0.015 .
occ 0.026 0.014 0.105 0.091 0.062 0.043
TOTAL 0.033 ~ 0.022 0.109 0.093 0.064 0.053
PRVI  GR 0.000 -0.004 -0.023 -0.020 -0.021 0.022
1 -0.006 0.006 -0.004 -0.001 0.002 -0.016
El 0.025 0.003 0.048 0.037 -0.006 -0.021
£2 0.000 0.001 0.006 0.005 0.005 -0.005
: E3 -0.005 0.002 0.059 0.043 0.042 -0.013
: Pl 0.000 0.000 0.000 0.000 0.000 0.000
- SEIS 0.026 0.003 0.076 0.056 0.043 0.026
- SUST 0.000 -0.004 -0.023 -0.020 -0.021 0.022
g 0cce 0.026 0.008 0.099 0.076 0.063 0.047
’ . TOTAL 0.032 0.0l14 0.103 0.077 0.065 0.063
SRV7  GR 0.000 -0.001 -0.019 -0.019 -0.021 0.016
T1 -0.004 0.003 -0.004 0.000 0.001 -0.022
£l 0.025 0.000 0.048 0.024 0.001 -0.011
E2 0.000 0.000 0.005 0.005 0.005 -0.004
£3 -0.005 0.000 0.052 0.030 0.039 -0.006
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.000 0.071 0.039 0.040 0.013
SUST 0.000 -0.001 -0.019 -0.019 -0.021 0.016
0cC 0.026 0.002 0.091 0.058 0.060 0.029
TOTAL 0.030 0.004 0.095 0.059 0.061 0.051
A10 GR 0.000 0.000 -0.018 -0.019 -0.020 0.009
T1 -0.004 0.002 -0.004 0.000 0.001 -0.023
El 0.025 0.000 0.048 0.019 0.004 -0.006
E2 0.000 0.000 0.005 0.005 0.005 -0.002
£3 -0.005 0.000 0.050 0.026 0.037 -0.002
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.000 0.070 0.033 0.037 0.007
SusT 0.000 0.000 -0.018 -0.019 -0.020 0.009
oce 0.026 0.001 0.088 0.052 0.058 0.016
TOTAL 0.030 0.003 0.093 0.052 0.059 0.039
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U2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE 4.42 RESULT PAGE 8
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WHC-SD-WM-DA-135

DISPLACEMENTS REV 0
Load TRANSLATIONS (in ) ROTATIONS (

combination X Y Z X Y APLPENDIX E-29
GR 0.000 0.000 -0.017 -0.019 -0.020 0.003
T1 -0.003 0.000 -0.004 0.000 0.001 -g.023
El 0.025 -0.001 0.048 0.015 0.008 -0.005
E2 0.000 0.000 0.004 0.005 0.005 -0.001
E3 -0.005 0.000 0.048 0.022 0.034 -0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.068 0.027 0.035 0.005
SUST 0.000 0.000 -0.017 -0.019 -0.020 0.003
0ocC 0.026 0.001 0.085 0.046 0.055 0.008
TOTAL 0.029 0.001 0.089 0.046 0.056 0.031
GR 0.000 0.000 -0.015 -0.018 -0.020 -0.001
T1 -0.003 -0.002 -0.004 0.000 0.001 -0.010
El 0.025 -0.001 0.047 0.009 0.013 -0.002
E2 0.000 0.000 0.004 0.004 0.005 0.000
E3 -0.005 0.000 0.045 0.017 0.030 -0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.065 0.020 0.033 0.002
SUST 0.000 0.000 -0.015 -0.018 -0.020 -0.001
occe 0.026 0.001 0.080 0.038 0.0%3 0.003
TOTAL 0.029 0.003 0.085 0.038 0.054 0.014
GR 0.000 0.000 -0.014 -0.018 -0.020 -0.001
T1 -0.002 -0.002 -0.004 0.000 0.001 -0.010
El 0.025 -0.001 0.046 0.009 0.013 -0.002
E2 0.000 0.000 0.003 0.004 0.005 0.000
E3 -0.005 0.000 0.043 0.017 0.030 -0.001
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.063 0.020 0.033 0.002
SUST 0.000 0.000 -0.014 -0.018 -0.020 -0.001
0cC 0.026 0.001 0.077 0.038 0.053 0.003
TOTAL 0.028 0.003 0.081 0.038 0.054 0.014
GR 0.000 0.000 -0.012 -0.017 -0.020 0.000
T1 -0.001 -0.003 -0.008 0.001 0.001 0.000
El 0.025 -0.001 0.045 0.005 0.019 0.002
E2 0.006 0.000 0.003 0.004 0.005 0.000
E3 -0.005 0.000 0.041 0.013 0.030 0.000
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.061 0.015 0.036 0.002
SUST 0.000 0.000 -0.012 -0.017 -0.020 0.000
occ 0.026 0.001 0.073 0.031 0.056 0.002
TOTAL 0.027 0.004 0.077 0.032 0.057 0.002
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U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 : AutoPIPE 4.42 RESULT PAGE 9

WHC-SD-WM-DA-135

DISPLACEMENTS REV 0
Point Load TRANSLATIONS (in ) ROTATIONS
name combination X Y Z X Y APPENPIX E-30
Al4d GR 0.000 0.000 -0.011 -0.016 -0.019 0.001
c T1 -0.001 -0.002 -0.005 0.001 0.000 0.010
El 0.025 -0.001 0.043 0.000 0.025 0.005
-E2 0.000 0.000 0.003 0.004 0.005 0.000
E3 -0.005 0.000 0.038 0.009 0.032 0.001
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.058 0.010 0.041 0.005
SUST 0.000 0.000 -0.011 -0.016 -0.019 0.001
0ccC 0.026 0.001 0.069 0.026 0.060 0.006
TOTAL 0.027 0.003 0.073 0.027 0.061 0.016
GR 0.000 0.000 -0.009. -0.016 -0.019 0.001
T1 0.000 -0.002 -0.005 0.001 0.000 0.010
El 0.025 -0.001 0.041 0.000 0.026 0.005
E2 0.000 0.000 0.002 0.004 0.005 0.000
£3 -0.005 0.000 0.036 0.009 0.032 0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.055 0.010 0.041 0.005
SUST 0.000 0.000 -0.009 -0.016 -0.019 0.001
0ocC 0.026 0.001 0.065 0.026 0.060 0.006
TOTAL 0.026 0.002 0.069 0.027 0.061 0.016
GR 0.000 0.000 -0.008 -0.015 -0.019 -0.001
T1 0.001 0.000 -0.005 0.001 0.000 0.023
El 0.025 0.000 0.039 -0.006 0.035 0.010
E2 0.000 0.000 0.002 0.004 0.005 0.000
E3 -0.005 0.000 0.033 0.004 0.034 0.003
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.000 0.051 0.008 0.049 0.010
SUST 0.000 0.000 -0.008 -0.015 -0.019 -0.001
occ 0.026 0.000 0.059 0.023 0.068 0.011
TOTAL 0.027 0.000 0.063 - 0.024 0.068 0.034
GR 0.000 0.000 -0.006 -0.014 -0.018 -0.002
T1 0.001 0.002 -0.005 0.001 0.000 0.023
El 0.025 0.001 0.036 -0.010 0.040 0.017
E2 0.000 0.000 0.002 0.004 0.005 0.000
E3 -0.005 0.000 0.031 0.000 0.035 0.005
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.047 0.011 0.053 0.018
SUST 0.000 0.000 -0.006 -0.014 -0.018 -0.002
occe 0.026 0.001 0.054 0.025 0.072 0.019
TOTAL 0.027 0.003 0.058 0.026 0.072 0.042

*** Segment A end  ***

. **%* Segment B begin ***
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u2 U-FARM COMPRESSED AIR SYSTEM WHC G
04/17/93 AutoPIPE 4.42 RESULT PAGE 10

| . WHC-SD-WM-DA-135
- DISPLACEMENTS. REV 0
Point Load TRANSLATIONS (in ) ROTATI APPENDIX E-31
name combination X Y /A X Y 4
A06 GR 0.000 -0.007 -0.017  -0.024 -0.015 -0.006
Tl -0.007 0.004 -0.002  -0.003 0.003 0.008
El 0.015 0.006 0.023 0.060 -0.006 -0.028
E2 0.000 0.002 0.004 0.006 0.004 0.002
E3 -0.007 0.004 0.038 0.074 0.033 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.017 0.008 0.044 0.095 0.034 0.028
SUST 0.000 -0.007 -0.017  -0.024 -0.015 -0.006
0cc 0.017 0.015 0.061 0.119 0.049 0.034
TOTAL 0.024 0.019 0.064 0.123 0.051 0.042
BO1 GR 0.000 -0.008 -0.0l16 -0.024 -0.015 -0.008
Tl -0.006 0.005 -0.003  -0.003 0.003 0.008
El 0.015 0.004 0.023 0.060 -0.006 -0.028
E2 0.000 0.002 0.004 0.006 0.004 0.002
E3 -0.007 0.004 0.035 0.074 0.032 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.017 0.006 0.042 0.095 0.033 0.028
SUST 0.000 -0.008 -0.016  -0.024 -0.015 -0.008
P oce 0.017 0.014 0.058 0.119 0.048 0.036
| . TOTAL 0.023 0.019 0.061 0.123 0.051 0.043
BO2 GR 0.000 -0.008 -0.015  -0.024 -0.015 -0.008
Tl -0.006 0.005 -0.003  -0.003 0.003 0.008
El 0.015 0.002 0.024 0.060 -0.006 -0.028
£2 0.000 . 0.002 0.004 0.006 0.004 0.002
£3 -0.007 0.004 0.033 0.074 0.032 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.017 0.005 0.041 0.095 0.033 0.028
SUST 0.000 -0.008 -0.015  -0.024 -0.015 -0.008
occ 0.017 0.014 0.056 0.119 0.048 0.036
TOTAL 0.022 0.019 0.058 0.123 0.051 0.043
BO3 GR 0.000 -0.009 -0.014  -0.024 -0.015 -0.008
T1 -0.005 0.006 -0.003 -0.003 0.003 0.008
El 0.015 0.001 0.024 0.060 -0.006 -0.028
E2 0.000 0.002 0.003 0.006 0.004 0.002
E3 -0.007 0.004 0.031 0.07¢ 0.032 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.017 0.005 0.039 0.095 0.033 0.028
SUST 0.000 -0.009 -0.014  -0.024 -0.015 -0.008
occ 0.017 0.014 0.053 0.119 0.048 0.036
TOTAL 0.022 0.020 0.056 0.123 0.051 0.043

*** Segment B end  ***

.*** Segment C begin *¥=*
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Point
name

- - > -

COl N

Co1 F

S1A

Load
combination

DISPLACEMENTS
TRANSLATIO

\
OO O0OO0OO0DO0OO0OO0OO0O OO0 OOCOOO0O OOO0OO0OODOOCO

[}

[}
COO0OO0OO0OOOO0O0O

.000
.004
.025
.000
.005
.000
.026
.000
.026
.030

.001
.005
.027
.000
.004
.000
.027 -
.001
.029
.034

.002
.004
.027
.000
.004
.000
.028
.002
.029
.033

.002
.003
.027
.000
.004
.000
.028
.002
.029
.033

OCOO0OOODOCOOOOO QOO0 OOOO0O COO0O0O0O0OO0DOO0O

COOO0OOOOQOO0OO0O0

NS (in )
z

.000 -0.018
.002 -0.004
.000 0.048
.000  0.005
.000  0.050
.000  0.000
.000 0.070
.000 -0.018
.001 0.088
.003  0.093
.000 -0.011
.002 -0.004
.000  0.041
.000  0.003
.000  0.041
.000  0.000
.000 0.058
.000 -0.011
.001  0.069
.002  0.073
.000 -0.010
.001 -0.004
.000  0.040
.000  0.002
.000  0.041
.000  0.000
.000  0.057
.000 -0.010
.001  0.067
.002  0.071
.000 -0.009
.000 -0.004
.000  0.040
.000  0.002
.000  0.040
.000  0.000
.000  0.056
.000 -0.009
.000  0.065
.000  0.069

QOO0 OODO0OOQOOO0O QOO0 O0ODO0OOO0O0 [>NeNoNololoolololo]

COOQOOOOOO0O0

REV
ROTATION. (APPENDIX E-32
Y z
019 -0.020 0.009
000 0.001 -0.023
019 0.004 -0.006
005 0.005 -0.002
026 0.037 -0.002
000 0.000 0.000
033 0.037 0.007
019 -0.020 0.009
052 0.058 0.016
052 0.059 0.039
020 -0.018 0.004
000 0.001 0.020
019 0.010 0.008
005 0.005 -0.001
019 0.020 0.002
000 0.000 0.000
027 0.023 0.008
020 -0.018 0.004
047 0.041 0.012
047 0.043 0.033
019 -0.018 0.006
000 0.001 0.027
020 0.011 0.006
005 0.005 -0.001
017 0.018 -0.001
000 0.006 0.000
027 0.021 0.006
019 -0.018 0.006
046 0.039 0.012
.046 0.041 0.039
.019 -0.018 0.004
.000 0.001 0.024
.021 0.012 0.005
.005 0.004 -0.001
.015 0.016 -0.002
.000 0.000 0.000
.026 0.021 0.005
.019 -0.018 0.004
.045 0.038 0.009
.045 0.039 0.033

11

WHC-SD-WM-DA-135
0
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AULOPIPE -~ = maar 1a
WHC-SD-WM-DA-135
REV 0
DISPLACEMENTS S
] . : APPENDIX E-33

Point Load TRANSLATIONS (in ) ROTATIONS (deg )

name combination X Y Z X Y

€02 GR 0.002 0.000 -0.007 -0.018 -0.017 -0.001
11 -0.003 0.002 -0.004 0.000 0.001 0.011
El 0.027 0.000 0.039 0.023 0.014 0.003
E2 0.000 0.000 0.002 0.005 0.004 0.000
E3 -0.004 0.000 0.038 0.012 0.014 -0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.028 0.000 0.054 0.026 0.020 0.003
SUST 0.002 0.000 -0.007 -0.018 -0.017 -0.001
occC 0.029 0.000 0.062 0.044 0.037 0.004
TOTAL 0.032 0.002 0.066 0.045 0.038 0.015

co3 GR 0.002 0.000 -0.006 -0.018 -0.017 -0.001
T1 -0.002 0.002 -0.004 0.000 0.001 0.011
El 0.027 0.001 0.038 0.023 0.014 0.003
E2 0.000 0.000 0.002 0.005 0.004 0.000
E3 -0.004 0.000 0.037 0.012 0.014 -0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.028 0.001 0.053 0.026 0.020 0.003
SUST 0.002 0.000 -0.006 -0.018 -0.017 -0.001
0cc 0.029 0.001 0.059 0.044 0.037 0.004
TOTAL 0.031 0.003 0.064 0.045 0.038 0.015

Cco4 GR 0.002 0.000 -0.005 -0.018 -0.016 0.000
Tl -0.001 0.003 -0.00% 0.000 0.001 0.000
El 0.027 0.001 0.037 0.024 0.016 0.001
E2 0.000 0.000 0.001 0.004 0.004 0.000
E3 -0.004 0.000 0.036 0.009 0.015 0.000
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.028 0.001 0.0%52 0.026 0.022 0.002
SUST 0.002 0.000 -0.005 -0.018 -0.0l16 0.000
occ 0.029 0.001 0.056 0.044 0.038 0.002
TOTAL 0.031 0.004 0.061 0.044 0.039 0.002

Cos GR 0.002 0.000 -0.004 -0.017 -0.015 0.001
T1 -0.001 0.002 -0.005 0.000 0.001 -0.011
El 0.027 0.001 0.035 0.026 0.018 0.001
E2 0.000 0.000 0.001 0.004 0.004 0.000
E3 -0.004 0.000 0.035 0.007 0.017 0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.028 0.001 0.050 0.027 0.025 0.001
SUST 0.002 0.000 -0.004 -0.017 -0.015 0.001
0cC 0.029 0.001 0.054 0.044 0.040 0.002
TOTAL 0.030 0.003 0.058 0.044 0.041 0.013
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U2 U-FARM COMPRESSED AIR SYSTEM WHC
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3 ~ WHC-SD-WM-DA-135
- REV O

DISPLACEMENTS
APPENDIX E-34

Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y A X Y Y4
Co6 GR 0.002 0.000 -0.003 -0.017 -0.015 0.001
T1 0.000 0.002 -0.005 0.000 0.001 -0.011
El 0.027 0.001 0.034 0.026 0.018 0.001
g2 0.000 0.000 0.001 0.004 0.004 0.000
£3 -0.004 0.000 0.034 0.006 0.017 0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.028 0.001 0.048 0.027 0.025 0.001
SUST 0.002 0.000 -0.003 -0.017 -0.015 0.001
occ 0.029 0.001 0.051 0.044 0.040 0.002
TOTAL 0.029 0.002 0.055 0.044 0.041 0.013
S2A GR 0.002 0.000 -0.001° -0.016 -0.013 -0.001
T1 0.001 - 0.000 -0.005 -0.001 0.001 -0.024
El 0.027 0.001 0.032 0.027 0.022 0.001
£2 0.000 0.000 0.000 0.004 0.003 0.000
E3 -0.004 0.000 0.032 0.003 0.020 0.003
P1 0.000 0.000 0.000 0.000 - 0.000 0.000
SEIS 0.028 0.001 0.046 0.028 0.029 0.003
SUST 0.002 0.000 -0.001 -0.016 -0.013 -0.001
d occ 0.029 0.001 0.047 0.044 0.043 0.004
. TOTAL 0.030 0.001 0.052 0.045 0.043 0.028
co7 GR 0.002 0.000 0.000 -0.016 -0.012 -0.001
T1 0.001 -0.002 -0.005 -0.001 0.000 -0.023
£l 0.027 0.001 0.031 0.029 0.024 -0.002
£2 0.000 0.000 0.000 0.004 0.003 0.000
£3 -0.004 0.000 0.031 0.001 0.022 0.005
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.028 0.001 0.043 0.029 0.033 0.005
SUST 0.002 0.000 0.000 -0.016 -0.012 -0.001
occ 0.029 0.001 0.044 0.045 0.045 0.007
TOTAL 0.031 0.003 0.049 0.046 0.045 0.030
*** Segment C end  ***
**%* Segment D begin ***
D00 - GR 0.000 0.000 0.000 0.000 0.000 0.000
Tl 0.000 0.000 0.000 0.000 0.000 0.000
El 0.000 0.000 0.000 0.000 0.000 0.000
€2 0.000 0.000 0.000 0.000 0.000 0.000
E3 0.000 0.000 0.000 0.000 0.000 0.000
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.000 0.000 0.000 0.000 0.000 0.000
SUST 0.000 0.000 0.000. 0.000 0.000 0.000
occ 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 (Q.000

. TOTAL
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REV 0

APPENDIX E-35

-0.010

0.023

-0.012
-0.004
-0.007
.003
.001
.000

.012
.019

Load TRANSLATIONS (in ) ROTATIONS (deg )
combination X Y F4 X Y Z
GR 0.000 0.000 -0.001 -0.013 -0.004
T1 0.000 0.001 0.000° 0.003 -0.001
El 0.001 0.000 0.001 0.010 -0.028
E2 0.000 0.000 0.000 0.003 0.001
E3 0.000 0.000 0.000 0.005 0.008
Pl 0.000 0.000 0.000 0.000 0.000
SEIS 0.001 0.000 0.001 0.012 0.029
SUST 0.000 0.000 -0.001 -0.013 -0.004
occ 0.001 0.000 0.002 0.025 0.033
TOTAL 0.001 0.001 0.002 0.028 0.034
GR 0.000 0.000 -0.001 -0.021 -0.005
T1 0.000 0.001 0.000 0.006 -0.002
El 0.002 0.0060 0.001 0.012 -0.040
E2 0.000 0.000 0.000 0.005 0.001
E3 0.000 0.000 0.001 0.006 0.011
Pl 0.000 0.000 0.000 0.000 0.000
SEIS 0.002 0.000 0.001 0.015 0.042
SUST 0.000 0.000 -0.001 -0.021 -0.005
0occC 0.003 0.001 0.002 0.036 0.047
TOTAL 0.003 0.002 0.002 0.042 0.049
GR 0.003 -0.009 -0.001 -0.032 -0.013
T1 0.001 0.004 -0.003 0.009 -0.003
El 0.014 0.004 0.001 0.007 -0.017
E2 -0.001 0.002 0.000 0.008 0.003
E3 -0.007 0.002 0.001 0.004 0.037
Pl 0.000 0.000 0.000 0.000 0.000
SEIS 0.016 0.005 0.001 0.011 0.041
SUST 0.003 -0.009 -0.001 -0.032 -0.013
ocC 0.019 0.014 0.002 0.043 0.054
TOTAL 0.020 0.018 0.005 0.052 0.057
GR 0.003 -0.010 -0.002 -0.030 -0.016
T1 0.001 0.004 -0.003 0.009 -0.003
El 0.014 0.004 0.001 0.003 0.010
E2 -0.001 0.002 0.000 0.008 0.004
E3 -0.008 0.002 0.002 0.003 0.046
Pl 0.000 0.000 0.000 0.000 0.000
SEIS 0.016 0.005 0.002 0.009 0.048
SUST 0.003 -0.010 -0.002 -0.030 -0.016
ocC 0.020 0.015 0.004 0.039 0.063
TOTAL 0.021 0.019 0.006 0.048 0.066

0
0
0
0.007
0
0
0

.023
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. DISPLACEMENTS APPENDIX E-36
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y V4 X Y Z
003 GR ‘ 0.003 -0.007 -0.005 -0.025 -0.020 -0.020
T1 -0.001 0.005 -0.003 0.007 -0.002 -0.003
El 0.014 0.005 0.008 -0.011 0.057 0.002
E2 -0,001 0.002 0.001 0.006 0.005 0.005
E3 -0.008 0.002 0.012 0.000 0.059 0.002
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.016 0.005 0.014 0.013 0.082 0.006
SUST 0.003 -0.007 -0.005 -0.025 -0.020 -0.020
occ 0.020 0.012 0.019 0.038 0.102 0.025
TOTAL 0.021 0.017 0.022 0.045 0.104 0.028
Do4 GR 0.003 -0.006 -0.006: -0.025 -0.020 -0.020
T1 -0.001 0.005 -0.003 0.007 -0.002 -0.003
El 0.014 0.004 0.011 -0.011 0.057 0.002
E2 -0.001 0.001 0.002 0.006 0.005 0.005
E3 -0.008 0.001 0.015 0.000 0.059 0.002
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.016 0.005 0.019 0.013 0.082 0.006
SUST 0.003 -0.006 -0.006 -0.025 -0.020 -0.020
occ . 0.020 0.011 0.025 0.038 0.102 0.025
TOTAL 0.021 0.016 0.028 0.045 0.104 0.028
DOS N GR 0.003 -0.001 -0.011 -0.019 -0.021 -0.022
Tl -0.003 0.005 -0.004 0.004 -0.001 0.006
El 0.014 0.002 0.026 -0.029 0.067 0.026
E2 -0.001 0.000 0.003 0.005 0.005 0.005
E3 -0.008 0.000 0.028 -0.004 0.055 0.006
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.016 0.002 0.038 0.029 0.087 0.027
SUST 0.003 -0.001 -0.011 -0.019 -0.021 -0.022
ocC 0.020 0.002 0.049 0.048 0.108 0.049
TOTAL 0.023 0.007 0.053 0.052 0.109 0.055
DOS F  GR 0.003 0.000 -0.011 -0.017 -0.021 -0.018
T1 -0.003 0.004 -0.004 0.004 -0.001 0.010
El 0.015 0.001 0.028 -0.032 0.064 0.036
E2 -0.001 0.000 0.003 0.004 0.005 0.004
E3 -0.008 0.000 0.030 -0.004 0.052 0.008
P1 0.000 Q.000 0.000 0.000 0.000 0.000
SEIS 0.017 0.001 0.041 0.032 0.083 0.037
SUST 0.003 0.000 -0.011 -0.017 -0.021 -0.018
occC 0.020 0.001 0.052 0.049 0.103 0.055
TOTAL 0.023 0.005 0.056 0.053 0.104 0.065
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DISPLACEMENTS
APPENDIX E-37

Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y b4 X Y Y4
Al6 GR 0.000 0.000 -0.006 -0.014 -0.018 -0.002
Tl 0.001 0.002 -0.005 0.001 0.000 0.023
El 0.025 0.001 0.036 -0.010 0.040 0.017
£2 0.000 0.000 0.002 0.004 0.005 0.000 )
£3 -0.005 0.000 0.031 0.000 0.035 0.005
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.026 0.001 0.047 0.011 0.053 0.018
SUST 0.000 0.000 -0.006 -0.014 -0.018 -0.002
oce 0.026 0.001 0.054 0.025 0.072 0.019
TOTAL 0.027 0.003 0.058 0.026 0.072 0.042
co7 GR 0.002 0.000 0.000 -0.016 -0.012 -0.001
Tl 0.001 -0.002 -0.005 -0.001 0.000 -0.023
El 0.027 0.001 0.031 0.029 0.024 -0.002
E2 0.000 0.000 0.000 0.004 0.003 0.000
E3 -0.004 0.000 0.031 0.001 0.022 0.005
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.028 0.001 0.043 0.029 0.033 0.005
SUST 0.002 0.000 0.000 -0.016 -0.012 -0.001
0cC 0.029 0.001 0.044 0.045 0.045 0.007
. TOTAL 0.031 0.003 0.049 0.046 0.045 0.030
D08 N GR -0.001 0.000 0.005 -0.020 0.001 -0.021
T1 -0.003 -0.004 -0.004 -0.002 -0.001 -0.009
El 0.024 0.001 0.021 0.035 0.028 -0.012
E2 0.000 0.000 -0.001 0.005 0.000 0.005
E3 ~0.001 0.000 0.031 -0.001 0.026 0.010
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.025 0.001 0.038 0.035 0.038 0.016
SUST -0.001 0.000 0.005 -0.020 0.001 -0.021
0cC 0.026 0.001 0.042 0.056 0.039 0.037
TOTAL 0.029 0.005 0.047 0.058 0.039 0.046
D08 F GR -0.002 -0.001 0.005 -0.021 0.003 -0.028
71 -0.003 -0.005 -0.004 -0.003 -0.001 -0.005
£l 0.024 0.001 0.019 0.033 0.028 -0.008
E2 0.000 0.000 -0.001 0.005 -0.001 0.007
E3 -0.001 0.001 0.030 -0.001 0.027 0.010
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.024 0.001 0.036 0.034 0.039 0.014
SUST -0.002 -0.001 0.005 -0.021 0.003 -0.028
0cC 0.026 0.002 0.041 0.055 0.041 0.042
TOTAL 0.030 0.006 0.046 0.058 0.042 0.047
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.¢
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‘II’g REV 0
DISPLACEMENTS APPENDIX E-38
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y Z X Y Z
Do9 GR -0.002 -0.007 0.004 -0.026 0.008 -0.033
T1 -0.002 -0.005 -0.004 -0.004 -0.001 0.003
El 0.024 0.000 0.014 0.027 0.024 -0.002
g2 0.000 0.002 -0.001 0.006 -0.002 0.008
E3 -0.001 0.002 0.025 0.001 0.030 0.008
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.024 0.003 0.029 0.028 0.038 0.011
SUST -0.002 -0.007 0.004 -0.026 0.008 -0.033
occ 0.026 0.009 0.033 0.054 0.046 0.045
TOTAL 0.028 0.014 0.037 0.058 0.048 0.047
D10 GR -0.002 -0.015 0.001 -0.033 0.015 -0.028
T1 0.001 -0.003 -0.004 -0.006 -0.002 0.009
El 0.024 0.000 0.011 0.018 -0.001 0.000
E2 0.000 0.004 0.000 0.008 -0.004 0.007
E3 -0.001 0.004 0.017 0.006 0.031. 0.006
Pl 0.00¢ 0.000 0.000 0.000 §.000 0.000
SEIS 0.024 0.005 0.020 0.021 0.031 0.009
SUST -0.002 -0.015 0.001 -0.033 0.015 -0.028
. occC 0.026 0.021 0.021 0.054 0.046 0.037
TOTAL 0.027 0.024 0.024 0.060 0.049 0.045
D11 GR -0.002 -0.017 0.000 -0.033 0.015 -0.028
Tl 0.001 -0.002 -0.003 -0.006 -0.002 0.009
El 0.024 0.000 0.011 0.018 -0.001 0.000
E2 0.000 0.004 0.000 0.008 -0.004 0.007
E3 -0.001 0.004 0.014 0.006 0.031 0.006
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.024 0.006 0.018 0.021 0.031 0.009
SUST -0.002 -0.017 0.000 -0.033 0.015 -0.028
occ 0.026 0.023 0.018 0.054 0.046 0.037
TOTAL 0.028 0.026 0.022 0.060 0.049 0.045
D12 N GR -0.002 -0.022 -0.003 -0.038 0.018 -0.030
Tl 0.003 -0.001 -0.003 -0.007 -0.003 0.008
El 0.024 -0.001 0.014 0.012 -0.031 -0.003
E2 0.000 0.005 0.001 0.009 -0.004 0.007
E3 -0.001 0.005 0.009 0.009 0.022 0.006
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.024 0.008 0.017 0.018 0.039 0.010
SUST -0.002 -0.022 -0.003 -0.038 0.018 -0.030
0cC 0.026 0.030 0.020 0.056 0.056 0.040
TOTAL 0.029 0.031 0.023 0.063 0.059 0.047




U2 U-FARM COMPRESSED AIR SYSTEM WHC

" 04/17/93 AutoPIPE 4.42 RESULT PAGE 18
.‘ | UHC-SD-H1-DA-15
' ' DISPLACEMENTS ‘ 0
Point Load TRANSLATIONS (in ) ROTATIONS (. APPENDIX E-39
name combination X Y V4 X Y A
DI2 F  GR -0.002 -0.022 -0.004 -0.039 0.019 -0.033
T1 0.003 -0.001 -0.003 -0.007 -0.003 0.007
El 0.023 -0.001 0.015 0.011 -0.047 -0.005
E2 0.000 0.005 0.001 0.009 -0.004 0.008
E3 0.000 0.005 0.009 0.010 0.016 0.006
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.023 0.008 0.017 0.018 0.050 0.011
SUST -0.002 -0.022 -0.004 -0.039 0.019 -0.033
occ 0.025 0.030 0.021 0.056 0.068 0.044
TOTAL 0.028 0.030 0.023 0.064 0.072 0.051
D13 GR 0.004 -0.011 -0.004 . -0.019 0.015 -0.054
T1 0.002 0.002 0.000 -0.004 -0.003 -0.001
El 0.003 -0.004 0.015 0.008 -0.061 -0.017
E2 -0.001 0.003 0.001 0.004 -0.003 0.014
E3 -0.001 0.001 0.009 0.013 -0.021 0.007
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.003 0.005 0.017 0.016 0.065 0.022
SUST 0.004 -0.011 -0.004 -0.019 0.015 -0.054
occ 0.008 0.016 0.021 0.035 0.079 0.077
. TOTAL 0.010 0.018 0.021 0.038 0.082 0.077
S3A GR 0.015 0.000 -0.004 -0.005 0.001 -0.029
T1 -0.002 0.000 0.011 0.000 -0.003 0.004
El 0.016 0.000 0.015 -0.004 0.094 -0.005
E2 -0.005 0.000 0.001 .0.002 -0.003 0.007
E3 -0.014 0.000 0.009 -0.002 0.007 0.003
P1 0.000 0.000 0.000 0.006 0.000 0.000
SEIS 0.022 0.000 0.017 0.005 0.095 0.009
SUST 0.015 0.000 -0.004 -0.005 0.001 -0.029
occ 0.037 0.000 0.021 0.010 0.096 0.038
TOTAL 0.039 0.000 0.032 0.010 0.099 0.042
D14 N GR 0.013 -0.003 -0.004 0.004 -0.010 -0.016
T1 -0.003 0.002 0.017 -0.003 -0.003 0.006
£l 0.093 0.001 0.015 0.002° 0.117 0.001
E2 -0.007 0.001 0.001 -0.002 -0.003 0.003
E3 0.000 0.000 0.009 0.001 0.040 0.002
P1 0.000 0.000 0.000 ~ 0.000 0.000 0.000
SEIS 0.094 0.001 0.017 0.003 0.124 0.004
SUST 0.013 -0.003 -0.004 0.004 -0.010 -0.016
0ccC 0.106 0.004 0.021 0.007 0.133 0.020
TOTAL 0.110 0.006 0.038 0.010 0.136 0.026
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. WHC-SD-WM-DA-135
- - DISPLACEMENTS w2

Point Load TRANSLATIONS (in ) ROTATIONS ( APPENDIX E-40

name combination X Y Z X Y z

DI4 F GR 0.012 -0.003 -0.004 0.004 -0.011 -0.015

T1 -0.004 0.002 0.017 -0.003 -0.003 0.006
El 0.096 0.001 0.018 0.002 0.108 0.001
E2 -0.007 0.001 0.001 -0.002 -0.003 0.003
E3 0.001 0.000 0.010 0.001 0.045 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.097 0.001 0.020 0.003 0.117 0.004
SUsT 0.012 -0.003 -0.004 0.004 -0.011 -0.015
occ 0.109 0.004 0.024 0.007 0.128 0.019
TOTAL 0.113 0.005 0.041 0.010 0.131 0.025
S4A GR 0.012 0.000 -0.007 0.001 -0.013 -0.007
T1 -0.006 0.000 0.017 -0.003 -0.003 0.007
El 0.096 0.000 0.038 0.004 0.058 0.003
E2 -0.007 0.000 0.000 -0.003 -0.003 0.001
E3 0.001 0.000 0.022 0.001 0.051 0.001
P1 0.000 0.000 0.000 0.000 0.0600 0.000
SEIS 0.097 0.000 0.044 0.005 0.077 0.003
SUST 0.012 0.000 -0.007 0.001 -0.013 -0.007
occ - 0.109 0.000 0.050 0.006 0.090 0.010
0.115 0.000 0.067 0.009 0.093 0.017

0.012 0.000 -0.012 -0.003 -0.005 0.000

-0.010 -0.004 0.015 -0.001 -0.003 0.013

0.096 -0.001 0.043 0.007 -0.017 0.001

-0.007 0.000 -0.002 -0.004 -0.003 -0.001

0.001 0.000 0.043 0.003 0.035 0.001

0.000 0.000 0.000 0.000 0.000 0.000

0.097 0.001 0.060 0.009 0.039 0.002

0.012 0.000 -0.011 -0.004 -0.005 0.000

0.109 0.002 0.072 0.012 0.044 0.002

0.119 0.006 0.087 0.014 0.047 0.015

0.012 0.000 -0.012 -0.004 -0.003 0.000

-0.010 -0.005 0.015 -0.001 -0.003 0.013

0.096 -0.001 0.042 0.008 -0.019 0.000

-0.007 0.000 -0.002 -0.004 -0.003 -0.001l

0.001 0.000 0.044 0.003 0.033 0.001

0.000 0.000 0.000 0.000 0.000 0.000

0.097 0.001 0.061 0.009 0.038 0.002

0.012 0.000 -0.012 -0.004 -0.003 0.000

0.109 0.002 0.072 0.013 0.041 0.002

0.119 0.007 0.087 0.014 0.044 0.016
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 ~ AutoPIPE 4.42 RESULT PAGE 20
WHC-SD-WM-DA-135
DISPLACEMENTS 40
Load TRANSLATIONS (in ) ROTATIONS ( _ APPENDIX E-41
combination X Y Z X Y Z
GR 0.013 0.000 -0.012 -0.004 0.000 0.000
T1 -0.010 -0.005 0.015 -0.001 -0.003 0.015
El 0.097 -0.001 0.041 0.008 -0.022 -0.001
E2 -0.007 0.000 -0.002 -0.004 -0.003 -0.001
E3 0.000 0.000 0.045 0.003 0.027 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.097 0.001 0.061 0.010 0.035 0.002
SUST 0.012 0.000 -0.012 -0.005 0.000 0.000
occ 0.110 0.001 0.073 0.014 0.035 0.002
TOTAL 0.120 - 0.007 0.087 0.016 0.038 0.017
GR 0.012 0.000 -0.012-  -0.005 0.002 0.000
T1 -0.010 -0.005 0.014 -0.001 -0.003 0.016
El 0.098 0.000 0.041 0.009 -0.023 -0.002
£2 -0.007 0.000 -0.002 -0.005 -0.003 -0.00l
E3 -0.001 0.000 " 0.045 0.003 0.024 0.002
P1 0.000 0.000. 0.000 0.000 0.000 0.000
SEIS 0.098 0.001 0.061 0.010 0.034 0.003
SUST 0.012 0.000 -0.012 -0.005 0.002 0.000
occ 0.111 0.001 0.073 0.015 0.036 0.003
TOTAL 0.121 0.006 0.087 0.016 0.039 0.019
GR 0.012 0.006 -0.012 -0.006 0.005 0.001
T1 -0.011 -0.005 0.014 -0.001 -0.003 0.017
El 0.099 0.000 0.041 0.009 -0.025 -0.003
E2 -0.007 0.000 -0.002 -0.005 -0.003 -0.001
E3 -0.001 0.000 0.045 0.003 0.019 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.099 0.000 0.061 0.011 0.032 0.003
SUST 0.012 0.000 -0.012 -0.006 0.005 0.00]
occ 0.111 0.000 0.073 0.017 0.037 0.004
TOTAL 0.122 0.006 0.087 0.018 0.039 0.021
GR 0.012 0.000 -0.015 -0.006 0.026 0.001
T1 -0.019 -0.002 0.014 -0.001 -0.003 0.023
El 0.099 0.000 0.045 0.007 -0.036 0.003
E2 -0.007 0.000 -0.004 -0.005 -0.003 0.000
E3 -0.002 0.000 0.046 0.006 -0.016 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.100 0.000 0.065 0.010 0.039 0.004
SUST 0.012 0.000 -0.015 -0.006 0.026 0.001
occ 0.112 0.000 0.079 0.017 0.065 0.005
TOTAL 0.130 0.002 0.093 0.018 0.068 0.028
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u2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE 4.42 RESULT PAGE 21

. WHC-SD-WM-DA-135

DISPLACEMENTS REV 0
Point Load " TRANSLATIONS (in ) ROTATIONS (¢ APPENDIX E-42
name combination X Y Z X Y z
DI8 N GR 0.011 0.000 -0.017 -0.004 0.027 0.002
Tl -0.019 0.002 0.013 -0.001 -0.003 -0.021
El 0.098 0.000 0.047 0.004 -0.035 0.000
E2 -0.006 0.000 -0.006 -0.005 -0.003 -0.001
E3 -0.004 0.000 0.048 0.001 -0.021 0.002
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.098 0.000 0.067 0.006 0.041 .0.002
SUST 0.011 0.000 -0.017 -0.004 0.027 0.002
0cC 0.109 0.000 0.084 0.010 0.068 0.005
TOTAL 0.128 0.002 0.097 0.011 0.071 0.026
D18 F GR 0.011 0.000 -0.017 -0.003 0.027 0.000
Tl -0.018 0.001 0.013 -0.001 -0.003 -0.027
El 0.098 0.000 0.048 0.003 -0.035 -0.002
E2 -0.006 0.000 -0.006 -0.005 -0.003 0.000
€3 -0.004 0.000 0.049 -0.001 -0.022 0.001
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.098 0.000 0.069 0.006 0.041 0.002
_ SUST 0.011 0.000 -0.017 -0.003 0.027 0.000
) 0cc 0.109 0.000 0.086 0.010 0.068 0.003
‘ TOTAL 0.127 0.002 0.099 0.010 0.071 0.030
S5C GR - 0.011 0.000 -0.019 -0.003 0.027 -0.001
T1 -0.018 0.000 0.014 -0.001 -0.003 -0.024
El 0.098 0.000 0.050 0.003 -0.035 -0.002
E2 -0.006 0.000 -0.006 -0.005 -0.003 0.000
£3 -0.004 0.000 0.050 -0.002 -0.022 0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.098 0.000 0.070 0.006 0.041 0.002
SUST 0.011 0.000 -0.019 . -0.003 0.027 -0.001
0cC 0.109 0.000 0.089 0.009 0.068 0.003
TOTAL 0.127 0.000 0.102 0.010 0.071 0.027
019 GR 0.011 0.000 -0.021 -0.002 0.027 -0.003
T1 -0.017 -0.001 0.014 -0.001 -0.003 -0.011
El 0.098 0.000 0.052 0.002 -0.033 0.000
E2 -0.006 0.000 -0.005 -0.005 -0.003 0.001
E3 -0.004 0.000 0.051 -0.005 -0.023 0.000
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.098 0.000 0.074 0.007 0.041 0.001
SUST 0.011 = 0.000 --0.021 -0.003 0.027 -0.003
0cC 0.109 0.001 0.094 0.010 0.068 0.004
TOTAL 0.126 0.002 0.l08 0.011 0.071 0.015
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U-FARM COMPRESSED AIR SYSTEM

U2
04/17/93

Point

Load
combination

WHC

AutoPIPE 4.42 RESULT PAGE 22

DISPLACEMENTS

TRANSLATIONS (in )
X Y VA
0.011 0.000 -0.023
-0.016 -0.002 0.014
0.098 0.000 0.055
-0.006 0.000 -0.005
-0.004 0.000 0.053
0.000 0.000 0.000
0.098 0.000 0.076
0.011 0.000 -0.023
0.109 0.001 0.099
0.125 0.003 0.113
0.011 -0.001 -0.025
-0.016 -0.003 0.014
0.098 0.000 0.057
-0.006 0.000 -0.005
-0.004 0.000 0.055
0.000 0.000 0.000
0.098 0.000 0.079
0.011 -0.001 -0.025
0.109 0.001 0.104
0.125 0.004 0.118
0.011 -0.001 -0.027
-0.015 -0.002 0.014
0.098 0.000 0.059
-0.006 0.000 -0.005
-0.004 0.000 0.057
0.000 0.000 0.000
0.098 0.000 0.082
0.011 0.000 -0.027
0.109 0.001 0.109
0.124 0.003 0.123
0.011 0.000 -0.029
-0.015 -0.001 0.015
0.098 0.000 0.061
-0.006 0.000 -0.005
-0.004 0.000 0.059
0.000 0.000 0.000
0.098 0.000 0.085
0.011 0.000 -0.029
0.109 0.000 0.113
0.124 0.002 0.128

WHC-SD-WM-DA-135
REV 0

ROTATIONS (< APPENDIX E-43
X

0.013

.001
.001
0.000
.005
.010
0.000
0.011
.002
0.012
0.013

Y z
0.027 -0.003
-0.003 -0.011
-0.033 0.000
-0.003 0.001
-0.023 0.000
0.000 0.000
0.041 0.001
0.027 -0.003
0.068 0.004
0.071 0.015
0.027 0.000
-0.003 0.000
-0.029 0.001
-0.003 0.000
-0.026 0.000
0.000 0.000
0.039  0.001
0.027 0.000
0.067 0.002
0.069 0.002
0.028 .0.003
-0.003 0.011
-0.023 0.002
-0.003 -0.001
-0.031 0.000
0.0060 '0.000
0.038 0.002
0.028 0.003
0.066 0.005
0.069 0.016
0.028 0.003
-0.003 0.011
-0.023 0.002
-0.003 -0.001
-0.031 0.000
0.000 0.000
0.038 0.002
0.028 0.003
0.066 0.005
0.063 0.0l6
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.  WHC-SD-WM-DA-135

DISPLACEMENTS REV 0
Point Load TRANSLATIONS (in

) ROTATIONS (d APPENDIX E-44
name combination X Y Z X Y YA
S4C GR 0.011 0.000 -0.031 -0.001 6.028 0.004

T1 -0.014 0.000 0.015 -0.001 -0.003 0.024

El 0.098 0.000 0.062 -0.001 -0.012 0.001

E2 - -0,006 0.000 -0.004 -0.005 -0.003 -0.001

E3 Sl -0.004 0.000 0.062 -0.012 -0.041 0.001

Pl . 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.098 0.000 0.088 0.013 0.043 0.002

SUST 0.011 0.000 -0.031 -0.001 0.028 0.004

ocC 0.109 0.000 0.119 0.014 0.071 0.006

TOTAL 0.123 0.000 0.134 0.015 0.074 0.029

D24 N GR 0.011 0.000 -0.032 0.000 0.028 0.003
Tl -0.013 0.001 0.015 -0.001 -0.003 0.027

El 0.098 0.000 0.062 -0.001 -0.006 0.001

E2 -0.006 0.000 -0.004 -0.005 -0.003 -0.001

E3 -0.004 0.000 0.064 -0.014 -0.046 0.001

Pl 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.098 0.000 0.089 0.015 0.047 0.002

SUST 0.011 0.000 -0.032 -0.001 0.028 0.003

X 0ocC 0.109 0.000 0Q.122 0.015 0.075 0.005
.' TOTAL 0.122 0.001 0.137 0.016 0.078 0.032
D24 F GR 0.011 0.000 -0.033 0.000 0.029 0.003
T1 -0.013 0.002 0.015 -0.001 -0.003 0.020

El 0.098 0.000 0.062 0.000 0.004 -0.001

E2 -0.006 0.000 -0.004 -0.005 -0.003 -0.001

E3 -0.004 0.000 0.066 -0.015 -0.052 0.002

Pl 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.098 0.000 0.091 0.016 0.053 0.002

SUST 0.011 0.000 -0.033 0.000 0.029 0.003

ocC 0.109 0.000 0.124 0.016 0.081 0.005

TOTAL 0.122 0.002 0.139 0.017 0.084 0.026

D25 GR 0.011 0.000 -0.033 0.003 0.031 0.004
T1 -0.011 0.000 0.015 -0.001 -0.003 0.000

El 0.098 0.000 0.063 -0.001 0.037 0.006

E2 -0.006 0.000 -0.003 -0.005 -0.003 -0.001

E3 -0.003 0.000 0.067 0.000 -0.071 0.004

Pl 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.099 0.000 0.092 0.006 0.080 0.007

SUST 0.011 0.000 -0.033 0.003 0.031 0.004

0CC 0.110 0.000 0.125 0.008 0.111 0.011

TOTAL 0.121 0.000 0.140 0.009 0.114 0.012

**% Segment D end  ***

.‘** Segment E begin ***
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U2 U-FARM COMPRESSED AIR SYSTEM WHC :
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. WHC-SD-WM-DA-135
w REV 0
- DISPLACEMENTS
Point Load TRANSLATIONS (in ) ROTATIONS (.. APPENDIX E-45
name combination X Y z X Y Z
D17 GR 0.012 0.000 -0.015 -0.006 0.026 0.001
T1 -0.019 -0.002 0.014 -0.001 -0.003 0.023
3 0.099 0.000 0.045 0.007 -0.036 0.003
£2 -0.007 0.000 -0.004 -0.005 -0.003 0.000
£3 -0.002 0.000 0.046 0.006 -0.016 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.100 0.000 0.065 0.010 0.039 0.004
SUST 0.012 0.000 -0.015 -0.006 0.026 0.001
occ 0.112 0.000 0.079 0.017 0.065 0.005
TOTAL 0.130 0.002 0.093 0.018 0.068 0.028
S58 GR 0.012 0.000 -0.017 - -0.005 0.028 -0.001
T1 -0.018 0.000 0.014 -0.001 -0.003 0.023
El 0.099 0.000 0.048 0.006 -0.037 0.003
E2 -0.007 0.000 -0.004 -0.005 -0.003 0.000
£3 -0.002 0.000 0.048 0.007 -0.020 0.001
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.100 0.000 0.067 0.011 0.043 0.003
SUST 0.012 0.000 -0.017 -0.005 0.028 -0.001
) 0cC 0.112 0.000 0.084 0.016 - 0.071 0.004
.-- TOTAL 0.129 0.000 0.098 0.017 0.074 0.027
E01 GR 0.012 0.000 -0.019 -0.004 0.031 -0.003
T1 -0.017 0.001 0.014 -0.001 -0.003 0.011
El 0.099 0.000 0.051 0.005 -0.038 0.000
E2 -0.007 0.000 -0.003 -0.005 -0.003 0.001
£3 -0.002 0.000 0.050 0.008 -0.026 0.000
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.100 0.000 0.071 0.011 0.046 0.001°
SUST 0.012 0.000 -0.019 -0.005 0.031 -0.003
oce 0.112 0.000 0.090 0.016 0.077 0.004
TOTAL 0.129 0.002 0.104 0.016 0.080 0.015
£02 GR 0.012 0.000 -0.021 -0.004 0.031 -0.003
T1 -0.017 0.002 0.014 -0.001 -0.003 0.011
£l 0.099 0.000 0.053 0.005 -0.038 0.000
E2 -0.007 0.000 -0.003 -0.005 -0.003 0.001
£3 -0.002 0.000 0.051 0.008 -0.026 0.000
P1 0.000 0.000 0.000 0.0006 0.000 0.000
SEIS 0.100 0.000 0.074 0.011 0.046 0.001
SUST 0.012 0.000 -0.021 -0.005 0.031 -0.003
occ 0.112 0.001 0.095 0.016 0.077 0.004
TOTAL 0.128 0.003 0.110 0.016 0.080 0.015
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U2 U-FARM COMPRESSED AIR SYSTEM - WHC ' '
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. WHC-SD-WM-DA-135
DISPLACEMENTS REVO
Point Load TRANSLATIONS (in ) ROTATIONS APPENDIX E-46
name combination X Y Z X Y Z
EO03 GR 0.012 -0.001 -0.024 -0.003 0.032 0.000
T1 -0.016 0.003 0.015 -0.001 -0.003 0.000
El 0.099 0.000 0.056 0.004 -0.034 0.000
E2 -0.007 0.000 -0.003 -0.005 -0.003 0.000
E3 -0.002 0.000 0.053 0.009 -0.031 0.000
P1 0.000 0.000 0.000 0.000 0.000 0.000
0.100 0.000 0.077 0.012 0.046 0.001
0.012 -0.001 -0.023 -0.004 0.032 0.000
0.112 0.001 0.101 0.015 0.078 0.001
0.127 0.003 0.115 0.016 0.081 0.001 -
0.012 -0.001 -0.026 " -0.003 0.033 0.003
-0.015 0.002 0.015 -0.001 -0.003 -0.011
0.099 0.000 0.058 0.004 -0.028 -0.001
-0.007 0.000 -0.003 ~-0.005 -0.003 -0.001
-0.002 0.000 0.056 0.011 -0.037 0.000
0.000 0.000 0.000 0.000 0.006 0.000
0.100 0.000 0.08l 0.012 0.046 0.001
0.012 -0.001 -0.026 -0.003 0.033 0.003
0.112 0.001 0.107 0.015 0.079 0.004
0.127 0.003 0.121 0.016 0.082 0.015
0.012 0.000 -0.028 -0.003 0.033 0.003
-0.015 0.001 0.015 -0.001 -0.003 -0.011
0.099 0.000 0.060 0.004 -0.027 -0.001
-0.007 . 0.006 -0.002 -0.005 -0.003 -0.001
-0.002 0.000 0.059 0.011 -0.037 0.000
0.000 0.000 0.000 0.000 0.000 0.000
0.100 0.000 0.084 0.012 0.046 0.001
0.012 0.000 -0.028 -0.003 0.033 0.003
0.112 0.000 0.112 0.015 0.079 0.004
0.126 0.002 0.127 0.0l1e6 0.082 0.015
0.012 0.000 -0.031 -0.002 0.033 0.004
-0.014 0.000 0.015 -0.001 -0.003 -0.024
0.099 0.000 0.062 0.003 -0.016 0.000
-0.007 0.000 -0.002 -0.005 -0.003 -0.001
-0.002 0.000 0.062 0.012 -0.046 0.001
0.000 0.000 0.000 0.000 0.000 0.000
0.100 0.000 0.088 0.013 0.049 0.001
0.012 0.000 -0.031 -0.002 0.033 0.004
0.112 0.000 0.119 0.015 0.082 0.005
0.125 0.000 0.134 0.016 0.085 0.029
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uz2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIpE 4.47 oc<iInN T DArC 1R
. WHC-SD-WM-DA-135
v REV 0
| .DISPLACEMENTS
Point Load TRANSLATIONS (in ) ROTATIONS (uey "FENDIX E-47
name combination X Y Z X Y
E06 N GR 0.012 0.000 -0.032  -0.001 0.033 0.003
T1 -0.014 -0.001 0.015  -0.001 -0.003 -0.027
El 0.099 0.000 0.063 0.002 -0.009 0.001
£2 -0.007 0.000 -0.002  -0.005 -0.003 -0.001
E3 -0.002 0.000 0.064 0.013 -0.050 0.001
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SELS 0.100 0.000 0.090 0.014 0.051 0.002
SUST 0.012 0.000 -0.032  -0.001 0.033 0.003
occ 0.112 0.000 0.122 0.015 0.084 0.005
TOTAL 0.125 0.001 0.137 0.016 0.087 0.032
E06 F  GR 0.012 0.000 -0.033 - -0.001 0.033 0.003
T1 -0.013 -0.002 0.015  -0.001 -0.003 -0.021
El 0.099 0.000 0.063 0.000 0.001 0.004
E2 -0.007 0.000 -0.002  -0.005 -0.003 -0.001
E3 -0.002 0.000 0.066 0.014 -0.055 0.002
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.100 0.000 0.091 . 0.015 0.055 0.005
SUST 0.012 0.000 -0.033  -0.001 0.033 0.003
L occ 0.111 0.000 0.124 0.016 0.088 0.008
.-‘ TOTAL 0.124 0.002 0.139 0.016 0.091 0.028
D25 6R 0.011 -0.000 -0.033 0.003 0.031 0.004
T1 -0.011 0.000 0.015  -0.001 -0.003 0.000
El 0.098 0.000 . 0.063 -0.001 0.037 0.006
E2 -0.006 0.000 -0.003 -0.005 -0.003 -0.001
E3 -0.003 0.000 0.067 0.000 -0.071 0.004
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.099 0.000 0.092 0.006 0.080 0.007
SUST 0.011 0.000 -0.033 06.003 0.031 0.004
0cc 0.110 0.000 0.125 0.008 0.111 0.011
TOTAL 0.121 0.000 0.140 0.009 0.114 0.012
*** Segment E end  *¥*
**%* Segment F begin ***
D25 GR 0.011 0.000 -0.033 0.003 0.031 0.004
T1 -0.011 0.000 0.015  -0.001 -0.003 0.000
£l 0.098 0.000 0.063 -0.001 0.037 0.006
E2 -0.006 0.000 -0.003 -0.005 -0.003 -0.001
E3 -0.003 0.000 0.067 0.000 -0.071 0.004
P1 10.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.099 0.000 0.092 0.006 0.080 0.007
SUST 0.011 0.000 -0.033 0.003 0.031 0.004
0cc 0.110 0.000 0.125 0.008 0.111 0.011
0.121 0.000 0.140 0.009 0.114 0.012

. TOTAL
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u2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 ' AutoPIPE 4.42 OCCHIT DArE 97

i . | WHC-SD-WM-DA-135
DISPLACEMENTS

Paint Load TRANSLATIONS (in ) ROTATIONS (dey'ENDIX E-48
name combination X Y Z X Y
FOL N GR 0.011 0.001 -0.036 0.007 0.031 0.006
T1 -0.010 0.000 0.015  -0.001 -0.003 0.000
El 0,098 0.001 0.059  -0.002 0.061 0.011
E2 -0.006 0.000 -0.003  -0.006 -0.003 -0.002
E3 -0.003 0.000 0.073 0.003 -0.077 0.006
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.099 0.001 0.094 0.007 0.098 0.012
SUST 0.011 0.001 -0.036 0.007 0.031 0.006
occ 0.110 0.002 0.130 0.014 0.129 0.019
TOTAL 0.120 0.002 0.145 0.015 0.132 0.019
FOL F  GR 0.011 0.001 -0.036 0.010 0.031 0.007
Tl -0.010 0.000 0.015  -0.001 -0.003 0.000
El 0.096 0.001 0.057  -0.001 0.084 0.016
£2 -0.006 0.000 -0.003  -0.006 -0.003 -0.002
. E3 ~0.001 0.001 0.075 0.005 -0.077 0.006
; Pl © 0,000 0.000 0.000 0.000 0.000 0.000
» | SEIS 0.096 0.001 0.095 0.008 0.114 0.017
; SUST 0.010 0.001 -0.036 0.010 0.031 0.007
: : oce 0.107 0.002 0.131 0.018 0.1a5 0.024
. TOTAL 0.117 0.002 0.146 0.019 0.148 0.024
F02 @R -0.001 0.004 -0.036  -0.008 0.032 0.008
T1 -0.009 0.000 0.012 0.001 -0.003 0.000
El 0.054 0.000 0.057  -0.002 0.116 0.050
E2 -0.005 -0.001 -0.003 0.003 -0.003 -0.002
E3 0.026 0.002 0.075  -0.005 -0.070 0.007
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.061 0.002 0.095 0.006 0.136 0.051
SUST -0.001 0.004 -0.036  -0.008 0.032 0.008
0cc 0.062 0.006 0.131 0.014 0.168 0.058
TOTAL 0.071 0.006 0.183 0.015 0.171 0.059
s3c GR -0.007 0.000 -0.036  -0.043 0.033 0.008
T1 -0.008 0.000 0.010°  0.002 -0.003 0.000
El 0.038 0.000 0.057  -0.002 0.085 0.065
E2 0.005 0.000 -0.003 0.014 -0.003 -0.002
E3 0.038 0.000 0.076  -0.020 -0.068 0.008
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.053 0.000 0.095 0.025 0.109 0.065
SUST -0.007 0.000 -0.036  -0.043 0.033 0.008
0ce 0.060 0.000 0.131 0.068 0.142 0.073
TOTAL 0.068 0.000 0.141  0.070 0.145 0.074
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U-FARM COMPRESSED AIR SYSTEM

Point
name

Fo4

Load
combina

TOTAL

*** Segment F

**% Segment G

Fo4

S38

tion

end e Je Jo

begin ***

111

.021
.007
.045
.004
.070
.000
.083
.021
.104
111

.002
.008
.033
.005
.043
.000
.055
.002
.057
.065

0.068

-0.041
-0.001
-0.001

0.013

.000
.026
.041
.067
.068

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

COOO0OO0OOOO0O0O0O OO0O0O0O

WHC

DISPLACEMENTS
TRANSLATIONS (in )
Y

.036
.006
.057
.003
.076
.000
.095
.036
.131
.137

.012 .
.006
.057
.010
.092
.000
.109
.012
.121
.128

.012
.006
.057
.010
.092
.000
.109
.012
.121
.128

.012
.010
.057
.010
.092
.000
.109
012 .
121
.132

.112
.001
.001
.034
.074
.000
.082
.112
.194
.195

117
.001
.001
.034
.075
.000
.082
117
.199
.200

117
.001
.001
.034
.075
.000
.082
117
.199
.200

.024
.001
.001
.013
.020
.000
.024
.024
.048
.049

----- WHC-SD-WM-DA-135

REV 0.

APPENDIX E-49
ROTATIONS (deg )
X Y Z

-

.103

0.038
-0.003
-0.013
-0.003
-0.061

0.000
0.062
0.038
0.100
0.103

0.041
-0.003
-0.032
-0.003
-0.056

0.000

0.065

0.041

0.106

0.109

- -

COOOOOCOOOOLO OCOO0OO0OO0OOOOO

OO0 OOODOO0O0O0O OCOO0O0O0ODO0OO0OOO

.009
.000
117
.002
.009
.000
117
.009
.126
127

.009
.000
.125
.002
.009
.000
.125
.009
.134
.135
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 _ _ _ - . AutoPIPE 4.42 =~~~ 7 naArc 90
S WHC-SD-WM-DA-135
) DISPLACEMENTS

Point Load TRANSLATIONS (in ) ROTATIONS (deg AfPENDIX E-50

name combination X Y Y4 X Y

GOl GR 0.001 0.001 -0.012 0.004 0.042 0.009

T1 -0.009 0.000 0.011 -0.001 -0.003 0.000

El 0.031 0.000 0.057 0.000 -0.034 0.126

E2 -0.005 -0.001 -0.010 0.007 -0.003 -0.002

E3 0.039 0.001 0.092 -0.013 -0.056 0.009

Pl 0.000 0.000 0.000 * 0.000 0.000 0.000

SEIS 0.050 0.001 0.109 0.014 0.065 0.127

SUST 0.001 0.001 -0.012 0.004 0.042 0.009

ocC 0.051 0.002 0.121 0.019 0.107 0.135

~ TOTAL 0.059 0.002 0.132 0.020 0.110 0.138

G02 GR 0.004 0.000 -0.012 - 0.005 0.042 0.009
T1 -0.009 0.000 0.012 -0.001 -0.003 0.000

El 0.028 0.000 0.057 0.000 -0.034 0.126

E2 -0.005 -0.001 -0.010 0.007 -0.003 -0.002

E3 0.035 0.002 0.092 -0.013 -0.056 0.009

P1 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.046 0.002 0.109 0.014 0.065 0.127

SUST 0.004 0.000 -0.012 0.005 0.042 0.009

o occ 0.049 0.003 0.121 0.019 0.107 0.135
. TOTAL 0.058 0.003 0.133 0.020 0.110 0.136
GO3 GR 0.007 -0.001 -0.012 0.023 0.042 0.009
T1 -0.009 0.000 0.012 0.000 -0.003 0.000

El 0.026 0.000 0.057 0.000 -0.037 0.128

E2 -0.006 -0.002 -0.010 0.003 -0.003 -0.002

E3 0.031 0.003 0.092 -0.006 -0.055 0.009

P1 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.041 0.003 0.109 0.007 0.067 0.128

SUST 0.007 -0.001 -0.012 0.023 0.042 0.009

occ 0.048 0.004 0.121 0.030 0.109 0.137

TOTAL 0.057 0.004 0.134 0.030 0.112 0.137

G0o4 GR 0.010 -0.003 -0.012 0.037 0.042 0.009
T1 -0.009 0.000 0.013 0.000 -0.003 0.000

El 0.023 0.000 0.057 0.000 -0.041 0.129

E2 -0.006 -0.002 -0.010 0.001 -0.003 -0.002

£3 0.027 0.003 0.092 -0.001 -0.055 0.009

Pl 0.000 0.000 0.000 0.000 0.000 0.000

SEIS -0.036 0.003 0.109 0.001 0.069 0.129

SUST 0.010 -0.003 -0.012 0.037 0.042 0.009

0ccC 0.046 0.006 0.121 0.038 0.111 0.138

TOTAL 0.055 0.007 0.134 0.038 0.114 0.138
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.4 ‘
L TTTTTTTT T T T T T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTTTTT WHC-SD-WM-DA-135
Za SRS ’ REV 0
‘“‘I" DISPLACEMENTS
APPENDIX E-51
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y VA X Y VA
0.013 -0.006 -0.012 0.037 0.042 0.009
-0.009 0.000 0.014 0.000 -0.003 0.000
0.020 0.000 0.057 0.000 -0.041 0.129
-0.006 -0.002 -0.010 0.000 -0.003 -0.002
0.023 0.003 0.092 -0.001 -0.055 0.009
0.000 0.000 0.000 0.000 0.000 0.000
0.032 0.003 0.109 0.001 0.069 0.129
0.013 -0.006 -0.012 0.037 0.042 0.009
0.044 0.009 0.121 0.038 0.111 0.138
0.054 0.009 0.135 0.038 0.114 0.138
0.031 -0.031 -0.012 - 0.076 0.043 0.009
-0.011 0.000 0.017 0.001 -0.003 0.000
0.000 0.000  0.057 0.000 -0.047 0.136
-0.008 0.000 -0.010 -0.008 -0.003 -0.002
0.000 0.000 0.092 0.009 -0.054 0.009
0.000 0.000 0.000 0.000 0.000 0.000
0.008 0.000 0.109 0.012 0.072 0.137
0.031 -0.031 -0.012 0.076 0.043 0.009
0.039 0.031 0.121 0.088 0.115 0.145
0.049 0.031 0.139 0.089 0.118 0.l46
0.035 -0.037 -0.012 0.079 0.043 0.009
-0.011 0.000 0.018 0.001 -0.003 0.000
-0.004 0.000 0.057 0.000 -0.046 0.138
-0.008 0.001 -0.010 -0.008 -0.003 -0.002
-0.004 -0.001 0.092 0.008 -0.054 0.009
0.000 0.000 0.000 0.000 0.000 0.000
0.010 0.001 0.109 0.012 0.071 0.138
0.035 -0.037 -0.012 0.079 0.043 0.009
0.044 0.038 0.121 0.090 0.114 0.147
0.055 0.038 0.139 0.091 0.117 0.147
0.036 -0.039 -0.014 0.079 0.043 0.009
-0.011 0.000 0.018 0.001 -0.003 0.000
-0.001 0.000 0.057 0.000 -0.046 0.138
-0.008 0.001 -0.010 -0.008 -0.003 -0.002
-0.005 -0.001 0.092 0.007 -0.054 0.009
0.000 0.000 0.000 0.000 0.000 0.000
0.010 0.001 0.109 - 0.011 0.071 0.139
0.036 -0.039 -0.014 0.079 0.043 0.009
0.046 0.041 0.123 0.090 0.114 0.147
0.056 0.041 0.141 0.091 0.117 0.148
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uz U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.4
5 WHC-SD-WM-DA-135
Ay , REVO
“A'I" DISPLACEMENTS
' APPENDIX E-52
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y y4 X Y yA
G07 GR 0.036 -0.039 -0.015 0.079 0.043 0.009
T1 -0.011 0.000 0.018 0.001 -0.003 0.000
El 0.000 0.000 0.057 0.000 -0.046 0.138
E2 -0.008 0.001 -0.010 -0.008 -0.003 -0.002
E3 -0.005 -0.001 0.092 0.007 -0.054 0.009
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.010 0.001 0.109 0.011 0.071 0.139
SUST 0.036 -0.039 -0.015 0.079 0.043 0.009
0CC 0.046 0.041 0.124 0.090 0.114 0.148
TOTAL 0.056 0.041 0.142 0.091 0.117 0.148
Gl10 GR 0.037 -0.039 -0.020 0.079 0.043 0.009
Tl -0.011 -0.001 0.018 0.001 -0.003 0.000
El 0.008 0.000 0.057 0.000 -0.046 0.138
E2 -0.008 0.001 -0.009 -0.008 -0.003 -0.002
E3 -0.005 -0.001 0.091 0.007 -0.054 0.009
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.013 0.001 0.108 0.011 0.071 0.139
SUST 0.037 -0.039 -0.020 0.079 0.043 0.009
s ocC 0.049 0.041 0.128 0.090 0.114 0.148
. . TOTAL 0.060 0.042 0.146 0.091 0.117 0.148
G11 GR 0.037 -0.039 -0.023 0.079 0.043 0.009
T1 -0.011 -0.001 0.018 0.001 -0.003 0.000
El 0.014 0.000 0.057 0.000 -0.046 0.138
E2 -0.008 0.001 -0.009 -0.008 -0.003 -0.002
E3 -0.004 -0.001 0.091 0.007 -0.054 0.009
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.017 0.001 0.108 0.011 0.071 0.139
SUST 0.037 -0.039 -0.023 0.079 0.043 0.009
0ocC 0.054 0.041 0.131 0.090 0.114 0.148
TOTAL 0.065 0.042 0.150 0.091 0.117 0.148
*** Segment G end - ***
**%* Segment H begin ***
FO3 GR -0.023 -0.041 -0.036 -0.112 0.036 0.009
T1 -0.007 0.001 0.006 0.001 -0.003 0.000
Fl 0.021 -0.001 0.057 -0.001 0.005 0.108
g2 -0.003 0.013 -0.003 0.034 -0.003 -0.002
E3 0.069 -0.022 0.076 -0.074 -0.064 0.009
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.072 0.026 0.095% 0.082 0.064 0.108
SUST -0.023 -0.041 -0.036 -0.112 0.036 0.009
0ce 0.094 0.067 0.131 0.194 0.100 0.117
. TOTAL 0.101 0.06e8 0.137 0.195 0.103 0.117
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uz U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.
AU TTTTTTTTTTTTTTT WHC-SD-WM-DA-135
e REV 0

"I" DISPLACEMENTS
APPENDIX E-53

Point Load TRANSLATIONS (in ) ROTATIONS (deg )

name combination X Y Y4 X Y Z

HO1 GR -0.023 -0.041 -0.040 -0.112 0.036 0.009

T1 -0.007 0.001 0.006 0.001 -0.003 0.000

El 0.017 -0.001 0.057 -0.001 0.005 0.108

E2 -0.003 0.013 -0.001 0.034 -0.003 -0.002

E3 0.068 -0.022 0.073 -0.074 -0.064 0.009

P1 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.070 0.026 0.093 0.082 0.064 0.108

SUST -0.023 -0.041 -0.040 -0.112 0.036 0.009

ocC . 0.093 0.067 0.133 0.194 0.100 0.117
—TOTAL™ 0.100 0.068 0.139 0.195 0.103 0.117

HO2 GR -0.023 -0.041 -0.048 - -0.112 0.036 0.009
T1 -0.007 0.002 0.006 0.001 -0.003 0.000

El 0.010 -0.001 0.057 -0.001 0.005 0.108

E2 -0.003 0.013 0.001 -  0.034 -0.003 -0.002

E3 0.068 -0.022 0.068 -0.074 -0.064 0.009

P1 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.068 0.026 0.088 0.082 0.064 0.108

SUST -0.024 -0.041 -0.048 -0.112 0.036 0.009

=y occ 0.092 0.067 0.137 0.194 0.100 0.117
. TOTAL 0.099 0.069 0.143 0.195 0.103 0.117
HO3 GR -0.024 -0.041 -0.052 -0.112 0.036 0.009
T1 -0.007 0.002 0.006 0.001 -0.003 0.000

El 0.006 -0.001 0.057 -0.001 0.005 0.108

E2 ~ -0.003 0.013 0.002 0.034 -0.003 -0.002

E3 0.067 -0.022 0.065 -0.074 -0.064 0.009

Pl 0.000 0.000 0.000 0.000 0.000 0.000

SEIS 0.068 0.026 0.086 0.082 0.064 0.108

SUST -0.024 -0.041 -0.052 -0.112 0.036 0.009

0ce 0.091 0.067 0.139 0.194 0.100 0.117

TOTAL " 0.098 0.069 0.145 0.195 0.103 0.117

*%%* Segment H end  ***

**%* Segment [ begin ***

D13 GR 0.004 -0.011 -0.004 -0.019 0.015 -0.054

T1 0.002 0.002 0.000 -0.004 -0.003 -0.00l
£l 0.003 -0.004 0.015 0.008 -0.061 -0.017
£2 -0.001 0.003 0.001 0.004 -0.003 0.014
E3 -0.001 0.001 0.009 0.013 -0.021 0.007
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.003 0.005 0.017 0.016 0.065 0.022
SUST © 0.004 -0.011 -0.004 . -0.019 0.0l15 -0.054
. 0CC 0.008 0.016 0.021 0.035 0.079 0.077
S TOTAL 0.010 0.018 0.021 0.038 0.082 0.077.




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.4
e TTTTTTTTITTTT T T T T TTTTTT cTTTTTTTTTEE T WHC-SD-WM-DA-135
T ' ' REV 0
‘II’ DISPLACEMENTS
APPENDIX E-54
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y Z X Y Z
101 GR 0.004 -0.007 -0.003 -0.015 0.013 -0.057
T1 0.001 0.002 0.000 -0.003 -0.002 -0.002
El 0.003 -0.003 0.010 0.011 -0.060 -0.019
E2 -0.001 0.002 0.001 0.003 -0.003 0.014
£3 -0.001 0.001 0.007 0.017 -0.029 0.007
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.003 0.003 0.013 0.021 0.067 0.025
SUST 0.004 -0.007 -0.003 -0.015 0.013 -0.057
ocC 0.008 0.011 0.015 0.035 0.080 0.081
TOTAL 0.009 0.013 0.015 0.038 0.082 0.083
102 GR 0.004 -0.004 -0.002 -0.015 0.013 -0.057
T1 0.001 0.002 0.000 -0.003 -0.002 -0.002
El 0.003 -0.002 0.007 0.011 -0.060 -0.019
E2 -0.001 0.001 0.000 0.003 -0.003 0.014
E3 -0.001 0.001 0.005 0.017 -0.029 0.007
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.003 0.002 0.008 0.021 0.067 0.025
SUST 0.004 -0.004 -0.002 -0.015 0.013 -0.057
0cC 0.008 0.006 0.010 0.035 0.080 0.081
. TOTAL 0.009 0.008 0.010 0.038 0.082 0.083
I3 N GR 0.004 -0.001 -0.001 -0.012 0.011 -0.050
T1 0.000 0.002 0.000 -0.002 -0.002 -0.002 .
El 0.003 -0.001 0.004 0.014 -0.054 -0.020
E2 -0.001 0.000 0.000 0.003 -0.002 0.012
E3 -0.001 0.000 0.004 0.020 -0.028 0.007
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.003 0.001 0.005 0.024 0.061 0.025
SUST 0.004 -0.001 -0.001 -0.012 0.011 -0.050
0cC 0.008 0.002 0.007 0.036 0.072 0.075
TOTAL 0.008 0.004 0.007 0.038 0.074 0.077
103 F GR 0.003 0.000 -0.001 -0.009 0.008 -0.035
Tl 0.000 0.002 0.000 -0.002 -0.002 -0.001
El 0.003 0.000 0.002 0.014 -0.043 -0.022
E2 -0.001 0.000 0.000 0.002 -0.002 0.009
E3 -0.001 0.000 0.003 0.021 -0.023 0.006
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.003 0.000 0.003 0.025 0.048 0.024
SUST 0.003 0.000 -0.001 -0.009 0.008 -0.035
occC 0.006 0.000 0.004 0.034 0.057 0.059
TOTAL 0.006 0.002 0.004 0 0.058 0.060

.035




uz2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE 4.47 DESINT DARE 24

= WHC-SD-WM-DA-135
s.. REV 0
DISPLACEMENTS

Point Load TRANSLATIONS (in ) ROTATIONS (uAEPENDIX E-55
name combination X Y 4 X Y Z
104  GR 0.000 0.000 0.000 0.000 06.000 0.000
T1 0.000 0.000 0.000 0.000 0.000 0.000
El 0.000 0.000 0.000 0.000 0.000 0.000
E2 0.000 0.000 0.000 0.000 0.000 0.000
E3 0.000 0.000 0.000 0.000 0.000 0.000
P1 | 0.000 0.060 0.000 0.000 0.000 0.000
SEIS 0.000 0.000 0.000 0.000 0.000 0.000
SUST 0.000 0.000 0.000 0.000 0.000 0.000
~oce 0.000 '0.000 0.000 0.060 0.000 0.000
_ - TOTAL 0.000 0.000 0.000 0.000 0.000 0.000
*** Segment I end  ***
*%** Segment J begin ***
D09~ GR -0.002 -0.007 0.004  -0.026 0.008 -0.033
I 5| -0.002 -0.005 -0.004  -0.004 -0.001 0.003
El 0.024 0.000 0.014 0.027 0.024 =-0.002
E2 0.000 0.002 -0.001 0.006 -0.002 0.008
7 E3 -0.001 0.002 0.025 0.001 0.030 0.008
. Pl 0.000 0.000 0.000 0.000 0.000 0.000
© SEIS 0.024 0.003 0.029  0.028 0.038 0.011
SUST -0.002 -0.007 0.004  -0.026 0.008 -0.033
occ 0.026 0.009 0.033 0.054 0.046 0.045
TOTAL 0.028 0.014 0.037 0.058 0.048 0.047
Jol  GR -0.003 -0.007 0.005  -0.026 0.008 -0.033
Tl -0.002 -0.005 -0.004  -0.004 -0.001 0.003
El 0.024 0.000 0.014 0.027 0.024 -0.002
E2 0.001 0.002 -0.001 0.006 -0.002 0.008
E3 -0.001 0.002 0.025 0.001 0.030 0.008
Pl 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.024 0.003 0.029 0.028 0.038 0.011
SUST -0.003 -0.007 0.005  -0.026 0.008 -0.033
oce 0.027 0.009 0.034 0.054 0.046 0.045
TOTAL 0.029 0.015 0.038 0.058 0.048 0.047
J02  GR -0.005 -0.007 0.007  -0.026 0.008 -0.033
T1 -0.001 -0.006 -0.004  -0.004 -0.001 0.003
3| 0.024 0.000 0.012 0.027 0.024 -0.002
E2 0.001 0.002 -0.002 0.006 -0.002 0.008
E3 0.000 0.002 0.025 0.001 0.030 0.008
P1 0.000 0.000 0.000 0.000 0.000 0.000
SEIS 0.024 0.003 0.028 0.028 0.038 0.011
SUST -0.005 -0.007 0.007 = -0.026 0.008 -0.033
= . occ 0.029 0.009 0.035 0.054 0.046 0.045
- . TOTAL 0 0.015 0.038 0.058 0.048 0.047

.031
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Uz U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42
S e e I S S D WHC-SD-WM-DA-135
. DISPLACEMENTS APPENDIX E-56
Point Load TRANSLATIONS (in ) ROTATIONS (deg )
name combination X Y 4 X Y Z
Jo3 GR . -0.007 -0.007 0.008 -0.026 0.008 -0.033
Tl -0.001 -0.006 -0.004 -0.004 -0.001 0.003
El 0.024 0.000 0.011 0.027 0.024 -0.002
g2 0.002 0.002 -0.002 0.006 -0.002 0.008
E3 0.000 0.002 90.025 0.001 0.030 0.008
P1 0.000 0.000 0.000 0.000 0.000 0.000
. SEIS 0.024 0.003 0.027 0.028 0.038 0.011
SUST -0.007 -0.007 0.008 -0.026 0.008 -0.033
occC 0.031 0.009 0.035 0.054 0.046 0.045
TOTAL 0.032 0.015 0.039 0.058 0.048 0.047

**% Segment J end « ¥**
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 "AutoPIPE 4.42
S ———— WHC-SD-WM-DA-135
-, REV 0

. RESTRAINT REACTIONS APPENDIX E-57

Point Load FORCES (1b ) ~ MOMENTS (ft-1b )

name combination X Y Z Result X Y z Result

AOO Anchor

GR 2 -22 1 22 -8 -2 0 8
Tl -1 -1 0 2 -1 1 3 3
El 7 -5 3 9 8 -1 -9 12
E2 -1 6 0 6 2 0 0 2
E3 0 -6 9 11 16 4 2 17
P1 0 0 0 0 0 0 0
SEIS 7 9 9 15 18 4 9 21
. _SUST - 2 =22 1 22 -8 -2 0 8
0ocC 9 31 10 34 26 6 10 28
TOTAL 10 32 10 35 26 7 13 30
S18 Guide
GR 0 -5 0 5 0 0 0 0
T1 0 5 0 5 0 0 0 0
El 0 .0 0 0 0 0 0 0
E2 0 1 0 1 0 0 0 0
E3 0 -8 13 15 0 0 0 0
e P1 0 0 0 0 0 0 0 0
. SEIS 0 8 13 15 0 0 0 0
: SUST ¢ -5 0 5 0 0 0 0
occ 0 13 13 19 0 0 0 0
TOTAL 0 18 13 22 0 0 0 0
S28 Guide
GR 0 =21 0 21 0 0 0 0
T1 0 21 0 21 0 0 0 0
El 0 -23 0 23 0 0 0 0
E2 0 5 0 5 0 0 0 0
E3 0. 1 0 1 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 0 23 0 23 0 0 0 0
SUST 0 -21 0 21 0 0 0 0
oceC 0 44 0 44 0 0 0 0
TOTAL 0 65 0 65 0 0 0 0
S1A Guide
GR 0 -39 0 39 0 0 0 0
Tl 0 -63 0 63 0 0 0 0
El 0 -2 0 2 0 0 0 0
E2 0 10 0 10 0 0 0 0
E3 0 12 7 14 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 0 15 7 17 0 0 0 0
s SUST 0 -39 0 39 0 0 0 0
. 0CC 0 55 7 55 0 0 0 0
b TOTAL 0 117 7 118 0 0 0 0




U2 U-FARM COMPRESSED AIR SYSTEM WHC
R N AULOPIPE #-22 wc-sn-tim-DA-135
: REV O
. RESTRAINT REACTIONS  APPENDIX E-58
Point Load FORCES (1b ) MOMENTS (ft-1b )
name combination X Y VA Result X Y z Result
S2A Guide
GR 0 -22 0 22 0 0 0 0
Tl 0 -89 0 69 0 0 0 0
El 0 22 0o 22 0 0 0 0
E2 0 6 0 6 0 0 0 0
E3 0 -1 4 4 0 0 0 0
Pl 0 0 0 0 0 0 0 0
- SEIS 0 23 4 23 0 0 0 0
SUST 0 -22 0 22 0 0 0 0
0cce 0 45 4 45 0 0 0 0
TOTAL 0 114 4 114 0 0 0 0
Doo Anchor
GR I S 9 -9 -2 -1 10
T1 1 2 0 2 2 -1 -1 3
El 27 4 13 30 10 -15 -16 25
E2 0 2 0 2 2 0 0 2
E3 3 1 10 10 6 4 -2 8
Pl 0 0 0 0 0 0 0 0
SEIS 27 5 16 32 12 16 17 26
. SUST 0 -9 -1 9 -9 -2 -1 10
0ce 27 14 17 35 22 18 18 33
TOTAL 28 16 17 36 24 18 19 36
$3A Guide
GR 0 -12 0 12 0 0 0 0
T1 0 ] 0 1 0 0 0 0
El 12 -l 0 12 0 0 0 0
E2 0 3 0 3 0 0 0 0
E3 0 -1 0 ] 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 12 3 0 12 0 0 0 0
SUST 0 -12 0 12 0 0 0 0
0cc 12 15 0 19 0 0 0 0
TOTAL 12 16 0 20 0 0 0 0
S4A Guide
6R 0o -8 0 8 0 0 0 0
T1 0 0 0 0 0 0 0 0
El 0 0 0 0 0 0 0 0
E2 0 2 0 2 0 0 0 0
E3 0 0 0 0 0 0 0 0
Pl 0 0 0 0 0 0 0 0
SEIS 0 2 0 2 0 0 0 0
SUST o -8 0 8 0 0 0 0
i . 0cC 0 11 0 11 0 0 0 0
. TOTAL 0 11 0 11 0 0 0 0



U2 U-FARM COMPRESSED AIR SYSTEM . WHC

- 04/17/93 AutoPIPE 4.42
----------------------------------------------------------------- WHC-SD-WM-DA-135
- / REV 0
. RESTRAINT REACTIONS APPENDIX E-59
Point Load FORCES (1b ) MOMENTS (ft-1b )
name combination X Y z Result X Y VA Result
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 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 11 11 0 0 0 0
0 0 0 0 0 0 0 0
0 0 11 11 0 0 0 0
0 0 11 11 0 0 0 0
0 -15 0 15 0 0 0 0
0 15 0 15 0 0 0 0
0 0 5 5 0 0 0 0
0 4 0 4 0 0 0 0
0 -2 0 2 0 0 0 0
0 0 0 0 0 0 0 0
0 4 5 7 0 0 0 0
0 -15 0 15 0 0 0 0
0 20 5 20 0 0 0 0
0 35 5 35 0 0 0 0
0 -7 0 7 0 0 0 0
0 7 0 7 0 0 0 0
0 5 0 5 0 0 0 0
0 2 0 2 0 0 0 0
0] 4 24 24 0 0 0 0
0 0 0 0 0 0 0 0
0 7 24 25 0 0 0 0
0 -7 0 7 0 0 0 0
0 14 24 28 0 0 0 0
0 21 24 32 0 0 0 0
0 -16 0 16 0 0 0 0
0 -64 0 64 0 0 0 0
0 -15 5 16 0 0 0 0
0 4 0 4 0 0 0 0
0 -1 5 5 0 0 0 0
0 0 0 0 0 0 0 0
0 16 7 17 0 0 0 0
0 -16 0 16 - 0 0 0 0
0 31 7 32 0 0 0 0
0 96 7 96 0 0 0 0




uz U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42
S S i ~ WHC-SD-WM-DA-135
o REV 0 '
‘II’ RESTRAINT REACTIONS
APPENDIX E-60
Point Load FORCES. (1b ) MOMENTS (ft-1b )
name combination X Y A Result X Y JA Result
S48 Guide
GR 0 -7 0 7 0 0 0 0
T1 0 -63 0 63 0 0 0 0
El 0 -5 0 5 0 0 0 0
E2 0 2 0 2 0 0 0 0
E3 0 3 17 18 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 0 6 17 18 0 0 0 0
SUST 0 -7 0 7 0 0 0 0
occ 0 13 17 22 0 0 0 0
TOTAL 0 76 17 78 0 0 0 0
S3C Guide
GR 0 -28 0 28 0 0 0 0
Tl 0 1 0 1 0 0 0 0
El 28 0 0 28 0 0 0 0
E2 0 8 0 8 0 0 0 0
E3 1 -4 0 4 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 28 9 0 30 0 0 - 0 0
. SUST 0 -28 0 28 0 0 0 0
occC 28 37 0 46 0 0 0 0
TOTAL 28 38 0 47 0 0 0 0
S38 Guide
GR 0 -40 0 40 0 0 0 0
Tl 0 -1 0 1 0 0 0 0
El 7 0 0 7 0 0 0 0
E2 0 9 0 9 0 0 0 0
E3 0 -3 0 3 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 7 9 0 12 0 0 0 0
SUST 0 -40 0 40 0 0 0 0
occ 7 49 0 49 0 0 0 0
TOTAL 7 50 0 50 0 0 0 0
WALL Guide
GR 0 -9 0 9 0 0 0 0
Tl 0 0 0 0 0 0 0 0
El 7 0 0 7 0 0 0 0
E2 0 3 0 3 0 0 0 0
E3 0 3 0 3 0 0 0 0
Pl 0 0 0 0 0 0 0 0
SEIS 7 4 0 8 0 0 0 0
SUST 0 -9 0 9 0 0 0 0
. occ 7 13 0 14 0 0 0 0
i TOTAL 7 13 0 15 0 0 0 0
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uz2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 ... . AutoPIPE 4.472 " T "7
WHC-SD-WM-DA-135
i REV 0
1"’ RESTRAINT REACTIONS
APPENDIX E-61
Point Load FORCES (1b ) MOMENTS (ft-1b )
name combination X Y A Result X Y VA Result
104 Anchor :
GR -2 -28 -1 28 -4 3 -14 15
T1 1 -2 0 2 -1 -1 -1 1
El 21 -1 - 16 26 13 -14 -18 27
E2 1 7 0 7 1 -1 3 4
E3 -4 1 22 22 18 - -8 4 20:
Pl 0 0 0 0 0 0 0 0:
SEIS 21 7 27 35 23 16 19 34
. SusT -2 -28 -1 28 -4 3 -14 15
0cc 23 35 28 51 27 19 33 47
TOTAL 23 37 28 52 28 19 34 48




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 WHC-SD-WM-DA-135
,::f"""°""""""f """""""""""""""""""""" REV 0
. ASME B31.3a (1990) ° CODE COMPLIANCE APPENDIX E-62
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Qut-P1. Torsion S.I.F Eq. Load Code Code

name combination Moment Moment Moment In Out no. type Stress Allow.

D DS CD MR Dt G D W S N O D DN D D D Wm DS D S G e em A - - - -

**% Segment A begin ***

AO0  Max P ' (3a) Hoop 473 20000

GR + Max P 8 0 1.00 1.00 (18) SUST 780 20000

Cold to Tl 1 3 1 1.00 1.00 (17) DISP 224 30000

Sus. + El 16 10 1.00 1.00 (18) 0CC 1674 26600

Sus. + E2 10 1 1.00 1.00 (18) oOCC 926 26600

Sus. + E3 24 3 1.00 1.00 (18) OCC 1985 26600

A0l N- Max P (3a) HOOP 473 20000
GR + Max P 9 4 1.00 1.00 (18) SUST 903 20000

Cold to TI 1 1 1 1.00 1.00 (17) DISP 115 30000

Sus. + El 12 5 1.00 1.00 (18) OCC 1176 26600

Sus. + E2 11 5 1.00 1.00 (18) 0CC 1078 26600

Sus. + E3 13 6 1.00 1.00 (18) OCC 1267 26600

AO1 N+ Max P (3a) HOOP 473 20000
GR + Max P 9 4 1.02 1.00 (18) SUST 913 20000

o Cold to TI 1 1 11.02 1.00 (17) DISP 116 30000
| . Sus. + El 12 5 1.02 1.00 (18) 0CC 1191 26600
- Sus. + E2 11 5 1.02 1.00 (18) OCC 1091 26600
Sus. + E3 13 6 1.02 1.00 (18) OCC 1282 26600

AO1 F- Max P (3a) HOOP 473 20000
GR + Max P 6 2 1.02 1.00 (18) SUST 728 20000

Cold to T1 1 0 1 1.02 1.00 (17) DISP 98 30000

Sus. + El 10 2 1.02 1.00 (18) 0OCC 1019 26600

Sus. + E2 8 2 1.02 1.00 (18) OCC 854 26600

Sus. + E3 11 6 1.02 1.00 (18) 0OCC 1175 26600

AO1 F+ Max P (3a) HOOP 473 20000
GR + Max P 6 2 1.00 1.00 (18) SUST 720 20000

Cold to TI 1 0 1 1.00 1.00 (17) DISP 98 30000

Sus. + El 10 2 1.00 1.00 (18) OCC 1006 26600

Sus. + E2 8 2 1.00 1.00 (18) OCC 844 26600

Sus. + E3 11 6 1.00 1.00 (18) OCC 1163 26600

A02  Max P (3a) HOOP 473 20000
GR + Max P 6 1 2.30 2.30 (18) SUST 1226 20000

Cold to TI 1 0 1 2.30 2.30 (17) DISP 141 30000

Sus. + E1 10 2 2.30 2.30 (18) 0OCC 1912 26600

Sus. + E2 7 2 2.30 2.30 (18) OCC 1476 26600

Sus. + E3 10 6 2.30 2.30 (18) 0OCC 2272 26600
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 - - AutoPIPE 4.42  WHC-SD-WM-DA-135
et T S S - P REV 0
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-63

(Moments in ft-1b ) "(Stress in psi )

Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code

name combination Moment Moment Moment In Out no. type Stress Allow.

A03 Max P (3a) HooP 473 20000

GR + Max P 0 1 2.30 2.30 (18) SUST 343 20000

Cold to Tl 0 0 12.30 2.30 (17) DISp 85 30000

Sus. + El 6 2 2.30 2.30 (18) oCC 1313 26600

Sus. + E2 0 1 2.30 2.30 (18) ocCC 372 26600

Sus. '+ E3 6 5 2.30 2.30 (18) oCC 1631 26600

A04 N- Max P - (3a) Hoop 473 20000
"GR + Max P 1 1 1.00 1.00 (18) SUST 291 20000

_ Cold to Tl 0 0 11.00 1.00 (17) DISP 81 30000
Sus. + El 6 2 1.00 1.00 (18) oOCC 731 26600

Sus. + E2 1 1 1.00 1.00 (18) ocCC 306 26600

Sus. + E3 7 5 1.00 1.00 (18) ocC 867 26600

A04 N+ Max P (3a) Hooep 473 20000
GR + Max P 1 1 1.02 1.00 (18) SUST 291 20000

Cold to Tl 0 0 11.02 1.00 (17) DISpP 81 30000

Sus. + El 2 6 1.02 1.00 (18) ocC 732 26600

Sus. + E2 1 1 1.02 1.00 (18) oOCC 307 26600

: Sus. + E3 5 7 1.02 1.00 (18) oOcCC 870 26600

"‘,F- Max P (3a) Hoop 473 20000
GR + Max P 0 2 1.02 1.00 (18) SUST 383 20000
Cold to Tl 0 1 0 1.02 1.00 (17) DISP 71 30000
Sus. + El1 2 3 1.02 1.00 (18) oCC 503 26600
Sus. + E2 0 3 1.02 1.00 (18) ocC 422 26600
Sus. + E3 4 3 1.02 1.00 (18) oOcC 653 26600
A04 F+ Max P (3a) HOOP 473 20000
GR + Max P 2 0 1.00 1.00 (18) SUST 383 20000
Cold to T1 1 0 0 1.00 1.00 (17) DISP 71 30000
Sus. + El 3 2 1.00 1.00 (18) oOcCC 501 26600
Sus. + E2 3 0 1.00 1.00 (18) OCC 422 26600
Sus. + E3 3 4 1.00 1.00 (18) oOcCC 649 26600
AO5 N- Max P (3a) HOOP 473 20000
GR + Max P 4 1 1.00 1.00 (18) SuUST 515 20000
Cold to T1 0 0 0 1.00 1.00 (17) DISP 38 30000
Sus. + El 7 1 1.00 1.00 (18) ocCC 725 26600
Sus. + E2 5 1 1.00 1.00 (18) oOcCC 588 26600
Sus. + E3 5 1 1.00 1.00 (18) oOcCC 614 26600
AO5 N+ Max P (3a) HOOP 473 20000
GR + Max P 4 1 1.02 1.00 (18) SUST 520 20000
Cold to Tl 0 0 0 1.02 1.00 (17) DISP 38 30000

_ Sus. + El 7 1 1.02 1.00 (18) oOcCC 734 26600
‘ Sds. + E2 5 1 1.02 1.00 (18) oOcCC 584 26600
- Sus. + E3 5 1 1.02 1.00 (18) oOcCC 620 26600




u2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 A : AutoPIPE 4.42 WHC-SD-WM-DA-135

T T T e e e e REV 0

. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-64

(Moments in ft-1b ) (Stress in psi )

Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code

name combination Moment Moment Moment In Out no. type Stress Allow.

AO5 F- Max P (3a) Hoop 473 20000

GR + Max P 5 2 1.02 1.00 (18) SUST 644 20000

Cold to T1 0 0 0 1.02 1.00 (17) DIsSP 18 30000

Sus. + El 8 8 1.02 1.00 (18) ocCC 1146 26600

Sus. + E2 7 3 1.02 1.00 (18) ocCC 753 26600

Sus. + E3 7 9 1.02 1.00 (18) oOcC 1149 26600

AQ5 F+ Max P (3a) HOOP 473 20000

GR + Max P 2 5 1.00 1.00 (18) SUST 638 20000

Cold to T1 0 0 - 01.00 1.00 (17) DISP 18 30000

Sus. + El 8 8 1.00 1.00 (18) oOcCC 1138 26600

Sus. + E2 3 7 1.00 1.00 (18) oOCC 745 26600

Sus. + E3 9 7 1.00 1.00 (18) oOCC 1143 26600

A06 - Max P (3a) HOOP 473 20000

GR + Max P 1 1 2.30 2.30 (18) SUST 555 20000

Cold to T1 2 0 0 2.30 2.30 (17) DISP 290 30000

Sus. + El 3 2 2.30 2.30 (18) OcC 832 26600

Sus. + E2 2 2 2.30 2.30 (18) occC 640 26600

4 3 2.30 2.30 (18) ocC 1021 26600

i Sus. + E3 . .
@ + Max P (3a) HOOP 473 20000

GR + Max P 1 1 2.30 2.30 (18) SUST 517 20000

Cold to T1 2 0 0 2.30 2.30 (17) DISP 290 30000

Sus. + El 2 2 2.30 2.30 (18) ocC 793 26600

Sus. + E2 1 2 2.30 2.30 (18) OcCC 591 26600

Sus. + E3 3 3 2.30 2.30 (18) oOCC 983 26600

SRV8N- Max P (3a) HOOP 473 20000
GR + Max P 0 5 1.00 1.00 (18) SUST 632 20000

Cold to T1 0 4 01.00 1.00 (17) DISP 290 30000

Sus. + El 5 5 1.00 1.00 (18) oOcCC 975 26600

Sus. + E2 0 7 1.00 1.00 (18) OCC 734 26600

Sus. + E3 5 8 1.00 1.00 (18) OCC 1040 26600

SRVSN+ Max P (3a) HOOP 473 20000
GR + Max P 5 0 1.02 1.00 (18) SUST 639 20000

Cold to T1 4 0 0 1.02 1.00 (17) DISP 295 30000

Sus. + El 5 5 1.02 1.00 (18) OcCC 982 26600

Sus. + E2 7 0 1.02 1.00 (18) oOcCC 743 26600

Sus. + E3 8 5 1.02 1.00 (18) OCC 1049 26600

SRVEBM Max P . (3a) HOOP 473 20000
GR + Max P 6 1 1.02 1.00 (18) SUST 667 20000

Cold to T1 4 0 0 1.02 1.00 (17) DISP 299 30000

) . Sus. + El 6 4 1.02 1.00 (18) ocCC 914 26600
A Sus. + E2 7 1 1.02 1.00 (18) OCC 775 26600
= Sus. + E3 8 5 1.02 1.00 (18) 0OCC 1032 26600




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 WHC-SD-WM-DA-135
----------------------------------------------------------------- REV O
. ASME B31.3a (1990) CODE COMPLIANCE . APPENDIX E-65
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Qut-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
SRV8BF- Max P (3a) HOOP 473 20000
GR + Max P 5 1 1.02 1.00 (18) SUST 639 20000
Cold to T1 4 0 0 1.02 1.00 (17) DISP 295 30000
Sus. + El 6 1 1.02 1.00 (18) OcCC 659 26600
Sus. + E2 7 1 1.02 1.00 (18) oOcC 741 26600
Sus. + E3 7 2 1.02 1.00 (18) oOcC 809 26600

SRV8F+ Max P (3a) Hoop 473 20000

GR + Max P 5 1 1.00 1.00 (18) SUST 632 20000
Cold to Tl 4 0 0 1.00 1.00 (17) DISP 290 30000
Sus. + El 6 1 1.00 1.00 (18) oOcC 652 26600
Sus. + E2 7 1 1.00 1.00 (18) oOcC 733 26600
Sus. + E3 7 2 1.00 1.00 (18) oOcCC 800 26600
PRV1  Max P ' (3a) Hoop 473 20000
GR + Max P 2 0 1.00 1.00 (18) SUST 380 20000
Cold to Tl 3 0 0 1.00 1.00 (17) DISP 240 30000
Sus. + El 5 2 1.00 1.00 (18) ocC 663 26600
Sus. + E2 2 0 1.00 1.00 (18) ocC 417 26600
Sus. + E3 3 0 1.00 1.00 (18) ocC 493 26600

. Max P (3a) Hoop 473 20000

GR + Max P 8 0 1.00 1.00 (18) SUST 809 20000

Cold to Tl 2 0 0 1.00 1.00 (17) DISP 181 30000

Sus. + El 15 5 1.00 1.00 (18) ocC 1408 26600

Sus. + E2 10 0 1.00 1.00 (18) oOcC 952 26600

Sus. + E3 13 3 1.00 1.00 (18) occC 1294 26600

Al0 - Max P (3a) Hoop 473 20000
GR + Max P 12 0 2.30 2.30 (18) SUST 2371 20000

Cold to T1 2 0 0 2.30 2.30 (17) DISP 367 30000

Sus. + El 20 5 2.30 2.30 (18) oOcC 3993 26600

Sus. + E2 16 1 2.30 2.30 (18) ocC 2905 26600

Sus. + E3 20 5 2.30 2.30 (18) occ 3839 26600

Al0 + Max P (3a) HoOP 473 20000
GR + Max P 8 0 2.30 2.30 (18) SUST 1560 20000

Cold to T1- 10 0 0 2.30 2.30 (17) DIsp 1791 30000

Sus. + El 8 4 2.30 2.30 (18) oOcCC 2256 26600

Sus. + E2 10 0 2.30 2.30 (18) oOcCC 1893 26600

Sus. + E3 10 2 2.30 2.30 (18) oOccC 2068 26600

-S1B Max P. (3a) HooP 473 20000
GR + Max P 6 0 1.00 1.00 (18) SUST 694 20000

Cold to T1 11 0 0 1.00 1.00 (17) DISP 807 30000

e Sus. + El 9 5 1.00 1.00 (18) ocC 1088 26600
‘ . Sus. + E2 8 0 1.00 1.00 (18) oOcCC 809 26600
' Sus. + E3 6 5 1.00 1.00 (18) ocCC 1026 26600




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.4: WHC-SD-WM-DA-135
---------------------------------------------------------------- REV 0
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-66
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
All Max P _ ~ (3a) Hoop 473 20000
GR + Max P 2 0 2.30 2.30 (18) SUST 605 20000
Cold to T1 11 0 0 2.30 2.30 (17) DISP 1869 30000
Sus. + El 5 6 2.30 2.30 (18) O0OCC , 1652 26600
Sus. + E2 3 0 2.30 2.30 (18) OcC 698 26600
Sus. + E3 2 2 2.30 2.30 (18) occC 945 26600
Al2 Max P (3a) HooP 473 20000
GR + Max P 0 0 2.30 2.30 (18) SUST 290 20000
Cold to Tl 11 0 0 2.30 2.30 (17) DISP 1879 30000
Sus. + El 3 6 2.30 2.30 (18) oOcCC 1443 26600
Sus. + E2 0 0 2.30 2.30 (18) oOcCC 301 26600
Sus. + E3 1 1 2.30 2.30 (18) oOccC 410 26600
Al3 Max P (3a) HooP 473 20000
GR + Max P 2 0 1.00 1.00 (18) SUST 376 20000
Cold to T1 11 0 0 1.00 1.00 (17) DISP 822 30000
Sus. + El 5 7 1.00 1.00 (18) oOcCC 927 26600
Sus. + E2 2 0 1.00 1.00 (18) ocC 410 26600
Sus. + E3 3 1 1.00 1.00 (18) OCC 484 26600
9 Max P (3a) HOOP 473 20000
GR + Max P 1 0 2.30 2.30 (18) SUST 435 20000
Cold to Tl 11 0 0 2.30 2.30 (17) DISP 1900 30000
Sus. + El 5 7 2.30 2.30 (18) oOcCC 1814 26600
Sus. + E2 1 0 2.30 2.30 (18) ocC 486 26600
Sus. + E3 2 2 2.30 2.30 (18) ocC 791 26600
Al5 Max P (3a) HOOP 473 20000
GR + Max P 0 0 2.30 2.30 (18) SuUST 327 20000
Cold to T1 11 0 0 2.30 2.30 (17) DIsP 1910 30000
Sus. + El 4 8 2.30 2.30 (18) ocC 1811 26600
Sus. + E2 0 1 2.30 2.30 (18) oOcC 346 26600
Sus. + E3 -2 2 2.30 2.30 (18) oOcCC 750 26600
S28  Max P (3a) HOOP 473 20000
GR + Max P 3 0 1.00 1.00 (18) SUST 475 20000
Cold to T1 11 0 0 1.00 1.00 (17) DISP 836 30000
Sus. + El 7 9 1.00 1.00 (18) oOcCC 1181 26600
Sus. + E2 4 1 1.00 1.00 (18) OCC 531 26600
Sus. + E3 5 2 1.00 1.00 (18) oOcC 680 26600
Al6 Max P (3a) HoOoP 473 20000
GR + Max P 1 1 2.30 2.30 (18) SUST 461 20000
Cold to Tl 12 0 0 2.30 2.30 (17) DISP 1811 30000
. Sus. + El 14 3 2.30 2.30 (18) OCC 2361 26600
S Sus. + E2 2 1 2.30 2.30 (18) oOCC 520 26600
Sus. + E3 3 2 2.30 2.30 (18) OCC 853 26600

**% Segment A end  ***
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/9 AutoPIPE 4.42 WHC-SD-WM-DA-135
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-67
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code

name combination Moment Moment Moment In Out no. type Stress Allow.

*** Segment B begin ***

AO6  Max P (3a) HOOP 473 20000
GR + Max P 2 0 2.30 2.30 (18) SUST 603 20000
Cold to Tl 0 0 0 2.30 2.30 (17) DISP 0 30000
Sus. + El 2 0 2.30 2.30 (18) OCC 603 26600
Sus. + E2 3 0 2.30 2.30 (18) OCC 697 26600
Sus. + E3 2 1 2.30 2.30 (18) OCC 744 26600
BOI  Max P (3a) HooP 473 20000
GR + Max P 1 0 2.30 2.30 (18) SUST 390 20000
Cold to Tl 0 0 0 2.30 2.30 (17) DISP 0 30000
Sus. + El 1 0 2.30 2.30 (18) OCC 390 26600
Sus. + E2 1 0 2.30 2.30 (18) OcCC 430 26600
Sus. + E3 1 0 2.30-2.30 (18) OCC 450 26600
BO2  Max P (3a) HoOP 473 20000
GR + Max P 0 0 2.30 2.30 (18) SUST 250 20000
o Cold to TI 0 0 0 2.30 2.30 (17) DISP 0 30000
. Sus. + El 0 0 2.30 2.30 (18) OCC 250 26600
Sus. + E2 0 0 2.30 2.30 (18) OCC 255 26600
Sus. + E3 0 0 2.30 2.30 (18) OCC 257 26600
BO3  Max P (3a) HOOP 473 20000
GR + Max P 0 0 1.00 1.00 (18) SUST 230 20000
Cold to TI 0 0 0 1.00 1.00 (17) DISP 0 30000
Sus. + El 0 0 1.00 1.00 (18) oCC 230 26600
Sus. + E2 0 0 1.00 1.00 (18) ocCC 230 26600
Sus. + E3 0 0 1.00 1.00 (18) ocCC 230 26600

*** Segment B end  ***

*** Segment C begin ***

AI0 Max P (3a) HOOP 473 20000
GR + Max P 5 1 2.30 2.30 (18) SUST 918 20000

Cold to Tl 8 0 0 2.30 2.30 (17) DISP 1263 30000

Sus. + El 12 2 2.30 2.30 (18) OCC 2062 26600

Sus. + E2 6 1 2.30 2.30 (18) OCC 1097 26600

Sus. + E3 10 2 2.30 2.30 (18) OCC 1720 26600

CO1 N- Max P | (3a) HOOP 473 20000
GR + Max P 0 3 1.00 1.00 (18) SUST 384 20000

Cold to TI 0 9 0 1.00 1.00 (17) DISP 835 30000

. Sus. + El 1 4 1.00 1.00 (18) OCC 510 26600
) Sus. + E2 0 3 1.00 1.00 (18) 0CC 432 26600
Sus. + E3 2 6 1.00 1.00 (18) OCC 678 26600




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 WHC-SD-WM-DA-135
_________________________________________________________________ REV 0 S
. APPENDIX E-68
’ ASME B31.3a (1990) CODE COMPLIANCE
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
COl N+ Max P (3a) Hoop 473 20000
GR + Max P 3 0 1.02 1.00 (18) SUST 387 20000
Cold to Tl 9 0 0 1.02 1.00 (17) DISP 697 30000
Sus. + E1 4 1 1.02 1.00 (18) ocC 514 26600
Sus. + E2 3 0 1.02 1.00 (18) OcCC 436 26600
Sus. + E3 6 2 1.02 1.00 (18) ocC 685 26600
COl F- Max P (3a) Hoop 473 20000
GR + Max P 0 0 1.02 1.00 (18) SUST 269 20000
Cold to Tl 1 0 0 1.02 1.00 (17) DISP 107 30000
Sus. + El 2 2 1.02 1.00 (18) OcC 440 26600
Sus. + E2 1 0 1.02 1.00 (18) OcCC 281 26600
Sus. + E3 3 3 1.02 1.00 (18) oOcC 539 26600
COl F+ Max P (3a) HOOP 473 20000
GR + Max P 0 0 1.00 1.00 (18) SUST 268 20000
Cold to T1 1 0 0 1.00 1.00 (17) DIsSP 106 30000
Sus. + El 2 2 1.00 1.00 (18) oOcCC 437 26600
Sus. + E2 1 0 1.00 1.00 (18) OcCC 281 26600
3 3 1.00 1.00 (18) oOcCC 536 26600

5% Sus. + E3 . .
! Max P (3a) HOOP 473 20000

GR + Max P 7 0 1.00 1.00 (18) SUST 713 20000

Cold to T1 - 12 0 0 1.00 1.00 (17) DISP 869 30000

Sus. + El 9 2 1.00 1.00 (18) oOCC 906 26600

Sus. + E2 8 1. 1.00 1.00 (18) OCC 837 26600

Sus. + E3 7 3 1.00 1.00 (18) oOCC 935 26600

02  Max P (3a) HOOP 473 20000
GR + Max P 2 1 2.30 2.30 (18) SUST 662 20000

Cold to T1 12 0 0 2.30 2.30 (17) DISP 1979 30000

Sus. + El 4 2 2.30 2.30 (18) OCC 1083 26600

Sus. + E2 3 1 2.30 2.30 (18) oCC 773 26600

Sus. + E3 3 1 2.30 2.30 (18) OCC . 822 26600

C03  Max P (3a) HooP 473 20000
GR + Max P 0 1 2.30 2.30 (18) SUST 372 20000

Cold to T1 11 0 0 2.30 2.30 (17) DISP 1965 30000

Sus. + El 2 3 2.30 2.30 (18) 0OCC - 792 26600

Sus. + E2 0 1 2.30 2.30 (18) oCC 408 26600

Sus. + E3 1 2 2.30 2.30 (18) ocCC 553 26600

C04  Max P (3a) HOOP 473 20000
GR + Max P 2 1 1.00 1.00 (18) SUST 363 20000

Cold to Tl 11 0 0 1.00 1.00 (17) DISP 848 30000

;:,. Sus. + El 3 3 1.00 1.00 (18) o0CC 556 26600
O, Sus. + E2 2 1 1.00 1.00 (18) O0CC 404 26600
- Sus. + E3 3 3 1.00 1.00 (18) OCC 531 26600




u2 U-FARM COMPRESSED AIR SYSTEM WHC WHC-SD-WM-DA-135
04/17/93 AutoPIPE 4. REV O
APPENDIX E-69
. ASME B31.3a (1990) CODE COMPLIANCE
(Moments in ft-1b (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
cos Max P (3a) Hoop 473 20000
GR + Max P 1 1 2.30 2.30 (18) SuUST 493 20000
Cold to T1 11 0 2.30 2.30 (17) DIspP 1936 30000
Sus. + El 2 4 2.30 2.30 (18) OcCC 951 26600
Sus. + E2 1 1 2.30 2.30 (18) ocC 561 26600
Sus. + E3 2 3 2.30 2.30 (18) ocCC 938 26600
Co6 Max P : (3a) HoOoP 473 20000
GR + Max P 0 1 2.30 2.30 (18) SUST 462 20000
Cold to T1 11 0 2.30 2.30 (17) DISP 1922 30000
Sus. + El1 1 4 2.30 2.30 (18) OcCC 956 26600
Sus. + E2 0 2 2.30 2.30 (18) oOcCC 520 26600
Sus. + E3 2 4 2.30 2.30 (18) ocC 937 26600
S2A Max P (3a) Hoop 473 20000
GR + Max P 3 2 1.00 1.00 (18) SUST 475 20000
Cold to Tl 11 0 1.00 1.00 (17) DISsP 828 30000
Sus. + El 3 5 1.00 1.00 (18) ocCC 715 26600
Sus. + E2 4 2 1.00 1.00 (18) ocCC 536 26600
=, Sus. + E3 5 4 1.00 1.00 (18) ocC 680 26600
. Max P (3a) HOoP 473 20000
GR + Max P 2 2 2.30 2.30 (18) SUST 628 20000
Cold to T1 12 0 2.30 2.30 (17) DISP 1844 30000
Sus. + El 9 5 2.30 2.30 (18) ocC 1760 26600
Sus. + E2 3 2 2.30 2.30 (18) oOcCC 732 26600
Sus. + E3 4 5 2.30 2.30 (18) oOcC 1188 26600
**%* Segment C end  ***
*%* Segment D begin ***
Doo Max P (3a) Hoop 473 20000
GR + Max P 9 1 1.00 1.00 (18) SUST 913 20000
Cold to T1 2 1 1.00 1.00 (17) DISP 200 30000
Sus. + El 20 18 "1.00 1.00 (18) OcCC 2368 26600
Sus. + E2 12 2 1.00 1.00 (18) oOcC 1087 26600
Sus. + E3 16 3 1.00 1.00 (18) OcC 1409 26600
DOl N- Max P (3a) HooP 473 20000
GR + Max P 9 1 1.00 1.00 (18) SUST 871 20000
Cold to T1 2 1 1.00 1.00 (17) DIsP 192 30000
Sus. + El 12 3 1.00 1.00 (18) o0OCC 1164 26600
Sus. + E2 11 2 1.00 1.00 (18) oOcC 1035 26600
Sus. + E3 10 2 1.00 1.00 (18) o0OCC 960 26600




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 A , AutoPIPE 4.42
-------------------------------------------- ——mmeecmcmeecmcaeee—w WHC-SD-WM-DA-135
S ' ‘ REV 0
. ASME B31.3a (1990) CODE COMPLIANCE
) (Moments in ft-1b ) (Stress .‘.‘.P‘:ENPIX E',m
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In OQut no. type Stress Allow.
DOl N+ Max P (3a) HOoOP 473 20000
GR + Max P 9 1 1.02 1.00 (18) SUST 882 20000
Cold to T1 2 1 11.02 1.00 (17) DISP 195 30000
Sus. + El 12 3 1.02 1.00 (18) ocCC 1178 26600
Sus. + E2 11 2 1.02 1.00 (18) oOCC 1048 26600
Sus. + E3 10 2 1.02 1.00 (18) oOCC 973 26600

001 F- Max P (3a) Hoop 473 20000

GR + Max P 8 1.02 1.00 (18) SUST 822 20000

Cold to T1 2 1 0 1.02 1.00 (17) DIsP 175 30000

Sus. + El 9 14 1.02 1.00 (18) ocC 1717 26600

Sus. + E2 9 2 1.02 1.00 (18) ocCC 969 26600

Sus. + E3 8 6 1.02 1.00 (18) ocC 1153 26600

D01 F+ Max P 4 (3a) HooP 473 20000
GR + Max P - 8 2 1.00 1.00 (18) SusT 812 20000

Cold to T1 2 1 0 1.00 1.00 (17) DISP 173 30000

Sus. + El 9 14 1.00 1.00 (18) oOcCC 1708 26600

Sus. + E2 9 2 1.00 1.00 (18) oOcCC 958 26600

I Sus. .+ E3 8 6 1.00 1.00 (18) ocC 1144 26600
,N- Max P : (3a) Hooe 473 20000
GR + Max P 1 2 1.00 1.00 (18) SuST 428 20000

Cold to T1 0 0 0 1.00 1.00 (17) DIsP 50 30000

Sus. + El 5 27 1.00 1.00 (18) ocCC 2272 26600

Sus. + E2 1 3 1.00 1.00 (18) ocC 476 26600

Sus. + E3 2 12 1.00 1.00 (18) ocCC 1127 26600

D02 N+ Max P (3a) Hoop 473 20000
GR + Max P 2 1 1.02 1.00 (18) SUST 430 20000

Cold to T1 0 0 0 1.02 1.00 (17) DISP 50 30000

Sus. + El 27 5 1.02 1.00 (18) ocC 2305 26600

Sus. + E2 3 1 1.02 1.00 (18) ocC 479 26600

Sus. + E3 12 2 1.02 1.00 (18) oOcCC 1141 26600

002 F- Max P ‘ (3a) Hoop 473 20000
GR + Max P 2 2 1.02 1.00 (18) SUST 454 20000

Cold to T1 0 0 11.02 1.00 (17) DISP 57 30000

Sus. + El 28 4 1.02 1.00 (18) oOcCC 2421 26600

Sus. + E2 3 2 1.02 1.00 (18) ocC 509 26600

Sus. + E3 11 2 1.02 1.00 (18) ocC 1121 26600

D02 F+ Max P ‘ (3a) HoOoP 473 20000
GR + Max P 2 2 1.00 1.00 (18) SusT 452 20000

Cold to T1 0 0 11.00 1.00 (17) DISP 57 30000

Sus. + El 4 28 1.00 1.00 (18) occC 2385 26600

”}. Sus. + E2 2 3 1.00 1.00 (18) occ 506 26600
Sus. + E3 2 11 1.00 1.00 (18) oOcC 1107 26600




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42
-------------------------------------------- WHC~SD-WM-DA-135
v, : 0 REV 0
. ASME B31.3a (1990) CODE COMPLIANCE
. (Moments in ft-1b ) (Stress ... APPENDIX E-71
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code - Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D03 Max P (3a) HOOP - 473 20000
GR + Max P 5 1 2.30 2.30 (18) SuST 1079 20000
Cold to T1 1 0 1 2.30 2.30 (17) DISP 246 30000
Sus. + El 10 16 2.30 2.30 (18) OcCC 3715 26600
Sus. + E2 6 2 2.30 2.30 (18) oOcC 1289 26600
Sus. + E3 6 4 2.30 2.30 (18) oOcC 1503 26600
D04 Max P . (3a) HooP 473 20000
GR + Max P 4 1 2.30 2.30 (18) sSusT 982 20000
Cold to T1 2 0 12.30 2.30 (17) DISP 335 30000
Sus. + El 11 12 2.30 2.30 (18) oOCC 3109 26600
Sus. + E2 5 2.30 2.30 (18) ocC 1168 26600
Sus. + E3 5 2 2.30 2.30 (18) OccC 1204 26600
D05 N- Max P (3a) HooP 473 20000
GR + Max P 3 0 1.00 1.00 (18) SuST 469 20000 .
Cold to Tl 4 0 11.00 1.00 (17) DIsSP 295 30000
Sus. + El 14 4 1.00 1.00 (18) oOCC 1293 26600
Sus. + E2 4 0 1.00 1.00 (18) OcCC 530 26600
Sus. + E3 5 4 1.00 1.00 (18) OcCC 744 26600
'N+ Max-P (3a) HooP 473 20000
GR + Max P 3 0 1.02 1.00 (18) SUST 473 20000
Cold to T1 4 0 11.02 1.00 (17) DISP 300 30000
Sus. + El 14 4 1.02 1.00 (18) oOcCC 1310 26600
Sus. + E2 4 0 1.02 1.00 (18) OCC 535 26600
Sus. + E3 5 4 1.02 1.00 (18) oOCC 749 26600
D05 F- Max P (3a) HooP 473 20000
GR + Max P 4 2 1.02 1.00 (18) SUST 560 20000
Cold to T1 4 1 01.02 1.00 (17) DISP 311 30000
Sus. + El 13 5 1.02 1.00 (18) oOcC 1242 26600
Sus. + E2 5 2 1.02 1.00 (18) OcC 647 26600
Sus. + E3 6 2 1.02 1.00 (18) O0cCC 680 26600
005 F+ Max P : (3a) HOOP 473 20000
GR + Max P 2 4 1.00 1.00 (18) SuUST 555 20000
Cold to T1 1 4 0 1.00 1.00 (17) DISP 306 30000
Sus. + El1 5 13 1.00 1.00 (18) oOcCC 1226 26600
Sus. + E2 2 5 1.00 1.00 (18) oOcCC 641 26600
Sus. + E3 2 6 1.00 1.00 (18) oOcCC 673 26600
Al6 - Max P (3a) HooP 473 20000
GR + Max P 5 0 2.30 2.30 (18) SUST 1012 20000
Cold to T1 3 1 0 2.30 2.30 (17) DISP 552 30000
, . Sus. + El 23 15 2.30 2.30 (18) ocCC 5088 26600
. Sus. + E2 6 0 2.30 2.30 (18) ocCC 1209 26600
Sus. + E3 8 3 2.30 2.30 (18) ocCC 1746 26600




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.4  WHC-SD-WM-DA-135
............................................................... . REV 0 - C
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-72
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
Al6 + Max P ‘ (3a) HOOP 473 20000
~GR + Max P 6 1 2.30 2.30 (18) SUST 1273 20000
Cold to T1 9 0 0 2.30 2.30 (17) DISP 1506 30000
Sus. + El 12 12 2.30 2.30 (18) occC 3462 26600
Sus. + E2 8 1 2.30 2.30 (18) oOcC 1534 26600
Sus. + E3 7 1 2.30 2.30 (18) OcCC 1524 26600
C07 - Max P . : (3a) HoOP 473 20000
GR + Max P 6 1 2.30 2.30 (18) SusT 1268 20000
Cold to Tl 9 0 0 2.30 2.30 (17) DISP 1487 30000
Sus. + El 6 5 2.30 2.30 (18) ocCC 1892 26600
Sus. + E2 7 2 2.30 2.30 (18) ocC 1528 26600
Sus. + E3 7 2 2.30 2.30 (18) oOcCC 1508 26600
CO7 + Max P (3a) HOOP 473 20000
GR + Max P 4 1 2.30 2.30 (18) SuUST 936 20000
Cold to T1 3 0 0 2.30 2.30 (17) DISP 600 30000
Sus. + El 11 6 2.30 2.30 (18) oOcC 2437 26600
Sus. + E2 5 1 2.30 2.30 (18) oOcCC 1102 26600
. Sus. + E3 3 2.30 2.30 (18) OCC 1648 26600
. N- Max P (3a) HOOP 473 20000
GR + Max P 2 7 1.00 1.00 (18) SUST 758 20000
Cold to Tl 0 4 0 1.00 1.00 (17) DISP 315 30000
Sus. + El 3 9 1.00 1.00 (18) ocC 973 26600
Sus. + E2 2 8 1.00 1.00 (18) 0CC 886 26600
Sus. + E3 2 7 1.00 1.00 (18) oOCC 816 26600
D08 N+ Max P (3a) HOOP 473 20000
GR + Max P 7 2 1.02 1.00 (18) SUST 766 20000
Cold to T1 4 0 0 1.02 1.00 (17) DISP 320 30000
Sus. + El 9 3 1.02 1.00 (18) OCC 984 26600
Sus. + E2 8 2 1.02 1.00 (18) oOCC 897 26600
Sus. + E3 7 2 1.02 1.00 (18) oOcC 825 26600
D08 F- Max P (3a) HOOP 473 20000
GR + Max P 6 3 1.02 1.00 (18) SUST 722 20000
Cold to T1 4 0 0 1.02 1.00 (17) DIsP 311 30000
Sus. + El 9 3 1.02 1.00 (18) OCC 972 26600
Sus. + E2 7 3 1.02 1.00 (18) OCC 843 26600
Sus. + E3 7 4 1.02 1.00 (18) oOCC 828 26600
D08 F+ Max P (3a) HoOP 473 20000
GR + Max P 6 3 1.00 1.00 (18) SUST 715 20000
Cold to T1 4 0 0 1.00 1.00 (17) DISP 305 30000
Sus. + El 9 3 1.00 1.00 (18) OCC 961 26600
. Sus. + E2 7 3 1.00 1.00 (18) oOCC 835 26600
- Sus. + E3 7 4 1.00 1.00 (18) OCC 820 26600
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

S AUtoPIPE 4-42 | c-sp-un-Da-135
REV 0
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-73
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code <Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D09 - Max P (3a) HooP 473 20000
GR + Max P 1 2 2.30 2.30 (18) SuUsT 627 20000
Cold to T1 3 0 0 2.30 2.30 (17) DISP 470 30000
Sus. + El 3 6 2.30 2.30 (18) ocC 1372 26600
Sus. + E2 1 3 2.30 2.30 (18) ocC 723 26600
Sus. + E3 1 4 2.30 2.30 (18) oOcCC 912 26600

D09 + Max P ' | (3a) HooP 473 20000

GR + Max P 1 2 2.30 2.30 (18) SUST 627 20000
Cold to TI 3 0 0 2.30 2.30 (17) DISP 470 30000
Sus. + El 2 6 2.30 2.30 (18) 0CC 1333 26600
Sus. + E2 1 3 2.30 2.30 (18) oCC 723 26600
Sus. + E3 1 4 2.30 2.30 (18) ocC 912 26600
D10 Max P . (3a) HoOP 473 20000
GR + Max P 2 2 2.30 2.30 (18) SUST 646 20000
Cold to Tl 1 0 0 2.30 2.30 (17) DISP 130 30000
Sus. + El 2 11 2.30 2.30 (18) OCC 2334 26600
Sus. + E2 2 2 2.30 2.30 (18) oOCC 748 26600
L Sus. + E3 2 3 2.30 2.30 (18) oCC 832 26600
. Max P (3a) HOOP 473 20000
GR + Max P 1 1 2.30 2.30 (18) SUST 533 20000
Cold to TI 0 0 0 2.30 2.30 (17) DISP 68 30000
Sus. + El 2 13 2.30 2.30 (18) OCC 2480 26600
Sus. + E2 1 2 2.30 2.30 (18) oOCC 607 26600
Sus. + E3 1 3 2.30 2.30 (18) ocC 891 26600
D12 N- Max P (3a) HOOP 473 20000
GR + Max P 3 1 1.00 1.00 (18) SUST 488 20000
Cold to TI 1 0 0 1.00 1.00 (17) DISP 97 30000
Sus. + El 5 16 1.00 1.00 (18) OCC 1637 26600
Sus. + E2 4 1 1.00 1.00 (18) ocCC 552 26600
Sus. + E3 3 7 1.00 1.00 (18) oOCC 913 26600 .
D12 N+ Max P (3a) HOOP 473 20000
GR + Max P 3 1.02 1.00 (18) SUST 489 20000
Cold to Tl 0 1 0 1.02 1.00 (17) DISP 97 30000
Sus. + El 16 5 1.02 1.00 (18) OCC 1657 26600
Sus. + E2 1 4 1.02 1.00 (18) oOCC 553 26600
Sus. + E3 7 3 1.02 1.00 (18) oOCC 920 26600
D12 F- Max P (3a) HOOP 473 20000
GR + Max P 1 ] 1.02 1.00 (18) SUST 305 20000
Cold to T1 0 0 11.02 1.00 (17) DISP 106 30000
Sus. + El 15 3 1.02 1.00 (18) OCC 1388 26600
. Sus. + E2 1 1 1.02 1.00 (18) oCC 323 26600
: Sus. + E3 7 2 1.02 1.00 (18) o0CC 816 26600




U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 o AutoPIPE 4.4; WHC-SD-WM-DA-135
T e e e e e . REV O
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-74
(Moments in ft-1b ) (Stress in psi
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D12 F+ Max P (3a) HoOOP 473 20000
GR + Max P 1 1 1.00 1.00 (18) SUST 305 20000
Cold to T1 0 0 11.00 1.00 (17) DISP 106 30000
Sus. + El1 3 15 1.00 1.00 (18) ocCC 1370 26600
Sus. + E2 1 1 1.00 1.00 (18) oOCC 322 26600
Sus. + E3 2 7 1.00 1.00 (18) oOcCC 807 26600
D13 - Max P f (3a) HOOP 473 20000
GR + Max P 3 12 : 2.30 2.30 (18) SUST 2271 20000
Cold to T1 1 2 12.30 2.30 (17) DISP 388 - 30000
Sus. + El 10 12 2.30 2.30 (18) OCC 3566 26600
Sus. + E2 3 15 2.30 2.30 (18) oOcCC 2787 26600
Sus. + E3 14 12 2.30 2.30 (18) OcCC 4256 26600
D13 + Max P (3a) HOOP 473 20000
GR + Max P 1 8 2.30 2.30 (18) SUST 1656 20000
Cold to T1 0 1 0 2.30 2.30 (17) DIsp 240 30000
Sus. + El 10 11 2.30 2.30 (18) oOcCC 3386 26600
Sus. + E2 1 10 2.30 2.30 (18) ocCC 2011 26600
2o Sus. + E3 1 11 2.30 2.30 (18) o0cCC 2107 26600
. Max P (3a) HOOP 473 20000
GR + Max P 6 1 1.00 1.00 (18) SUST 713 20000
Cold to T1 1 0 0 1.00 1.00 (17) DISP 73 30000
Sus. + El 7 16 1.00 1.00 (18) OCC 1819 26600
Sus. + E2 8 1 1.00 1.00 (18) OCC 825 26600
Sus. + E3 7 4 1.00 1.00 (18) OcCC 962 26600
D14 N- Max P (3a) HOOP 473 20000
GR + Max P 1 2 1.00 1.00 (18) SUST 354 20000
Cold to Tl 0 0 0 1.00 1.00 (17) DISP 18 30000
Sus. + El1 1 9 1.00 1.00 (18) oOCC 943 26600
Sus. + E2 1 2 1.00 1.00 (18) OCC 365 26600
Sus. + E3 1 ) 1.00 1.00 (18) oOcCC 712 26600
D14 N+ Max P v (3a) HOOP 473 20000
GR + Max P 2 1 1.02 1.00 (18) SUST 356 20000
Cold to T1 0 0 0 1.02 1.00 (17) DISP 18 30000
Sus. + El 9 1 1.02 1.00 (18) OCC 955 26600
Sus. + E2 2 1 1.02 1.00 (18) 0OCC 367 26600
Sus. + E3 6 1 1.02 1.00 (18) OCC 720 26600
D14 F- Max P (3a) HoOP 473 20000
GR + Max P 1 1 1.02 1.00 (18) SUST 376 20000
Cold to T1 0 0 0 1.02 1.00 (17) DISP 23 30000
o Sus. + El 11 2 1.02 1.00 (18) OCC 1146 26600
1‘1. Sus. + E2 1 2 1.02 1.00 (18) OCC 405 26600
’ Sus. + E3 6 2 1.02 1.00 (18) 0OcCC 704 26600
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

R AUtoPIPE #-%2  yc-s-u-DA-135
. REV 0
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-75
(Moments in ft-1b ) "~ (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D14 F+ Max P (3a) HoOP 473 20000
GR + Max P 1 1 1.00 1.00 (18) SUST 375 20000
Cold to Tl 0 -0 0 1.00 1.00 (17) DISP 23 30000
Sus. + El 2 11 1.00 1.00 (18) oOcCC 1132 26600
Sus. + E2 2 1 1.00 1.00 (18) OcCC 403 26600
Sus. + E3 2 6 1.00 1.00 (18) OcCC 698 26600
S4A Max P (3a) HoOoOP 473 20000
GR + Max P 4 0 1.00 1.00 (18) SUST 555 20000
Cold to T1 1 0 0 1.00 1.00 (17) DISP 50 30000
Sus. + El 5 24 1.00 1.00 (18) OCC 2309 26600
Sus. + E2 6 0 1.00 1.00 (18) OcCC 650 26600
Sus. + E3 5 0 1.00 1.00 (18) OcCC 581 26600
S5A Max P (3a) HooP 473 20000
GR + Max P 0 3 1.00 1.00 (18) SUST 437 20000
Cold to T1 1 0 0 1.00 1.00 (17) DISP 93 30000
Sus. + El 1 6 1.00 1.00 (18) ocCC 654 26600
Sus. + E2 0 3 1.00 1.00 (18) ocCC 446 26600
' Sus. + E3 1 8 1.00 1.00 (18) oOCC 814 26600
: .N- Max P (3a) HooP 473 20000
GR + Max P 0 3 1.00 1.00 (18) SuUST 456 20000
Cold to Tl 1 0 0 1.00 1.00 (17) DISP 97 30000
Sus. + El 1 6 1.00 1.00 (18) OCC 692 26600
Sus. + E2 0 3 1.00 1.00 (18) oOCC 464 26600
Sus. + E3 1 8 1.00 1.00 (18) 0OcCC 842 26600
D15 N+ Max P : (3a) HOoP 473 20000
GR + Max P 3 0 1.02 1.00 (18) SUST 460 20000
Cold to T1 0 1 0 1.02 1.00 (17) DIsp 97 30000
Sus. + El 6 1 1.02 1.00 (18) oOcCC 700 26600
Sus. + E2 3 0 1.02 1.00 (18) oOcCC 468 26600
Sus. + E3 8 1 1.02 1.00 (18) OCC 852 26600
D15 F- Max P (3a) HOOP 473 20000
GR + Max P 3 1 1.02 1.00 (18) SUST 481 20000
Cold to Tl 0 0 11.02 1.00 (17) DISP 99 30000
Sus. + El 6 1 1.02 1.00 (18) oOcCC 693 26600
Sus. + E2 3 1 1.02 1.00 (18) oOCC 495 26600
Sus. + E3 8 1 1.02 1.00 (18) OCC 881 26600
D15 F+ Max P (3a) HooP 473 20000
GR + Max P 1 3 1.00 1.00 (18) SUST 477 20000
Cold to T1 0 0 11.00 1.00 (17) DISP 99 30000
_ Sus. + El 1 6 1.00 1.00 (18) ocCC 685 26600
. Sus. + E2 1 3 1.00 1.00 (18) OCC 491 26600
- Sus. + E3 1 8 1.00 1.00 (18) oOCC 870 26600




A P O D B WD D A T D G D WD WD TN D e A T < D i D W D WD ST D D I U D A M T S D D T Y A T . T A > - ——— —— - —

u2 U-FARM COMPRESSED AIR SYSTEM WHC

e AULOPIPE % WHc-s0-um-Da-135
REV 0

. . ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-76
: (Moments in ft-1b ) (Stress in psi )

Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D16 N- Max P (3a) HOoP 473 20000
GR + Max P 1 3 1.00 1.00 (18) SUST 486 20000
Cold to Tl 0 0 11.00 1.00 (17) DISP 99 30000
Sus. + El 2 5 1.00 1.00 (18) 0OcC 645 26600
Sus. + E2 1 3 1.00 1.00 (18) ocCC 496 26600
Sus. + E3 1 9 1.00 1.00 (18) ocC 888 26600
D16 N+ Max P (3a) Hoop 473 20000
GR + Max P 1 3 1.02 1.00 (18) SUST 487 20000
Cold to T1 0 0 11.02 1.00 (17) DISP 99 30000
Sus. + El 2 5 1.02 1.00 (18) ocCC 646 26600
Sus. + E2 1 3 1.02 1.00 (18) OCC 496 26600
Sus. + E3 1 9 1.02 1.00 (18) ocCC 888 26600
D16 F- Max P : (3a) HOOP 473 20000
GR + Max P 1 0 1.02 1.00 (18) SUST 320 20000
Cold to Tl 0 1 0 1.02 1.00 (17) DISP 99 30000
Sus. + El 2 1 1.02 1.00 (18) OCC 395 26600
Sus. + E2 1 0 1.02 1.00 (18) OCC 330 26600
e Sus. + E3 1 0 1.02 1.00 (18) 0OCC 354 26600
. F+ Max P (3a) HOOP 473 20000
GR + Max P 1 0 1.00 1.00 (18) SUST 319 20000
Cold to Tl 0 1 0 1.00 1.00 (17) DISP 99 30000
Sus. + El 2 1 1.00 1.00 (18) OCC 393 26600
Sus. + E2 1 0 1.00 1.00 (18) oOcCC 328 26600
Sus. + E3 1 0 1.00 1.00 (18) oOCC 353 26600
D17 - Max P (3a) HoOP 473 20000
GR + Max P 0 1 2.30 2.30 (18) SUST 449 20000
Cold to Tl 1 0 0 2.30 2.30 (17) DISP 227 30000
Sus. + El 3 3 2.30 2.30 (18) ocCC 975 26600
Sus. + E2 0 1 2.30 2.30 (18) OcC 471 26600
Sus. + E3 1 3 2.30 2.30 (18) oOcCC 729 26600
D17 + Max P (3a) HOQP 473 20000
GR + Max P 2 1 2.30 2.30 (18) SUST 602 20000
Cold to T1 9 0 0 2.30 2.30 (17) DISp 1518 30000
Sus. + El 3 1 2.30 2.30 (18) OcCC 795 26600
Sus. + E2 3 1 2.30 2.30 (18) oOcCC 690 26600
Sus. + E3 3 1 2.30 2.30 (18) 0OCC 784 26600
D18 N- Max P (3a) HOOP 473 20000
GR + Max P 0 2 1.00 1.00 (18) SUST 364 20000
Cold to Tl 0 9 0 1.00 1.00 (17) DISP 673 30000
. Sus. + El1 1 4 1.00 1.00 (18) OCC 551 26600
: . Sus. + E2 0 2 1.00 1.00 (18) 0CC 395 26600
’ Sus. + E3 2 2 1.00 1.00 (18) OCC 519 26600




- T ——— O — —— - D T O A D " D D T D D AT T T D D O D s i S WS o S D A . . — - ——

U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93
___{__{ _______________________________ — §Ut°PIPE f WHC-SD-WM-DA-135
o REV 0
. ASME B31.3a (1990) CODE COMPLIANCE  _ APPENDIX E-77
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D18 N+ Max P (3a) HoOP 473 20000
GR + Max P 2 0 1.02 1.00 (18) SUST 366 20000
Cold to Tl 9 0 01.02°1.00 (17) DISP 685 30000
Sus. + E1 4 1 1.02 1.00 (18) ocCC 556 26600
Sus. + E2 2 0 1.02 1.00 (18) oOcCC 397 26600
Sus. + E3 2 2 1.02 1.00 (18) ocCC 521 26600
D18 F- Max P (3a) HooP 473 20000
GR + Max P 3 0 1.02 1.00 (18) SUST 418 20000
Cold to T1 1 ] 01.02 1.00 (17) DISP 73 30000
Sus. + El 4 0 1.02 1.00 (18) ocCC 494 26600
Sus. + E2 3 0 1.02 1.00 (18) oOcCC 468 26600
Sus. + E3 4 1 1.02 1.00 (18) oOCC 513 26600
D18 F+ Max P (3a) HOOP 473 20000
GR + Max P 3 0 1.00 1.00 (18) SUST 415 20000
* Cold to Tl 1 0 0 1.00 1.00 (17) DISP 72 30000
Sus. + El 4 0 1.00 1.00 (18) oOcCC 490 26600
Sus. + E2 3 0 1.00 1.00 (18) ocC 464 26600
§ Sus. + E3 4 1 1.00 1.00 (18) oOcC 509 26600
. Max P v (3a) Hoop 473 20000
GR + Max P 4 0 1.00 1.00 (18) SUST 498 20000
Cold to Tl 12 0 0 1.00 1.00 (17) DISP 915 30000
Sus. + El 6 0 1.00 1.00 (18) OCC 641 26600
Sus. + E2 5 0 1.00 1.00 (18) ocCC 571 26600
Sus. + E3 5 1 1.00 1.00 (18) oOcCC 600 26600
D19 Max P (3a) HOoP 473 20000
GR + Max P 0 0 2.30 2.30 (18) SUST 260 20000
Cold to Tl 12 0 0 2.30 2.30 (17) DISP 2087 30000
Sus. + El 1 2 2.30 2.30 (18) OcC 711 26600
Sus. + E2 0 0 2.30 2.30 (18) oOcC 267 26600
Sus. + E3 1 2 2.30 2.30 (18) OcCC 551 26600
020 Max P , (3a) HOOP 473 20000
GR + Max P 2 0 2.30 2.30 (18) SusT 620 20000
Cold to Tl 12 0 0 2.30 2.30 (17) DIsP 2072 30000
Sus. + El 3 4 2.30 2.30 (18) 0OcC 1308 265600
Sus. + E2 3 0 2.30 2.30 (18) ocC 714 26600
Sus. + E3 3 3 2.30 2.30 (18) occC 1050 26600
D21 Max P (3a) HooOP 473 20000
GR + Max P 4 0 1.00 1.00 (18) SUST 524 . 20000
Cold to T1 12 0 0 1.00 1.00 (17) DISP - 894 30000
. Sus. + El 5 6 1.00 1.00 (18) OCC 949 26600
. Sus. + E2 5 0 1.00 1.00 (18) OCC 598 26600
: Sus. + E3 4 4 1.00 1.00 (18) OCC 806 26600




Uz

U-FARM COMPRESSED AIR SYSTEM

04/17/93

Point
name

D23

S4C

D24 N+

D24 F-

D24 F+

WHC

AutoPIPE 4.4

ASME B31.3a (1990) CODE COMPLIANCE

(Moments in ft-1b )

Load In-P1. Qut-P1. Torsion
combination Moment Moment Moment
Max P
GR + Max P 3 0
Cold to T1 12 0 0
Sus. + El 4 8
Sus. + E2 4 0
Sus. + E3 4 6
Max P
GR + Max P 2 0
Cold to T1 12 0 0
Sus. + El 2 9
Sus. + E2 2 0
Sus. + E3 3 .9
Max P
GR + Max P 1 0
Cold to T1 12 0 0
Sus. + El 1 11
Sus. + E2 1 0
Sus. + E3 2 12
Max P
GR + Max P 1 1
Cold to Tl 1 0 0
Sus. + E1 2 12
Sus. + E2 1 1
Sus. + E3 1 9
Max P
GR + Max P 1 1
Cold to T1 1 0 0
Sus. + E1 2 12
Sus. + E2 1 1
Sus. + E3 1 9
Max P
GR + Max P 0 1
Cold to T1 9 0 0
Sus. + El1 2 1
Sus. + E2 0 1
Sus. + E3 1 1
Max P
GR + Max P 1 0
Cold to T1 0 g 0
Sus. + E1 1 2
Sus. + E2 1 0
Sus. + E3 1 1

bt et b e ped b b ek et b et b b b [l ol o e ] NN NN
- . . . . . - - - - . . . - . . . . L) . . L[] . - - . * . ° °

et ot fomd et ok
T T S S

S.I.F

In Qut

30 2.30
30 2.30
30 2.30
30 2.30
30 2.30
30 2.30
30 2.30
30 2.30
30 2.30
30 2.30
00 1.00
00 1.00
00 1.00
00 1.00
00 1.00
00 1.00
00 1.00
00 1.00
00 1.00
00 1.00
02 1.00
02 1.00
02 1.00
02 1.00
02 1.00
02 1.00
02 1.00
02 1.00
02 1.00
02 1.00
00 1.00
00 1.00
00 1.00
00 1.00
00 1.00

WHC-SD-WM-DA-135

REV 0

APPENDIX E-78
(Stress in psi

Eq. Load Code
no. type Stress
(3a) HOOP 473
(18) SUST 792
(17) DISP 2040
(18) 0CC 2069
(18) occC 935
(18) o0cC 1818
(3a) HOOP 473
(18) SUST 561
(17) DISP 2025
(18) 0OcCC 2124
(18) o0OcCC 648
(18) 0OcCC 1988
(3a) HOOP 473
(18) SUST 275
(17) DISP 872
(18) occ 1107
(18) ocC 282
(18) 0QccC 1132
(3a) HOOP 473
(18) SUST 284
(17) DISP 86
(18) o0OccC 1132
(18) 0CC 292
(18) occC 894
(3a) HOOP 473
(18) SuUsT 284
(17) DIsp 87
(18) 0OcCC 1133
(18) 0OCC 292
(18) o0OcCC 894
(3a) HOQP 473
(18) SUST 280
(17) DISP 681
(18) o0OcCC 390
(18) o0OcCC 285
(18) ocC 318
(3a) HOOP 473
(18) SUST 280 -
(17) DISP 669
(18) ocC 388
(18) o0OcC 284
(18) o0ocC 318

)
Code
Allow,



U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.4
e e e — - ————————— WHC-SD-WM-DA-135
- REV 0
. ASME B31.3a (1990) COOE COMPLIANCE _
(Moments in ft-1b ) (StresﬁAﬂ%E%gﬁx E 7%
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D25 Max P (3a) HOOP 473 20000
GR + Max P 1 2 2.30 2.30 (18) SusT 611 20000
Cold to T1 9 0 0 2.30 2.30 (17) DIsP 1525 30000
Sus. + El 8 2 2.30 2.30 (18) ocCC 1821 26600
Sus. + E2 2 2 2.30 2.30 (18) oOcCC 675 26600
Sus. + E3 3 15 2.30 2.30 (18) ocCC 2929 26600
**%* Segment D end  *¥*
**%* Segment E begin ***
D17 Max P . (3a) HooOP 473 20000
GR + Max P 2 3 2.30 2.30 (18) SuUST 782 20000
Cold to Tl 10 0 0 2.30 2.30 (17) DIsP 1545 30000
Sus. + El 4 5 2.30 2.30 (18) oOcCC 1182 26600
Sus. + E2 2 3 2.30 2.30 (18) ocCC 875 26600
Sus. + E3 3 8 2.30 2.30 (18) oOcCC 1515 26600
S58 Max P (3a) HOOP 473 20000
. GR + Max P 4 3 1.00 1.00 (18) SUST 577 20000
. Cold to Tl 11 0 01.00 1.00 (17) DISP 838 30000
N Sus. + El 6 4 1.00 1.00 (18) OCC 799 26600
Sus. + E2 5 3 1.00 1.00 (18) oOCC 652 26600
Sus. + E3 5 9 1.00 1.00 (18) OCC 1025 26600
E0l Max P (3a) HOoOP 473 20000
GR + Max P 0 2 2.30 2.30 (18) SUST 600 20000
Cold to T1 11 0 0 2.30 2.30 (17) DISP 1953 30000
Sus. + El 2 3 2.30 2.30 (18) OcCC 974 26600
Sus. + E2 0 2 2.30 2.30 (18) oOCC 611 26600
Sus. + E3 1 8 2.30 2.30 (18) oOcC 1532 26600
£02 Max P ' (3a) HooP 473 20000
GR + Max P 2 2 2.30 2.30 (18) SUST 712 20000
Cold to Tl 11 0 0 2.30 2.30 (17) DISP 1975 30000
Sus. + El 4 5 2.30 2.30 (18) ocC 1300 26600
Sus. + E2 3 2 2.30 2.30 (18) ocC 804 26600
Sus. + E3 3 7 2.30 2.30 (18) o0OCC 1613 26600
E03  Max P (3a) Hoop 473 20000
GR + Max P 4 1 1.00 1.00 (18) SUST 541 20000
Cold to Tl 12 0 0 1.00 1.00 (17) DISP 869 30000
Sus. + El 5 7 1.00 1.00 (18) ocC 948 26600
Sus. + E2 5 1 1.00 1.00 (18) OCC 614 26600
Sus. + E3 4 7 1.00 1.00 (18) oOcCC 941 26600




U2

U-FARM COMPRESSED AIR SYSTEM

04/17/93

Point
name

E05

. S48

E06 N+

E06 F-

E06 F+

Load In-P1. Qut-P1. Torsion S.I.F Eq. Load
combination Moment Moment Moment In Out no. type
Max P (3a) HOOP
GR + Max P 3 1 2.30 2.30 (18) SUST
Cold to T1 2 0 2.30 2.30 (17) DIsP
Sus. + El 3 8 2.30 2.30 (18) ocC
Sus. + E2 4 1 2.30 2.30 (18) ocCC
Sus. + E3 4 7 2.30 2.30 (18) ocC
Max P (3a) HOOP.
GR + Max P 2 0 2.30 2.30 (18) SUST
Cold to Tl 2 0 2.30 2.30 (17) DISP
Sus. + El 2 10 2.30 2.30 (18) ocC
Sus. + E2 2 0 2.30 2.30 (18) ocCC
Sus. + E3 - 3 8 2.30 2.30 (18) ocCC
Max P (3a) HOOP
GR + Max P 1 0. 1.00 1.00 (18) SUST
Cold to Tl 2 0 1.00 1.00 (17) DISP
Sus. + El 2 12 1.00 1.00 (18) oOcCC
Sus. + E2 1 0 1.00 1.00 (18) OCC
Sus. + E3 2 10 1.00 1.00 (18) OCC
Max P (3a) HooP
GR + Max P 1 0 1.00 1.00 (18) SUST
Cold to Tl 1 0 1.00 1.00 (17) DISP
Sus. + El 3 13 1.00 1.00 (18) oOCC
Sus. + E2 1 0 1.00 1.00 (18) OCC
Sus. + E3 1 7 1.00 1.00 (18) OCC
Max P (3a) Hoop
GR + Max P 1 0 1.02 1.00 (18) SUST
Cold to T1 1 0 1.02 1.00 (17) DISP
Sus. + El 3 13 1.02 1.00 (18) oOCC
Sus. + E2 1 0 1.02 1.00 (18) OCC
Sus. + E3 1 7 1.02 1.00 (18) oOcCC
Max P (3a) HooP
GR + Max P 0 1 1.02 1.00 (18) SUST
Cold to T1 9 0 1.02 1.00 (17) DISP
Sus. + El 3 2 1.02 1.00 (18) oOCC
Sus. + E2 0 1 1.02 1.00 (18) oOcCC
Sus. + E3 1 1 1.02 1.00 (18) ocC
Max P (3a) HOOP
GR + Max P 1 0 1.00 1.00 (18) SUST
Cold to T1 0 9 1.00 1.00 (17) DISpP
Sus. + El 2 3 1.00 1.00 (18) oOcCC
Sus. + E2 1 0 1.00 1.00 (18) oOcCC
Sus. + E3 1 1 1.00 1.00 (18) OCC

ASME B31.3a (1990)
(Moments in ft-1b

WHC

AutoPIPE 4.42

CODE COMPLIANCE

APPENDIX E-80

(Stress in psi

Code

WHC-SD-WM-DA-135
REV 0

)
Code

Stress Allow.

812
2022
2119

954
1909

473
574
2044
2241
662
1885

473
274
900
1191
281
982

473
285
61
1211
293
796

473
286
62
1212
293
797

473
300
660
517
305
364

473
300
649
513
305
363

- ——— - —

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

20000
20000
30000
26600
26600
26600
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.47
O UG S S S L1 o L S S SN WHC‘SD*WM—DA—
; REV 0 18

. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-8]
(Moments in ft-1b ) (Stress in pst )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
D25 Max P (3a) HoOP 473 20000
GR + Max P 1 2 2.30 2.30 (18) SUST 659 20000
Cold to Tl 9 0 0 2.30 2.30 (17) DISP 1506 30000
Sus. + El 3 2 2.30 2.30 (18) ocC 936 26600
Sus. + E2 2 2 2.30 2.30 (18) OcCC 723 26600
Sus. + E3 2 13 2.30 2.30 (18) OcCC 2581 26600

*** Segment E end  ***

*%% Segment F begin ***

D25 Max P . (3a) HOOP 473 20000
GR + Max P 3 0 2.30 2.30 (18) SUST 671 - 20000

Cold to T1 0 0 0 2.30 2.30 (17) DISP 17 30000

Sus. + El 8 23 2.30 2.30 (18) OCC 4319 26600

Sus. + E2 4 0 2.30 2.30 (18) oOCC 785 26600

Sus. + E3 5 11 2.30 2.30 (18) OCC 2437 26600

FO1 N- Max P (3a) HooP 473 20000

. GR + Max P 1 0 1.00 1.00 (18) SUST 295 20000
. Cold to T1 0 0 0 1.00 1.00 (17) DISP 3 30000
s Sus. + El 6 23 1.00 1.00 (18) 0OCC 2088 26600
Sus. + E2 1 0 1.00 1.00 (18) ocC 309 26600

Sus. + E3 2 2 1.00 1.00 (18) oOCC 411 26600

FO1 N+ Max P (3a) HOOP 473 20000
GR + Max P 0 1 1.02 1.00 (18) SUST 295 20000

Cold to Tl 0 0 0 1.02 1.00 (17) DISP 3 30000

Sus. + El 23 6 1.02 1.00 (18) OCC 2117 26600

Sus. + E2 0 1 1.02 1.00 (18) ocCC 309 26600

Sus. + E3 2 2 1.02 1.00 (18) ocC 413 26600

FO1 F- Max P (3a) HoOP 473 20000
GR + Max P 0 3 1.02 1.00 (18) SUST 450 20000

Cold to Tl 0 0 0 1.02 1.00 (17) DISP 5 30000

Sus. + El 22 3 1.02 1.00 (18) 0CC 2075 26600

Sus. + E2 0 3 1.02 1.00 (18) oOcCC 459 26600

Sus. + E3 5 1.02 1.00 (18) ocC 642 26600

FO1 F+ Max P (3a) HOOP 473 20000
GR + Max P 3 0 1.00 1.00 (18) SUST 450 20000

Cold to Tl 0 0 0 1.00 1.00 (17) DISP 5 30000

Sus. + El 3 22 1.00 1.00 (18) OCC 2048 - 26600

Sus. + E2 3 0 1.00 1.00 (18) ocC 459 26600

Sus. + E3 5 2 1.00 1.00 (18) OCC 640 26600
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u2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42 WHC-SD-WM-pA-135
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-82
(Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
Fo2 Max P (3a) Hoop 473 20000
GR + Max P 12 0 1.00 1.00 (18) SUST 1110 20000
Cold to T1 0 0 0 1.00 1.00 (17) DISP 34 30000
Sus. + El 12 8 1.00 1.00 (18) OcCC 1721 26600
Sus. + E2 16 0 1.00 1.00 (18) oOcC 1407 26600
Sus. + E3 18 1 1.00 1.00 (18) oOcCC 1558 26600
S3C Max P (3a) HoOoOP 473 20000
GR + Max P 23 0 1.00 1.00 (18) SUST - 1973 20000
Cold to T1 1 0 0 1.00 1.00 (17) DISP 46 30000
Sus. + El1 24 23 1.00 1.00 (18) oOCC 3679 26600
Sus. + E2 30 0 1.00 1.00 (18) oOcC 2491 26600
Sus. + E3 33 1 1.00 1.00 (18) oOcCC 2663 26600
FO3 Max P (3a) HooP 473 20000
GR + Max P 2 0 2.30 2.30 (18) SusT 537 20000
Cold to T1 1 0 - 02.30 2.30 (17) DISP 135 30000
Sus. + El 2 6 2.30 2.30 (18) OcC 1589 26600
Sus. + E2 2 0 2.30 2.30 (18) ocC 557 26600
Sus. + E3 11 0 2.30 2.30 (18) ocC 2193 26600
. Max P (3a) HOOP 473 20000
GR + Max P 2 0 1.00 1.00 (18) SUST 362 20000
Cold to T1 1 0 0 1.00 1.00 (17) DISP 59 30000
Sus. + El 2 1 1.00 1.00 (18) oOcCC 441 26600
Sus. + E2 2 0 1.00 1.00 (18) OCC 371 26600
Sus. + E3 11 0 1.00 1.00 (18) oOCC 1056 26600
**% Segment F end  ***
**%* Segment G begin ***
Fo4 Max P (3a) . HOOP 473 20000
GR + Max P 2 . 1 1.00 1.00 (18) SUST 370 20000
Cold to Tl 1 0 0 1.00 1.00 (17) DISP 59 30000
Sus. + El 2 6 1.00 1.00 (18) ocCC 747 26600
Sus. + E2 2 1 1.00 1.00 (18) 0OCC 378 26600
Sus. + E3 11 2 1.00 1.00 (18) oOcCC 1066 26600
S38 Max P (3a) HOOP 473 20000
GR + Max P 35 0 1.00 1.00 (18) SUST 2858 20000
Cold to T1 1 0 0 1.00 1.00 (17) DISP 46 30000
Sus. + El 35 1 1.00 1.00 (18) OcCC 2929 26600
Sus. + E2 43 0 1.00 1.00 (18) OcCC 3433 26600
Sus. + E3 44 1 1.00 1.00 (18) ocCC 3544 26600
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.42
B e e R e WHC-SD-WM-DA-
o REV 0 L
3-‘. ASME B31.3a (1990) CODE COMPLIANCE
(Moments in ft-1b ) (Stress 1nAPPENDIX E-g83
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
GOl Max P ; (3a) HooOP 473 20000
GR + Max P 28 0 2.30 2.30 (18) SUST 5116 20000
Cold to Tl 1 0 0 2.30 2.30 (17) DISP 97 30000
Sus. + El 29 3 2.30 2.30 (18) O0cC 5493 26600
Sus. + E2 35 0 2.30 2.30 (18) oOcCC 6165 26600
Sus. + E3 37 1 2.30 2.30 (18) oOCC 6539 26600
G02 Max P (3a) HOOP 473 20000
GR + Max P 22 0 2.30 2.30 (18) SUST 4085 20000
Cold to T1 1 0 0 2.30 2.30 (17) DISP 88 30000
Sus. + E1° 23 4 2.30 2.30 (18) oOCC 4635 26600
Sus. + E2 27 0 2.30 2.30 (18) o0cCC 4893 26600
Sus. + E3 30 1 2.30 2.30 (18) oOcCC 5354 26600
G03 Max P (3a) HOOP 473 * 20000
GR + Max P 17 0 1.00 1.00 (18) SUST 1481 20000
Cold to T1 0 0 0 1.00 1.00 (17) DISP 34 30000
Sus. + El 17 4 1.00 1.00 (18) oOCC 1780 26600
Sus. + E2 20 0 1.00 1.00 (18) OcCC 1734 26600
. Sus. + E3 23 1 1.00 1.00 (18) OCC 1961 26600
. Max P (3a) HOoOP 473 20000
“GR + Max P 14 0 2.30 2.30 (18) SUST 2550 20000
Cold to Tl 0 0 0 2.30 2.30 (17) DISP 68 30000
Sus. + El 14 4 2.30 2.30 (18) OcCC 3222 26600
Sus. + E2 16 0 2.30 2.30 (18) oOcC 3010 26600
Sus. + E3 19 1 2.30 2.30 (18) oOcCC 3490 26600
GO5 Max P (3a) HOOP 473 20000
GR + Max P 11 0 2.30 2.30 (18) SuUST 2144 20000
Cold to T1 0 0 0 2.30 2.30 (17) DISP 59 30000
Sus. + El 11 4 2.30 2.30 (18) oOCC 2756 26600
Sus. + E2 13 0 2.30 2.30 (18) oOcCC 2519 26600
Sus. + E3 16 1 2.30 2.30 (18) ocC 2930 26600
WALL Max P (3a) HOOP 473 20000
GR + Max P 5 0 1.00 1.00 (18) SUST 574 20000
Cold to Tl 0 0 0 1.00 1.00 (17) DISP 0 30000
Sus. + El 5 2 1.00 1.00 (18) oOcCC 703 26600
Sus. + E2 6 0 1.00 1.00 (18) oOcCC 660 26600
Sus. + E3 6 0 1.00 1.00 (18) OcCC 652 26600
GO6 N- Max P (3a) HooP 473 20000
GR + Max P 1 0 1.00 1.00 (18) SUST 312 20000
Cold to T1 0 0 0 1.00 1.00 (17) DISP 0 30000
_ Sus. + El 1 0 1.00 1.00 (18) OcCC 343 26600
‘ Sus. + E2 1 0 1.00 1.00 (18) oOCC 332 26600
: Sus. + E3 2 0 1.00 1.00 (18) oOCC 390 26600
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U2 U-FARM COMPRESSED AIR SYSTEM WHC

R AUtOPIPE 4-%2  WHc-sD-WM-DA-135
B ) REV 0
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-84
‘ (Moments in ft-1b ) (Stress in psi )
Point Load In-P1. Out-P1. Torsion S.I.F Eq. Load Code Code
name combination Moment Moment Moment In Out no. type Stress Allow.
G06 N+ Max P (33) HooP 473 20000
GR + Max P 1 0 1.02 1.00 (18) SUST 313 20000
Cold to Tl 0 0 0 1.02 1.00 (17) DISP 0 30000
Sus. + E1 1 0 1.02 1.00 (18) OCC 344 26600
Sus. + E2 1 0 1.02 1.00 (18) O0OCC 334 26600
Sus. + E3 2 0 1.02 1.00 (18) OCC 393 26600
GO6 F- Max P (3a) Hoop 473 20000
: GR + Max P 0 0 1.02 1.00 (18) SuST 243 20000
Cold to T1 0 0 0 1.02 1.00 (17) DISP 0 30000
Sus. + El1 0 1 1.02 1.00 (18) 0OCC 290 26600
Sus. + E2 0 0 1.02 1.00 (18) oOcCC 243 26600
Sus. + E3 1 0 1.02 1.00 (18) OcCC 291 26600
G06 F+ Max P (3a) HOOP 473 20000
GR + Max P 0 0 1.00 1.00 (18) SUST 243 20000
Cold to Tl 0 0 0 1.00 1.00 (17) DISP 0 30000
Sus. + El 0 1. 1.00 1.00 (18) 0OcCC 290 26600
Sus. + E2 0 0 1.00 1.00 (18) oOcCC 243 26600
_ Sus. + E3 1 0 1.00 1.00 (18) ocCC 290 26600
. Max P (3a) HooP 473 20000
GR + Max P 0 0 2.30 2.30 (18) SUST 243 20000
Cold to Tl 0 0 0 2.30 2.30 (17) DISP 0 30000
Sus. + El 0 1 2.30 2.30 (18) oOcCC 329 26600
Sus. + E2 0 0 2.30 2.30 (18) oOcCC 243 26600
Sus. + E3 1 0 2.30 2.30 (18) oOCC 329 26600
G10 Max P (3a) HooP 473 20000
GR + Max P 0 0 2.30 2.30 (18) SUST 230 20000
Cold to Tl 0 0 0 2.30 2.30 (17) DISP 0 30000
Sus. + El 0 0 2.30 2.30 (18) "0OCC 233 26600
Sus. + E2 0 0 2.30 2.30 (18) o0OcCC 230 26600
Sus. + E3 0 0 2.30 2.30 (18) oOcCC 233 26600
Gl11 Max P (3a) HOOP 473 20000
GR + Max P 0 0 1.00 1.00 (18) SUST 230 20000
Cold to Tl 0 0 0 1.00 1.00 (17) DISP 0 30000
Sus. + El 0 0 1.00 1.00 (18) oOcCC 230 26600
Sus. + E2 0 0 1.00 1.00 (18) OCC 230 26600
Sus. + E3 0 0 1.00 1.00 (18) oOcC 230 26600

*** Segment G end  ***

*** Segment H begin ***
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U-FARM COMPRESSED AIR SYSTEM

Point
name

HO1

HO2

D13

101

*%** Segment

**%* Segment I

04/17/93
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ASME B31.3a (1990)
(Moments in ft-1b )

CODE COMPLIANCE

(Stress in psi

Load S.I.F Eq. Load
combination Moment Moment Moment In OQut no. type
Max P (3a) HOOP
GR + Max P 0 0 2.30 2.30 (18) SUST
Cold to T1 0 0 2.30 2.30 (17) DISP
Sus. + El 0 1 2.30 2.30 (18) o©CC
Sus. + E2 0 0 2.30 2.30 (18) o0OcCC
Sus. + E3 1 0 2.30 2.30 (18) oOcCC
Max P - (3a) HOOP
GR + Max P 0 0 2.30 2.30 (18) SUST
Cold to Tl 0 0 2.30 2.30 (17) DISP
Sus. + E1 0 0 2.30 2.30 (18) ocCC
Sus. + E2 0 0 2.30 2.30 (18) oOcCC
Sus. + E3 0 0 2.30 2.30 (18) oOcCC
Max P (3a) HOOP
GR + Max P 0 0 - 2.30 2.30 (18) SUST
Cold to Tl 0 0 2.30 2.30 (17) DISP
Sus. + El 0 0 2.30 2.30 (18) oOCC
Sus. + E2 0 0 2.30 2.30 (18) ocCC
Sus. + E3 0 0 2.30 2.30 (18) occC
Max P _ (3a) HOOP
GR + Max P 0 0 1.00 1.00 (18) SUST
Cold to T1 0 0 1.00 1.00 (17) DISP
Sus. + El 0 0 1.00 1.00 (18) 0CC
Sus. + E2 0 .0 1.00 1.00 (18) oOCC
Sus. + E3 0 0 1.00 1.00 (18) 0OCC

H end
beg‘i n Jevdede

Max P (3a) HOOP
GR + Max P 2 5 2.30 2.30 (18) SUST
Cold to T1 1 2 2.30 2.30 (17) DISP
Sus. + El 4 8 2.30 2.30 (18) ocC
Sus. + E2 3 7 2.30 2.30 (18) oOcCC
Sus. + E3 4 6 2.30 2.30 (18) oOCC
Max P (3a) HOOP
GR + Max P 0 2 2.30 2.30 (18) SUST
Cold to T1 1 1 2.30 2.30 (17) DISP
Sus. + El 3 6 2.30 2.30 (18) 0CC
Sus. + E2 0 3 2.30 2.30 (18) OCC
Sus. + E3 0 8 2.30 2.

Code

APPENDIX E-85

)
Code

Stress Allow.

- e o a0 -

473
230

230
230
230

473
1089
257
1625
1317
2898

473
619
192
1327
730

20000
20000
30000
26600
26600
26600

20000
20000
30000
26600
26600



uz2 U-FARM COMPRESSED AIR SYSTEM WHC

04/17/93 AutoPIPE 4.4: WHC-SD-WM-DA-135
---------------------------------------------------------------- REV 0
. ASME B31.3a (1990) CODE COMPLIANCE APPENDIX E-86

(Moments in ft-1b ) (Stress in psi )

Point Load In-P1. Out-Pl1. Torsion S.I.F Eq. Load Code Code

name combination Moment Moment Moment In Out no. type Stress Allow.

102 Max P (3a) HOOP 473 20000

GR + Max P 7 2 2.30 2.30 (18) SUST 1422 20000

Cold to T1 0 1 1 2.30 2.30 (17) bISP 126 30000

Sus. + El 9 11 2.30 2.30 (18) oOCC 2856 26600

Sus. + E2 8 3 2.30 2.30 (18) o0OcCC 1719 26600

Sus. + E3 7 3 2.30 2.30 (18) ocC 1495 26600

103 N- Max P . (3a) HOOP 473 20000
GR + Max P 13 3 1.00 1.00 (18) SUST 1210 20000

Cold to Tl 0 1 11.001.00 (17) DISP 68 30000

Sus. + El 15 15 1.00 1.00 (18) OcCC 2129 26600

Sus. + E2 16 3 1.00 1.00 (18) OcCC 1454 26600

Sus. + E3 13 8 1.00 1.00 (18) OcCC 1574 26600

103 N+ Max P (3a) HOoP 473 20000
GR + Max P 13 3 1.02 1.00 (18) SUST 1226 20000

Cold ta T1 0 1 11.02 1.00 (17) DISP 68 30000

Sus. + El 15 15 1.02 1.00 (18) o0CC 2145 26600

Sus. + E2 16 3 1.02 1.00 (18) o0CC 1474 26600

- Sus. + E3 13 8 1.02 1.00 (18) o0CC 1591 26600
. F- Max P ) (3a) HoOOP 473 20000
GR + Max P 16 3 1.02 1.00 (18) SUST 1423 20000

Cold to Tl 0 1 11.02 1.00 (17) DISP 75 30000

Sus. + El 16 4 1.02 1.00 (18) O0OcCC 1504 26600

Sus. + E2 20 4 1.02 1.00 (18) ocCC 1730 26600

Sus. + E3 17 4 1.02 1.00 (18) OCC 1506 26600

[03 F+ Max P (3a) HooOP 473 20000
GR + Max P 3 16 1.00 1.00 (18) SUST 1403 20000

Cold to T1 1 0 11.00 1.00 (17) DISP 75 30000

Sus. + El 4 16 1.00 1.00 (18) OCC 1483 26600

Sus. + E2 4 20 1.00 1.00 (18) o0CC 1705 26600

Sus. + E3 4 17 1.00 1.00 (18) oOcCC 1485 26600

104 Max P (3a) HOOP 473 20000
GR + Max P 4 14 1.00 1.00 (18) SUST 1289 20000

Cold to T1 1 1 11.00 1.00 (17) DISP 92 30000

Sus. + El 17 32 1.00 1.00 (18) ocCC 2978 26600

Sus. + E2 5 18 1.00 1.00 (18) oOCC 1556 26600

Sus. + E3 22 18 1.00 1.00 (18) 0OcCC 2698 26600

*** Segment I end  ***

**%* Segment J begin ***




*%** Segment

J end

Jedede

CODE COMPLIANCE

WHC
AutoPIPE 4.4

U2 U-FARM COMPRESSED AIR SYSTEM
- 04/17/93
‘ ASME B31.3a (1990)
(Moments in ft-1b )
Point Load In-P1. Out-P1. Torsion
name combination Moment Moment Moment
Do9 Max P
GR + Max P 0 0
Cold to T1 0 0 02
Sus. + El 1 0
Sus. + E2 0 0
‘ Sus. + E3 0 1
Jol Max P
GR + Max P 0 0 2
Cold to T1 0 0 02
Sus. + El 0 0
Sus. + E2 0 0 2
Sus. + E3 0 0 2
Jo2 Max P
GR + Max P 0 0 2
Cold to T1 0 0 02
Sus. + El 0 0
Sus. + E2 0 0
e Sus. + E3 0 0
1"" Max P
GR + Max P 0 0
Cold to T1 0 0 0
Sus. + El 0 0
Sus. + E2 0 0
Sus. + E3 0 0

S.I.F Eq. Load
In OQut no. type

(3a) HOOP
30 2.30 (18) SuUST
30 2.30 (17) DISP
30 2.30 (18) ocCC
30 2.30 (18) oOcCC
30 2.30 (18) OCC

(3a) HooP
.30 2.30 (18) SUST
30 2.30 (17) DISP
30 2.30 (18) OcCC
.30 2.30 (18) oOcCC
.30 2.30 (18) o0OCC

(3a) HooP
.30 2.30 (18) SuUST
.30 2.30 (17) DISP
30 2.30 (18) OcCC
30 2.30 (18) OCC
30 2.30 (18) oOcCC

(3a) HooP
00 1.00 (18) SUST
00 1.00 (17) DIsP
00 1.00 (18) ocCC
00 1.00 (18) OCC
00 1.00 (18) oOCC

ot fand ot sk P
s e e s s

WHC-
REV

gD—WM—DA—l35

APPENDIX E-87

(Stress in psi

Code

Stress Allow. -

232

473
230

230
230
230

)
Code
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U2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 _ AutoPIPE 4.4

e S EV
. APPENDIX E-gg

SYSTEM SUMMARY

Maximum displacements (in)

.130 Point : D17 Load Comb.: TOTAL

Maximum X : 0

Maximum Y : 0.069 Point : HO3 Load Comb.: TOTAL
Maximum Z : 0.150 Point : Gl11 Load Comb.: TOTAL
Max. total: 0.188 Point : HO3 Load Comb.: TOTAL

Maximum rotations (deg)
Maximum X : 0.200 Point : FO4 Load Comb.: TOTAL
Maximum Y : 0.171 Point : F02 Load Comb.: TOTAL
Maximum Z : 0.148 Point : Gll Load Comb.: TOTAL
Max. total: 0.258 Point : FO4 Load Comb.: ‘TOTAL
f-iiiimum restraint forces(1b)

Maximum X : 28 Point : S3C Load Comb.: SEIS
Maximum Y : 117 Point : S1A Load Comb.: TOTAL
Maximum Z : 28 Point : 104 Load Comb.: TOTAL
Max. total: 118 Point : SIA Load Comb.: TOTAL

Maximum restraint moments(ft-1b)

Maximum X : 28 Point : 104 Load Comb.: TOTAL
Maximum Y : 19 Point : 104 Load Comb.: TOTAL
Maximum Z : 34 Point : 104 Load Comb.: TOTAL
Max. total: 48 Point : 104 Load Comb.: TOTAL
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u2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE 4.42 RESULT PAGE 68

: WHC-SD-WM-DA-135
. REV 0
SYSTEM SUMMARY

. APPENDIX E-89

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 .+ D19
Stress psi : 2087
Allowable psi : 30000
Ratio : 0.07

Load combination : Cold to Tl

Maximum occasional stress ratio

wa, Point : GO1
. Stress  psi : 6539
' Allowable psi : 26600
Ratio : 0.25

Load combination : Sus. + E3

Maximum hoop stress ratio

Point : AOO
Stress psi : 473
Allowable psi : 20000
Ratio : 0.02

Load combination : Méx p

* * % The system satisfies ASME B31.3 code requirements * * *




WHC-SD-WM-DA-135
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APPENDIX E-90

APPENDIX E-

PIPING ISOMETRIC SKETCHES AND AUTOPIPE NODE DIAGRAM
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OPERATING CONDITIONS
Flow: maximum air flow for the various
models at 100 psig is indicated in Table 1.

:Tn determine maximum air flows at inlet

‘- 2ssures other than 100 psig, muitiply flow

& ‘able 1 by muitiplier 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 sctm at 150 psig. From Table
1 pick a T400 with an air flow of 400 scfm.
@ 100 psig. Muitiply 400 scfm by the
correction factor 1.43 for 150 psig from
Table 2 {400 x1.43=572). A T400 has
ample capagcity for this requirement.

CAUTION:
Do not select filters by pipe size. Make

selection by flow rate and operating pres-
sitra nnlv,

TABLE 1 ,

Pressure Drop:

Initial pressure arop (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.

QPTIONS

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 smailer modeis or in their
own housings for external mounting on

larnar models,

WHC-SD-WM-DA-135

REV 0
Ditf:
(Opti
stanc . APPENDIX E-101

The Hankison difterentiai pressure aiarm
signals both audibly and visually when
a 10 psi differential pressure has been
reached, indicating the need for cartridge
replacement.

- Cartridges may be ordered with stainiess

steel materials for use in systems where
corrgsive fumes are present in the com-
pressed air system.

(1) Orain port is proviced. Uss externally

{4) Flanges ana coupiings are avaiapie.
{5) Optional flange sizes are availabdie.

icted and

arain. For modeis T200 and T300 use a modet 504 Snap-Trap? (175 DSIg MWPY, far mogers 1400 thru T2550 a modet 505
Trp-L-Tran®; for models T3400 and larger a '“0051 506 Trip-L-Trap®. Modeis T400 and T850 may alsa be suppied with an nternal dramn.

{2} Polycarbonate bowis ars lurnished with bowt guaras. 00 NoOt USe POIYCArDONALe DOwis when syntnenc Iubncanis are prasent.

£3) Unis win tigher maximum working Oressures are avadaole. Models T1700 and larger are ASME code

- HANKISON

21007 i

HANKISON pivision OF HANSEN INC.

CANONSBURG, PA 15317 U.S.A.

TEL.: (412) 745-1555
PRICE AND ORDERING INFORMATION FROM

Maximum Air Flow (scfm*) @ 100 psig
MODEL T20 | T40 | Ti00 | T200 | T300 | T400 | Tes0 | T1700 | T2550 | T3400 | T4250 | TeBGO | T93S0 | T11900 | T16000 |
FLOW 20 40 100 | 200 | 300 | 400 | 8s0 | 1700 | 2550 | 3400 | 4250 | e8co | 330 | 11300 | 16000 |
“Canvert sctm (0 metne units as ‘ollows: 1 sciM = 1.736m3un
TABLE 2
Air Flow Correction Factor
Minimum miet pressure (osig) 20 30 40 50 80 100 120 150 200 250 | 300 |
Muitiglier 0.30 0.39 0.48 0.65 0.82 1.00 1.17 1.43 1.87 23t | 273 |
PHYSICAL DESCRIPTION
. u . : Maximym Repiacemant
. Model Number Operating Pressure Fiiter
i Housing Type (psig) Maximum Alr Inley Width we, Cartriage
with with with with QOperating Qutiet (Inlet to Qutiety | (ib.) Qty.
Manual internal Manuatl | Intarnat | Temperature Conn. and Height {in.) No. Reqa.
Orain Auto Drain Orain | Auto Oramn
T20-03F-3P - 8 oz. potycarbonate (2) 15Q - 120°F 18" NPTF J14x 614 1584 7113 1
T20-03F-16P T20-03F-16P.0 18 02, potycaroonata {2) 150 150 120°F 8" NPTF 31421014 22| 07313 1
T20-03F-16M. T20-Q3F-16M-Q 16 0z. metal 3c0 175 120°F 38" NPTF Judx 378 Jus | 07313 1
T20-04F-16P T20-04F-16P-0 . 16 oz. polycaroonate (2) 150 150 120°F 1/2° NPTF 3 W4 x 10 1/4 212t 07313 !
T20-04F.16M T20-04F-16M-0 18 oz, metal 00 175 120F 112* NPTF Jvax 3718 Jugj 0733 1
T40-03F-16P T40-03F-16P-0 16 oz, polycarponate (2} 150 150 120°F y8° NPTF 314 x 10 1/4 2121 0731 1
T40-03F-16M T40-03F-16M-D 16 0z. metal 300 175 120°F 38° NPTF J14x 978 Jus Q7314 1
b T40-04F-16P-0 16 oz. polycaroonate {2) 150 150 120°F 1/2* NPTF 3174 x101/4 2u2 | 07314 1
T40-04F-16M= A T40-04F-16M-0 18 oz. metal 300 175 120°F 112° NPT Jax 378 Jus 7314 1
T10008F48,7 \ 1100-08F48.-0 s 48ozmetal .y |- 1300 .} , 175 _ 120°F\ L' 1UNPTF - | 491613316 | S78} oty L T)_,
7200-12F-100 ) N 100 0z, metal 300 - 120°F 1 1/2° NPTF S14x13916 1314 0718 1
. T300-12F-205 1) 205 oz. meta 300 - 120°F 1 1/2° NPTF 5 1/4x3058 21 - 0731.7 1
T400-16M-S1, 1) 5° pressure vassel 300 (3) 300 (3) 120°F 2° NPTM (4) 10 t/4 x 40 7/8 36 07318 1
T850-24M-51 57 pressure vessal 300 (3) 300 (3) 120°F 3 NPTM (¢) 10 1/4 x 40 7/8 7 07319 1
T1700-24M-81, 1 8° pressure vessel 225 (3) - 120°F 3° NPTM (&) 1§ x 48 88 07319 2
T2550-24M-10L, 1 10" pressurs vessel 225 (3) - 120°F 3° NPTM (4) 18 1/4 x 49 131 07319 3
T3400-4FL-120L 1 12" pressura vessel 225 () — 120°F 4° flange (S) 20 x 52 1/4 179 97319 4
T4250-4FL- 120 1) 12° pressure vessel 225 (3 -— 120°F 4° flange {S) 202 52 14 182 07319 5
T8800-6FL- 161 1} 16" pressure vessel 225(3) - 120°F §° flange (S) 24 x 54 5/8 271 07313 3
T9350-6FL-20L 1) 20” pressure vessel 225 (3) - 120°F 6” flange (5} 28 x 62 9/16 518 Q7319 1
T11900-6FL-20L }l; 20" prassura vessel 225 (3) - 120°F §* flanga {5) 2B x 62 916 527 Q07319 14
T16000-8FL-24L 1 24" pressure vessed 225 (3 - 120°F 8° flange {5) 33 x 69 18 709 Q97319 19

f‘-\
CAGX
°<.,,,,,«<‘_




0. S. & Y. BOLTED BONNET CLASS 150 l GATE YALVES

WHC~SD-WM-DA-135
REV 0

. APPENDIX E-102

- Nominal Handwheel —
%én"‘% Pipe End-to-End &7;:« ;um:z:: Weight (-R. —T
= Size A D H ~
' 5 3 2'a 65 2 3 meiorred ol | SRS AL
2" Ta 2 3 3
23/ 8 3 5 3
27/8 8 3",2 5 s
3.’ i 9 91, 47/ - 8 4 R
4 104 47/a 11 K,
41/, 12 61/2 ‘ 16
5 1548 G2 2z
53, 153, 72 32
6% 19 72 486
*No. 8270 and No. 8271 dimensions are 2%.
THREADED END ' : . SOCKET WELD END
No. 8270 — Split Wedge Disc o ' No. 8271 — Split Wedge Disc
No. 8273 — Solid Wedge Disc No. 8274 — Solid Wedge Disc
: - et | Omen | Mamawest
N°’!“"a‘ End-to-End -~ H::g.:t l;l:mol:f. e aE: Weight ...
Pipe A -l o.l -H T
SIZe Flanged | Butt Weid 4 Flanged | Butt Weid
a | 4 - 63| 2 4| —
s 4 —_— 634 2 4 —
2 4'/s 41 81/s 3'2 7 5
3a 45/g 45/g 8's 3'/2 7 6
1 5 5 | 9%| 47 11 8
1 52 -— 10/2 47/ 15 —_
1y 62 612 {12'f2 612 24 17
2 7 82 | 153 612 31 24
212 721 9y {155/ 7 48 36
3 8 118 {19s 72 59 51
4 9 12 233 9 92 72
6 102 | 157/s [ 29%| 11 164 | 140
8 112 | 162 [40%s| 132 305 | 240
10 13 18 48 16 480 | 400
12 14 193/s | 56 19 700 | 615
14 15 — 6634 | 23'/2 886 —_
16** 16 — 75 2312 1250 —_
FLANGED END 18 |17 | — |84'2) 28 1620 | — | BUTT WELD END
- Ne 32;5—291!; ‘(/Vvezge gfsc 20" |18 — |93'| 28 2040 | — No. 8276 — Spiit Wedge Disc
.2 ' o ¢ ge. se **Available 1 Na. 8275 only. e BT —Sellie] Wil Pliss

; ; .. . gy et p PP
I T e (AL T lean, e S ey P s
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Engineering Data
Dimensions for SP SERIES
~~1g NPT « Socket Weld

‘.l3f.4 "thru 4”

", 8, 112",

Butt Weld
%" thru 4”

v NALVE

/

/

7
/7

-

C v

)

. _-.J

/ HANOLE TRAVEL: 1/4 TURN
NOTE: On 2-1/2°, 3" & 4" sizes
/  handie traveis 45° equally

/ about this

center line,

Yo

34 % 1 VALVES HAVE 3BOLTS

4 1-1/2", 2 & 2-1/2° VALVES HAVE 4 BOLTS
/ALVES HAVE 6 BOLTS

15

A

‘}
(I

.

E
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-
’
4

'ALVES HAVE 3 8OLTS
1 3 ) .
.I\? T -
o
<
i
FEMALE NPT SOCKET WELD BUTT WELD
FEMALE NPT SOCKET WELD APPROX. WT. {LBS.)
PIPE
SI1ZE A 8 c o] E F G
{Inch} Port Oia. Length | Height Height | Handles | Dia. Depth | Bronze | Weidex SIS AL Cc/S Allay 20
1/4” 5/8" 218 | 2-1yg8° | 1-3/8° | 3-3/4" 555 | 13/16™ {2 1-1/2 1.3/4 4 {1-3/4 1.3/4
13/8°" 5/8" 31/8" |2.¢y8° | 1-3/8"° | 3-3/4" 690" 113/16” 12 1-1/2 1.3/4 3/4  11-3/4 1.3/4
2 5/8" 3.y/8"* | 2-1/8” | 1-3/8" | 3-3/4” 885 113/16” |2 1-1/2 1-3/4 34 11.3/4 1.3/4
3/4" 13/16” 338" | 2-3/4° | t-u2* 13374 |1.065" |13/167 |2-1/4 1-3/4 2-1/4 4 12-14 2-1/4
B} iniica 1 3.7/8" | 2.4 | 1-3(4” | 4-5/16" [1.330" }115/16™ |3-3/4 3 3-1/2 1-1/413-1/2 3-1/2
| |1-1747 | 1-1/4" 5 3 1-5/8° |s-1/2° |1.675" {1-48" 17-1/2 6-1/4 7-31/4 2-1/217-1/4 7-1/4
C11ew2r ey -3/8° | 4”7 1.3/4 | 8-1/2~ |1.915" | 1-6/32" 19-1/2 . [ 8 9 3 9 9
. 1-15/16" 5.3/4" | 4-1/8" | 2.1/16" | 5-1/2 _}2.406" |1-1/8" 112-3/4 | 11-1/2 12:1/2 | 4 12-1/2 12-1/2
T{2-1427 ) 2-1/27 9~ 5.3/8" | 2-3f4* [ 12" 2.940" [1-9/167 § 31-1/2 10
3’ 2-3/4" g’ 7 3.7/8" 1 12¢ 3535 | 1-72/8" | S0 45 ag 16 43 48
- 14 3-1/2 10-1/2° 1 9 5°* 12°° 4545 12-1/8" 82 75 72 26 72 72
(NOTE: Maie NPT, Solder-Jaint, T-Klamp, Cherry Burrell, Sil-8raze, and Grooved Ends are available in certain sizes and metais. Call or write us
for data.)
PIPE ) BUTT WELD APPROX, WT. (L8S.)
SIZE A 8 [ [+] g
{inch) Port Dia. Length | Height Height | Handle Weidex S/S Al Cc/S
/2 5/8% 3.2/8" | 2-1/8" 1.3/8°° 4.7/8" 1-3/4 2 34 2
3/4°° 13/16" 4 2-114" 1-1/2 4.7/8" 2 2-1/2 1 2-1/2
1 1 3-7/8" 2-3/4" 1-3/4" 4.7/8" 3-1/4 3-3/4 1-1/2 3-3/4
- 1-1/2" 6-1/8" 4 1.3/4*° 5-1/2° 8-1/2 2-1/2 3-1/4 9.172
. 1-15/16"" 6-5/8° | 4.1/8" | 2-1/16" 5-1/2°° 12 13 4-1/4 13
c 2-3/4" 8.4 [ 7" 3-718" 10 45-1/2  148:1/2 16 48.1/2
k" 3-1/2° 10-1{2" g’ 5 10 76 73 26-1/2 73
Sch 40 dimensions shown. Sch 10 and Sch 5 Butt Weld Ends also available.
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FLO-GAGE/
IRECT READING FLOWMETERS

e e SERIES 7000 - .-.s*.-'..;

Body Dimensions (inches) | Net

tre A 1 8 1 ¢ ] o 1 W

Y | 475 | 306 | 1.06 | 1.06Sa. | 35

Ve 4.75 3.06 106 | 1.06Sq. | 35 :
Y% 550 | 3.06 1.50 | 1.25Hex | 35

1 §62 | 3.06 | 1.75 | 1.50Hex | 3.8
1% 5.94 3.06 250 | 212Hex | 4.5

2 635 | 3.19 | 3.19 | 275Hex | 6.1

ORDERING INFORMATION

Order Series 7000 Flo-Gages by a.) body size, b.) series no.,
¢.) material for wetted parnts, d) direction of flow, e.) full scale
flow rate, and 1.) options (if requireq):

Example: %4-71-R-20-AD is the catalog no. for a 34" NPT
Series 7000 Flo-Gage of bronze construction, flow direction
from left to right, flow rating of 20 GPM (full scale), equipped
with optional seals of Viton and optional gasketed case.

W -771-R-20-AD

Example: —

L. 1L L 1 1

, a bec d e
"a) WBY SIZE (NPTF connections):

W, R, YT, 17 147, 20
b) SERIES 7000 FLO-GAGE

C€) MATERIAL FOR WETTED PARTS:
1= Bronze (standara)
2 = Mone}
3 = Series 300 Stainiess Steel

d) FLOW DIRECTION:
R = Harizontal, flow to right
L = Horizontal, flow 1o left
VUR = Vertical, flow up, dial at right
YOR = Vertical, flow down, dial at right
VUL = Verticat, flow up, dial at left
VOL = Vertical, flow down, dial at left

¢) FLOW RATES:
-, Select from **STANDARD FLOW RATES and BODY SIZES"" tale.

< Soec:fy GPM by full scale ratings from Chart A.

Specify metric scales (LPM) by tuil scale ratings from Chart B, preceded
by “M” (e.g. M40 for 40 LPM).

Specify compressed gas ratings (SCFM) by full scale ratmgs from Chart c.
Add “1" to designate compressed gas option. Sreomd

Specify optional iow flow rates from chans D, E, or F. Add “ES™ to
designate fow fiow rate. Acd “ES™ and "!” for Chart F.

f) OPTIONS (if required): '
A = Viton seals | = Compressed gas service
8 = Customes-specified seals N = Ammomia service
€ = Calibration for specific gravity T = 350° service rating
D = Gasketed case V = Calibration for high viscasity

. n-standard flow rate W 4.20 mA d¢
=78 flow rate
: stic dial crystal

X = HifLo alarm relays

Y = 1000 Hz full scaie frequency
3 = Custom scales and dials
H = 400 psig service

2 = Compination of options W, X, Y

STANDARD FLUW RATES and BODY SIZES

‘ Body Chart A: Galions Per Minute (GPM) ’
Size
(IPS) 2]—14islwnslzot:auo;sonnouso;zcol
Ya” NN T
Yo L3 o | & | e} @ |
3 - o} e i e | e . -
1" . . * | o} e o |
1" st e | e} e
2" I EREEE .
gody Chart B: Liters Per Minute (LPM) |
1pS) 9 [ 15125 40160180 l120(150]240 140018500300
Va" o | o i | ]
2" o et e} oe |
k% e | e | e | @ |
1” | o1 ot o i 0!
12" . - . s |
2" : ) . o | o .
Bs?dy Chart C: Std. Cubic Feet Per Minute (SCFM)
([pzse) 10 | 20 | 30 | 40 | 60 | 100 { 150 | 200 | 300 | 400 | 600 | 800 |1000
V" . . . R 3 .
Yar L) ] . [ .
™ 3 . » . .
1™~ . . s . . . - .
12" I P N S N e P K R
on s ol ITTS ERECE BERSY R o1 IRES T BT FOCTRE IS . L] L]

® in charts above indicate the various full scale flow rates avadable as
standard for each body size

OPTIONAL LOY FLOW RATES (OPTION ES)

Body Size Chart O: Gallans Per Hour (GPH)
"
(IPS) v 4 16 [ 1011510 [ 307 4 150 1100
Body Size Chart E: Cubic Centimeters Per Minute (CCPM) |
1a® ‘
(IPS) ' [200 ;300 1 400 1 600 11090:2000,3300:4000 5000 |
Body Size Chart F: Std. Cubic Feet Per Hour (SCFH) : )
yw )
(IPS) ¥ 0 | 60 ] 100 | 150 1 200 ] 300 | 400 |

R N o i N> Bon3 L Shf aglp R o A LAl b e T T 0 P s
0. Box 5554 Concard, CA 94524.6554 Tel. (415) 6878363 Fag (415 A71-0R3A SiAve

'f&?«.ﬂ.‘v‘}b/& S¥ o




QPERATING CONDITIONS
Flow: maximum air flow foc the various
modeis at 100 psig is indicated in Table 1.
=T determine maximum air flows at iniet
e'd res ather than 100 psig, muitiply flow
= able 1 by muitiplier from Table 2 that
ponds to the minimum operating
pressure at the inlet of the filter.

EXAMPLE:

Choose a 3100 Series air line fiiter to
handle 550 sctm at 150 psig. From Tabie
1 pick a T400 with an air flow of 400 scfm
@ 100 psig. Multiply 400 sctm by the
correction factor 1.43 for 150 psig from
Table 2 (400 x 1.43=572), A T400 has
ample capacity for this requirement.

CAUTION: ~ .

Do not seiect filters by pipe size. Make
selection by flow rate and operating pres-
, strre onbv,

Pressure Drop:
Initial pressure arop (dry) is less than 1 psi.

As the ‘cartridge coilects and coalesces-

liquid droplets a working pressure arop of
310 S 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 cartridge(s)
be repiaced when pressure drop exceeds
10 psi.

OPTIONS

Automatic Drains ,
Hankison drains autematically 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
larner medels.

Differential Pressure Alarms
{Opuional on madeis T20 nru T850;
standard on models T1700 and larger.)
The Hankison differential pressure alarm
signais both audibly and visually when
a 10 psi ditferential pressure has been
reached. indicating the need for cartridge
repiacement.

Cartridges may be grdered with stainiess
steel materiais for use in systems where
carrasive fumes are present in the com-
pressed air system,
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TABLE 1 .,
Maximum Air Flow (scfm*) @ 100 psig
MODEL T20 | Teo | T100 | T200 | T300 | T400 | T3S0 | T1700 | T2550 | T3400 | T4250 i 76800 | T33s0 | T11300 | T16000 |
FLOW 20 40 100 | 200 | 300 | <00 850 | 1700 | 2556 | 3400 | 2250 | 5800 | 330 | 11900 | 16000 |
“Convert sc!m (0 MEINC UMLS as foliows: 1 scimw 1.738m3n
TABLE 2
Air Flow Correction Factor
Minimum. iniet pressure (58ig) 20 10 40 50 30 106 | 120 150 200 | 250 | 300
Muitiplier : 2.30 2.39 0.43 0.65 Q.82 100 | 117 1.43 137 ] 23 [ 2.74 ]
: PHYSICAL DESCRIPTION
Maximum Replacement
] Mod-l Number QOperating Pressure Fiiter
Housing Type (p3ig) Maximum Aje inle | Width wt. Carnage
with with with with QOperating Outiet (Inlet to Outtety | {ib.) Qty.
Manual Intermat Manuai | Internat | Temperature Conn.  +f and Heignt (in.) Na. Reqa.
Orain Auto Orain Orain | Auto Drain
T2003F3P - 3 a2, potycarvonate (2) 150 - 120°€ 8" MPTF Inazg 38 133} 9713 !
T20-03F-16P T20-03F-15P-0 18 0z Joiycaroonate 12) 150 150 120°F yg° MPTR Juez 10 s 2u2} 07313 !
T20-03F-16M - T20-03F-16M-Q 16 oz. metal 300 173 120°€ 18° NPTF Juax 378 Jugy| 27N 1
T20-04F-16P T20-04F-16P-Q 18 oz olycarmonate (2) 150 150 120°F 112* NPTF 31410 14 2wt G731 1
T20-04F-16M T20-04F-16M-0 18 oz matad 300 178 120°F 72" NPTF Juex 378 Jug| 7313 !
T4Q-03F.16P T40-03F-16P-0 18 oz Dolycaroonate (2 150 150 120°¢ 8° MPTF Juax 04 202 07314 1
T40-03F-16M T40-03F-16M-0 18 oz. metal 300 175 120°¢ 8° NPTF Juex 378 lud| a1 i
TAQ-Q4F: 16P-0 18 oz polycarponate 150 150 120°F 112* NPTF Ivax 1014 2121 Qr3t< 1
TAQ-0AF-16M= A _ T40.-04F-16M-0 18 oz. metad 00 178 120°F 1125 NPTF Jvace 3778 Ju 97314 1
T100-08F 48,/ T100-08F48-0 /48 0z, metal . 4 1300 ., 178 “200FY |t 1UNPTF - | 49mex13ans | S8} ordis) - 1 |,
T200-12F-10Q ) B 100 oz, meta 300 - 120°F 1 12" NPTF SHax 138 |13 el 07315 1
T300-12F-208 1) 205 oz, metal 300 - 120°F 1 1/2° NPTF Syex0s8 2 - Q7317 1
i T400-18M-5L {1 §* pressure vesssl 300 (%) 300 () 120°¢ 2° NPTM (4) Vuex 4378 38 7314 . 1
. T8S0-24M-5L n 5% pressure vessel 300 () 300 (3 120°F 3° NPTM (4) 10 /4 ¢ 40 7/8 7 Q7319 1
T1700-24M-3L 1 8" pressure vessel 225 (3) - 120°F 3° NPTM (4 16 2 48 8 97319 2
T2550-24Me10L ? 10° oressure vessel 253 - 120°F 3° NPTM (4) 18 /4 x 49 131 07319 3
T3400-4FL-1 2L 12% pressure vesset 25 (3 - 120°F 47 flanga (S) M0 x52 14 179 07313 4
T4250-4FL-12L, 1) 12 prassure vessel 225 () - 120°F 1¢ ftange (5} 20 x 52 U4 182 07313 S
T6800-6FL-16L 3 16 pressure vessel 25 () - 120¢F §° flange (5) 24 £ 54 5/8 N Q7319 8
T9350-6FL-20L 20” pressure vessel 225(3) - 120°F 6° Nange (5} 28 1 52918 519 Q7319 11
T11900-6F1,-200, g 20° pressure vessel 225 - 120°F 6° flangs (S) 28 x 62 6 §27 07313 14
T16000-8FL- 240 24° Dressure vessel 25 - 120°F 3° flangs (5) 33:69 1/8 pro] q731-9 19
{3). Ormun pont 13 D Use dramn, For modeis T200 ang T300 use a model S04 Snap-Trag? (175 osg MWPY, lor moaeis T400 thry 12950 2 modes 505
Tap-L-Trap®; tor modeis TI400 ang latqov a mcou 508 Tnpei+Tra0®. Modeis T400 ang T353 may alse 08 INOPHEA Wit an NMEerNal aran.
{2y Porycarbonate DOwis are turmsned with dawi guards. 00 NOt use POIYCIIDONAle Dawis wnen sy e o
{3y Uiz wut igner QO are d M T1700 and larger are ASME cnuo ana d.

{4 Fianges ana g are
{3 Cpnanas ange zes are avaladie.

HANKISON DivISION OF HANSEN INC.

CANONSBURG, PA 15317 U.S.A. TEL.: (412) 745-1555 c
PRICE AND ORDER[NG INFORMATION FROM
f::';

HANKISON’ B e -

a1nn.7 +
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G0 | e | e | wom | e | ween @@
Size A D H ™
ey T e | 2% 6% 2 3 el :
; s 28" 7 a 2 3 g
Va | 23, 8 32 S
( J(/D) 270 8 3 5 3
1 3|, 9 47 | - 87 gl
e R 4 10'a 47y 11 3
1 FSA 12 6' 16
2 | s | 15 oz 22
22 53/ 1534 T2 32
3 63/ 18/ 72 46
*No. 8270 and No. 8271 dimensions are 2%.
THREADED END ’ ' SOCKET WELD END
No. 3270 — Split Wedge Disc No. 8271 — Split Weage Oisc
No. 8273 — Solid Wedge Disc . . No. 8274 — Solid Wedge Disc
‘ Norpinal End-(;é;c; l-.'.'r Hoa?;:t "D.l:‘:n‘:'::: ' . ;;‘Woigm -~
Pipe A <l o “H O e
Size [Fareed | sum were - "1 ¢ [ Flenged | Bum weid
Ya 4 — 63/ 2 4 —
g | 4 — | 6% 2 4| —
2 41/4 4, 81/ 32 7
3fa 45/g 45/ | 8'a 32 7
1 5 5 | 9%| 47 11
1 | S%| — |10'%2] 47 | 15
12 82| 62 |12'% 62 24
2 7 82 {1583 62 31
2 72| 92 | 155/ T2 48
3 8 | 1Ye |19%| 72 | 59
4 9 |12 |23%| 9 92
] 10'2 | 157/ |29%s| 11 164
8 11'2| 16%2 {40%s| 13'2 | 305
10 13 18 48 16 480
12 14 1934 | 56 19 700
14** 15 — 663s| 232 886
: 16 16 _— 75 232 1250
FLANGED END 18 117 — (84'2| 28 1620 | — | BUTT WELD END
, 272 — Split Wedge Disc 20 |18 — 93" 28 2040 | — No. 8276 — Split Wedge Disc
‘275 — Solid Wedge.Dtsc ~Avalaoie m No. 8275 ony. No. 3273 — Solid Wedge Disc

__CORROSION RESISTANT _ VALVES ZLADISII CO.
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:ngineering Data =" ,2’{-’5-3 ~WM-DA- 135
Dimensions for SP SERIES P - ‘
~le NPT - Socket Weld // | APPENDIx E-107
: .4 ”thru 4" / HANDLE TRAVEL: 1/4 TURN 4 - -
[ e roets 45 sauany % | - o 2
Butt Weld [ canter e ' o
v’ -

%" thru 4”

.

L8, U2, 34T % 1 VALVES HAVE 380LTS ;
¥°, o127, 2 2 2-1/2° VALVES HAVE 4 BOLTS 2

ALVES HAVE 5 BOLTS i s
"ALVES HAVE 8 BOLTS

, , : ..
1 I Es
v d '
!
=2
[
' - -—
E Y
]
()
FEMALE NPT SOCKETWELD BUTT'WELD (
FEMALE NPT SQCKET WELD APPROX. WT. (L8S.)
S1ZE A a8 c D € F G
{$nch) Part Dia. Langth | Height Height | Handles | Dia. Oepth | Bronze | Weidex S/S Al c/sS Alloy 20
1/4* 5/8" 3-1/8" | 2-1/8" 1.3/8" 3-3/8" 5858~ 1316”2 1.1/2 1-3/4 3/4 1.3/4 1.3/4
3/8° 5/8° 31/8" [ 2-1/8° | 1-3/8° | 3-3/4™ 690" | 13/16™ {2 1.1/2 1.3/4 34 [1.3/4 1-3/4
1/2 5/8" 31/8" | 2-1/8” | 1.-3/8" | 3.3714” 855" 13167 |2 1-1/2 1.3/4 N4 |1.374 1.3/4
gA" 116" 38" 1 2-3/4" | 1.1/2" | 3-/4" 11.065" | 1V16” | 2.1/4 1.3/4 2-1/4 34 12-1/8 2.1/4
= |y g | 2234 | 1.3/4" | 4-5/16 1.330° | 15/167 |3 %4 | 3 3-172 1-1/413.1/2 3172
fos ?-1/4" 1.1/4" 5% 3 1-5/8"° §.1/2° 1.678" | 1.1/8" 7-1/2 6-1/4 7-1/4 2-1/217-1/4 7-3/4
7131727 | 112 5-3/8” | 4™ -4 | 5-1/27 11915 | 1.6/32" {9-1/2 8 9 3 9 3
o r ad 1-15/16" S-3/4” | 4-1/8" | 2-1/167 | 5-1/2" 12.406" | 1-1/8 112-3/4 | 11.1/2 [12.172 | & 12.4/2 | 12.112
212 | 212 9" 5-3/8 | 2.4 |12 2.940" | 1-9/16™ | 31-1/2 0
3 2-3/4" g 70 3-7/8" |12 3.535" | 1-7/18° |50 45 48 16 |48 13
~ e 31/2* 10-3/2° { 9~ e 12" 4.54s8” |2-1/8" |82 75 72 26 72 72
[{NOTE: Male NPT, Solder'Jomr. T-Klamp, Cherry Burreil, Sil-8raze, and Grooved Ends are available in certain sizes and metals. Call or write us *
for data.)
PIPE , 8UTT WELD APPROX. NT. (LBS.)
 SIZE A [] ( c 5] £ {
[€lnch) | Pore Dia, Length | Heght Height : Handle Weidex SIS AL c/S
$12 5/8% 3.2/8° | 2-1/8" 1-3/8" 4.7/8" 1.3/4 2 4 2
3/4° 13/18™ 4 2-1/4" 1-1/2" 4-7/8" 2 2-1/2 1 2-142
1+ 1 3.7/8" 2-3/14" 1.3/4" 3.7/8 3-1/4 3-3/4 1-1/2 3-3/4 .
R 112 5-1/8° | 4 1.3/a" 5.1/2° | 8-W2 [9-1/2 1 3.4 | 9./2 E
: 1-15/16*° 1 5-5/8" 4.1/8°° 2-1/16" 85-1/2° 12 13 4.1/4 13
: 2-/4"° 3-1/2"* 7°° 3-7/8" 10~ 45-1/2 48-1/2. | 18 18.1/2 .
8 /2" 10-1/2° | 9~ 5 10" 76 73 1 26.1/2 | 713 i
Sch 40 dimensions shown. Sch 10 and Sch 5 8utt Weid £nds aiso availabie, . E
i ) T
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FLO-GAGE/
RECT READING FLOWMETERS

I

=ROiVE

s

'i'..csxomu. DIAGRAM

—-—._lm—-—-

o el

‘.-: RCAIPRE J"“h 4\“‘:’9; W "“““" &«ﬂ-"# Fiews -,v-ﬂ-u--‘ i

e, swzs 7000 =

Body Dimensions (inches) | Net
e A 1 8 1 ¢ 1 o | "o
Ya | 475 | 308 | 1.06 | 1.06Sa. | 35
Yo | 475 | 308 | 106 | 1.06Sq. | 3.5
% 5350 | 306 | 150 | 1.25Hex | 3.5
1 $62 | 306 | 175 | 1.50Hex | 3.8
1% 594 | 3.06 | 250 | 2.12Hex | &5
2 635 | 3.19 | 3.19 | 275Hex | 4.1

ORDERING INFORMATION

Qrder Series 7000 Flo-Gages by a.) body size, b.) series no..
¢.) material for wetted parts, d.) direction of fiow, e.) full scale
flow rate, and f.) options (if required):

Example: %-71-R-20-A0 is the catalog no. for a %" NPT
Series 7000 Flo-Gage of bronze construction, flow direction
from left to right, flow rating of 20 GPM (fuil scale), equipped
with gptional seais of Viton and optional gasketed case.

3/45-71-3 20 - AD

Ixample;

a- bec d e f
.rs:zs (NPTF connections):
%®, ‘A, Y

4, RN g
b) SERIES 7000 FLO-GAGE

¢) MATERIAL FOR WETTED PARTS:
1 = 3ronze (standarad)
2 = Monel
3 = Series 300 Stainless Staet

d) FLOW DIRECTION:
R = Horizontal, flow to right
L = Horizontal, flow 10 left
VUR = Vertical, flow up, dial at right
VDR = Vertical, flow down, dial at right
VUL = Verticak, flow up, dial at left
VDL = Vertical, flow down, diat at left

e) FLOW RATES:
... Select from **STANDARD FLOW RATES and BODY. SIZES" table.

s Specify GPM by full scale ratings from Chart A,

Specify metric scales {LPM) by full scale ratings from Chan 8, preceded
by “M*" (e.g. M40 for 40 LPM).

Specity compressed gas ratings (SCFM) by fuil scale rannqs from Chart c:
Add “1” to designate compressed gas aption. Toasommd
Sopecify optional low flow rates from charts 0, E, or F. Add “£5” 1o
designate low flow rate. Add "€5"™ and “{” fa¢ Chart F.

f) OPTIONS (if required):
A = Viton seals 1= Compressed gas service
B = Customer-spacified seats N = Ammama service
C = Calibratiany tar specitic gravity T = 350° service rating
D = Gasketed case V = Caiibration for high viscosity
«& = Non-standard flow rate W=4-20mA de

w Hlow rate X = Hi/L.g alarm relays
i tic dial crystai Y = 1000 Hz fuil scale frequency
-~ - =Lustom scales and dials Z = Combnation of options W, X, Y
H = 400 psig sarvice

- -

STANDARD FLUW RATES and BODY SIZES

. Body Chart A: Gallons Per Minute (GPM) |
(?ézs', 23] 4]8)10]15/20130i40160100/150200!
e ® ol e o 1 b | |

0 ] e e et e J ] b

" - | o o} o o} [ {

1* . ¢ e i e 8 } E

172" . e | e i e |

2 I [ ol o} o o | @
gpdy Chart 3: Liters Per Minute (LPM) }
(,:35 8 1:s125} 40|50 |120lts0)2¢0!40015001300]
Ve " o | e ] ]

2" 1 el e . |

" i IEEENEE |

1~ ] f o1 o) o @ i

172” . . .} e |

2° . . { o | e .
Bs?dy Chart C: Std. Cubic Feet Per Minute (SCFM) ]
(.pzs’) 10 | 20| 38 | 40 | 50 | 100|150 200 | 200 | 400 | 500 | 800 [1000}
1‘/‘~ Py - . s oo oo

a” . . . . .

k%4 . . . . .

1” 3. . . o | e .
1R” D DR PR T R U e ey . . .o .

2% e m e ot ) i s | e | e | @

* in charts above ingicate the various full scale flow rates available as
standard for each pody size

OPTIONAL LOvY FLOW RATES (OPTION ES)

Body Size Chart O: Gatlons Per Hour (GPH)

s
(IPS) A T 1 5 110 1181201 30 130 1 50 7100
Body Size Chart £: Cubic Centimeters Per Minute (CCPM) ]

(784 B
(IPS) ' 1200 { 300 { 400 ! §00 11000:2000:3300: 4000160001
Body'Slfe Chart F: Std. Cuble Feet Per Hour (SCFH) : J
=) 10 7 50 ] 100 | 150 | 7% 1 300 1 400 |

.0. 80x 6554. Concard, CA 945246554 Tel: (415) 687-8363.Fax [415) A7T1-9R38 HAS

ST s e
SRRV S s AR R A AR
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Weiding Nippies Flanged Connections

R e — {Aooreximatel ."“
Wennt
© iniet Outien “A "c "o Lhe
L Tyosn ALB| TymeC Tyoes O&E (Type A)
=2 & ty ’ * Cow | Litting Gaw |Ldting Geer -
Sovwed iM 2 F) 35i18 1.4 333 9-3.8 1198 3
1 r ol B Waid, 1008 $-1/4 3 3 2 10-1/2 31.1/4 13-1/2 7
ang Flanged 155 $-1/4 3 1Q.1/2 11.1/4 13-42
. 36" £ 1 Fianged 200 S-1/4 3us 10-1/2 11-4/4 13-142
. t Flanqed 500 | 5-v/a e 10112 11.1/8 13412
JR - Franged 1500 | S.1/a 4 10-12 11:174 13-1/2
iRy Sowwed M 3 FI 39118 | T-34 373 753 TEE) o
? Weid, moole $-1/4 3 3 2 10.1/2 11./4 13-412 ?
- -1 Flanqea 150 8.1/8 3 1112 12-142 14.3/2
N i" Flanged 00 | sise 3a 1142 12.1/4 14-112
N Flanged 500 5-1/4 3.4 Conan 12.1/8 14102
Fianoed 1500 G174 4 11.1/2 12.1/4 14.1:2
Screwed (F 2 F)* 27116 2-%8 1.2 11.3/4 13-3/2 1%
‘Nerd, mopie* s-u8 3 34 2 14.3/2 14-3/8 16:1/2 17
Flangedt 150 $.28 3-Ja 14.172 14-3/8 16.4/2
3 Flangeq 200 5-1/8 4112 14.1/2 14.3:3 16472
Flangea 500 $-3/8 4.112 14/2 14.3/8 16-8/2
. Flangeq 1500 $.3/8 4.3/4 14.1/2 14.3/8 18.3:2
N Flanaeq 2500 5-3/8 14,072 14.3:8 16172
Screwed (F < F} 2716 2548 11.3/2 11.38 13002 1$
Weig, mpole 8-2/8 4 3-Wa 2 18.1/2 15.3/8 17.1/8 17
M8 Flangeq 150 | 638 I 18.1/2 15-18 17.3/8
MY 1% x 1172 Flangea 300 8-8 4-172 15.1/2 15-2/8 17./8
. Fiangeq 600 | 58 -2 18.1/2 15.3/3 17.28
Flsnged 1500 8-J/4 ) 15.1/2 15.3/8 12.2/8
Flanaegy 2500 5-3/8 18.4/2 15.3/8 17.3/8
Screwed (F 1 F} 2-1/8 2458 12 $1.7/8 14 19
. Weid, voole 8.33 4 14 2 19.7/8 15-3/4 12.18 17
Flangeg 150 4-3/8 33/a 15.7/8 15.)/4 17.7/8
2" s 14T L Flangea we | 68 42 18.2/8 18.3/4 17.18
X Flangedq 500 | 68 42 18.2/8 18.3/4 17.7/8
-k Flanged 1500 8-/8 L3 18.278 18.3/4 12.7/8
B Flanaeq 2500 5-3/8 15.778 15.3/4 17.79
Nates: 1. Iniet and aUtiet center 19 14Ce nd Sverail Ne1gRT dimentions Jiven are 107 1N tyoe CONNECTIAN indicatad. TREIE Moy DO IurmiIthed I8 AUMErOLS COM.

[

Binanons of inlet snG SULIet NG TN CErLICLIN JHTISNLIONT LEDUIAIEG N SaCR (YD 1NIEL OF JUISt CONNSCTION INTUID BE UKD N Svery INdividuel Co.

2. 900 5. ANS) Flanges sre identicsl 10 1500 13, ANS] Flanges in L2es listed. Lap JOINT 3tud nds wil De lurmished (o Schedule 30 ar 18Q or X XS
QEDINAING AN Praswe o-Tamoersture reQuiremaents,

IR, JAY we maeie NP T. icrewed (niet sna temale N P T, icrewed outiet, Stanaard JMB «nd JMBU connections srs femasie
N.P.T. screwed 1ntet and autiet, Far sit styies, fang ang titted with are an an
4, It Hang i 98 sre D , 1oeeily AMS tinish 7 1YDe of rretIOn rsquired.

? Styie JA veives 137 liGuel service QMY 4re averaDie 0n 0eCre) Order with 1/2* eng 3/4°° temste N.P T, autiets (0 maten 1/2°° sna 374" inlet uies.

*  Aveiste with 1-1/2'° gullet: recammended 107 NG DACR SrEISUE Jal OF YEOQr 1FrVICe snd @ i ds. Veive e o listaa,




apparatus.

Dimerisions and Weights

f .
supply and control for air and fual lines for test

s -

e

: ‘Seals The Series U & 38-U Pressure Regulators are
’ similar in construction. The Series U is constructed
f\ with an “O" ring seal making it ideal for use with
.nrater. air and gases. The Series 38-U is construc-

Series U, U-1, 38-U Specifications

<ty
-
o

-

- S e -

ted with a leather cup seal and is recommended
for use with coid water and non-caorrosive liquids.

Vaive Discs and Seat Rings The Series U and 38-U
Pressure Regulators have: renewable main valve
discs and 38-U 272"

rings.

i iuii chbu’ Rist VAW

or larger have renewable seat {

WHC-SD-WM-DA-135

REV 0
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]
C e eeate

? 3
}
ot E*:‘;\'E;J'.'::A.r scnes U 3"0 :. o ) .s;ﬁ.3 U & 33'0 . ..a“ - . Series ‘U.j - N ;
5 i : Flangcd Nt Screwed 3
o Catindl =2 .
LU TN o, e .. 00 .4
Srrdi LY. Series U & 38-U N Series U-1
“ i | 125b&250 1B
i Screwed - Flanged Screwed
1 1%a | 12| 2 2% 3 41 i Y| 1 Va| 12 2
4 4% | 4% 6 " 12 14 | 3% | 3% 4 45% 47 &%
TVa| 7% | 8% | 10% | 25 27 3S | 6% | 638 | 12 1234 1 15%4 | 16
2% | 2% | 2% | 3 5% 6% 8l1% 1% ] 2% | 2% | 2% 3
-l -}t =-1 -1 =1 - -5 |6 8 8 gv2 | 972 e
6 |8 {1 |16 |8 f10 [170|9 |3 |20 |23 |32 |37
- -_:'_'";_'.';, y-..?;a."ﬁ;-_"--‘:
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PIPE SUPPORT CALCULATIONS
INSTRUMENT AIRLINE 1"IA-M7
U-FARM COMPRESSED AIR SYSTEM

F-1
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Explanation of AUTOPIPE legends.

WHC-SD-WM-DA-135
REV 0

~ APPENDIX F-19

Legends Description Remarks
GR Gravity loads
T1 Thermal loads
El Seismic loads in X-direction
E2 Seismic loads in Y-direction
E3 Seismic loads in Z-direction
P1 Design pressure loads
SUST Sum of GR and Pl
SEIS SRSS of El, E2 & E3
ocC Absolute sum of SEIS and SUST
UPLIFT1 Not used in calc.
UPLIFT2 Not used in calc.
TOTAL Absolute sum of OCC & Tl

SUPPORT NAME

Guide Support restraint in vertical and
one of the horizontal directions.
Anchors Support restraint in all six

directions.




WHC-SD-WM-DA-135
_________________________________________ - e REV 0 v
2 U-FARM COMPRESSED AIR SYSTER Kaiser Engineers
5/15/93 AutoPIPE 4.42 RE APPENDIX F-20
RESTRAINT REACTIONS .
oint Load FORCES (lb ) MOMENTS (£t-1b )
.ame combination X Y Z Result X Y A Result
343 Guide
GR 0 -11 0 11 0 0 0 0
T o} -63 0 63 0 0 o] 0
21 0 -14 0 14 o) 0 0 0
z 0 -10 o} 10 0 0 o) 0
Pl 0 0 0 0 0 0 o) 0
SUST 0 -11 0 11 0 0 0 0
SEIS o} 17 0 17 0 o] o] 0
occ 0 28 0 28 0 0 0 0
JPLIFTL ] -33 2 22 b C 2 0 _
UPLIFT2 0 -84 ol 84 0 o) o) 0
TOTAL o} 91 o} 91 0 ol 0 0
s3cC Guide
GR 0 -17 0 17 o] o] 0 0
%, 0 -1 0 1 o] 0 o) 0
1 33 5 0 33 o] 0 0 o]
z2 0 8§ 0 8 o] 0 o] 0
Pl 0 o} o} 0 0 o) 0 o)
SUST 0 -17 0 17 0 0 o] 0
SEIS 33 8 o] 33 0 o) 0 o]
occ 33 25 0 41 0 0 0 0
UPLIFTL 33 -12 0 3s 0 o) 0 0
UPLIFT2 0 -12 o) 12 0 o] 0 o]
TOTAL 33 25 0 41 0 ) 0 0
s38 Guide
GR o} -25 0 25 0 o] 0 0
T1 0 0 0 0 0 0 0 0
1 0 6 0 6 0 0 0 0
22 0 8 0 8 0 0 o) 0
21 0 0 o} o] 0 0 0 )
SUST 0 -25 0 28 0 0 0 0
SEIS 0 9 0 9 ) 0 0 0
occ 0 34 0 34 o) 0 0 o]
UPLIFT1 0 =20 0 20 0 ] 0 0
UPLIFT2 0 -18 0 18 0 0 0 0
TOTAL 0 35 0 as 0 0 0 0
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. 6 ’ ’
e I SNERN




WHC-SD-WM-DA-135
0 .

-------------- REY
U-FARM COMPRESSED AIR SYSTEM Kaiser Zagine
15/93 : AutoPIPE 4.42 '
e . APPENDIX F-21
‘ RESTRAINT RESACTIONS
.ac Load FORCES (1% ) MOMENTS (ft-lb )
=] combination X b4 z Resul: X Y 2 Result
) Anchor
GR 2 =22 1. 22 -8 -2 Q 8
Tl -1 =1 0 2 -1 1 3 3
£l a o] o} 8 -1 -2 -14 14
z2 0 -7 9 12 15 4 3 18
21 0 o 0 0 0 o} Q 0
sygsT 2 -22 1 22 -3 -2 0 8
s21s 8 7 9 14 15 4 14 21
Inloiolinn 10 30 K] a3 23 5 R4 =3
UPLIFTL 9 -24 0 25 -10 -4 -10 15
UPLIFT2 1 =31 10 32 8 3 8 ‘ 9
TOTAL 11 31 10 34 24 : 7 17 30
3 Guide
GR o} -5 0 5 0 0 0 o)
Tl 0 S Q 3 Q 0 Q Q
=1 o ] -4 4 o) o] o} o]
22 Q -35 17 39 0 ) 0 o
21 0 0 -9 0 0 0 0 0
susT 0 -3 ) 3 0 0 Q 0
SEIS ) 3s 18 39 0 0 0 0
- OCC e} 40 18 44 o] 0 0 0
2 UPLIFTL 0 0 -4 4 0 0 0 0
UPLIFT2 0 -35 17 39 Q 0 0 o)
TOTAL a 46 13 49 0 a a 0
'3 Guide
GR o} -20 0 20 0 Q ) Q
T o} 20 0 20 0 0 0 Q
E1l s} -23 Q 23 s} o] Q o)
B2 o} 13 Q 13 o] 0 0 0
1 Q 0 Q Q 0 0 o) Q
sSUsT (o] =20 0 20 Q o} o] Q0
SEIS 0 26 ) 26 0 Q Q o}
oce 0 47 0 47 0 0 0 0
UPLIFT1 0 -23 0 23 0 Q 0 Q
UPLIFT2 0 13 0 13 0 Q ) 0
TOTAL 0 67 Q 67 0 0 0 Q
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

R loads are small the pipe support calculations are not revised.
: . The calculations are accecptable.

DK Qendsd
G -1a %0

= —— ¢ ——— -
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"""""""""""" = -—======-=-=-= REV 0
U2 U~FARM COMPRESSED AIR SYSTEM Kaiser Engineer
06/15/93 AutoPIPE 4.42 R
"""""""""""""""""""""""" APPENDIX F-22 ) .‘j;"_
RESTRAINT REACTIONS
Point Load FORCES (1lb ¥ MOMENTS (ft-1lb )
name combination e 4 z Result X Y yA Result
sla Guide
GR 0 -39 0 39 0 0 0 o]
T 0 -63 0 63 0 0 0 0
El 0 -5 0 s o) 0 0 0
E o] o] 4 4 0 o] o] 0
Pl 0 0 0 0 0 0 0 0
SUST 0 -39 0 39 0 0 0 0
SEIS 0 5 4 6 0 0 o} 0
oce 0 44 4 45 o] ) 0 0
UPLIFTL 0 -127 o] 107 8] = B ;
UPLIFT2 0 -102 4 102 0 0 0 )
TOTAL o] 107 4 107 0 0 0 0
s2a " Guide
GR 0 -22 o] 22 0 0 o} 0
Tl 0 -89 0 89 0 0 0 o]
E1 0 22 0 22 0 0 0 0
2 0 -11 9 14 0 o) 0 )
Pl 0 0 0 0 0 0 o} 0
SUST o] -22 0 22 o 0 0 0
SEIS 0 25 9 28 o) 0 0 0 %
oce o] 47 9 48 0 0 o} o
UPLIFT1 0 -69 0 69 0 0 0 0 By o
UPLIFT2 0 -102 9 103 ) 0 o} o) . ._
TOTAL 0 116 9 116 0 0 0 0 S
DOO Ancher
GR 0 -9 -1 ] -9 -2 -1 10
T1 1 2 0 2 2 -1 -1 3
Bl 24 3 3 24 5 -24 -14 29
E2 5 1 12 13 8 4 -3 10
Pl o] (o] 0 o) o o] 0 0
SUST o] -9 -1 S -9 -2 -1 10
' SEIS 24 3 12 27 10 25 14 30
occC 24 12 13 30 i3 27 i6 36
UPLIFTL 24 ~5 2 25 -2 -27 -16 32
UPLIFT2 6 -5 11 14 b 2 -5 6
TOTAL 25 14 13 a2 21 28 17 - 39
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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U-FARM COMPRESSED AIR SYSTEM - Xaiser Znginee

AutoPIPE 4.42  APPENDIX F-23

RESTRAINT REACTIONS

{int Leocad FORCES (lb ) MOMENTS (ft-1b )
me combinacion X ¥ Z Result X Y z Result
a Guide
GR 0 -12 o] 12 o] o] Q 0
Tl Q =1 0 1 0 (o} (o} 0
=1 12 -1 Q 12 Q Q o} q
B2 1 -1 0 2 0 0 Q Q
Pl 0 0 (o) .0 0 o] o] 0
sSUsT 0o  =-12 o 112 (o} o} 0 (o}
SEIS ) 12 2 0 T 12 c 0 0 Q
oce 12 13 o} 18 o 0 0 0
JPLIFTL 12 -13 3 13 c ) 2 >
UPLIFT2 1 -14 0 14 Q 0 0 Q
TOTAL 12 14 0 18 (o) o] 0 Q
A Guide
GR Q -8 0 8 Q Q 0 o} .
T1 0 4 0 4 Q o] 0 Q
z1 Q 0 0 0 0 0 0 0
z 0 0 0 Q 0] 0 o] Q
pl (8] (o} o] o] 0 o} o} Q
SUST o -3 0 8 Q (o} o} 0
SEIS (o] b1 0 1 Q o Q 0
occC 0 9 0 9 o (o} o} Q
. UPLIZT1 Q -3 Q S 0 0 o] o]
UPLIPFT2 o] -4 o] 4 Q 0 Q a
TOTAL (o] 13 0 13 o) 0 0 Q
Sa Guide
GR o] -1 o] 1 0 0 Q 0
. T1 o] -14 o] 14 0 Q (o] Q
=1 0 -1 11 11 0 o] o] o}
E2 0 -2 15 15 0 0 Q 0
Pl o 0 Q 0 0 o g 0
SUsST o] -1 0 1 0 0 (o] Q
S5EIs 0o 3 18 19 Q Q Q Q
Qce (o] 4 18 19 o] Q Q o]
QUPLIFTI (o] -17 11 20 0 0 (o} Q
UPLIFT2 o) -18 15 23 o 0 Q Q
TOTAL o] 19 18 26 o} 0 o} o}

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. ,
S Gy dsb
G- =25




WHC-SD-WM-DA-135

_________________________________________________________________ REV O

2 " U-FARM COMPRESSED AIR SYSTEM Kaiser =ngineer

6/15/93 AutoPIPE 4.42 § APPENDIX F-24

RESTRAINT REACTTIONS

‘sint Load FORCES (1lb ) MOMENTS (ft-1b )

iame combination X b4 A Result X Y A Result

38C Guide
GR o ~14 0 14 0 0 0 0
5L, o] 14 0 14 o 0 (o} o]
ELl 0 7 10 12 0 0 o} o]
£2 0 -5 11 12 0 0 o] 8]
Pl Q 0 0 0 0 0 o) 0
SUsT 0 -14 0 14 0 0 o] 0
SEIS o] 8 1% 17 s} o 0 o]
occ 0 23 1s 27 o} 0 0 0
yPLITTL 0 7 28 12 o] 0 s o
UPLITT2 o] -3 11 12 0 0 0 o]
TOTAL Q 37 15 40 0 o] 0 0

s4C Guide
GR 0 -11 0 11 0 0 o} o}
9 0 11 o] 11 o] o] (o} 0
1 o] S 0 5 o) 0 0 0
£2 0 -3 0 3 o] o} o] 0
21l 0 0 0" 0 0 o} o] 0
SUST 0 -11 (o} 11 o} o} 0 o]
SEIS 0 5 o} & . 0 0 o 0]
oce 0 17 0 17 0 0 0 -0
UPLIFTL o] El 0 3 0 0 Q Q
UPLIFT2 0 -3 o] 3 0 o} 0 o}
TOTAL 0 28 o] 28 o] o o} 0

ss8 Guide
GR 0 -13 o} 13 o} o} Q o]
T1 0 -538 0 53 0 0 (o] 0
El o] -2 7 7 0 0 0 0
E2 Q 0 9 9 0 0 0 (o}
Pl 0 0 o] 0 0 o} 0 0
SUST 0 -13 0 i3 (o] 0 o] 0
SEIS 0 2 11 11 0 0 (o] o}
occ 0 15 11 19 0 0 o] 0
UPLIFT1 0 -73 7 73 o] 0 0] o]
UPLIFT2 0 -71 9 73 o} o o] 0
TOTAL 0 73 11 74 (o] 0 (o] 0

A
Notes :

These AUTOPIPE restraint reactions are used f igni

or des
supports. The_AUTOPIPE stress run is revised, the ;gc}:gdthe
reactions are included in this package. As the difference in

loads are small the pipe support calculati i o
The calculations are accecptable. ons are not rev1sed.;;

e-U Y
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APPENDIX F-25

. RESTRAINT RZACTIONS

Joint Load FORCIS (lb ) MOMENTS (£=-1b )

aame cembination X b4 Y4 Resuls X b4 YA Resuls

WALL Anchor
GR o} -14 g 14 2 0 Q 2
T1 o} L 0 o o} 0 0 o}
1 17 -3 25 32 -5 -21 8 23
22 -3 -7 48 48 -9 13 -3 19
21 " 0 Q o) 0 0 o) 0 0
SUST 0 -13 o 14 2 o) 0 2
SEIs ' 13 9 33 ' ! 38 10 27 3 30
oce 19 22 53 i &0 13 27 a 31
SJPLITTL ’ =7 -2 20 - 37 -3 =22 - S 22
UPLIzrT2 -5 -20 44 1 -3 18 -3 13
TOTAL 1 22 33 50 13 27 3 31

04 anchor
GR -2 =28 Q 23 T =3 2 -14 14
WY, ol -2 9 2 -1 3 -1 1 R
1 23 -1 1a 25 7 -13 -23 27
22 -4 1 a7 37 31 -13 5 34
21 o] o) o} Q o) 3 Q )
SUST -2 -28 0 28 | -3 2 ~-14 14

o34 24 2 i3 45 32 20 22 a4
(o] ated 25 30 39 33 35 21 36 33
gPLITTL 22 <31 1a 39 3 -13 -36 39
UPLITT2 -3 -28 37 47 27 -11 -3 31
TOTAL 27 32 33 37 38 22 37 38
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
lToads are small the pipe support calculations are not revised.
The calculations are accecptable.

< Q
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(Q.WMWMHH |
J :
RESTRAINT REACTIONS i) .

G
Point Load FORCEZS (1b ) MOMENTS (ft-1b )
name combination X Y z Result X Y Z Result
ACO Anchor
GR 2 -22 1 22 -8 -2 0 8
T1 -1 -1 0 2 -1 1 3 3
El 7 -5 3 9 8 -1 -9 12
E2 -1 6 0 6 2 0 0 2
E3 0 -8 9 11 16 4 2 17
Pl 0 0 0 0 0 0 0 0
SEIS 7 9 9 15 18 4 9 21
SUST 2 =22 1 22 -8 -2 0 8
occ 9 31 10 34 26 6 10 28
TOTAL 10 32 10 35 26 7 13 30
S1B Guide
GR 0] -5 0 5 0 0 0 0
Tl 0 5 0 5 0 0 0 0
El 0 0 0 0 0 0 0 0
g2 0 1 0 1 0 0 0 0
E3 0 -8 13 15 0 0 0 0
Pl 0 0 0 0 0 0 0 0
SEIS 0 8 13 15 0 0 0 0
SUST 0 -5 0 5 0 0 0 0
occ 0 13 13 19 0 0 0 0
TOTAL 0 18 13 22 0 0 0 0 -
S28 Guide ' -
GR 0 ~21 0 21 0 0 0 0
T1 0 21 0 21 0 0 0 0
El 0 -23 0 23 0 0 0 0
g2 0 5 0 5 0 ] 0 0
E3 0 1 0 1 0 0 0 0
Pl 0 0 0 0 0 0 0 0
SEIS 0 23 0 23 0 0 0 0
SUST 0 -21 0 21 0 0 0 0
occ 0 44 0 44 0 0 0 0
TOTAL 0 65 0 65 0 0 0 0
S1A Guide
GR 0 -39 0 39 0 0 0 0
TI 0 -63 0 83 0 0 0 0
El 0 =2 0 2 0 0 0 0
£2 0 10 0 10 0 0 0 0
£3 0 12 7 14 0 0 0 0
Pl 0 0 0 0 0 0 0 0
SEIS 0 15 7 17 0 0 0 0
SUST 0 -39 0 39 0 0 0 0
0cC 0 55 7 53 0 0 0 0
TOTAL 0 117 7 118 -0 0 0 0 R
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U2 U-FARM COMPRESSED AIR SYSTEM WHC
04/17/93 AutoPIPE
- —— -— SN APPENDIX’F-27
:-’_'_'.:f._. . ae o oo . CMM W G"“’VTA/*)
. . RESTRAINT REACTIONS oL
Point Load FORCES (1b ) MOMENTS (ft-1b )
name combination X Y A Result X Y Z Result
Guide
GR 0 -22 0 22 0 0 0 0
Tl 0 -89 0 6% 0 0 0 0
El 0 22 0 22 0 0 0 0
E2 0 6 0 8 0 0 Q 0
E3 0 -1 4 4 0 0 0 0
Pl Q 0 0 0 0 0 0 0
SEIS 0 23 4 23 0 0 0 0
SUST 0 -22 0 22 0 0 0 0
oce 0 45 4 45 0 0 0 0
TOTAL 0 114 4 114 0 0 0 0
Anchor
GR 0 -9 -1 9 -9 -2 -1 10
T1 1 2 Q 2 2 -1 -1 3
El 27 4 13 30 10 -15 -16 25
E2 0 2 0 2 2 0 o) 2
E3 3 1 10 10 6 4 -2 8
P1 0 0 0 0 0 0 ) 0
SEIS 27 5 16 32 12 16 17 26
. SUST 0 -9 -1 9 -9 -2 -1 10
occ 27 14 17 35 22 18 18 33
TOTAL 28 16 17 36 24 18 19 36
Guide
GR 0 -12 0 12 0 0 0 0
T1 0 1 0 1 Q Q0 Q 0
El 12 -1 0 12 0 0 0 0
E2 0 3 0 3 0 0 ) 0
E3 0 -1 0 1 0 Q 0 0
P1 4] 0] 0 0 0 0 0 0
SEIS 12 3 Q 12 0] 0 Q -0
SUST 0 -12 0 12 0 0 0 0
occe - 12 15 0 19 0 0 0 0
TOTAL 12 16 0 20 0 0 0 0
Guide
GR 0 -3 0 8 0 0 0 0
T1 0 g 0 0 0 0 0 0
El 0 0 0 0 0 0 0 0
£2 0 2 0 2 0 0 0] 0
E3 0 0 0 0 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 0 2 0 2 0 0 Q 0
SUST Q -8 0 8 0 0 0 0
QcC 0 11 0 11 0 Q ) 0
. TOTAL 0 11 0 11 0 0 0 0
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Uz U-FARM COMPRESSED AIR SYSTEM
04/17/93

WHC
AutoPIPE

WHC- SD WM-DA-135
REV 0

RESTRAINT REACTIONS

T APPE@DIX F-28

MOMENTS (ft-1b )

X

Y

Point Load FORCES (1b )
name combination X Y yA Result
S5A Guide
GR 0 0 0 0
T1 0 0 0 0
£l 0 0 11 11
£2 0 0 0 0
E3 0 0 0 0
P1 0 0 0 0
SEIS 0 0 11 11
SUST 0 0 0 0
0CC 0 0 11 11
TOTAL 0 0 11 11
S5C Guide
GR 0 -15 0 15
T1 0 15 0 15
£l 0 0 5 5
E2 0 4 0 4
£3 0 -2 0 2
P1 0 0 0 0
SEIS 0 4 5 7
SUST 0 -15 0 15
occC 0 20 5 20
TOTAL 0 35 3 35
S4C Guide
GR 0 -7 0 7
T1 0 7 0 7
El 0 5 0 5
E2 0 2 0 2
E3 0 4 24 © 24
P1 0 0 0 0
SEIS 0 7 24 25
SUST 0 =7 0 7
0CC 0 14 24 28
TOTAL 0 21 24 32
. S5B Guide
GR 0 -16 0 16
71 0 -64 o 64
£l 0 -15 & 16
£2 0 4 v} 4
E3 0 -1 ) 5
P1 0 0 0 0
SEIS 0 16 7 17
SUST 0 -16 0 16
occ 0 31 7 32
TOTAL 0 96 7 96

-——
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- R o S S APPENDIX F-29
_\ R . ( KLV\M <b(;"""& v
‘ . RESTRAINT REACTIONS 1A pt)
Point  Load FORCES (1b ) MOMENTS (ft-1b )
name combination X Y Z Result X Y Z Result
S48 - Guide
6R 0o -7 0 7 0 0 0 0
Tl 0 -63 0 63 0 0 0 0
El ) 0 -5 0 5 0 0 0 0
E2 0 2 0 2 0 0 0 0
E3 0 3 17 18 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 0 § 17 18 0 0 0 0
SUST 0 -7 0 7 0 0 0 0
occ o 13 17 22 0 0 0 0
TOTAL o 76 17 78 0 0 0 0
"S3C Guide .
&R 0 -28 0 28 0 0 0 0
T1 0 1 0 1 0 0 0 0
El 28 0 o 28 0 0 0 0
E2 0 8 0 8 0 0 0 0
E3 1 -4 0 4 0 0 0 0
Pl 0 0 0 0 0 0 0 0
.. SEIS 28 9 0 30 0 0 0 0
- SUST -28 0 28 0 0 0 0
. ace 28 37 0 46 0 0 0 0
TOTAL 28 38 o 47 0 0 0 0
S38 Guide
GR 0 -40 0 40 0 0 0 0
Tl 0 -l 0 1 0 0 0 0
El 7 0 0 7 0 0 0 0
E2 0 9 0 9 0 0 0 0
E3 0 -3 0 3 0 0 0 0
P1 0 0 0 0 0 0 0 0
SEIS 7 9 0 12 0 0 0 0
SUST 0 -40 0 40 0 0 0 0
occ 7 49 0 49 0 0 0 0
TOTAL 7 50 0 50 0 0 0 0
WALL  Guide
0 0 9 0 0 0 0
0 0 0 0 0 0 0
7 0 7 0 0 0 0
0 0 3 0 0 0 0
0 0 3 0 0 0 0
0 0 0 0 0 0 0
7 0 8 0 0 0 0
0 0 9 0 0 0 0
7 0o 14 0 0 0 0
7 0o 15 0 0 0 0
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APPENDIX F-30

T ansit darad |
RESTRAINT REACTIONS M’Y\’

Point Load ~ FORCES (1b ) MOMENTS (ft-1b ) gE’

name combination = X Y Z Result X Y yA Result

104 Anchor
GR -2 -28 -1 28. -4 3 -14 15
T1 1 -2 0 2 -1 -1 -1 1
El 21 -1 16 26 13 -14 -18 27
E2 1 7 0 7 1 -1 3 4
E3 -4 1 22 22 18 -8 4 20
Pl 0 0 0 0 0 0 0 0
SEIS 21 7. 27 35 23 16 19 34
SUST -2 -28 -1 28 -4 3 -14 15
0cC 23 35 28 51 27 19 33 a7
TOTAL 23 37 28 52 28 19 34 - 48




Y
X

IGLES " ANGLES

|

. 2
2z
nd unequal legs : Equal leg§ an‘d unqui!lfgs x—IN —x
for dacinninn 1! Pronartizg for desioning o ..\ y™
0 . 2 -f— c\
Yl' z
Size Weight AXIS X-X - AXIS Y-Y AXIS 2-Z
L AXIS Z:Z and k | per | Area -
S r X r Thickness Ft ! S r ¥ ! S r X Tan
31 | in | I Ti" in. o f . (mifmt (w3 m i fm*{m3)n [ | | a
= : . , 0.529| 0.529 | 0.341 | 1.000
Liwx1%x% | % | 277 |0.813]0.227 [0.227|0.529{0.529]| 0.227 | 0.227
&Zg: 3,'3223 3:;33 3‘23? 3‘252’ X¥ie| e | 2.12 |0.621{0.179]0.144{0.53740.506|0.179{0.144 { 0.537 | 0.506 | 0.343 | 1.000
gfgl gf;ij g:;gas gﬁg g'gg Li%x1%x¥ | %e | 234 |0.688{0.139]0.134[0.449{0.4660.139{0.134 | 0.449 | 0.465 | 0.292 | 1.000

0:404 [ 0.753 | 0.661 | 0.528 | g.684 x¥%e| % | 180 |0.527!0.110|0.104]0.457{0.444|0.110 | 0.104 | 0.457 | 0.444 | 0.293 | 1.000
|0310 0761 0628 | 0.533 | 0528 Livx1%xve | e | 1.92 |0.563]0.077|0.091 [0.36910.403]0.077 | 0.091 | 0.369 | 0.403 | 0.243 | 1.000
0.474 | 0.546 | 0.583 { 0.428 | 0.414 x%e| % | 1.48 |0.434|0.061|0.071]0.377{0.381| 0.061 {0.071|0.377| 0.281 | 0.244 | 1.000

. . ! ! 421
3345‘1‘ gg:g g:g; g :gg g:s& L1%x1v%x% | %2 | 0.900 {0.266]0.032 |0.040{0.345[0.327|0.032 | 0.040 | 0.345 | 0.327 | 0.221 | 1.000

gg;g 3::: gf;g g:gg gg Lt x1 x% | |0800|0.234]0.022|0.031]0.304{0.296{0.022 | 0.031 | 0.304 { 0.296 { 0.196 | 1.000

0.200 | 0.583 | 0.470 | 0.439 | 0.445

0.724 1 0.739 | 0.806 | 0.487 | 1.000
0.566 { 0.753} 0.762 | 0.487 | 1.000
0.48210.761 | 0.740 | 0.489 1.000
0.334 10.769{0.717 | 0.491 | 1.000
0.303 | 0.778 | 0.5694 { 0.495] 1.000

0.363 | 0.577 | 0.581 | 0.420{ 0.614
0.310 | 0.584 0.559 10.422] 0.620
0.254 10.592 1 0.537 | 0.424 | 0.626
0.196 1 0.600 | 0.514 [ 0.427 | 0.631

0.351 10.594 { 0.636 {0.389 | 1.000
0.300 | 0.601 | 0.614 {0.390{ 1.000
0.247 | 0.609 | 0.592 | 0.391 | 1.000
0.190 1 0.617 ] 0.569 { 0.394 | 1.000
0.131 ] 0.626§ 0.546 { 0.398 | 1.000

her .
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) REV 0
' APPENDIX F-32
“ ‘ STRUCTURAL TUBING : oiny
Square ] .
{ Dimensions and properties . DimenSion:
: : _
Dimensions Properties** Dimensions
Nominal* ) Weight INominal® Wall Weight
Size. Wwall Thickness per Ft Area I S r J 2 . Size Thickness | per Ft Area 1.
In. In. Lb. n? | in* In In. ' | in3 In. in. tb. i} int
45x45 | 02500 | % | 1391 || 409 | 121 5.36 1.72 197 | 643 | ¢ :
01875 | %e | 1070 || 314 | 960 | 427 | 175 | 154 | 503 | | |20x12|05000)% 10330} 30.4
: ] 03750| % | 7852 | 23.1
4x4 05000 | % | 2163 || 636 | 123 6.13 1.39 218 | 802 | | 0.3125| % | 65.87 || 19.4
R T S S AT T 305 1A% Cres : ; :
: 03125 | %e | 1483 || 436 | 958 479 148 16.1 5.90 20x 8 |0.5000| % | &3.68 yf 254
02500 | % | 1221 || 358 | 822 | 411 1.51 135 | 487 | ! 03750 % | 68.31 § 20.1
0.1875 | % 942 || 277 | 659 | 330 1.54 06 |39 | - 0.3125| % | 57.36 1| 16.9
:
35x35 | 03125 | %e | 1270 || 373 | 609 | 348 1.28 104 | 435 | ° }20x 4105000} % | 7607 | 224
“ | 02800 | % | 1051 308 | 529 | 302 1.31 882 | 370 | i 03750 % | 58.10 | 17.1 ;
01875 | %e | 815 || 239 | 429 | 245 1.34 699 | 233 | - 03125) ¥w | 4886 1 144 | 336
3x3 03125 | % | 1058 || 311 | 3s8 239 1.07 622 | 304 | - 18x 6 [0.5000| % | 76.07 || 224 | 818
. | 02500 | % | 881 | 259 | 316 | 210 | 110 535 | 261 037501 % | S8.10 [f 17.1 | 641
i | 01875 | e | 687 || 202 | 280 | 173 113 428 | 210 | 03125 s | 4886 || 144 | 546 |
25x25 | 03125 | %e | 845 || 248 | 187 | 150 0.868 332 | 196 16x12 |0.6250| % | 110.36 || 324
: 02500 | % 7.1 2.09 1.69 135 0.899 292 [ 171 | 0.5000] %2 | 89.68 || 26.4
01875 | %e | - 559 || 164 | 142 | 114 | 0930 238 | 1.40 0.3750) % | 6831 § 20,
© 103125| % | 57.36 || 16.9
2x2 03125 | % | 632 || 186 | 0880 | 0880 | 0.690 149 | 141 | . -
0.2500 | % 5.41 159 | 0766 | 0766 | 0.694 136 | 1.00 16x 8 |0.5000} 2 | 76.07 f-224 | T2
0.1875 | % 432 [l 127 | 0668 | 0668 | 0726 115 | 0840 | i 0.3750{ % | S8.10 |17.1 | S65
! 0.3125| %e | 48.86 }-14.4.] 481
: 16x 4 |0.5000| % | 6246 184 | 481
P 0.3750| % | 47.90 || 14.1 | 382,
. ! 0.3125| %s | 4035 || 119 | 327°
B ) 14x10 |0.6250 (% | 9334 || 274 | 728
- t 0.5000| % | 76.07 || 24 | &08
‘ L 03750| % | 58.10{| 17.1 | a7s.
i ; °, ; 02125| %s | 4896 || 14.4 | #05;
] !
13
‘ *Qutside dimensions across flat sides. *QOutside dimensions across flat sides.
‘ °"Properties are based upon a nominal outside. comer radius equal 10 two times the wall : **Properties are based.upon a nominal
l thickness. thickness. : b
1 - 8
{ AMERiCAN INsTITUTE OF STEEL CoNSTRUCTION - AMERICAN InesTrT
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DESIGN ANALYSIS
APPENDIX F-33

Client KEH (FOI" ‘n-)-anQl USQ) - WQ/Mob No. “75|3)0

) LES owe 4/5/90 & MT Hoos
EoR R 3|.3 PIPE SupPopTs (SC 3 2 4) Checkeo Y =17-TFO 8y LT /<o
Location A)} PROJECTS Revised By

me ©10097S PER ANST 831 3 (Sae Nova &)

STRESS ALLOWABLES FOR SAFETY CLASS 3 AND 4 WHEN EQUIVALENT STATIC ANALYSIS, BASED CN UEC SEIS‘ﬂC IS PERFCRMNED.

. A 38 . Al06, Gr8 A312 TP304L ASCQ. Gr8 A3
Stress Loads Plates Pipes & Tube | Pipes & Tube Criteria Tubes Criteria | Threz
Type : e Reds
Min Temp Min Temp to Min Temp to ] B5Q°F
Tttt ) to 100°F T 400°F 300°F Ref £3
) Gr+Th 17800 psi 20000 psi 16700 psi S 14500 S
.. (16300 psi . Ref #
200°F-700°F) ) Tazie
Tension + .
Bending GreThe 23674 psi 25800 psi 22211 psi 1.338 174C0 psi |1.25
: Seis (22477 psi
or Wind 200°F=700°F) Note 1 Note 3
- Gr+Th 14240 pst 16000 psi 13360 psi .85 116C0 psi .8
E o (13520 psi - Yot
200°F-700°F) , ’ Reczm
‘. 4. .} Shear - canca
g I - . Gr+The 183939 psi : 21230 psi 17788 psi 1.33X 13520 psi {1.2x.8S S
e Seis {17980 psi 0.3S Hotes 233
or Wind 200°F-700°F) Note 2
Gr+Th 13350 psi - 15000 psi 12525 psi 78S 10375 psi L7585
. dat
Shear in Gr+Th 17755 psi 19950 psi 16853 psi 1.33x.758 13080 psi §1.2x.758 igecem
Fillet + Seis ‘ . Hotes L & S Hotes 345 } mande
Welding* or Wind o
Bearing - 25 o © 32000 psi . | 26720 psi 1.6 x S
| (Pressure L S Nate 2
.+ | Bounday s a0 © o
=] Only)
. S e © . - -
- | Hydro- o 28800 psi .. | 28000 psi 20000 psi 8, 33600 psi |.
] static Ho{e 4
Tes: oo °|o . . o o = "o . N
l ilefereﬁces: ‘ ’ - e . Abbreviatinng-.
OE——— ) -~
1. ANSI 831.3-87 < ' GreGravity Loads .
2. MSS sp-58 Th=Tkermal Lcads
3. MSS SP-8% Seis=Seismic Loads

SaStress Allowable from ref. 1 & 2
- Snyield Strength
Notes:
1. Ref. 1, Para 3 ). 302.3.56(a) and 321.1.3
2. Ref. ), Para 3 ). 302.3.6{a) and 321.1.3
3. Ref. 3, Para 4.
4, Ref. 3, Para 4 o o Begn.
S. Ref. 3, Para 4.5(a) )
6. If ANS[ B31.3 does not give any clear cut direction for stress analysis criteru. follew AISC Manual of S:eel

,mConstrucz:on where applicable.

';.'For welds other than fillet weld, use this al1qvab1e or see ref. | for further guidance.

o 0T e . . : . S e . w0 o ° o
v et ) . el - S :\ ‘__A_',:_.‘,_'.. R
L e T R, ”,'. L PR 5 EF ‘ Covwdlte "_.._‘ = oo -
- o °O “e .. . * H 2
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APPENDIX F-34

Normally the use of these standard design tormulas
results in a unit stress. psi; however, when the weld is
treated as a line, these formulas result in a force on
the weld, lbs per linear inch.

For secondary welds, the weld is not treated as
a line, but standard design formulas are used to find
the force on the weld, lbs per linear inch.

In problems involving bending or twisting loads
Table 5 is used to determine properties of the weld
treated as a.line. It contains the section modulus (S« ),
for bending, and polar moment of inertia (J«), for
twisting, of :some 13 typical welded connections with
the weld treated as a line.

For any given connection, two dimensions are

needed, width (b) and depth (d).

e pe i T8 e B apelds oo B0
to bending 1oads, and polar moment of inertia (Jw)
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 Weld Size by Using Allowables

Weld size is obtained by dividing the resulting force
on the weld found above, by the allowable strength
of the particular type of weld used (Sllet or groove),
obtained from Tables 6 and 7 (steady loads) or Tables
8 and 9 (fatigue loads).

If 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.

fomm VEZ o B2 | eeeieaeaannn, ..(3)

- | O
If there are three forces, each at right angles to
each other, the resultant is equal to the squarc root
of the sum of the squares of the three forces.

gr=\/flz+fzz+fazl.....'.',.,..... ..... (4)

One important advantage to this method, in addi-
tion to its simplicity, is that no new formulas must
be used, nothing new must be learned. Assume an
engineer has:just designed a beam. For strength he
has used the standard formula o = M/S. Substituting
the load on the beam (M) and the property of the
beam (S) into this formula, he has found the bending
stréss (o). Now, he-substitutes the property of the

Rer N

t
Bending Twisting
. Jont {about hotizantal amie n-a) k
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T s
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Determining Weld Size / 7.4-7

1 ABLE >—Properties of Weld Treated as Line

Outiine of Weided

weld, treating it as a line (S.), obtained from Table 3,
into the same formula. Using the same load (M),

= M/S,, he thus finds the foree on the weld (f)
per linear inch. The weld size is then found by di-
viding the force on the weld by the allowable force.

Applying System to Any Welded Connection

1. Find the position on the welded connection
where the combination of forces will be maximum.
There may be more than one which should be con-
sidered.

2. Find the value of each of the forces on the
welded connection at this point. (a) Use Table 4 for
the standard design formula to find the force on the
weld. (b) Use Table 5 to find the property of the
weld treated as a line.

3. Combine (vectorially) all of the forces on the

‘weld at this point.
4. Dctermine the required weld size by dividing -

this resultant value by the allowable force in Tables
6,7, 8, or 9.
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CRINNELL CORPORATION

'APPENDIX F-35 . 3_
. APP |

DESICN REFORT SUMMARY
FOR
FIG. 1378 u-20LT
(Normal & Side Loaded)

1. GZNERAL INPORMATION

. “ULE CLabS: i, 2, 3, MC ZRAVICZ LI¥ITS: > Levels A,B,C,D
HATZRIAL DATA: See Page 2 DESICH TZMEZIRATURZ: 650°2
LOAD RATINGS: See Pages 3~5,7 DIMINSIONAZ DATA: See page 6
DESIGN BY: Analysis

. 2. CERTIZICATION

. I CZRTIFY TEAT THE LOAD CAPACITY OF RONALD T, WISMIEWSK]
T THIS COMPONENT STANDARD SUPPORT IS _ ]
RATED IN ACCORDANCE WITH THE AREQUIRE- : &Q%
" ENTS OF TEZ A.S.M.E. BE&PV CODE, 75(3
SECTION III, SUSSZCTIONS NCA & NF AND KO, (&2 4
GRINNELL'S DESIGN SPZCIFICATION Mﬂ 24 /53|l
PE188-1. : REGISTERED '
" THE SUBSTANTIATING DESIGN REPORT DR -, PROFESSIONAL EMQQMERX- |1 R
©137, DESIGN REPORT CZRTIFPICATION, AND KTl T, A ez i

—
- GRIMNELL'S DESIGN SPECIFICATION ARE

. LOCATZD AT THE PIPE SUPPORT DIVISION -
'CRANSTON, RT.

sy

- ‘3. REVISTONS
DRS DR Code Cade
Rav. Rev. Edition Addenda B.Z. Dace
2 1986 1938 RT# 7/24/89 .
=) - / e L j .
T (554Ce/12) '
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| : SUBSECTION NF ': .
e . S
4. COMPONENT SUPPQRT INFORMATION
ITEM MATERIAL SPECIFICATION| ITEM TYF:
l. U-Bolt Sa-36 Linesar
. 5 : SA-307 Gr. B or
- Hex Nut ASTM A~307 Gr. A%* Linear
I
*Cole Case N-249
S . _ .
L - o REF 5 - ST
a Y A ‘
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APPENDIX F-37

GRINNELL CORPORATION
QUALIFIED PRODUCT

LOAD RATINGS

FIG. 137N u-20LT

PAGE 3 of
DRS 137
REV. S

-~

[

MAXIMUM MNORMAL LOADS (LBS) @ 65’005
PIPE |
SIZE DESIGN LOADING &
LEVELS 4 & B LIVEL LEVZL D
1/2" 485 645 510
3/4" ags A sas 2
i* £35S 6845 ] 219
1 1/4" 1220 1620 22350
11/2" 1220 1620 2250
2" 1220 1620 2230
2 1/2" 2260 3010 4250
3" 2250 3010 4250
3 1/2" 2260 3010 4250
av 2260 3010 4230
5" 2260 3010 4250
6" 3620 4810 6810
g 3620 4810 - 6810
10" 5420 7210 10190
12" 7540 10030 14180
14" 7540 10030 14180
16" 7540 10030 14180
18" 9920 13200 18630
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. LOAD RATINGS ' REV.s
APPENDIX F-38
MAXIMUM SIDE LOADS (LBS) @ 650°F . 3

PIPE DESIGN LOADING &
SIZE LEVELS A & B LZVEL € -- - LEVEL D

. 172 63z g3z 120% |
3/4 63% 83= l20=
- | &y i Rz | 120
1 1/4 : logz 26C= 370
1 1/2 log= 260 370%
2 loaz 260 3702

SRR - "'""""Y'-' wp-, -v~\—~r_f—~—---a —..-W__-_v. e ———— -.q—-.--—sc-——--— -v.—.-~--. o imw e -

e
._'..

TJ' s LA SRR A -t-:-.:s) B 184'5‘ s ',".P,.?zt: "e'-.',,';; o 240"" B BT [ i) 3 s o— . : ;
e 3 1/2 1g4s 240z ' 350 B

v-{- '.s-u-«--. -] ey,
F »

PSS e A Sy T g —---—o-v ttatumiaead D S bR (e | s Semntr e - .,
_, Y.yt e - s 18 RN R N -y 2 * reant % S
Th Lo T . T Kiye L240F LU TIhE 3502 Toom
= ——

e lgax 240% 3502

6 _ 2772 3722 520 |
g 277% . 3702 520%

19 anns 530 - 7502

12 422% 560 790

14 422&° S0 790

e e . 4228 ~ seo 790%

o S ReE b T einEacs
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TABLE NO. l—KB-ll CARBON STEEL ALLUWABDLE 1 SHIIUN ANU IACAR YALUGS \in Pounds)t-4

WHC~SD-WM-DA-135
T _ REV 0

'y 2 2000 oss ', 2 300G psi '¢ 3 4000 038 { ', = 6000 o3
Tension Tension ap Tension Tension
DEPTH

EMBED. win? Without? witn? Without* win? Without?® witnd Without?
(incres) | So.mnsa. | So. inso. Shear So.!nsp. | Seo.inso. Shear So. tnsn. | So.inse. Shear So. nso. Sa. lnso. Shase
Ve 230 125 00 3 155 <0 360 150 0} 0} 220 400
3 328 25 204 55Q M0 400 390 295 F) 625 | NS | a0
3'ls 625 315 40 625 315 400 635 RIT] <00 625 | M5 | W
1's 00 250 925 615 30 975 710 155 1,025 300 | <00 1.025
2 1125 565 1100 1.210 05 1100 1290 633 1,100 1esg | 725 1100
4y 1.250 625 1,100 1.300 650 .10 1.350 675 1100 1350 | 723 1100
2, 1100 550 1310 1230 615 1.820 1.363 680 1820 1.625 | . A#i3 1.3
Mo} LIS 873 130 2000 1.000 1.330 2.230 1.125 -1.840° ) 2635 ) 1315 | 1au
6 1.950 975 1.840 2163 1.080 1.440 2375 1190 1.840 2635 | 1315 1.830
h3TA 1500 750 2.478 1.750 x7s 2875 2.000 14600 2.875 280 | 1250 2475
4 2250 1125 3428 2670 1.335 3128 3.000 153 A3 bk as R B BT R I
T T m i | e G 5ms T e s T VAW s TR g ShaT T ieed Tl
A 1850 | 935 | 3875 | A1TS LOYO | 38TS | 230 1250 | 3875 | 30w | 1500 | 3.875
Y 2350 ) 1578 S 3.875 1.940 4.225 | 4500 L0 ) 3235 ) 3300 ) 2330 ) 3228
8 | 3.750 1.875 4235 1625 2315 4223 | 5.3C0 | 2750 ) 4225 ) 3925- | 2965 | 4228
Ay | 3128 1565 6.625 | 3300 | 1.900 7425 ] 4335 | 2190 | 7625 | 5250 | 825 | 8.625
i $ | So0 ) 2300 8.625 | S5.818 2910 8.625 | 6.625 | 3315 | 8.625 | 82%0 | 3.025 | 8.625
) b9 6.250 3125 3.625  7.w0 3395 4625 | 8.125 | 4065 ) K625 } 10000 | L0 | 3.625

agzregate must comply with U.B.C Standard No. 26-2,

‘Thqnabul:ned tension and shear vaijues are for anchors installed in stone-3g2regale concrete having the compressive sirength at the time of instailation. Concrete

* 2These tensjon values are only applicable when the anchors are instatled with special inspeciion as set forth in Section 306 of the code.
>These iension values are only applicable when the anchors are instatled without special inspection as set (orth in Section 306 of the code.

o b:-xagulai:d values ase for anchors instatled 2 minimum of 12 2achor diameters on center for 100 percent efficiency. Spacing may be reduced 10 6 anchor
cters: provided the vaiues are reduced SO percemt. Linear interpoiation may be used for intermediate spacings.

TABLE NQ. Ill—AIS1 304 ANO 318 STAINLESS STEEL KB-il ALLOWABLE TENSION AND SHEAR VALUES {In Pounds)'*

- ’mcd tension and shear values are fur anchars instsiled in stone-ag,
ot

hese tc

maon vaiues are anly applicahle when the anchors are in

te must comply weth U.B.C, Standard No. 26.2, ° o

ialled with special inspection as set fonth in Scetian 306 of the i
nsion values are uniy spplicable when ihe anchors are inualied without special inspection as set fonh in Sectinn 306 of the code.
f'The tshutated valwes are for an

comie.

Medmay o
.

chan inialled a miniavim of 12 anchor dismeters on center toe 11X) percent cificiency, Spucing may be reduced o b anchee Ll

: ;‘.;x."-:'-&
'7‘1-.}"-.-:1:'.»"-

r°, = 2000 o3t . = 3000 o3s 1", 24000 p3 ] ", 2 5000 031
Tension Tension Tension Tension
.OEPTH -
EMBED. witnd Withoud? witnd Without? with? Withaut? With? Withaut? )
{incnes) | So.inso. | So.inso. Shesr So.in1o. | So.inse. Shesr So.Insp. | So.inso, Sheae So. !nsn. } So.lnso. Shear
1y Joo 150 525 315 156 | 520 22 165 350 3s¢ | 175 550
2 40 20 550 520 260 550 520 260 550 520 280 550
3l 520 260 550 520 260 550 520 240 3350 520 %0 530
Vi 400 200 8235 460 | 230 950 51s 260 1.075 625 | 315 1.150
2 875 440 1250 1.023 515 1.250 1.175 590 1.250 1350 | 675 1.250
4, Lo 500 1.250 j 1.250 625 1.250 1350 675 1.250 1330 | 675 1250
24y 300 400 1,700 1.000 500 1,740 200 ] 600 1,775 7| 1250 625 2.045
.3 1.250 625 2,085 1.625 315 2,085 2,000 1.000 2.085 1250 1,125 2.08%
i 6 1375 690 2,085 1,765 880 2.085 2.150 1.075 2083 2330 1.275 2,035
2% 1.175 590 | 2.625 1500 750 | 2875 | LjC0 | 850 | 3.1I5 1.800 900 | 1125
4 1.750 875 3125 250 1128 3.125 2150 1375 3128 3000 | 1seo 3125
7 2250 1135 3128 2825 1415 3.432S 3,425 1.715 3128 JAIs ) Lns | 3azs
3 1.450 725 2.700 1.825 915 3.100 200 1,100 3500 2,450 1.225 4.500
FUA 2.350 1175 4.22 3.050 1.525 4,363 3.025 1815 33500 3375 2190 3300
P8 2750 | 1578 4.500 3.015 LR35 1500 1250 ] 2128 4.5041 4300 | 2400 ] 4500
i 2425 | 1465 3700 ] 3.625 1315 | 6350 4325 | 2.l6s 7.000 45 | 2250 7.4x0 \
| :6 4025 | 2065 7.6 B.AXX) J.000 7.000 6.750 3.575 7.000 6.375 | =0 7.000 <4
| 3.250 | 2625 D R .00 R.800 4.41%) 7.000 8500 | 3400 | 7000 e

sregate concrele having the compressive strength at the time of installarion. Concrere ™

P S T ) ~.9

$32 S

33

I diwmeten provaded the value are reducer SO percent, Lincar imerpolation m3y he used lur intermenhizle spacinesx, O o T
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Table 5.2.6 Properties of Various Cross Sections

WHC-SD-WM-DA-135
REV 0

BEAMS 5-29

W = moment of inertia: [/c = section moduluss r = VI/A = radius of gyration)

Section ‘ Moment of inertia i Section modulus !

Radius of gyration

I = E bA> ___b’h’ b (h? cos? @ + ! sin? a)
12 3 6B + A1) Y
' i
I _ b b bk bh (m cos g 5 b sin? o)
e 6 3 6B+ At 6 \ hcosa +bsina
h bh M oonla 4 bl aind g
rm e - 0280 — = 0.577A — \/’ifi'liiﬂ"_’:
2 V3 V66 + A | 12
] //T /] 7
. x 44 = %.T z
< s YA © l
2 L2 e
o201 fom 1 =

i
|
b Hé — ae He = ht bh? 2
] = (- A3 &L —c m =
i3 / 12 5 6 ¢T3k
I bm-w 1 HS = ke VI H - 4 bht
c"6 H 6 H 12 H 24
.- Vv"_;f:T “ ETd i =1 .
12(H = h) 12 : 12 V18
-
© = — T
i 4 |- < [
’ Sy Z
—b = kgl
bA? 34/3 1+ 2+/2
—— — 4 ———R(
I=53 6 & 6
I bas $/3
- ] MR 0.6%06R3
PNT KR 6 ©
ral 3 0.475
\/z 2-48 4758

NOVre, Square, axas samwe as firse rectangle, side = b [ = 64712 1 = 13/6; » = 0239,
Spare, diagonal taken as axist £ w 54712, i/e = 0,1 1794%; r = 0.2895.

Bauschinger quotes for soft steel plates, 1.27; Considére, 1.37:

~ Wide plates will not expand and contract freely, and the
value of £ will be increased on account of side constraint. As
a consequence of lateral contraction of the tibers of the tension
side of a beam and lateral swelling of fibers at the compression
side. the cross section becomes distorted to a trapezoidal shape,
and the ncutral axis is at the center of gravity of the trapczoid.
Strictly, this shape is one with a curved perimetcr, the radius
being 7. /u. where 7, is the radius of curvature of the neutral

o the cross %8 o Ocesn the ot tain fqnaliulion of stress over the cross sec- ]
compressi S, W'ﬂg:e strength S, in tension as foliows: Hatt, 1.5 (Railroad Ga:.. 1899).
{e of 2 beam 2 R or sandstone, S, = 35S, for con-
ne 1= 57" e ) et | :?')d.(g.'qc""‘ x = 235,
rectilinesr g i the cn‘--lmx.}fulurc bch.ns practically when
stress-straif ; e \unwxrtmlt?mh?“.m. fange is reached.
a. compressios_ gl % % s grauns "ltldn_nnmg material, the elastic limit
1en below - LTI M'd‘." than in tension. depending upon the
to dcveIOPl’,‘ e -:‘ure.,,c:p_lh of scction, For the same breadth,
. use of the 4 N ne o ‘.“f"‘ werease of height. No difference
< that is Bot p.l 9t an Lbeam, or with hard materials. line of the beam. and u is Poisson’s ratio.
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DESIGN CALCULATION WHC-SD-WM-DA-135
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{1) Drawing ) (2) Doc. No.
(4) Building _24 j- V=~ 701 {new)(S) Rev. (6) Jo
(7) Subject __SLAR DrESiGN
{8) Oniginator _R 1. JORIZZEN Date -7/2:_7;73

(9) Checker _ Z LM Date 7}.2 §/93

APPENDIX G-2

(10)
SLAB ON GRADE - NO FOOTING

Problem:

The proposed new compressor building (241-U-701) will be located in an area
containing an existing asphalt slab positioned several inches below ground
surface. An assessment of field conditions shows that radiological
contamination exists immediately below the asphalt layer. Because of the
contamination, the asphalt slab cannot be breached or the soil excavated
without high costs associated with labor and disposal of contaminated material
and severe impact on construction completion schedule.- This preclusion of
soil excavation results in 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 is to ensure that the bottom of a footing is
below the frost 1ine. The volume changes (frost heave) that occur during
freezing and thawing of the soil mass supporting the foundation can produce
excessive stresses in the foundations in a building and, as a result, cause
damage to the walls which are supported thereon.

Solution:

If a foundation is built above the frost 1ine, a method to eliminate or
minimize the effects of frost action on building integrity is to eliminate the
water in the soil under the footings. Using a slab on grade without footings
extending below the frost 1ine is an acceptable structural support system in
the 241-U-701 building if water is eliminated below the slab. ‘

Frost action does not occur without the presence of water in the soil. There
are three sources of water that could contribute to frost action.

1) The soil mass is below the water table.

2) The water table is within fairly close proximity to the soil that
supports the foundation such that upward movement of moisture by
capillary action, evaporation, or condensation can occur.

3) Percolation from rainfall or snow melt.

The deep water table in the 200E Area precludes concerns about items 1 and 2
shown above. Item 3, rain and snow melt percolation, can be controlied with
proper drainage. The slab design will incorporate drainage controls that will
eliminate percolation water. Note: The natural moisture content of the soil
below the asphalt Tayer is the only water present. A typical value for

Hanford sands is 5% moisture content. This Tow value will not contribute to
frost heave.

BD-6400-060 1 (12.87)

\-.- it
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(1) Drawing (2) Doc. No.
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