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1.0 INTRODUCTION

1.1 Purpose and Scope

A video camera is planned to be installed on the radioactive storage tank 241AW10t at the
DOE's Hartford Site in Richland, Washington. The camera will occupy the 20 inch port
of the Multiport Flange riser which is to be installed on riser 5B of the tank 241AWl01
(3,5,10).

The objective of the project reported herein was to perform a seismic analysis and
evaluation of the structural components of the camera for a postulated Design Basis
Earthquake (DBE) per the reference Structuraa Design Specification (SDS) document (6).
The detail of supporting engineering calculations is documented in URS/Blume Calculation
# 66481-01-CA-03 (1).

1.2 Structural Description of Creston Video Camera

The camera assembly consists of the camera unit itself and a steel frame, referred here as
the camera mast structure, that holds the camera in position inside the tank 241AWI01.
The camera mast structure is secured to the 20 inch port of the Multiport Flange (MPF)
riser by means of twenty 3/4 inch A307 bolts. The camera mast structure is a four legged
stainless steel structure made of four 1.25 in diameter pipes that are welded at top, bottom
and intermediate locations to 1/4 inch end plates. A discontinuous lacing using 1 x 3/16
fiat steel ties the four comer pipes together. Figures 1-1, 1-2 and 1-3 show the upper
mast, lower mast and the cameraroll mechanism, respectively. The properties of the
different components of the camera mast structure are summarized in Table 1-1. A set of
preliminary shop drawings of the camera (2) were provided by WHC for this evaluation.
A set of "as-built" drawings were also provided by WHC at a later date (11) for review
(See also section 1.5).

1.3 Design Modifications

The original design of the camera mast, as shown in Figures 1-1 and 1-2, include flat steel
bars for diagonal lacing members. The single lx 3/16 fiat steel diagonal members were
found to be inadequate for compression and were replaced by a (tension only) cross
bracing using the same size steel bars as shown in Figure 1-4.
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1.4 Design Codes, Standards and Specifications

The design of the Creston Video Camera was evaluated in accordance with the following
Design codes, Standards and specifications.

1.2.1 "StructuralDe.signSpecification for Installationof Creston Video Camera on Tanks
241AWl01, 241SY101 and 241AN107", Westinghouse Hanford Company, July
1994.

1.2.2 "StandardArchitectural-CivilDesign Criteria," Document No. SDC-4.1, Hanford
Plant Standards, Rev. 11. Department of Energy, Richland Washington (9).

1.2.3 "GeneralDesign Criteria," United States Department of Energy, DOE Order No.
6430.1A.

1.2.4 "Design andEvaluation Guidelines for Department of Energy Facilities Subject to
Natural Phenomenon Hazards," UCRL-15910, June 1990.

1.2.5 "Nuclear Facilities - Steel Safety, Related Structures for Design, Fabrication and
Erection," ANSI/AISC N690-1984.

1.2.6 "Seismic Analysis of Safety-Related Nuclear Structures and Commentary on
Standard for Seismic Analysis of Safety Related Nuclear Structures," ASCE
Standard ASCE 4-86.

1.5 As-Built Drawings

The as-built drawings (11) of the Creston camera mast were reviewed. Minor differences
between the as-built and the preliminary drawings are summarized in reference (1). The
differences had no impact on the results of seismic evaluation from using the preliminary
set of drawings.

I-4
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2.0SEISMIC Ad IAd.,YSIS

2.1 Seismic Load Criteria

The camera mast structure supporting riser and its connectaon to the tank root ser_e as a
contalnr'_,mt of radioactive material inside the tank and are classified as nonreactor safety
class 2 structures (6). According to the specifications of reference 6, The MPF assembly
and supporting 42 inch riser should be evaluated against application of normal loads and
DBE loads as follows:

DL
DL + DBE
DL-DBE

VChel_

DL: Dead Loads

and

DBE: Design Basis Earthquake loads defined by a 5 % damped ground surface
acceleration response spectrum with a zero period acceleration (ZFA) of
o. 2 g (6).

The reference (9) specifies that the MPF be subjected to DBE loads applied in three
orthogonal direction simultaneously The said reference also allows that the vertical
component of the DBE ground motion be reduced by a factor of 2/3. To account for

• potential amplification of the vertical ground motion by the tank roof, reference (6)
specifies that the vertical motion not to be scaled by the 213 factor.

2.2 Acceptance Criteria

The computed stresses in the Steel components of the MPF assembly were evaluated in
accordance with the specifications of ANSI/AISC N690-84 (7). A summary of the
applicable load combinations and corresponding stress allowables considered in this
evaluation is tabulated in Table 2-1.

1-5
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2.3 Analysis Procedure and Stress Evaluation

A finite element model of the camera mast structure, as shown in Figures 2-1 was
"-" developed using computer program SAP90 ( 8 ). To account for the flexibility of the

sut_rting riser the stick model of the supporting Multipor_Flang _IPF') structure _w,di_.s
supporting a2 inch nser,use_ fo_:evaluation of MPF (10) in a separate stud?, wa_
incorporated in the model of camera mast.

Frequency analyses of the camera model was first performed to extract the natural
freqtmacimatwlmode shapes. Table 2-2 summarizesthe properties of the first 20 modes
of vibration for the cameramodels.

Response spectrumanalysi#of the model was then performed using the DBE free field
acceleration response spectrum for 5% damping.The free field response spectrum was
usedbecauseno tankroof responsespectrumwas availableat the time of this evaluation.
Reference(6) requiresthat the(mmembe subjectedto the DBE spectra in three orthogonal
directions simultaneously. To account for potential amplification of the vertical ground
motion by tile roof of the 241AWl01 tank, the vertical spectra was not reduced by 2/3
factor.

The results from response spectra analyses were used to compute stresses in the
eomtx)nentsof the emtmmmastm-acmm.Table2-3 summarizesthe computed stress ratio.
A_ shownin Table 2-3, computedstremratio#for componentof thecamera are all within
the specified limits with largestmaximumstressratios of 0.81 and 0.48 occurring at the

"--" weldconnectingthe lacingmembet_to 1.25"SS pipesand weldedconnection between the
light supports and the SS pipes, respectively.

The results from response spectrumanalysis were also used to estimate the maximum
lateral displacement of the camera mast structure to ensure that camera mast will not
interact with any adjeeentequipment. A plot of the deformed shape of the camera mast
under DBE loads is shown on Figure 3-1. The maximum computed relative lateral
displacement of 0.6 irmhesoecures at the lowest nodal poiht of the mathematical model
which representthe lowest pointin thecameraassemblystructure.

I-6
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TABLE (1-1) Properties of Creston Camera Components for Tank 241AWl01

YIELD TENSILE
PART STRESS STRENG

NO DESCRIPTION SIZE THICK MATERIAL _"t(ks=) Pt(ks=)

42-1 UPPER MAST ASSEMBLY

42-2 SHIELDING PLATE 22"I) 3" CARBON STEEL 36 58

42_3 COVER PLATE 22"0 1/4" 300 SERIES SS 25 70

42-4 MANIFOLD ASSEMBLY

42-5 MANIFOLD TUBE 22"D 2" 304 SS ABTM A312 35 85

424 DIVIDING PLATE 19.65x4' 3/6" 300 SERIES SB 25 70

42-7 FLANGE PLATE 27.5"0 3/4" 304 SS ASTM A240 25 70

424 I I/4 IPS PIPE 1079" 0.14" SCH 40 304 SS 30 75

424) PIPE WELDING DETAIL

42-10 CROSS BRACE DETAIL

42-11 FLANGE PLT GASKET 1/8" GARLOCK 3000 N/A N/A

42-12 MATING PLT GASKET 1/8" GARLOCK 3000 N/A N/A

40-3 MATING PLATE 13"x13" I/2" 300 SERIES SS 25 70

40-5 CROSS BRACE 1"xIS" 3116" 300 SERIES SS FLA 25 70

40-I LOWER MAST ASSEMBLY

40-2 BOTTOM PLATE 13'x13" 1/2" 300 SERIES SS 25 70

40_3 MATING PLATE 13"x13" 1/2" 300 SERIES SS 25 70

40-4 UGHT SUPPORT 15fx1" 3/8" 300 SERIES BS FLA 25 70

40-5 CROSS BRACE 1"x15" 114" 300 SERIES SS FLA 25 70

40-(I GAS TUBE DETAIL

40-7 LIGHT FITTING DETAIL

40-8 CROSS BRACE DETAIL

40-8 PIPE WELDING DETAIL

40-i 0 1/2NPT NIPPLE MO 84'D 1/2" 1/2 NPT x 2 1/2 SS NIPPLE N/A

40-11 I I/4 IPS PIPE 86.0" 0.14" SCH 40 304 SS 30 75
_.

40-12 3/8 IPS GAS PIPE 875"D 0 15" 3/8 IPS SCH 40 304 SS PIPE 75
x'9,34" 25

40-13 FITTING 4" 300 SERIES SS 25 75

40-14 FITTING GASKET 1/8" GARLOCK 3000 GA N/A N/A

I-8
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TABLE (2-1)-LoadCombinationsandallowablestresslimits

Structure Load Load Combinations Stress Limit

Category Category Coefficient (*)

Steel Normal DL 1.0
Extreme DL + DBE 1.6

W'here

DL -- DeadLoads

DBE = DesignBasisEarthquakeload

(*) The shearstressallowablesforsteelandboltsareincreasedby 1.4.

Allallowablestressesshouldnotexceed0.7*Fu
where:

Fu= Ultimate tensile strength.



TABLE (2-2) - Summary of Frequency Analysis

MOI3E FREQUENCY PERIOD P A R T I C I P A T i N G M A S S- (percent)

XlUMBER (HZ) (SEC) MODE X-DIR Y-DIR Z-DIR X-SUM Y-SUM Z-SUM
1 3.182 0.31423 1 0.000 3.466 0.000 0.000 3.466 0.000

2 3.200 0.31247 2 3.474 0.000 0.000 3.474 3.466 0 000

3 10.475 0.09547 3 0.262 0.243 0.000 3.737 3.710 0000
4 11.881 0.08417 4 0.369 0.415 0.001 4.105 4.125 0.001

5 14.510 0.06892 5 0.185 0.159 0.000 4.290 4.284 0.001 < =:O "It-

6 27.528 0.03633 6 79.650 1.494 0.013 83.940 5.779 0014 "". _l
(/)

7 27.548 0.03630 7 1.485 79.807 0.001 85.426 85.586 0015 ,.-4• i
:=E

8 32.057 0.03119 8 0.014 0.013 0.000 85.440 85.599- 0 015 ;o :¢
9 38.304 0.02611 9 0.070 0.158 0.000 85.510 85.757 0 015 m i

I
,-., 10 38.786 0.02578 10 0.127 0.037 0.000 85.637 85.793 (}015 =
0 OP.-"

11 39.243 0.02548 11 0.026 0.021 0.000 85.663 85.814 0015 o_(._

12 45.454 0.02200 12 0.006 0.010 0.001 85.669 85.824 0 016

13 50.228 0.01991 13 0.006 0.025 0.086 85.674 85.848 0 1I)3

14 57.144 0.01750 14 0.004 0.000 0.027 85.678 85.848 0 130
15 72.505 0.01379 15 0.000 0.009 0.791 85.678 85.857 0 'J'21

16 78.109 0.01280 16 0.002 0.000 0.194 85.680 85.857 I ! 15
17 112.010 0.00893 17 0.010 0.000 6.948 85.690 85.857 _.(Jt$3

18 150.223 0.00666 18 0.284 0.005 77.174 85.974 85.862 85 237
" 19 186.701 0.00536 19 3.711 2.898 2.609 89.685 88.760 87 _-IG

20 200.561 0.00499 20 3.448 4.470 0.816 93.133 93.230 8_ _t_2_
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TABLE (2-3) - Summary of Computed Stress Ratios

I I I MAX ALLOWABLF

;_ART STRESS STRESS STRC_S

"qO. C)ESCFIIPT1QN KSI_ _KSI_ _ATIC

42-_ JP_ER MAST ASSEMI:_Lv

42-2 SHIELDING PLATE 0.0549 20.16 0 0027

BOLT w/Man#_l Tube 0,922 33,8 0.0274

4g-3 COVER PLATE

4g-4 MANIFOLD ASSEMBLY

4:1-6 MANIFOLD TU81_ 0.8e 14 0.0(536

BOLT wl Shiading Plate

WELD wl Range Rete 0.974 10.5 0.0928

42-6 DIVIDING PLATE

42-7 FLANGE PLATE 2.94 14 0.2100

BOLT w120" Risf .651W 30.41< 0.0280

WELD wt 58 _pu 0.758 2.625 0.2888

42-a 1 I/4 IPS PIPE 0.2_X)

42-9 PIPE WELDING DETAIL

42-10 CROSS BRACE DETAIL

42-11 RANGE PLT GASKET

42.13 MATING PLT GASKET

40-3 MATING PLATE 2.0 14 0.1857

WELD wl SS F_pu 0.312 2.(525 0.1189

40-5 CROSS BRACE 0,3500

WELD w/SS PIDet 1968 5.25 0,3749

40-1 LOWER MAST ASSEMBLY
i

42-2 BOTTOM PLATE 0.0157 14 0.0011

WELD wl SS _p_ 0.541 2.625 0.20(}I

40-3 MATING PLATE (SEE ABOV_

40-4 IJGHT SUPPORT 0.1070

WELD wl 88 I_pee 0.75 3.5 0.2143

CROSS BRACE (SEE ABOVE)

GAS TUBE DETAIL

40-7 UGHT FITTING DETAIL

CROSS BRACE DETAIL

40-0 PIPE WELDING DETAIL

_ 40-10 I/2NPT NIPPLE MODS

40-11 _ I/4 JPS PtPE 0._450

40-12 316 IPS GAS PIPE 0.0670

WELD w/SS Pipes 0.140 3.5 0.0426

40-13 FITTING

40,14 RTTING GASKEI"
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Figure (1-1) - Structure of Upper Mast Assembly
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STRUCTURALDESIGNSPECIFICATION
FOR

VIDEOCAMERASIN TANKS
241AWI01,241SYI01,AND 241ANI07

1.0 INTRODUCTION

This documentestablishesthe requirementsand guidelinesfor performing
the structuralevaluationof the videocamerasthatwill be installedon
tanks 241AW101,241SYI01,and 241AN137. The video cameraon tank
241AWI01will be installedin a multiportflange (MPF)assembly(H-2-
818144)while the video cameraon tank 241SYI01will be installedin the
multi-portriser (MPR)assembly(H-2-821101).The video cameraon tank
241ANI07will be installeddirectlyon the existing12-in.riser 7A.
This documentaddressesscope of the analysisand the loadingand the
load cases that are to be analyzedand establishesthe acceptance
criteriafor evaluatingthe resultsof the structuralanalysis.

1.1 Scope

The scope of this documentincludesthe following:

• Identificationof the designrequirementsapplicableto the video
cameradesign fromthe HanfordPlantStandard,SDC-4.1(Reference
8.2),U.S. Departmentof EnergyOrder No. 6430.IA(Reference8.3)
and UCRL-15910(Reference8.4), documents

• Definitionof the variousdesign-basis,beyond-design-basis,
transportation,and normalinstallationloads to be consideredin
the structuralevaluationof the video camerasand the loads that
the video cameraswill have on their supportingstructure

• Definitionof the loads and loadcombinations

• Provisionof acceptancecriteriato serve as the basisfor
qualificationof the video camerasunder design-basisand beyond-
design-basisloads.
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1.2 Jurisdictional Boundary

This structural design specification covers the entire video camera
assembly, including the bolts that connect it to either the MPF, MPR, or
e:<is[ing tank riser. Evaluation of the effect that the ce_c_ion f:_,<_:_
and moments from the AWl01 and SYIOI video camera assemblies will have
on their supporting structures, the MPF or the MPR, are not within the
scope of the camera structural analysis. However, these loads shall be
reported so that an evaluation of their effect can be performed and
incorporated in the structural analysis for these support structures.
The effect that the ANIO7 Camera will have on it's support structure,
the existing tank riser 7A, is within the scope of the camera structural
analysis.

1.3 Definitions

Shall Consider: Requires a referable assessment with discussion of
rationale when an alternate method is selected.

Shall: Denotes a requirement.
Must: Denotes a requirement.
Should: Denotes a recommendation.
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2.0 GENERAL REQUIREMENTS

2.1 Analysis Requirements

SDC-4,1 (Reference 8.2) provides the criteria for est_bli;hinq _he
design loads for facilities. These criteria are based on four safety
classifications (Safety Class i through 4) for the structure, system and
component. The safety classes can be correlated respectively to the
High-Hazard, Moderate-Hazard, Low-Hazard/Important and General-Use usage
categories defined in the 1990 version of UCRL-15910 (Reference 8.4) for
non-reactor facilities. In the 1992 draft version of UCRL-15910, these
descriptive classifications have been modified, in reverse order, to
Performance Categories I through 4. Safety Class i structures, systems,
and components are those that perform a function required for nuclear
criticality safety or whose failure might result in a significant
release of radioactive, hazardous, or toxic materials as defined by DOE
Order 6430.IA, Division 13, as it relates to non-reactor nuclear
facilities.

In addition to normal loads, non-reactor Safety Class I structures,
systems and components are to withstand the effects of extreme
environmental loads including design-basis earthquake (DBE), design-
basis wind (DBW), design-basis flood, volcanic eruptions and other
abnormal loads considered on a case by case basis. Non-reactor Safety
Class 2, 3 and 4 structures, systems, and components are those that are
not Safety Class I; these are specified respectively as onsite
safety-related, occupational safety-related and non-safety related
items.

Tanks 241AW101, 241SYI01, and 241AN107 are non-reactor Safety Class i
structures. The risers and the supporting structures for the video
cameras, the MPF, and MPR, are non-reactor Safety Class 2 structures.
The video cameras that will be installed in these tanks will also be
considered non-reactor Safety Class 2 components for the purpose of
these structural analyses because they transfer reaction loads to Safety
Class 2 structures and because their connection flange will provide
containment of radioactive and toxic materials under normal operating
conditions.

Section 0111-99.0.4 of Reference 8.3 states that "the adequacy of
systems, components, and structures to withstand a seismic event shall
be verified by a dynamic analysis, except where it can be demonstrated
that the use of a simplified approach, such as a static load method,
component testing, or a combination of testing and analysis provides
assurance of adequate seismic design. The ratio of vertical-to-
horizontal 1_l_celerationshall be two-thirds, unless site-specific data
justify the use of a different ratio." Therefore, the MPF together with
the tank and the other supporting structures shall be evaluated by
dynamic analysis for DBE loads. A response spectrum method of
structural analysis is an acceptable method of analysis for this
purpose. Section 0111-99.0.8 of Reference 8.3 states that "Safety class
structures and structural members shall be designed to resist the
appropriate load combinations provided in UCRL-15910." Therefore, the
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load combinationsprovidedin Section6.0 of this documentshallbe
based on UCRL-15910.

Section0111-99.0.8of Reference8.3 also statesthat "Safetyclass
steel structuresshallmeet the design,fabrication,and erection
requirements of AHSI,/AISCN690 for new construction or _riqinal (or..

equivalent) codes for existing construction providing the margin of
safety of the overall facility is maintained." For the video camera
assemblies, the structural evaluation shall be based on ANSl/AISC N690-
84 (Reference8.6) requirements.

Section0111-2.4.1of Reference8.3 statesthat "Thestructuralframe
and exteriorcomponentsof all buildings,signs,tanks,towers,and
other exposedstructuresshallbe designedto resistpressuresdue to
wind assumedto act from any direction. Partialwind loadingshall be
consideredif it producesa more severeeffect." Therefore,wind load
shall be includedas one of the design-basisloads in the designand
analysisof the video cameraassembly. The wind load calculationsshall
be in accordancewith proceduresin ASCE 7-88 (Reference8.7) with the
basicwind speed being obtainedfrom SDC-4.1. In additionto the DBW
load, the design-basisashfalland snow loads shallbe includedin the
designand analysisof the MPF assembly.

Additionalrequirementsthat shallbe factoredintothe structural
evaluationof the video cameraassembly.

• The video cameraassemblyinstalledin tank 241SYI01shallnot
becomea missileif there is a hydrogenburn insidethe tank (tank
241SYI01only).

• All structuralmembersdesignedto the requirementsof this
StructuralDesignSpecificationmust be fabricatedfrom a material
that can be characterizedin terms of the materialdesignations
found in the ASME Boiler and PressureVesselCode, SectionVIII
(Reference8.8), ANSI/AISCN690 or a similarnationally
recognized,widelyacceptedindustrydesignstandard. Where
possiblelightweight,high-strengthmaterialshallbe selectedto
minimizeloads appliedto the tank dome.

The transnationaland rotationalstiffnessin the orthogonaidirections
at supportpoint for the video cameraassemblyshallbe consideredin
the structuralanalysesof the videocameraassemblies. For the AWl01
and SYI01 camerasthese stiffnessescan be obtainedfromthe MPF or MPR
structuralanalysisreport. These stiffnessesshall be used in the
camera analysisif they causean increasein eitherthe camerastresses
or the reactionforcesand momentstransmittedto the supportstructure.

2.2 StructuralReport

All engineeringreportsdocumentingthe satisfactionof this
specificationand the acceptancecriteriashall be preparedin
accordancewith the requirementsof WHC StandardEngineeringPractices,
EP-1.12(Reference8.9). All calculationssupportingthe engineering
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report shall be prepared in accordance with the requirements of WHC
Standard Engineering Practices, EP-I.11 (Reference 8.10). Changes to

" engineering reports shall be performed in accordance with the
requirements of WHC Standard Engineering Practices, EP-2.2
(Reference 8.11). The design verification of engineering reports and
the suDporting documents shall be performed in accordance .,_it_ the
requirements of WHCStandard Engineering PractTces, EP-4 1
(Reference 8.12). All engineering reports submitted to WHCEngineering
shall be subjected to independent review. Submittal to WHCshall
include, in hard-copy form, all engineering reports, supporting
documents, and computer output associated with the supporting documents.
The submittal shall also include input run-streams of all computer
models either on a 5.25- or a 3.5-in. floppy diskette.

The reactions (forces and moments) that the video camera assembly
imposes on its support structure, either the MPF or the MPR, shall be
reported for both the normal and the extreme load combinations.

The maximum lateral deflection of the camera for either of the load
combinations shall be reported. This lateral deflection shall be
determined at an elevation corresponding to the bottom of the 42-in.
riser. This information will be used to ensure that sufficient
clearance is maintained between the camera and the riser.

2.3 Conflictin.q Requirements

If requirements imposed by this Structural Design Specification conflict
with requirements listed in another specification applicable to the MPF,
The conflict shall be brought to the attention of the WHC Engineering
Department for resolution•
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3.0 DESIGN-BASISLOADS

3.1 Dead Load (D)

Dead l,aadFor the ,videocameraassemblyshall includethe tc>t,_l,.m,i,z;hr
of all individualcomponentsthat Form the MPF assembly.

3.2 Desiqn-Basis _arthauake Load

The DBE load shall be included as a design-basis extreme load. The
response spectra curves provided in SDC4.1 (Reference 8.2) shall be
used to determine the DBEloads. The DBEresponse spectra curves for a
0.12 g zero-period acceleration shall be used to determine seismic loads
on the video cameraassembly. The requireddampingfor the video camera
assemblyshall be 5%, as specifiedin SDC 4.1.

To accountfor possibleamplificationof the tank dome in the vertical
direction,the full horizontalresponsespectrashallbe appliedas the
verticalresponsespectrafor componentsattachedto the tank dome.

3.3 Desiqn-BasisWind Load (W).

The video camerasinstalledover the 42-in.riserson tanks 241AWI01and
241SYI01and on the existing12-in.riser on tank 241ANI07are exposed
to environmentalloads such as the DBW. However,in each case the video
camera assemblydoes not extend aboveits supportstructurefar enough
to be exposedto significantwind loads. Therefore,the wind load on
the projectedsurfaceof the videocamera assemblycan be neglected.

3.4 Desiqn-Basis Ashfall Load (A)

The design-basisashfallloaddefinedin SDC 4.1 will have a negligible
effecton the video cameraassembly. Therefore,this loadcan be
neglected.

3.5 Desi,qn-Basis SnowLoad (SN}

The design-basis snow,load defined in SDC4.1 will have a
negligibleeffecton the video cameraassembly. Therefore,it can
be neglected.
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4.0 BEYOND-DESIGN-BASISLOADS

4.1 Hydrogen Burn Load (H2) (Tank 241SYI01 only)

The waste within tank 241SYI01 generates hydrogen and nitrous oxide
gases. The concentration of these gases insi,le the t,_nk ,::_n ,'e_,:"
Flammability levels during episodic releases of these gases from the
waste during a waste rollover. This situation creates the possibility
of a hydrogen burn. This event is referred to as the maximum expected
burp (MEB) burn. Several burn events have been evaluated including a
1.25 MEB and a best-estimate MEB. For this analysis the transient
pressure loadings and the tank dome displacement/accelerationtime
histories that correspond to the 1.25 MEB (Reference 8.15) shall be
applled.
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5.0 TRANSPORTATIONAND NORMAL INSTALLATIONLOADS

The party who installs the video camera assembly shall evaluate it for
various transportation loads. The installer shall be responsible For
providing adequate support to the assembly during tr,lnsoortAtlon _
prevent physical damageor operational impairment. Road shipment shuck
and vibration forces in accordance with Federal Highway Administration,
DOT49 Code of Federal Regulations (CFR) 393.100, are to be assumed
duringtransportation(Reference8.16).

The party who installsthe video cameraassemblyshall be responsible
for providingadequateriggingand supportfor the assembly,to assure
that it is not damagedduringnormalinstallation.Installation
proceduresshallbe providedto WHC cognizantengineerfor reviewand
commentin accordancewith the scheduleestablishedby Project -
Management. The installationprocedureshall containa listingof all
equipmentto be used. The estimatedtotalweightof all equipmentand
personnelto be locatedabove the tank at any one time during the
installationshall be includedin the procedure. The estimatedtotal
weight shall be reportedto ProjectManagement.

Liftinglugs or componentson the video cameraassemblyshall be
evaluatedfor a deadweightloadwith a dynamicamplificationload factor
of 2.0 appliedto the load. Stresseswithin the liftinglugs and their
attachmentwelds shall satisfythe requirementsof ANSI N6gO-1984
(Reference8.6) for a normalloads. If commercialcomponentsare used,
the total liftingload shall be less that the maximumallowableworking
load publishedby the manufacture.
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6.0 LOAD COMBINATIONS.

6.1 Desiqn-BasisLoad Combinationfor the VideoCameraAssembly

The Followingload combinationsshallbe used in evaluatingthe ,video
c;v_er_as:;embly.

,,,,,,, ,, ,, , , , , ., '" , , , , " ,,,, , L,

Category LoadCombination Stress
Limit*

Coefficient
I

Normal n I.0
i i iii,i i i,ii _..,i,,r ,,, i ,, ,

Extreme D + [DBE1 ..... 1.6

Where D - dead load
DBE - design-basisearthquakeload

* For items subjectto the requirementsof ANSI N690-1984.

6.2 Modal and Oirectional com_ina_ion

A three-directional response spectrum analysis with DBEloading shall be
performed to obtain the structural response of the video camera assembly
to the earthquake loading. The Grouping Method as stated in the
U.S. Nuclear Regulatory Commission's (NRC) Guide 1.92 (Reference 8.17)
or the complete quadratic combination (CQC)method shall be used to
perform the modal combination. The responses for each of the three
directions of seismic data shall be combinedby the SRSSmethod. The
missing mass effect shall be accounted for in the total response of the
video camera assembly if the number of modes included in the analysis
are not sufficientto insurethat 90% or more of the total system
responsehas been achieved:

6.3 Beyond-Desiqn-Basis L,oad Combination

The streRses in the video camera assembly and its connection bolts that
are caused by the beyond-design-basis load need not be combinedwith
those stresses in the video camera assembly resulting from design-basis
loads.

6.4 Transportation _oad Combination

The stressesin the video cameraassemblyresultingfrom transportation
loads need not be combinedwith any other design-basisnormal loads.

6.5 Normal InstallationLoad Combination

The stressesin the video cameraassemblyduringnormalinstallation
need not be combinedwith any other design-basisnormalloads
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7.0 EVALUATIONAND ACCEPTANCECRITERIA

7.1 Deslqr_-BasisAcceptanceCriteria

The stresses in the video camera as_embl/ _nd it:_ ,:onnec:_i,)n _oi,". _r'_
developed by the external loadlngs imposed on the assembly. Fh_rer-ore,
these stresses are of a primary nature and they are not self-limiting.
The primary stresses and shall satisfy the requirements of
ANSI N690-1984(Reference8.6).

Stress-limitcoefficientsshall be appliedto the stressallowableas
shown in References8.6 and 8.19. In accordancewith Reference8.6, the
stress allowableafter applyingthe stresslimitcoefficientshall not
exceed0.7 times Fu in axial tensionnor 0.7 Fu timesthe ratio Z/S for
tensionplus bending. Here, F. is the ultimatestressof the material,
Z is the plasticsectionmodul_sof the member,and S is the elastic
sectionmodulusof the member. Alternatively,for the extremeload
case, the computedstresscan reachthe memberplasticcapacityof the
member,which is computedas the shape factortimes the materialyield
stressof the member.

Stress limit coefficientsin shear for extremeand abnormalload
conditionsshall be limitedto 1.4.

7.2 Beyond-I)esiqn-Basis Acceotance Criteria

The acceptancecriterionapplicableto the hydrogenburn is that the
video cameraassemblyshallnot becomea missile.
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SECTION i. CRITERIA

i.i Project Description

A new camera assembly is designed for installation on the
radioactive waste storage tank 241AWl01. The camera will

occupy the 20" port of the Multi Port Flange (MPF) assembly

that is going to be installed on top of an existing 42"
riser of the storage tank. See Attachment A for detail

drawings of the Creston camera assembly.

The objective of this project was to prepare the Structural

Analysis of Record for the installation of the proposed
camera assembly on the tank 241AW101. This effort included

the following:

• Determine the strength of the camera support assembly
and its connection of the flange of the 20" port and

determine if the existing MPF is adequate to resist the
dead load and DBE level seismic load (SDC 4.1 Rev. 12,

"Design Loads for Facilities", Non-reactor Safety Class

2)

• Determine the minimum clearance that needs to be

provided for the installed camera to avoid interference
with the riser and/or adjacent equipment already
installed.

1.2 Analysis Criteria

Primarily, the analysis criteria are based upon the

following references as standards:

• Structural Design Specification for Video Cameras in
Tanks 241AWl01, 241SYI01, and 241AN107, July 1994.

• ANSI/AISC N690-1984 "American National Standard,
Nuclear Facilities --- Steel safety-related structures

for Design Fabrication and Erection"

Other references used are:

• ASTM Standard@ in Building Codes, 29th Edition, 199_.

• AISC "Manual of Steel Construction", 9th Edition,

Chicago, Illinois, 1989.
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Load combinations and applicable stress limlt coefficients
are •

Load Stress Limit

Combination Coefficients

• Normal Dead Load (DL) DL 1.0

• Extreme DL + Seismic (EQ) DL + EQ 1.6
DL - EQ 1.6

For shear DL + EQ 1.4

DL - EQ 1.4

The camera assembly is categorized as "Safety Class 2"
structure.

1.3 Analysis Approach

The general-purpose elastic structural computer software,
SAPg0, is used for analysis (refer to SAP90 version 5.4,

computer porgram vrification, 7/27/93, URS Consultants).
The SAPSTL, post-processor of SAPg0, is used for checking
the stress ratios of beam elements.

The stresses of the steel plates, which were modelled as
shell elements (both bending and membrane), are checked

against the allowable stresses. All the connecting elements
such as bolts and welding are also checked.

The maximum displacements of the camera assembly are checked
for the minimum clearance to avoid any interference with

other surrounding elements.

1.4 Quality Objectives

• Check SAP90/SAPSTL models for assumptions, boundary
conditions, loads and other input parameters for

accuracy.

• Review of the methodology for checking the analysis

against allowable stresses and displacements.
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2. i Gene_ _. . Discussion

Modelling

The computer model is created using the SAP90 computer
software which has the basic assumptions of 3-Dimensional

elastic analysis.

Two analytical models were created as follows:

Description Purpose .

Model A Camera Assembly unit only Obtain Maximum i
Element stresses !

Model B Camera Assembly plus Obtain Maximum
MPF riser stick Model Displacements of

Camera

Restraints: The center point of the 20" riser was
modelled as fixed in 6 degrees of freedom

(DOF), with weightless stiff beams which span
to the bolt holes of the flange plate. The

flange plate shared the same node numbers as
the bolt holes in the model. This approach

allows the flange plate to move when it is

subjected to loads, while the bolt holes
remain stationary.

Elements: The plates were modelled as shell elements
(both bending and membrane) with nodes
located at the centerline of the plate.

Therefore, the "rigid zone" between the
thicknesses of the connecting plates are

ignored.

The pipes and the braces were modelled as
beam elements. The braces were welded on the

pipes. Rigid links were used to span from
the center of the pipes to the braces. The

stiffness properties of the rigid links were

obtained by an iterative process such that

they were extremely rigid yet avoiding
numerical instability in the model.
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..... , i it _ mill

Description Using the drawings and the _L_ cf _ar._.s _r_
of Parts: Attachment A, "he _escr_p_ ..... _._._-_ _:,._

their connections whlch inclucle SAP90 node

and element numbers, size, thickness,

material, yield and tensile strengths are
tabulated in Table 2-1.

Restraints: Model B was fixed in 6 DOF at the roof of the
tank and shares the same node with the 20"
riser.

Elements: The same elements were used from Model A with
additional beam elements from the MPF riser

stick model.

II-9



TABLE 2-1" DESCRIPTION OF PARTS

WHC/MPF ANALYSIS -- CAMERA ASSEMBLY MODEL JOB NO.: 66481-01 PREPARED BY: _)/L. ;)ATE: ')/,n/_
FILENAME: PARTS.WQ1 ;" "l,W/'_

DESCRIPTION OF PARTS CHECFJED BY: (;F ,.)ARE _'/)_/_ W"

PART <- SAPgO MODEL-> STRESS STRENGTH <-'_--CGNNECTED ........ ;.

NO. DESCRIPTION NODE# ELMT# S__E THICK MATERIAL Fy___si) Fl_si) WITH HOW

42-I UPPER MAST ASSEMBLY
i iii

42-2 SHIELDING PLATE 1-85 1001-1216 22"D 3" CARBON STEEL 36 58 42-3.42-4,42-5 112-13 X _" 18 8 SS BOLTS

<=:=_
42-3 COVER PLATE (Not modelled) 22"D 114" 300 SERIES SS 25 70 42-2.42-4.42-5 112-13 X 5 188 ,_.RBOLTS o "-r"

• I
42-4 MANIFOLD ASSEM (Modelled 42-5 only) =--,¢:3

"7 '- =E:42-5 MANIFOLD TUBE 21 -140 2001-2020 22"D 1" ;X
--,..., 304 SS ASTM 25 70 42-7 3/8 WE! l ) iASTM 308L) 30 I

<71,
42-6 DIVIDING PLATE (Not modelled) 19.65x4" 3/8" 300 SERIES SS 25 70 - 1

oo_

42-7 FLANGE PLATE 101-240 3001-3420 27.5"D 314" 300 SERIES SS 25 70 20" RISER FLANGE 1 118-7 Lit;, _A 6" LONG

ASTM A3u/ L_FIB

42-8 SS PIPES 3116 WEt LJ (ASTM 308L}
42-8 1 114 IPS PIPE 141-1104 201-240 107.9" 0 14" SCH 40 304 SS 25 70 42-7

42-9 PIPE WELDING DETAIL (N/A)

42-10 CROSS BRACE DETAIL (N/A)

42-11 FLANGE PLT GAS (Not modelled) 118" GARLOCK 3000 NIA NIA 42-7

42-12 MATING PLT CASK (Not modetle " 118" GARLOCK 3000 N/A N/A 40-3

40-3 MA11NG PLATE t 101-1104 400I 13"x13" 112" 300 SERIES SS 25 70 42-8 SS PIPES 3116 WE _t

40-5 CROSS BRACE 301-1014 401-420 l'x15" 3116" 300 SERIES SS FL 25 ZO 42-8 SS PIPES 3111; Wt [

t)



TABLE 2-1" DESCRIPTION OF PARTS (.c0p_',_=¢_

WHC/IMPF ANALYSIS m CAMERA ASSEMBLY MODEL JOB NO.: 66481-01 PREPARED BY: _---_.,-- DA| _ //_,_/_,.
FILENAME: PARTS.WQt ' "

CHECKED BY: _." i_l,_ DAI,_ _/-_,)' ]'t

SCRIPTION OF PARTS

STRESS STRENGTH <-_-/TX)NNECTED- ...... >
PART <- SAP90 MODEL-> HOW

NO. DESCRIPTION NODE# ELMTe SIZE THICK MATERIAL _ WITH

40-1 LOWER MAST ASSEMBLY

40-2 BOTTOM PLATE 1801-1804 4002 13"x13" 1/2" 300 SERIES SS 25 70 40-11 SSPI!PES 3116WELD

40-3 MATING PLATE 1101-1104 4001 13"x13" 1/2" 300 SERIES SS 25 70 40-11 SSPIPES 3116WELD < =[:
o -r-
_.., ¢-_
- I

40-4 UGHT SUPPORT 1401-1603 501=503 15.6"x1" 3/8" 300SERIESSSFL 25 70 40-11SSPIPES t/8WELD
=--, C:)
*--= I

40-1 t SS PIPES 3116 WELL) " :=[:
_o I

'_ 40-5 CROSS BRACE 301-1014 401420 1"x15" 1!4" 300 SERIES SS FL 25 70 "¢ct)
,._, < _:=- I

40-6 GAS TUBE DETAIL (N/A) ,--,oo_
(.=3

40-7 LIGHT Ft]-rlNG DETAIL (N/A)

40-8 CROSS BRACE DETAIL (N/A)

40-9 PIPE WELDING DETAIL (N/A)

40-10 t/2NPT NIPPLE M (Not modelled) .84"D 112" 112 NPT x 2 112 SS NIPPLE NIA 40-11 SS PIPES 118 WELt)

40-11 1 114 IPS PIPE 1101-1804 241-268 860" 0 14" SCH 40 304 SS 25 70 40-3.40-2 3116 WEt It

40-12 3t8 IPS GAS PIPE 1702-1704 504-505 675"D 0 15" 318 IPS SCH 40 304 SS PIPE 70 40-11 SS PIPES 118 WEt L_
x934" 25

40-13 FINING (Not modelled) 4" 300 SERIES SS 25 70 40-11 SS PIPES

l 40 14 FII-[ING GASKE1 (Not modelled) 1/8" GARLOCK 3000 G N/A NIA 40-11 SS PIPES. 40-13
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2.2 SAP90 Input Parameters

_ode£ A: .....t{odes. & .Elements

Using the drawings from Attachment A, the SAP90 Model A was
created with 271 nodes with the following elements:

Beam Elements:

20 Weightless stiff beams connect from bolts to
Master Node

68 Pipes
20 Braces

40 Short stiff beams span from center of pipes to
braces

3 Light support beams

2 3/8" Gas pipes
4 Stiff beams connect from bottom plate to camera

g_o o

157 Total beam elements

Shell Elements:

60 elements for 3" thick Shielding plate

20 elements for 2" thick, 4" high manifold tube

100 elements for 3/4" thick Flange plate

I element for 1/2" thick mating plate
1 element for 1/2" thick bottom plate

182 Total shell elements

Material Properties:
Es s 29,000 ksi

Steel Density s 0.49 kcf

Since the entire camera assembly is given as 1,227 ibs,

adjustment factors were applied to the steel density of
selective components to account for the unmodelled

parts of the manifold assembly. See Section 3 for
details.

Model B: Nodes & Elements:

Model B was created by using the same nodes and elements of

Model A, and additionally Ii nodes and 20 beam elements.
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2.3 SAP90 Model Sketches

Selective sketches of the SAP90 Model A and Model B are

given in this section.
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2.4 SAPSTL Input parameters

The purpose of using the SAPSTL post-processor was to check
the stress ratios of the pipes and the braces.

The material property parameter, MN=N, was used for beam
elements other than pipes and braces (such as weightless

stiff beams). This parameter suppressed the unnecessary

output.

"K" factor was set to be:

Ks2 for cross braces
K-i for all others

Cm was globally set to be 0.85 for all elements.

The following allowable stresses were computed and input to
SAPSTL to override the default built-in allowable formulas:

Fb33 Major bending stress
Fb22 Minor bending stress

Fac Compressive axial stress
Ft Tension axial stress

Fv Shear stress
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3.1 General Discussion

The Dead load (DL) of the camera assembly was given Dy WHC
as 1,227 ibs (see Attachment D).

The Response Spectrum (RS) for the Non-reactor Safety Class

2, 2% of critical damping was used. This spectrum was
applied in 3 directions:

i00% in X-dir (horizontal)
100% in Y-dir (horizontal)

i00% in Z-dir (Vertical) J

Note that the scale factor of 2/3 was not used to scale the

vertical spectrum per specification of the SDC 4.1Rev. 12

("Design Loads for Facilities" Non-reactor Safety Class 2)I 0

to account for potential amplification of vertical ground

motion by the roof of the tank. This is considered as a
conservative assumption.

Four load cases were performed:

i. 1.0 * DL

2. 1.0 * RS
3. 1.0 * DL + 1.0 * RS

4. 1.0 * DL - 1.0 * RS
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3,2 Camera Assembly Dead Loads

Summary of camera's weiqhts

The weights of the camera assembly elements in SAP90 are :

Beam elements 168.2 ibs

Shell elements 931.8 ibs

Camera 128.0 ibs

Total 1,228.0 lbs (close enough for a total
of 1,227 lbs)

Check SAP90 Element Self-Weiuht

Hand calculations of weights were performed for each unit

and compared to the SAPg0 self-weights as computed by the
software. Due to modelling and other unaccounted parts,

there were some discrepancies. Weight adjustments were made

to remedy the differences. The hand calculations,

explanations of discrepancies of weights, and weight

adjustments are given in the following pages.
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3.3 Response Spectra Analysis

The response spectrum was oD_ained from SDC 4._ Rev. 12,

Figure 5 (log-log scale) with tabulated design spectra in
Table 2 of the same document. A spreadsheet (SA.WQI) was

created to interpolate from log-log scale to linear-linear
scale.

The interpolated spectrum and its plots are given in this
section.

During the eignvalue extraction computations, the

participating mass in the vertical direction was less than
90% for 20 mode cut-off. The main reasons were:

1. The masses of the shielding plate, manifold tube and

the flange plate are high (76% of the total mass of the
entire structure).

2. The flange plate is fixed in all directions at the

center of the plate.

3. The stiffness of the plates and tube are comparatively

much higher than the 195" pipes hanging down from the
flange plate.

To alleviate the mass participation problem, the shell

elements of the shielding plate, manifold tube and the

flange plate were treated as massless. Their masses were

applied as equivalent static loads, load condition 2 (LC2),
as follows:

F(x) = Mass * ZPA

F(y) = Mass * ZPA

F(z) = Mass * ZPA

where ZPA = Zero Period Acceleration of 0.12g for Class 2
Structure

The load combinations are:

I. DL Dead load only

2. LC2 + SA Spectrum only

3. DL + LC2 + SA Dead load + Spectrum

4. DL - LC2 -_SA Dead Load- Spectrum

O
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WHC/MPF ANALYSIS --- CAMERA ASSEMBLY MODEL JOB NO. 66450-01 Prepared by: (_(L.._ Date

NON-REACTOR SAFETY CLASS 2 FILENAME: SA.WQI

2% DAMPED DESIGN SPECTRUM Checked by: ,//,_ Dart, :" . . p _,

SOURCE: SDC 4.t REVISION 12, DESIGN LOADS FOR FACIUTIES

FIGURE 3 & TABLE 2, SCALED BY 0.6 FOR CLASS 2

NOTE: DESIGN SPECTRUM IS GIVEN IN LOG-LOG SCALE

Per Freq SAx SAy SAz UNSCN.ED

(SEC) (Hz) (g) (g) (g) SA

0.01 100 0.12 0.12 008004 0.2 < =E:o -r-

0.030303 33 0.12 O.12 0.08004 0.2 .-" ¢'_1
(./')

0.05 20 0.1716 0.1716 0.1144572 0.286 ,--, ¢:_=.--, I

"-' 0.0833333 12 0.2472 0.24; :-! 0.1648824 0.412 ,- :E:

c,J 0.125 8 0.33 0.33 0.22011 0.55 (1) o
4== < ::1>
I 0.5780347 1.73 0.33 0.33 0.22011 055 =

0.9090909 1.1 0.2106 0.2106 0.1404702 0.351 C,_

1.6666667 0.6 0.1152 0.1152 0.0768384 0.192

2.5 0.4 0.0774 0.0774 0.0516258 O.129

3.8461538 0.26 0.0504 0.0504 0.0336168 0084

6.25 0.16 0.0186 0.0186 0.0124062 0.031

10 0.1 0.0072 0.0072 0.0048024 0012



WHC/MPF ANALYSIS -- CAMERA ASSEMBLY MODEL JOB NO. 86458-01 Preplred by: _L..,, Datu _ [_'/qJ_

NON-REACTOR SAFETY CLASS 2 FILENAME: SA.WQ1

2% DAMPED DESIGN SPECTRUM Checked by: _ Date C.; v/py

CONVERT LOG-LOG DESIGN SPECTRUM TO NATURAL-NATURAL FORMAT

I LOG-LOG _ -->>> t NATURAL'NATURAL I

HORIZONTAL VERTICAL HOP, I. VERTICAL

PERIOD SA SA PERIOD SA ,_&

(SEC) (G) (G) (SEC) (G) (G)
0.01 0.12 0.08004 0.01000 0.12000 0.08004

0.030303 0.12 0.08004 0.01508 0.12000 0.0800

0.05 0.1716 0.1144572 0.02015 0.12000 0.0800 o -I-__, (.-)
• I

0.0833333 0.2472 O.1648824 0.02523 O.12000 0.0800 (1)
7 .-.c_
o.) 0.125 0.33 0.22011 0.03030 O.12(X)0 0.0800 ,.-,, I", =E:
Cn X

0.5780347 0.33 0.22011 0.03523 0.13362 0.0891 :;=O!CO ¢:J
0.9090909 0.2106 0.1404702 0.04015 0.14671 0.0979 <: :l>I

1.6666667 0.1152 0.0768364 0.04508 0.15935 O.1063 O O_

2.5 0.0774 0.0516258 0.05000 0.17160 0.1145

' 3.8461538 0.0504 0.0336168 0.05833 0.19158 0.1276

6.25 0.0186 0.0124062 0.06667 0.21076 0.1406

10 0.0072 0.0048024 007500 0.22927 0.1529

0.08333 0.24720 0.1649

0.09375 0.26884 O.1793

0.10417 0.28980 0.1933

0.11458 0.31016 0.2069

0.12500 0.33000 0.2201
,,j .

0.23026 0.33000 0.2201 -_;

0.35152 0.33000 0.2201

0.46478 0.33000 0.2201 _;

,.,J



WHC/MPF ANALYSIS --- CAMERA ASSEMBLY MODEL JOB NO. 66458-01 Prepared by: _ L..- Dal_, " _/@ "P

NON-REACTOR SAFETY CLASS 2 FILENAME: SA.WQt

2% DAMPED DESIGN SPECTRUM Checked by: _ Dat_ ..r/; _ /7

0.57803 0.33000 0.2201

0.66080 0.28898 0.1928

0.74356 0.25706 0.1715

0.82633 0.23151 0.1544

0.90909 0.21060 0.1405

1.09848 0.17444 0.1164

1.28788 O.14890 0.0993

1.47727 O.12990 00866

1.66667 O.11520 0.0768

1.87500 O.10263 0.0685 -_ =E:
o _r"

2.08333 0.09256 O.0617 "" ¢'_• I

#,-,,(I
2.29167 0.08430 0.0562 _ ¢3

I =---4I
2.50000 0.07740 0.0516 " =[:

o'_ ;x3 !
2.63654 006825 0.0455 m o

<:z>
3.17308 0.08104 0.0407 • t

3.50962 0.05521 00368 o co°rb

, 3.846 t 5 0.05040 0.0336

4.44712 0.03741 0.0250

• 5.04808 0.02884 0.0192

5.64904 0.02289 0.0153

6.25000 0.01860 0.0124

7.18750 0.01403 0009,4

8.12500 0.01095 0.0073

9.06250 0.00878 0.0059

10.00000 0.00720 0.0048 _

C_

-p

I
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.-. Figure 5. Response Soectra - O.IZ g,
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(2%, 5%, 7%, 10% and IZ% Critical Damping)

II-39



SOC4.1Xuvl_ion 12
. Page 35

TABLE2. 0.2 g Hesponse-Spectra Control Points
to FI

................. I |, Control 23 Damping _ i ....5_ Uamplng .... 7_, Damping !0"y,I]ampin9 _123Dampl_n__.:

5Jr., ...... _. ..| ml .....

[ ,o 0.10 o.oiz 0.10 0.0102 0.10 0.0095 0.10 0.0088 0.10 0.0083

_ls 0.16 O.O31 O.16 0.026 O.16 0.024 O.16 0.023 0.16 O.02!., •

,D 3_ 0.26 0.084 0.25 0.065 0.25 0.059 0.24 0.052 0.24 0.048.... ,, •i

-_s 0.40 0.129 0.40 0.104 0°40 0.095 0.40 0.087 0.40 0.080

ic._ 0.60 0.192 0 60 0.155 0.60 0.142 0.60 0 130 0.60 0.120 _° "L .... " -- " -- -- -- -- " .... " |
Go)

o_.1 i.10 0.351 i.10 0.283 1.10 0.261 i .10 0 .237 i . I0 0.220 .-,'-'°,I,--t ..... _
" " " • _E_

C _TI 1 73 0 550 1 64 0.420 1.60 0.380 1 53 0 330 I 50 0 300 :_,o • • • -; " -: " ..... mo

B .,_" 8.00 0.550 8.00 0.420 8.00 0.380 8_.00 0,330 8.00 0.300 • ,

.oe) 12.00 0.412 12.00 0.340 12.00 0.316 12.00 0.286 12.00 0.251......

o_ 20.00 0.286 20.O0 0.260 20.00 0.251 20.00 0.2_39 20.00 0.231
I

A .o_ 33.00 0.200 33.00 0.200 33.00 0.200 33.00 0.200 33.00 0.200

A' °_ 61oo.o o.2oo 1oo.o 0.200 ioo.o o.2oo io0.o o.2o0 1oo.0 o.zoo_

The response spectra accelerations for the Safety Class 1 0.20 g DBE shall be
. scaled by 0.60 to obtain the response spectra accelerationsfor the Safety Class 2 a,d 3

0.12 g DBE ; and
scaled by 0.45 to obtain the response spectra accelerations for the Safety Class 4 0 09 _/ DBE.

%j,_

_4
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Vo]. II. Rev. 0 SheetNo. _F 0

Job#:66481-,0LJob: WHC/MPF CAMERA ASSEMBLY ANALYSIS By I_(9,-.-Date_/_'_/"_

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd,_"' Date .- "{' "_v'

SECTION 4: SAP90/SAPSTL INPUT DATA_

TABLE OF CONTENTS

SECTION CONTENTS PAGE NO.

4.1 General Discussion _.I.I

4.2 Input data files for SAP90 _ % _ _ I lq

4.3 Input data file for SAPSTL _ 3 I -- _.5

o

O

II-42



CONSULTANTS WHC-SD-WM-DA-163
Vol. II. Rev. 0 SheetNo. dr I.I

Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By _ Date_'/_"/q'_

Client:WHC Subject: SAP90 ANAd.YSIS DOCUMENTATION Chk'd_Date___ 7

4.1 General Discussion

File Naminq Convention:

The SAP90 or SAPSTL input data files are named using the

following file naming convention, for example:

CM-A-04 where:

CM denotes Camera Model

A denotes Model A
04 denotes Run No. 4

CM-A-04S S denotes the 8APSTL run of SAP90 run CM-A-04

At the beginning of each input data file, comment lines are

provided for documentation purposes. Also, the input parameters
for each section are commented for easy reference. See Page

4.2.2 for sample input data file.

History of Computer Runs:

There were several intermediate SAP90 runs before the model was
finalized. The final runs were:

Model A: Camera assembly unit only, with restrains in all 6
directions at the center of Flange plate

Run Ids: CM-A-04 SAP90 file
CM-A-04S SAPSTL file for CM-A-04

Model B: Camera assembly unit is combined with the MPF
riser model with the node at 20" riser share the

same node with at the center of Flange plate from

the camera assembly unit model.

Run Ids: CM-B-01 SAP90 file

PC Diskettes

For the intermediate SAP90 runs, only the input data files are

saved on diskettes. For the CM-A-04 and CM-B-01 runs, bo_h input

and output files are saved for future references.
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CONSULTANTS WHC-SD-WM-DA-163
Vol. II. Rev. 0 SheetNo. _ %.I

Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By Fr]_- -" Date "' _ ,:¢4""

Client: WHC Subject: SAJx)0 ANALYSIS DOCUMENTATION Chk'd ,_,_', Date "_ -' :-'

4.2 Listing of Input Data File

The echoprint of the input data files, CM-A-04 and CM-B-01 are

given in this section.
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O6/02/1994 17:12 Fiten__m_: CII-A-04 Page 1, 06/O]L!994 17:12 Film: CH-A-04 Page .Z

UHC/MPF CAHERAASSEMBLYI_DEL JOBS: 66458-01 RUN: CII-A-04 C

SYSTEH
C L---4Z=ZO : 4 Load casesC Units = Kips, in fy=60 ksi Steel density=490 pcf = 0.000:)836 kci
C iittiilliit i..iiii/tilitii*iiliitiillittlttlitliti*tiiitti/itliltiitiitit*i* C i/iitiiiti.itiittiittittittilittti/itiittitttttt i i i t i t R i i i i I iiiittittiti It it

C C
C Update Log C --- 1. Shieldi_ Plate 3" thick (D_ No. 42-Z)
C C
C Date By i_ Version Description JOINTS "
C 5/23/94 PKL CH-A-01 Ori�irmi SAP�O Node[ 1 X= 7.778 T= 0.000 Z= 5.8/5
C 5/26194 ell CN-A-02 Adjustment of total ut = 1,227 ibs 2 X= 7.397 ¥= 2.404 Z= 5.875
C 5131194 PKL CH-A-03 Add one more Load case, 1.ODL-I.0EQ 3 X= 6.293 Y• 4.572 Z= 5.875
C 6/02194 PKL CH-A-Ok Shield plate, Hemifotd tube. & Flange 4 X= /,.572 Y= 6._3 Z= 5.875
C plates ms static loads (LC•_) 5 X= 2.404 Y• 7.397 Z= 5.875
C 6 X= 0.000 V= 7.778 Z= 5.8757 X= -2.404 Y• 7.397 Z= 5.875
C **************************************************************************** a X= -4.572 Y= 6.293 Z= 5.875C
C Computer Models Naming Nomenclature 9 X• -6.293 V= 4..572 Z= 5.875
C SAPgO files are named using the followir_ terminology: 10 X= -7.397 Y• 2.404 Z= 5.875
C CN-A-01.ext (*.ext as described by SAPgO Hanuat) I1 X= -7.778 y= 0.000 Z= 5.875
C 1234567 12 X= -7.397 Y= -2.4.04 Z= 5.875
C 13 X= -6.293 Y= -4..572 Z= 5.875
C where: Character Description 1/, X= -4..572 Y= -6.293 Z= 5.875
C 1-2 CN• Camera Assembly Hodet 15 X= -2.404 Y= -7.397 Z= 5.875
C 4 A • Hodel A. B. C.. etc 16 X= 0.000 y= -7.778 Z= 5.875
C 5 Hodet k. B, C... etc. 17 X= 2.404 Y= -7.397 Z= 5.875 _ _:
C 6-7 Run iumlE)er 18 X= 4..572 Y= -6.293 Z= 5.875 o -r-
C 19 X= 6.293 Y= -4..572 Z= 5.8/5 -_. c'_l
C **************************************************************************** 20 X= 7.397 V= -2.4.04 Z= 5.875 (,_
C Node numbering scheme: C _-, C:3
C •=••================= Z1 X= 10.500 y= O.0OO Z= 5.875 _-, l• _E_

22 X= 9. 986 ¥= 3. 245 Z= 5.8 75 -_Ct 23 X= 8.495 Y: 6.172 Z= 5.875 ;x_ t
4=, C I- 99 3" thick Shielding PLate
un C 100- 299 314" thick Ftzmae PLate 24 x= 6.172 y= 8.495 Z= 5.8/5 m c_

• C 300- 399 12.000" be[o_ bottom of Fhmge Plate, uRper mast 25 X= 3.245 T= 9.986 Z= 5.875 < :z>
C 400- 499 22.107" Ioe[oM bottom of Flange Plate, upper mast 26 X= 0.000 Y= 10.500 Z= 5.875 • I
C 500- 599 36.000" below bottom of FLange PLate, upper mast 27 X= -3.245 Y= 9.986 Z= 5.875 o o_
C 600- 699 46.107" below bottom of Ftar_e Plate, upper mast 28 X= -6.172 T= 8./,95 Z= 5.875 c_
C 700- 799 60.000" below bottom of Flange Plate, upper mast 29 X= -8.495 ¥= 6.172 Z= 5.8;'5
C 800- 899 70.107" betou bottom of Ftax_e Plate, upper mast 30 X= -9.986 y= 3.24.5 Z= 5.875
C 900- 999 84.000" below bottom of Flange Plate, upper mast 31 X= -10.500 y= 0.000 Z= 5.875
C 1000-1099 94.107" below bottom of FLange Plate, upper mast 32 X= -9.986 Y= -3.245 Z= 5.875
C 1100-1199 108.000" below bottom of Ftar_je Plate, bottom of 1/2" Hating PL. 33 X= -8.495 Y= -6.172 Z= 5.875
C 1200-1299 11.500" below top of 112" Hating Plate, to_er mast 34 X= -6.172 Y= -8.495 Z= 5.87535 X= -3.245 Y= -9.986 Z= 5.875C 1300-1399 21.107" below top of 1/2" Hating Plate, tower mast
C 1400-14_ 32.600" below top of 1/2" Hating Plate, tower mast 36 X= 0.000 Y= -10.500 Z= 5.875
C 1500-1599 49.600" belou top of 1/2" Hating Plate, Lower mast 37 X= 3.245 V= -9.986 Z= 5.8/5
C 1600-16_ 66.600" belo_ top of 112" Hating Ptate, touer mast 38 X= 6.172 Y= -8.495 Z= 5.8;5
C 1700-1799 t_.100" belay top of 112" Hating Plate, Io_er mast 39 X= 8.495 Y= -6.172 Z= 5.875
C 1800-18_ 86.413" betou top of 112" Hating PLate, [o_er mast 40 X= 9.986 Y= -3.245 Z= 5.875
C 2000 Camera RoLL Assembly C
C 41 X= -5.500 Y= 5.500 Z= 5.,_ _ .J
C Element numbering scheme: 42 X= -2.404 Y= 5.500 Z= 5.8/5 ") _p,43 X= 0.000 Y= 5.500 Z= 5 _75 _ ,-,
C 44 X= 2.404 Y= 5.500 Z= 5.8/5 ....C .-_ _ t C.

C Beam ELements: 100 - 199 Weightless stiff beams frem bolts to master C 45 X= 5.500 y= 5.500 Z= 5._/5 A\ 1'
C 200 - 299 Steel Pipes _.
C 300 - 399 Short stiff beams bet_en pipes and X-braces 51 X= -5.500 y= 2.40_ Z= 5.t_/b
C 400 - 4.99 Cross Braces 52 X= -2.404 Y= 2.404 Z= 5._5
C 500 - 599 318" Light Support 53 X= 0.000 Y= 2.404 Z= 5._;'5 "
C 600 -699 Temp. beams connects to camera 54 X= 2.404 y= 2.404 Z= 5.8/5 _ ("
C 55 X= 5.500 Y= 2.404 Z= 5 ._/5
C Shell Elements: 1000 -1999 Shielding plates 3" thick C t| _-
C 2000 -2999 Hanifotd tube 2" thick. 4" high 61 X= -5.500 Y= 0.000 Z= 5_,'b _ ._.
C 3000 -3999 Flange Plate 314" thic(( 62 X= -2.404 y= 0.000 Z= 5._/5 "__pC 4000 -4999 Hating PLates, bottom plate 63 X= 0.000 Y= 0.000 Z= 5 _'5
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0610211994 17:12 Fit,name: C11-A-04 paoe 7 06/0211994 17:.12 fit ermine; OI-A-04 Page 8

C M=-area* (wt._djmt) * (at.of steel)
1401 X- -5.500 Y-- -5.500 Z-- - 141.083 C
1402 X-- -5.500 Y= 5.500 Z= -141.083 4 SH=R 1=1,0.375 E=29000. U=.375*.M*.4911728 11=.3/5".88*.49/1728/386.4
1403 x= 5.500 ¥= 5.500 Z= - 141.083 C
1404 X-- 5.500 ¥= -5.500 Z= -141.083 C ...Short Link froi center of pipes to braces

c
--- Section C 49" betou Hating PLate, Lower Hast 5 A--gE4 J--gE6 I--gE6,gE6 As=gE6,gE6 E--1. G=I. ta=O.O M=O.O

£
1501 X= -5.500 Y= -5.500 Z= -158.083 C ...Gas Pipes (Dug No. 40-123 Lower l_st Section A-A
1502 X= -5.500 Y= 5.500 Z= -158.083 C W= area* (wt._djmt) * (at.of steel)
1503 X= 5.500 Y= 5.500 Z= - 158.083 C
1504 X= 5.500 y= -5.500 Zu -158.083 6 SH--P I--0.675,0.15 E-29000. M=.24T*.867*.49/1728 M=._47".867_'.49117,).8/386.4

£
--- Section D 115" betou Mating PLate, Lower Nest C ...Stiff beams _hich connect from Lm_er mast botto_ plate to C.G. of camera

c
1601 X= -5.500 Y" -5.500 Z--175.083 7 A=9E5 J--9E7 i--9ET,gE7 As_,gES,gE5 E=I G=I w:O.O 11=0.0
1602 X= -5.500 Y,, 5.500 Z- - 175.083 C
1603 X= 5.500 Y- 5.500 Z- -175.083 C --- Weightless stiff bern connect from bolt holes to Haster node 299
1604 X= 5,500 Y,, -5.500 Z- - 175.083 C

101 299 201 H=l LP--0,63 : LIt=0,1,0,O,l,1
--- Section A Upper portion, 84.1 m beLou Mating Plate, Lo_er Hast 102 299 202 H=l LP=0,63 : LR=0,1,0,O,I,1103 299 203 N=l LP--O,63 : LR---O,I,O,O,I,1

1701 X= -5.500 V- -5.500 Z= -191.975 104 299 204 H--1 LP=O,63 : LR=Ool,0,O,1,1
1702 X-- -5.500 Y= 5.500 Z= -191.975 105 299 205 H=l LP=0,63 : LR--0,1,0,O,1,1
1703 X-- 5.500 V= 5.500 Z- -191.975 106 299 206 N--I LP--0,63 : LR--O,1,0,0,1,1
1704 X= 5.500 ¥= -5.500 Z= -191.975 107 299 207 H=l LP--0,63 : LR=O,l,O,O,l,1

108 299 208 H=l LP-0,63 : LR=0,1,0,O,I,1
e-- Section k Bottom plate, 96.6" beLo_ Nat_ng f:tate, Lower 1last 109 299 209 M=l LP=0,63 : LR=0,1,0,O,1, ! _ =[:

110 299 210 H=l LP--0,63 : Lit=O,_,O,O,l,1 o :z:
1801 X-- -5.500 Y= -5.500 Z= -194.225 111 299 211 H=l LP--0,63 : LR=O,,,O,O,I,1 _ C'_
1802 X= -5.500 ¥= 5.500 Z-- -194.225 112 299 212 H=l LP=0,63 : LR=0,1,0,O, 1,1 • Ic,r)
1803 X= 5.500 Y= 5.500 Z= -194.225 113 299 213 H=l LP=0,63 : Li-0,1,0,O,1,1 _
1804 X= 5.500 y= -5.500 Z= -194.225 114 299 214 H=l LP--O063 : LR=0,1,0,O, 1,1 _ !

115 299 215 H=l LP=0,63 : LR=0,1,0,O,1 1 - :e:• :g:
116 299 216 H=l LP=0,63 : LR--0,1,0,O,l,1--- Camera RoLL AssembLy ;o !n) o

ConservativeI)/, assume C.G. il 20.6" beLou Lou,er Nest Bottom Plate 117 299 217 11=1 LP--0,63 : LR=0,1,0,O,1,1
14.5" eccentricity at Pipe 4 118 299 218 H--1 LP=0,63 : LR=O,1,0,O,1,1 <. 3>1

119 299 219 H=l LP--0,63 : LR=0,1,0,O,l,1 __,
2001 X= 5.500 Y= -5.500 Z= -194.225-20.6 120 299 220 N=l LP=0,63 : LR=0,1,0,0,1,1 o c3_

C c,_
*************************************************************************** C --- Steel Pipes

RESTRAINTS C
201 181 301 H=-2 LP=3,0

299 299 1 R=I 1,1,1,1,1 202 141 302 H=2 LP=3,0
" 203 145 303 11=2 LP=3,0

**************************************************************************** 204 185 304 H=2 LP=3,0
SPRINGS 205 301 401 H=2 LP=],O

299 K=9E_t2,91E12,9E12,9E15,9E15,9E15 206 302 402 H=2 LP=3,0
207 303 403 N=2 LP=3,0
208 304 404 H=2 LP=3,O

**************************************************************************** 209 401 501 11=2 LP=3,O
FRAME 210 402 502 H=2 LP=3,O
NIq=7 X:O Y=O Z=-1,-1,'1,-1 211 403 503 H=Z LP=3,0

212 404 504 H=2 LP=3,0
--- 118teriat properties 213 401 501 11=2 LP=3,0

...Stiff beams which connect from Master node No. :)99 to bo_t holes 214 402 502 H=2 LP=3,0
1 A=_E9 J=9E9 I=9E9,gE9 AS=gE9,9E9 E=I G=I M=O.O H=O.O 215 403 503 H=2 LP=3,0

216 40/, 504 H=2 LP=3,0
...Steel Pipes (Dug No. 42-8) 1 1/6 ips, W= area* (ut.acljmt.)+* (ut.of steeL) 217 501 601 H=2 LP=3,0

_ 218 502 602 H=2 LP=3,O
2 SH=P T=1.66,0.14 E=Z9000. I,_.6685".935".49/1728 H=.669".935".49/17281386.4 219 503 603 H=2 LP--3,O

220 504 604, 11=2 LP=3,0 4-
...3/16" Thick X-braces (Dug No. 40-53. M-- area* (ut.adjmt) * (at.of steel) 2Z1 601 701 11=2 LP=3,0

3 SN=R T=1,0.1875 E=29000. U:. 188*.993*.4911728 11=.188".993".49/17281386.4 222 602 702 11=2 LP=3,O r-)
223 603 ?03 M=2 LP=3,0

...3/8" Thick Light supp (Dug No. 40-4) Lower 1last Sections B-B, C-C 224 604 704 11=2 LP=3,0
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3020 J0=114,134,115,135 ETYPE=O M=3 TH=0.75 LP=O 3316 JQ=136,216,137,217 ETYPE=O N=3 TN=O._ LP=O
3021 J0=115,1350116,136 ETYPE=O M=3 TH=0.75 LP=O 3317 J0=137,217,138,218 ETVPE---O N=3 IN=0.75 LP=O
3022 J0=116,136,117,137 ETYPE=O M=3 TH=0.75 LP=O o 3318 J0=138,218,139,219 ETYPE=O 14=3 TN=0.75 LP=O
3023 J0=117,137o118o138 ETYPE=O M=3 TH=0.75 LP=O 3319 J0=139,219,140,220 EIVPE=O N=3 IH=0.75 LP=O
3024 J0=118,138,185 ETYPE=O M=3 TN=0.75 LP=O 3320 J0=140,220,121,201 ETYPE=O M=3 IH=0.75 LP=O
3025 J0=185,138,139 ETYPE=O M=3 TH=0.75 LP=O C
3026 J0=185,139,119 ETYPE=O H=3 TN=0.75 LP=O C ... OUTERRING

TH=0.75 LP=O C3027 J0=119,139,120,140 ETYPE=O M=3
3028 J0=120,140o101,121 ETYPE=O H=3 18=0.75 LP=O 3401 J0=201,221,202,222 ETYPE=O N=3 TN--0.T5 LP=O

C 3402 J0=202,222,203,223 ETYPE=O N=3 TN=0.75 LP=_
£ CIRCULAR & SQUAREBOUNDARYPLATES 3403 JQ=203,223,204,224 ETYPE=O N=3 TN=0.75 LP=O

"'" 3404 JO=204,22k,205,225 ETVPE=O It=3 TN=0.75 LP:OC
3101 J0=165°101,155,102 ETYPE=O N=3 TH=0.75 LP=O-- 3405 J0=205,225,206,226 E[¥PE_ 11_3 [N=0.75 LP=O
3102 J0=155,102,145,103 ETIPEsO Ms3 TU=0.75 LP--Q 3406 JG=206,226,207,227 EIYPE=O Iq=3 TU--0.T5 lP=O
3103 J0=144,165,105,104 ETYPE=0 N=3 1H=0.75 LP=O 3407 J0=207,227,208,228 E/VPE=O 141=3 IN=0.75 LP=0
3104 JQ=143,144,106,105 ETYPE=O N=3 TN---0.75 LP=O 3408 JQ=208,228,20q,229 ETYPE=O H=3 TNzO.75 LP=O
3105 JQ=142,143,107,106 ETYPE=O M=3 1_=0.75 LPuO 3409 _Q=209,229,210,230 ETIPE_ M=3 T_=O.?_ LP=O
3106 J0=1_1,142,108,107 ETYPE-O M=3 TH=O.75 LP=0 3410 J0=210,230,211,231 ETYPE,4) PI=3 TH=0.75 LP=O

3107 JQ_110,151,lO_,1A1 ETYPE=O M=3 TNuO.75 LP=O C3108 JO 111,161,110,151 ETYPE=O H=3 IHu0.75 LPBO 3411 J0=211,231,212,232 EIYPE-O M=3 1M=0.75 LP=O
3109 JQ=112,1710111,161 ETVPE=O N=3 TN=0.75 LP=0 3412 JQ 212,232,213,233 ETYPEsO N=3 TN--43.7_ LP=O

J0=213,233,214,234 ETVPE=O N=3 TH=0.75 LP=O3110 J0=113,181,112,171 ETYPE=O H=3 TN=0.1'5 LP=O 3413
3111 J0=114,115,181,182 ETYPE=O N=3 TN=0.75 LP=O 3414 J0=214,234,215,235 ETVPE=O 14=3 TN=0.75 LP=O
3112 J0=115,116,102,183 ETYPE=O 14=3 TN=0.75 LP=O 3415 JR 215,235,216,236 ETYPEuO 14=3 Tli=0.75 LP:O
3113 J0=116,117,183,184 ETYPE=O H=3 TH=0.75 LP=O 3416 J0=216,236,217,237 ETYPEsO N=3 TH=0.75 LP=G
3114 J0=117,118,184°1_5 ETYPE=O M=3 TH=0.75 LP=O 3417 JQ=217,237,218,238 ETYPEsO H=3 TN---O.T5 LP=O <_:--,c-1
3115 J0_185,119,175,120 ETYPE=O M=3 1#=0.75 LP=O 3418 JQ=218,238,219,239 ETYPE--O M=3 TH=0.75 LP=O 0 -r"3116 JO 175,120,165,101 ETYPE=O H=3 TN=0.75 LP=O 3419 JQ=219,2390220,240 ETYPE=O 1(=3 TH=0.75 LP=O - i3420 JQ=220,240,201,221 ETVPE--.O M=3 TN=0.75 LP:O C/)

C C w--ti
C ...INNER SQUAREPLATES C --- Matin9 Plate t_rlLouer 14ast, 112m thick - _E:C -_

3201 JQ=151,152,141,142 ETYPE=O M=3 tN=O.Tq_ LP=O C
3202 J0=152,153,142,143 ETYPE=O M=3 18=0.75 LP=O 4001 JQ=1101,1104,1102,1103 ETYPE=O M---4 Ta=0.5 LP_O ;0 Im
3203 J0=153,154,143,144 ETYPE=0 H=3 TN=0.75 LP=0 C < :Z=,
3204 JQ=154,155,146,145 ETYPE=O M=3 TH=0.75 LP=O C --- 8ottomPlate, 1/2" thick • J
3205 J0=161,162,151,152 ETYPE=O M=3 TH=0.75 LP=O C o o_

LP=O 4002 J0=1"801,1804,1002°1803 ETYPE---O H=5 TH=O.5 L_O3206 j0=162,163,152°153 ETYPE=O M=3 TN=0.75
3207 J0=163,164,153,154 ETYPE=O M=3 1N=0.75 LP=O
3208 JQ=16_,165,154,155 ETYPE=0 M=3 TN=0.75 LP=0 C ************************************************* .......... **********'******
3209 J0=171,172,161,162 ETYPE=O M=3 TN=0.75 LP---O LOADS
3210 JO=172,1T3,162,163 ETYPE=O M=3 TH=0.75 LP=O C
3211' JQ=1T3,174,163,1(_ ETYPE=0 M=3 TH=0.75 LP=0 C --- Dead Loadof Camera
3212 J0=174,175,1_,165 ETVPE=O M=3 TH=0.75 LP=O C
3213 J0=181,182,171,172 ETYPE=O M=3 TH=0.75 LP=O 2001 L=I F=0,0,-.128
3214 J0=182,183,172°173 ETYPE=0 H=3 TH=0.75 LP=0 C
3215 JO=183,184,1T3,174 ETYPE=0 M=3 TH=0.75 LP=O C --- Masses of Shield plate alppliecl at center of 4 s_ psl_s
3216 JQ=184,105,174,175 ETYPE=O M=3 TH=0.75 LP=O C 41 L=2 F=.00969,.00969,.00969C

C ... END 10 THE OUTERRING (BOLT LOCATIONS) 45 L=2 F=.00969,.00969,.00969
C 01 L=2 F_.00969, .00969, .00969

3301 JQ=121 201,122,202 ETYPE=O M=3 TH=0.75 LP=O 85 L=2 F .00969,.00969,.00969
3302 JQ=122_202,123o203 ET_PE=O M=3 1_=0.75 LP=O C

LP=O C --- Masses of Manifold Tube al_lieclat Nodes 121 the,, 1;0 equally3303 J0=123,203,124,204 ETYPE=O M=3 TN=0.75
33o4 j0=124,204,125,205 ETYPE=O M=3 TH=0.75 LP=O C
3305 J0=125,205,126,206 ETYPE=O M=3 1X=0.75 LP=O 121 L=2 F=.00261,.00261 .00261
3306 J0=126,206,127,207 ETYPE=O M=3 TH=0.7_ LP=O 122 L=2 F_.00261,.00261_.00261
3307 jQ=127,207,128,208 ETYPE=O M=3 TH=0.75 LP=O 123 L=2 F .00261,.00261,.00261
3308 JQ=128,208,129,209 ETYPE=O M=3 TN=0.75 LP=O 124 L=2 F_.00261,.00261,.00261
3309 JQ=129,209,130,210 ETYPE=O M=3 TH=0.75 LP=O 125 L=2 F .00261,.00261,.00261
3310 JQ=130,210,131,211 ETYPE=O M=3 TH=0.75 LP=O 126 L=2 F=.00261,.00261,.00261

C 127 L=2 F=.00261,.00261 .00261
3311 J0=131,211,132,212 ETYPE=O M=3 TH=0.75 LP=O 128 L=2 "F=.00261..00261:.00261
3312 JQ=132,212,133,213 ETYPE=O M=3 TX=0.75 LP=O 129 L=2 F=.00261,.00261,.00261130 L=2 F=.00261,.00261,.002613313 J0=133,213,134,214 ETYPE=O M=3 TH=0.75 LP=O j
3314 J0=134,214,135,215 ETYPE=O M=3 TH=O._5 LP=O 131 L=2 F=.00261,.00261,.00261
3315 J0=135,215,136,216 ETYPE=O H=3 1H=0.75 LP=O 132 L=2 F=.00261,.00261,.00261 _
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133 L=2 F:.OOZ61,.O0261 .00261 3.B4615 0.05040 0.05040 0.05040134 L=2 F .00261,.00261:.00261 4.A_,712 0.03741 0.03741 0.03741

135 L=Z F=.00261,.00261_.00261 5.04808 0.02884 0.02884 0.02884136 L--2 F .00261,.00261 .00261 5.64904 0.02289 0.02289 0.02289
.00261 6.25000 0.01860 0.01860 0.01860137 L=2 F=.00261 .00261,

138 L=2 F=.00261:.00261,.00261 7.18750 0.01403 0.01403 0.01403
139 L--2 F--.00261 .00261,.00261 8.12500 0.01095 0.01095 0.01095
140 t=2 F=.00261_ .00261,.00261 9.06250 0.00878 0.00878 0.00878I0.00000 0.00720 0.00720 0.1)0720C

C --- 14asses of Flange prate applied at center of the 4 SS pipes
C ttlkmlkQttll14ttllk_tvu�@_lllti�i�_t99199_Qi_Q_mQ�QtQe e S e a a i" a e 4 _ Q 499 QQ90990R99919C

141 L--2 F=.OO3a,.O038,.O038 COMBO

145 L---2 F==.0038,.0038,.0038 i C=1=1 : DL
C=0,1 D= 1.0 : Nasses of Ptatms * Spectra

181 L=2 F=.0038,.0038,.0038 C 1,1 D= 1.0 : DL * (Masses of Plates) + Spectra
185 t=2 F .0038,.0038,.0038 & £=1,-I 0=-I.0 : OL - (Nasses of Plates) - Spectra

MASSES
2001 14---. 128/386.4,. 128/386.4,. 128/386.4

SPIEC
S=386.4 A=O.O 0=0.02

C
C Non-reactor Safety CLass 2 21Kclaeq)ed- Design Sp_truu from Figure 3 and
C Tabte 2, scared by 0.6, SOC 4.1 Revision 12, Design Loads for FacititJes
c
C Convservativety, Sa is al_tled 1001{ in art 3 directions (2 hori I vert) _ _(:-, o- r.
C ---, c'_
C Per(set) SAx(g_ SAY(9) SAt(g) " I

0.01000 0.12000 0.12000 0.12000 _ cr_
'_ 0.01508 0.12000 0.12000 0.12000 ,.-,
ol 0.02015 O. 12000 O. 12000 O. 12000
r,,a 0.02523 0.12000 0.12000 0.12000 _om

0.03030 0.12000 0.12000 0.12000 m c:_
0.03523 0.13362 0.13362 0.13362 < 3>
0.W,015 0.14671 0.14671 0.14671 - ik,,,.-a

0.04508 O. 15935 0.15935 O. 15935 c:_ o_
0.05000 0.17160 0.17160 0.17160 cu
0.05833 0.19158 0.19158 0.19158
0r06667 0.21076 0.21076 0.21076
0.07500 0.22927 0.22927 0.22927
0.08333 0.24720 0.24720 0.24720
0.09375 0.26884 0.26884 0.26884
0.10417 0.28980 0.28980 0.28980
0.11458 0.31016 0.31016 0.31016
0.12500 0.33000 0.33000 0.33000
0.23826 0.33000 0.33000 0.33000
0.35152 0.33000 0.33000 0.33000
0.46478 0.33000 0.33000 0.33000
0.57803 0.33000 0.33000 0.33000
0.66080 0.28898 0.28898 0.28898
0.74356 0.25706 0.25706 0.257'06

, 0.82633 0.23151 0.23151 0.23151
0.90909 0.21060 0.21060 0.21060
1.0984b 0.17444 0.17444 0.17441_
1.28788 0.14890 0.14890 0.14890
1.47727 0.12990 O. 12990 O. 12990
1.66667 0.11520 0.11520 0.11520
1.87500 0.10263 0.10263 0.10263
2.08333 0.09256 0.09256 0.09256
_.29167 0.08430 0.08/,30 0.08430
.'.50000 0.07740 0.07740 0.07740
2.83654 O. 06825 0.06825 0.06825 -_-.
3.17308 0.0610.k 0.06104 0.06104 ,,..,
3.50962 0.0552"_ 0.C5521 0.05521
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Mode 163 connect to the plate; C
Mode 299 is the MASTERnode M/ restraints in 6 DOF and connects to beams. 801 X= -5.500 Y= -5.500 Z= -70.982

802 X= -5.500 Y= 5.500 2= -70.982

299 x= O. 000 Y= 0.000 Z= O.000 803 X= 5.500 Y= 5.500 Z= - 70.98284_ X= 5.500 V-- -5.500 Z- -70.982

12.000" below bottom of FLange Plate, Ul_per mast C 811 X--5.5,.587 V=-5.5-.736 7-- -70.982

301 X= -5.500 Y= -5.500 Z= -12.875 812 X=-5.5-.736 V= 5.5-.587 Z= -70.9q2
302 X-- -5.500 Y= 5.500 Z= -12.875 813 X-- -5.5-.587 ¥= 5.5,.736 Z= -70.982
303 X= 5.500 Y= 5.500 Z- -12.875 816 X= 5.5,.736 ¥=-5.5..587 Z= -70.982
304 X-- 5.500 ¥= -5.500 Z= -12.875 CC --- 84.000" betas bottom of Flange Plate, upper mast

311 X=-5.5- .736 Y---5.5..587 Z= -12.875 C
312 X=-5.5*_87 ¥= 5.5*.736 2= -12.875 901 X= -5.500 ¥= -5.500 Z= -84.875
313 X= 5.5,:736 ¥z 5.5-.587 Z= -12.875 902 X= -5.500 ¥= 5.500 Z= -84.875
314 X= 5.5-.587 ¥=-5.5-.736 2= -12.875 903 X= 5.500 Y= 5.500 Z= -84.875904 X= 5.500 Y= -5.500 Z= -84.075

22.107" belou bottom of Flange PLate, upper mast C 911 X=-5.5- .736 Y=-5.5..587 Z= -84.875

401 X= -5.500 Y= -5.500 Z- -22.982 912 X=-5.5-.587 Y= 5.5-.736 Z= -84.875
402 X= -5.500 ¥- 5.500 Zº -22.982 913 X= 5.5..736 1= 5.5-.587 Z= -8_.875
403 X= 5.500 ¥= 5.500 Z- -22.982 914 X= 5.5-.587 ¥=-5.5-.736 Z= -84.875
404 X= 5.pO0 1- -5.500 Z- -22.982 CC --- 94.107" betou bottom of Flange Plate, upper mast

411 X=-5.5..587 ¥=-5.5-.736 Z= "22.982 C
412 X=-5.5-.736 ¥= 5.5-.587 Z= "22.982 1001 X= -5.500 ¥= -5.500 Z= -94.982
413 X: 5.5-.587 ¥= 5.5*.736 Z= -22.982 1002 X= -5.500 V= 5.500 Z= -94.982 _ _"
414 X= 5.5+.736 1=-5.5..587 Z= -22.982 1003 X= 5.500 ¥= 5.500 Z= -94.982 o1004 X= 5.500 ¥= -5.500 Z= -94.982 .-, c-_t

"-- 36.000" below bottom of Flange Plate. upper mast C or)1011 X=-5.5..587 ¥=-5.5-.736 Z= -94.982 _-4 C3
- _E_501 X= -5.500 Y= -5.500 Z= -36.875 1012 X=-5.5-.736 ¥= 5.5-.587 Z= -94.982

502 X= -5.500 Y= 5.500 Z= -36.875 1013 X= 5.5-.587 ¥= 5.5..736 Z= -94.982 :3=
503 X-- 5.500 Y= 5.500 Z= -36.875 1014 X= 5.5..736 ¥=-5.5..587 Z= -94.982 _o Im C3
504 X= 5.500 Y= -5.500 Za -36.875 C < 3>C --- Lower Hast Assembly 1/2" Mating Plate . • i

511 X=-5.5- .T36 Y=-5.5..587 Z= -36.875 C _-"
512 X---5.5,.587 ¥= 5.5..736 Z= -36.875 1101 X= -5.500 ¥= -5.500 Z= -108.125 o o_
513 X= 5.5..736 Y= 5.5-.587 Z= -36.875 1102 X= -5.500 V= 5.500 Z= -108.125 co
514 X= 5.5-.587 Y=-5.5-.736 Z= -36.875 1103 X= 5.500 y= 5.500 Z-- -108.1251104 X= 5.500 lr= -5.500 Z= -108.125

--- '46.107" below bottom of FLange Plate, upper mast CC --- 11" betox Hating Plate, Louer Mast

601 X= -5.500 Y= -5.500 Z= -46.902 C
602 X= -5.500 Y- 5.500 Z- -46.982 1201 X= -5.500 Y= -5.500 Z= - 119.3/5
603 X= 5.500 ¥= 5.500 Z= -46.982 1202 X= -5.500 ¥= 5.500 Z= -119.375
604 X= 5.500 ¥= "5.500 Z= -46.902 1203 X= 5.500 Y= 5.500 Z= - 119.3751204 X= 5.500 ¥-- -5.500 Z= -119.375

611 X=-5.5+.587 Y=-5.5- .736 Z= -46.902 C
612 x=-5.5-.736 ¥= 5.5-.587 Z= -46.982 1211 x=-5.5-.736 ¥=-5.5+.587 Z= -119.375
613 X= 5.5-.587 Y= 5.5-.736 Z= -46.982 1212 X=-5.5+.587 y= 5.5+.736 Z= -119.375
614 X= 5.5,.736 f=-5.5..587 Z,_ -46.982 1213 X= 5.5-.736 Y= 5.5-.587 Z= -119.3751214 X= 5.5-.587 Y=-5.5-.736 Z= -119.375

--- 60.000" below bottom of Flange PLate, ul_r mast CC --- 21.107" below Mating Plate, Loger Mast

701 X: -5.500 Y= -5.500 Z= -60.875 C
702 X= -5.500 Y= 5.500 Z= -60.875 1301 X= -5.500 Y= -5.500 Z= -129.48,_
703 X= 5.500 Y= 5.500 Z= -60.875 1302 X= -5.500 Y= 5.500 Z= -129._82
704 X= 5.500 Y= -5.500 Z= -60.875 1303 X-- 5.500 y= 5.500 Z= -i29.4821304 X= 5.500 ¥= -5.500 Z= - 129.482

711 X=-5.5- .736 Y=-5.5..587 Z= -60.875 C
712 X=-5.5+.587 Y= 5.5..736 Z= -60.875 1311 X=-5.5+.587 V=-5.5-.736 Z= -129.48J
713 X= 5.5,.736 ¥= 5.5-.587 Z= -60.875 1312 X=-5.5-.736 ¥= 5.5-.587 Z= -129.z,8_'
71(, X= 5.5-.587 Y=-5.5-.736 Z= -60.075 1313 X= 5.5-.587 y= 5.5+.736 Z= -129.4871314 X= 5.5*.736 Y=-5.5*.587 Z-- -129 4_2 _

--- 70.10P' below bottom of Flange PLate, upper mast C I_
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"-- Section B 32" beto_ Mating PLate, Lower Hast C ****************************************************************************
C SPRINGS

1401 X= -5.500 Y= -5.500 Z= -141.083 C 299 K--_612,_612,_612,9615,_615,_615
1402 X= -5.500 Y= 5.500 Z- - 141.083 C
1403 X-- 5.500 Y= 5.500 Z= - 141.083 C
1404 X= 5.500 Y= "5.500 Z" "141.083 C ***************************************************** ...... *****'***********

FRAME
--- Section C 49" betoN Mating PLate, Lover Mast NM=I] X=O V=O Z=-1,-I,-1,-I

C
1501 X= -5.500 yz -5.500 Z- -158.083 C --- Material properties
1502 X= -5.500 Y= 5.500 Zs -158.083 C .Stiff beams which connect from Master node No. 299 to bolt h_tes
1503 X= 5.500 Y= 5.500 Zz-158.08] 1 A--'gE9 J=gE9 l=gE9,gE9 As=gE9,gE9 E=I 6--1 w:O.O H=O.b
1504 X-- 5.500 Y- -5.500 Z- - 158.083 C

C ...Steel Pipes (DUg No. 42-8) 1 114 ips
--- Section D 115" beLou Mating PLate, Louer Hast 2 SN=P T=1._,0.14 E=29_)00. W=.66_.4911728 H=._9".49/1T28/3_.4

C
1601 X= -5.500 Y= -5.500 Z= -175.083 C ...3116" Thick X-braces (D_9 No. 40-5)
1602 X= -5.500 Y- 5.500 Zs -175.083 3 SH=R T=1,0.1875 E=29000. W_.i88".49/1728 H=. 1_'.49/1728/386.4
1603 X= 5.500 Y- 5.500 Z- - 175.083 C
1604 X-- 5.500 ¥= -5.500 Z- -175.083 C ...3/8" Thick light supp (Dug No. 40-4) Lower Mast Sections 8-8, C-C

4 SHuR T=1,0.375 E=29000. M=.375".49/1728 M=.375".49/1728/386.4
--- Section A Upper portion, 84.1" betosi Hat|ng PLate, Lmier Mast C

C ...Short Link from center of pipes to braces
1701 X: -5.'tj00 Y- -5.500 Z= -191.975 5 A=91E4Jz91E6 l=91E6,9E6 ASi,9_E6,91E6 E=I. G=I. W=O.O M:O.O
1702 X= -5.F _0 V= 5.500 Z= -191.975 C
1703 X: 5.500 Y= 5.500 Zz -191.975 C ...Gas Pipes (Dug No. 40-12) Lower Hast Section A-A
1704 X= 5.500 Vz -5.500 Z= -191.975 6 SHzP 1=0.675,0.15 E-29000. U=.247_.4911728 M=.247".49/1728/386.4

C

--- Section A Bottom plate, 96.6" betou Hating Plate, Lo_er Hast C ...Stiff beam _hich connect from Im,er mast bottom plate to C.G. of camera
7 A=9E5 J=QE7 i=9ET,gE7 AS=gES,gE5 Est G=l _=-0.0 H=O.O _:

1801 X= -5.500 Y= -5.500 Z= -194.225 C o -r
1802 Xz -5.500 Y= 5.500 Z- -194.225 C --- BEAMSECTIONS from the RISER ASSEMBLY ._a c'_• I
1803 X= 5.500 Y= 5.500 Z- - 19_.225 C c_
i804 X= 5.500 Y= -5.500 Z- -194.225 8 SH=P T=20.000,.5 E=29000. W30.63".490/1728 M=30._5*.490/1728/386.4 _-, 0

9 SN=P T:12.750,.5 E=29000. U=19.24".490/1728 M=19.24*.49G/1728/386.4 _-_ I--- Camera Roll Assembly 10 SHzP T 8.625,.5 E=29000. t_12.76".490/1728 M=12.76".490/1728/386.4 " ___
Co_kservatively, assume C.G. @ 20.6" below Lower Mast Bottom Plate II SH=P T=45.500,.5 E=2QO00. U--70.6_W.490/1728 N=70. 69" .490/1728/386.4 ;x_ I
14.5" eccentr|city at Pipe 4 12 SHzP T=43.000,.5 E=29000. U=66.76".49011728 M=_.7_'.490/1728/386.4 el) c:_

13 A-1E6 J--lEO i=1E8,1E8 E=1. : RIGID LINK < 3>• I
2001 X= 5.500 Y- -5.500 Z= - 194.225-20.6 C ,--.

C --- Meighttess stiff beams connect from bolt holes to Hdster node 299 o c_
---'Nodes for the Riser Model C c_

I01 299 201 H--1 LP--0,6] : LR--0,1,0,O,1,1
299 X=O. Y-- O. Zu O. -- TOP OF 20" PiPE 102 299 202 H--"I LP--0,63 LR=0,1,0,0,1,1

3002 X=23.25 y= O. Z= 6. : TOP OF 12" PIPE 103 299 203 H=l LP=0,63 : LR=O 1,0,0,1,1
3003 x=15. Y=-14.75 Z= 12. : TOP OF 8" PiPE 104 299 204 H=I LP=0,63 : LR=O1,0,0,1,1
3004 X=15. Y= 14.75 Z= 12. : TOP OF 8" PIPE 105 299 205 H=l LP=0,63 : LR=O 1,0,0,1,1
3005 X=O. Y= O. Z=-10.7 : CENTEROF 20" PIPE 106 299 206 M=l LP=0,63 : LR=O 1,0,0,1,1
3006 X=23.25 Y= O. Z--10.7 : CENTEROF 12" PiPE 107 299 207 H=l LP=0,63 : L_l-O 1,0,0,1,1
3007 X-15. Y=-14.75 Z=-10.7 : CENTEROF 8" PIPE 108 299 208 H=l LP=O,63 : LR=O1,0,0,1,1
3008 X=15. Y= 14.75 2=-10.7 : CENTEROF 8 = PiPE 109 299 209 H:l LP--0,63 : LR--O 1,0,0,1,1
3009 X--9.5 Y-- O. Z=-10.7 : CENTEROF 3" PLAIE 110 299 210 14=1 LP=0,63 : LR=O 1,0,0,1,1
3010 X=10.07_5 Y= O. Z=-10.7 : Point of Application of force on 3" 111 299 211 M=l LP=0,63 : LR=O 1,0,0,1,1
PLate 112 299 212 M=l LP--0,63 : LR=O 1,0,0,1,1
3011 X=9.5 Y-- O. Z=-24. : BOTTOMOF HPF CENTEROF 3/4" PLATE 113 299 213 H-1 LP=O,63 : LR--O 1,0,0,1,1

' 114 299 214 M-1 LP=.O,63 : LR=O 1,0,0,1,1
3021 X=9.5 Y= O. Z---141.5 G=3011,3021,1 115 299 215 M=l LP=0,63 : LR=O 1,0,0,1,1

C : DI3HEOF CONCRETETANK 116 299 216 M=l LP-O,6] : LR=O 1,0,0,1,1
117 299 217 M--1 LP=Oo63 : LR=O 1,0,0,1,1

C *************************************************************************** 118 299 218 N=l LP=0,63 : LR--O 1,0,0, 1,1
RESTRAINTS 119 299 219 N=l LP=0,63 : LR=O 1,0,0,1,1
C 120 299 220 M=l LP=0,63 : LR=O 1,0,0,1,1
C 299 299 1 R--1,1,1,1,1,1 C
C C --- Steel Pipes

3021 R=1,1,1,1,1,1 : TANK DOMEAT RADIUS 20 FEET C
201 181 301 M=2 LP=3,0 r.}
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0610111994 15:46 Fiten_ne: C.N-!i-01 Page 15 0610111994 15:46 Filermme: C14-8-01 Page 16

C --- Bottom PLate, 1/2u chick 0.90909 0.21060 0.21060 0.21060
C 1.09848 0.17444 0.17444 0.11444
4002 JQ=160!,1804,1802,1803 ETYPE=O X=l TH=O.5 LP=O 1.28788 0.14890 0.14890 0.14890

• 1.47727 O.12990 O.12990 O. 12990
C **************************************************************************** 1.66667 0.11520 0.11520 0.11520
LOADS 1.87500 O.10263 0.10263 O. 10263
2001 Lxl F=0,0,-.128 2.08333 0.09256 0.09256 0.09256
C 2.29167 0.08430 0.08430 0.08430
C Loads from the Riser 14odet, MPF-03 2.50000 0.07740 0.07740 0.07740
C 2.83654 0.06825 0.06825 0.06825

299 F=0,0,-.441 L=I 3.17308 0.06104 0.06104 0.06104
3002 F=0,0,-.247 L=I 3.50962 0.05521 0.05521 0.05521
3003 F--0,0,-.11762 L=I 3.84615 0.05040 0.05040 0.05040
3004 F=0,0,-.11762 L=I 4.44712 0.03741 0.03741 0.03741
3009 F=0,0,-.0191 L=I : 19.1 tl_ 5.04808 0.02684 0.02884 0.02884
3010 F=0,0,-2.538 L--1 5.64904 0.02289 0.02289 0.02289
3011 F=0,0,-.29676_ L"I : 244.3 LI_ * 45.66 Lbs * 6.8 tbs 6.25000 0.01860 0.01860 0.01860 *

7.18750 0.01403 0.01403 0.01403
C **************************************************************************** 8.12500 0.01095 0.01095 0.01095
MASSES 9.06250 0.00878 0.00878 0.00878
2001 14= .128/386.4,.128/386.4,.128/386.4 10.00000 0.00720 0.00720 0.00720
C
C -*- Messes from the Riser 14odet, 14PF-03 C ****************************************************'***********************
C C01480

299 14= .441/386.4, .441/386.4, .441/386.4 I C=1.0
3002 N= .247/386.4, .247/386.4, .247/386.4 2 D= 1.0
3003 14=.117621366.4,.11762/386.4,.i17621386.4 3 C=1.0 D= 1.0
3004 14=.11762/386.4, 11762/386.4,.11762/386.4 4 C=l.O 0=-1.0
3009 14= .0191/386.4, .0191/386.4, .0191/386.4
3010 14=2.5361366.4, 2.5381386.4, 2.5381386.4 _ _:
3011 H=.29676/386.4, .29676/386.4, .29676/386.4 o ::z::-..-.Jc")

I-,.4 * I

! SPEC _-_ (::2O_ _ l
0 S--386.4 A=0.0 u--u.u," _.

C Non-reactor Safety Ctass 2 2X claunp__Design Spectrum from Figure 3 and ;xJ !c:3
C TabLe 2, scaled by 0.6, SDC4.1 Revision 12, Design Loads for FaciLities < 3>
C • I
C Convservacivety, Sa is appLied 1OOXin eLL 3 directions (2 hori , 1 verc) c) c_
C c_
C Pel_(sec) SAx(g) SAy(g) SAz(9)

0.01000 0.12000 0.12000 0.12000
0.01508 0.12000 0.12000 0.12000
0.02015 0.12000 0.12000 0.12000
0.02523 0.12000 0.12000 0.12000
0.03030 0.12000 0.12000 0.12000
0.03523 0.13362 0.13362 0.13362
0.04015 0.14671 0.14671 0.14671
0.04508 0.15935 0.15935 0.15935
0.05000 0.17160 0.17160 0.17160
0.05833 0.19158 0.19158 0.19158
0.06667 0.21076 0.21076 0.21076
0.07500 0.22927 0.22927 0.22927
0.08333 0.24720 0.24720 0.24720
0.09375 O.26884 0.26884 0.26884
O. 10417 O.28980 0.28980 O.28980
0.11458 0.31016 0.31016 0.31016
0.12500 0.33000 0.33000 0.33000
0.23826 0.33000 0.33000 0.33000
0.35152 0.33000 0.33000 0.33000
0.46478 0.33000 0.33000 0.33000
0.57803 0.33000 0.33000 0.33000
0.66080 0.28898 0.28898 0.284898
0.74356 0.25706 0.25706 0.25706

0.23151 0.23151 0.23151 rJ
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4.3 Input data file for SAPSTL

Since stainless steel is used, the SAPSTL built-in formulas for

ordinary structural steel are not applicable. Hand calculations

are given in this section to provide the input parameters for the
allowable stresses to SAPSTL for combined stress evaluations.

(refer to ANSl/AISC N690-1984, section Q1.5.9, "Austentic
Stainless Steel").

The echoprint of the input data file, CM-A-04S, is also given in
this section. •

11-61



WHC-SD-WM-DA-163

URS Consultants Vol. II Rev. 0 _ _ _.' Sheet No.

URS/John A. Blume & Associates, Engineers Calc.No,

Job_o.f,_..4_-o( Job_c/_'F A___Y_,_- _v.No.
Client By _P__ Date _/'/c_,,4-

Subject ....___C'_IOM P_c>P_'r.'r'l_._ Chk'cl K'_/_" Date "=z'_ _.,.:'/

r o o_r

r ,01_

L

II-62



!
WHC-SD-WM-DA_163 /_....,;'URS Consultants Vol. II, Rev. 0 SheetNo. ",...

URS/John A, Blume & Associates, Engineers Calc. No.

Jobno. __-0: Jobi_C/_P(::: _L.'/_,_ Rev, No,

Client By .. _k.,, Date '_ f'/_ _r"

Subject _d.T'lo_J _P-oP(:I_TIt'S Chk'd f"//'_ Date _'/_ _-/ ._v

II-63



WHC-SD-WM-DA-163
URS Consultants Vol. II, Rev. 0 Sheet No. _ "_.Z_..
URS/John A. Blume & Associates, Engineers Calc.No,

Job nO. '_ _/_'_ "O1 Job L,_'r"/FA?F ,k_/kc.,,/_l $ Rev.NO.

LACiNGs ' K-- I , C:0._T
L_-"-,..7."T',.c_')

LI_H'F" SLIPPo£T: K : I , C" o,_°C

II-64



07113/1994 10:37 Filen_: OI-A-O4S Page ! 07/1311994 10:37 Filename; .OI._-A-04S Page 2

MNCINPF CAMERAASSEMBLY ANALYSIS JOB#: 66458-01 RUN ID; CH-A-I_S C
C ************************************************m*************************** C ...Stiff beams Mhich connect from Iouer mast botts, plate to C.G. of camera
C C

7 MN=N A=91E5 J=gE7 i--gET,gE7 AS--gES,gE5 E=I G:I M=O.O M=O.OC Units : Kips, in fy=60 ksi Steel densit -490 pcf = 0.0002836 kci
C tt*titttttt*tt* * *tilt* ****tttttiit*ttitttlttti_/_tttwtiittt***********i******* C#

C C /ilitiittttttttitittittitiitiitt*iitiitilitilillim m ',, iliiiliiiiiiiti*itttitit

C Update Log FRAME

Date By Version Description C
5/26194 PKL CN-A-OIS SAPSTL for SAPgO run C,N-A-OI C ...Steel Pipes (Dwg No. /,2-8) 1 1/4 ips

c 5127194 PKL CN-A-02S SAPSTL for SAPg0 run CN-A-02 C
513119/, PKL CN-A-O3S SAPSTL for SAPgO run CH-A-03 201 268 1 1=;1 H=2 K=2,2 C=0.85,0.85

C 6102194 PKL 4. CN-A-03S SAPSTL for SAPg0 run CN-A-04 C
C C ...3116" Thick X-braces (Dug No. 40-5) ***REVISEG to use 114" thick***
C **************************************************************************** C 401 420 1 T=I N=3 K=1.1 C=0.B5.0.85C
C Computer Models Naming Nomenclature C
C SAPgO files are named using the foltouing terminology: C ...3/8" Thick light SUl_ (Dug No. 40-4) Louer Ma_r S-_ctions B-B, C-C
C CM-k-01S.ext (*.ext as described by $APgO ManuaL) C
C 12145678 501 b03 1 T=I H=4 K=1,1 C=0.85,0.85
C C
C Mhere: Character Description C ...Gas Pipes (Dw9 No. 40-12) LoMer Hast Section A-k
C 1-2 CN: Camera Assembly _l C
C 4 A : Mode| A. B. C.. etc 504 505 1 T=I N--6 K=1,1 C--0.85,0.85 '
C 5 Node| A, B, C... etc.
C 6- 7 Run Number
C 8 S denotes $APSTL file
C o-r
C .iliti/ii.ilitiillililitiiilllliititiiiittitili/titili/illiti//it/*tilii/ili ,,,-, _
CONTROL • I
iX=2 :DATACHECK--I, NORNAL--O, STRESS FILE=2 (1)

I C /**iliiliii/iil. I ililii***iilillil/lltiiilitiiliiiiltti/tiilliliiiilitiiilll +

_n COMBO ;x= i
• 1 C-1 W 0

2 O=l < 3>
3 C=1,1 D=I" tb---¢

4 C=1,-1 D=-loo_

SECTIONS
C
C --- Material properties
C ...Stiff beams which connect from Master node No. 299 to bolt holes
C

I MN-N A-gE9 J=gE9 I-gEg, gE9 As--gEg,9E9 E=I G=l g=O.O M--O.O
C
C ...Steel Pipes _ (Dwg No. 42-8) 1 114 ips
C

2 MN=S SX=P T=1.(_>,0.14 E=29000. FY=30 F=31.68, 36, 12.89, 28.8, 16.8
C
C ...3/16" Thick X-braces (Ow9 No. 40-5) ***REVISED to use 1/4" thick****
C

3 MN=S SH=R l=l,0.Z5 E=29000. FY=25 F=26.4, 30, 3.53, 18, 16
C
C ...318" Thick Light supp (Dw9 No. 40-4) LoNer Hast Sections B-B, C-C ,+_ +

4 MN=S SH;R T=1,0.375 E=29000. FY=25 F=26.4, 30, 7.67, 18, 16 %-
C
C ...Short link from center of pipes to braces "" _'>"

C 5 MN=N A=9E4 J:gE6 L--gE6,9E6 AS=gE6,gE6 E=I. G=I. g=O.O g=O.O ' _ _"

C Gas Pipes (Owg No. 40-12) Lower Mast Section A-A _l =-
C - _v

6 HN=S SH=P T:0.675,0.15 E=29000. FY=Z5 F=26.4, 30, 14.33, 18, 16 _
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SECTION 5: SAP90/SAPSTL OUTPUT FILES

T_B_E OF CONTENTS

_ _ PAGE NO.

5.i General Discussion _ },I

5.2 Output files for SAP90 _,_,I 4

5.3 Output file for SAPSTL _,_,I --_,% I_

5.4 Selective graphical output _ _ I --_ _o

I
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Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION" Chk'd _ /j_)ate ___ _Lp-

5.1 General Discussion

SAP90 output

The extensions of the SAPg0 output filename are described below:

.SAP Tabulated Input Data Echo

.EQN Optimized Equation Numbers

.RIT Frequencies & other Model Parameters

.SPC Spectral Analysis Modal Factors

.SOL Joint Displacements and Reactions

.F3F FRAME element forces

.F4F SHELL element stresses

.FEF Element Joint forces

SAPLOT G;aDhica_ Results

Using the SAPLOT graphics post-processor, SAP90 output such as

mode shapes, shell element stresses are presented graphically.

SAPSTL. output

The extensions of the SAPSTL output filename are described below:

.STL Echo of input data; K-factor values,
controlling load combinations and stress
ratios.

.SHR not used in this analysis

The SAPSTL output file, CM-A-04S.STL, is included in Section 5.3.

PC diskettes

The final runs of SAPg0 / SAPSTL output files are saved on PC
diskettes and they are provided with this documentation.
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CONSULTANTS WHC-SD-WM-DA-163
Vol. II, Rev.0 Sh_t No. _ _

Iob #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By _ Date iP/g'/_"

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd _!_ Date _'/./_v
0

5.2 SAP90 Output

Since all of the output files are saved on PC diskettes, only

selected output is printed for stress and displacement checking

purposes in Sections 6 through 7.
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CONSULTANTS WHC-SD-WM-DA-163
Vol. II,Rev.0 SheetNo. _ "_1

Job #:66481-01 /oh: WHC/MPF CAMEKA ASSEMBLY ANALYSIS By 17E''" Date 6/_/'_4"

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd Data

5.3 SAPSTL Output

The SAPSTL output file, CM-A-04S.STL, is included in this
Section.

i i _ _ i I ii ,, ,i_

_/._.,.,::_ ,._. _r_, ';%'_' " '"_-" _'_'_

-JOB No. _ 471 --O(

CALC. No. _ 3, I _ 5-,S,li-

BY _ DATE f'/¢ M,,,.-

CKD,,/-, DATE
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07/1111994 10:31 Filename: CH-A-04S Page | 0711311994 10;_37. Fitename; CN-A-04S Page Z.

UHC/HPF CAHERA ASSEMBLYANALYSIS JOGilf: _58-01 RUN ID: CJ4-A-04S C
C **************************************************************************** C ...Stiff beam which connect from lower mast bott(_, plate to C.G. of _amera
C C
C Units -- Kips, in fy--_ ksi Steel density=490 pcf = 0.00028]6 kci 7 HN=H A=gES J=QE7 1=91ET,gE7 AS=gES,gES E=I G--1 M--O.0 M=0.0
C **16.161k... ********** t lt*dkW*****tk***Vk*dl*lk*lklkt*lk*,lk****tQdrlk**lk**Qdr***lk**i******* C

C
C Update Log : C *********************************************_****_`*`_*`*`**_******_**********
C FPJU4E
C Date By Version Description C
C 5/26/94 PKL CH-A-O|S SAPSTL for SAP90 run CM-A-01 C ...Steel Pipes (Dw9 No. 42-8) 1 1/4 ips
C 5/27/96 PKL CM-A-02S SAPSIL for SAPQO run CH-A-02 C
C 5/31/94 PKL CM-A-03S SAPSTL for SAPgO run CM-A-03 201 268 1 T--1 H--2 K--2,2 _,-0.85,0.85
C 6/02/94 PKL CJ4-A-O3S SAPSTL for SAPgO run CH-A-04 C
C C ...3/16" Thick X-braces (Dull No. 60-5) ***REVISED to -se 1/4" thick***
C dm.Vlr. **.. Vt.tk .dr****. t.. ***Vk** * * ikSlrttlktttk drlf_ttdltdrttlklik skt_*Vt t ilk idr_ it _dtVk * d_* t drlk * drVkt **t C

C _01 420 1 T=l H=3 K=1,1 C=0.85,0.85
C Computer Models Numin9 Nomenclature C
C SAPgO files are named usin9 the folLowin9 terminoio9y: C ...3/8" Thick Light supp (Dw9 No. 40-4) Lower Hast Sections B-B, C-C
C CJq-A-O1S.ext (*.ext as described by SAPgO Manual) C
C 12345678 501 503 1 T=I M=6 K=1,1 C=0.85,0.85
C C
C where: Character Description C ...Gas Pipes (Dwg No. /,0-12) Lower Mast Section A-A
C 1-2 CM= Camera Assembly Model C
C 4 A = Mode| A, O, C.. etc 504 505 1 T--1 H=6 K=1,1 C=0.85,0.85
C 5 Model A. B, C... etc.
C 6- 7 Run Nund_r

C 8 S denotes SAPSTL file _ =E:
C o -r-
C tit .tii.ilitit* .t.t _ t t t t* ** * *****11_titllr*titittdzttiitittitit*titiiiittitttiliti* _

CONTROL • t
IX=2 :DATACHECK=I0 NORHAL=O, STRESS FILE=2 ,--, (/)c_

:3:
l CGHBO ;x3 t

--4 1 C=1 n) (_
2 O--I < 3>
3 C=1,1 D=I" i
6 C=1,-1 D=-loo_

C . t **.**_**1. it Wt t dr,t t * t **** ***titilititlrttttitit*llirtiitttt* ******* *** tit*trill*

SECTIO_IS
C
C --- Material properties
C ...Stiff beams bd_ich connect from Master node No. 299 to bolt holes
C

1 NN--N A--QE9 J=9E9 l--9E909E9 AS=9E9,9E9 E=I G=I M-O.0 H--O.0
C
C ...Steel Pipes (Dw9 No. 42-8) 1 114 ips
C

2 HN=S SH=P T=1.66,0.14 E=29000. FY-30 F=31.68, 36, 12.89, 2B.8, 16.B
C
C ...3/16" Thick X-braces (Dw9 No. 60-5) ***REVISED to use 116" thick****
C

3 MX=S SH=R T=1,0.25 E=Z9000. FY=25 F=26.4, 30, 3.53, 18, 16
C
C ...3/8" Thick t i9ht supp (DMg No. /,0-4) Lower Hast Sections B-B, C-C
C

6 HX=S SH=R T=1,0.375 E=29000. FY=25 F=26.4, 30, 7.67, 18, 16
C
C ...Short Link from center of pipes to braces
C

5 HN=N A=9E4 J=9E6 l=9E6,9E6 AS=9E6,9E6 E=I. G=I. U=0.0 M=0.0
C _T
C ...Gas Pipes (Dwg No. 40-12) Lower Mast Section A-Ac

6 MN=S_P I=0.675,0.15 E=29000. FY=25 F--26.6, 30, 14.33, 18, 16

W
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07/13/I.99_4 10:40 Fitename; CN-A-O4$._TL Page _ 07113/!994 10:40 FiLm; CN-A-O4S.STL Page 4
_2

PAGE 1 PAGE 2
SAP@OFILE--CM-A-O4/SAPSTL FILE:C.Jq-A-O4S.STL SAP90 FILE:CM-A 04/SAPSTL FILE:CM-A-O4S.STL

MliC/MPF CAMERAASSEMBLY ANALYSIS JOB#-" _58-01 RUN ID: CM-A-04S WHC/MPF CAMERAASSEHBLY ANALYSIS JOB#: _58-01 i_uN iO: £M':A-04S

CONTROL DATA LiVE LOAD

LOAD LIVE LOAD
EXECUTION MODE ............ 2 1 N

2 N
CODE TYPE .............. 1 (AISC 1969 ASD) 3 N

4 N
PRINT SUPPRESSION FLAG ........ 0

OVERRIDE FLAG FOR UNITY K-FACTORS - - 0

IYPE OF UNITS ............. E

INTERACTION STRESS RATIO CUTOFF - - - 0.0005

SHEAR STRESS RATIO CUTOFF ...... 0.0005



0711311994 10:40 Fit_: OI-A-O4S.STL Page 5 0111311_99_4 !0:40 Fitename: CM-A-O4S.STL Page 6

PAGE 3 PAGE 4
SAP90 FILE:CM-A-O4/SAPSTL FILE:CH-A-O4S.STL SAPgO FILE:CN-A-O,./SAPSTL FILE:CM-A-O4S.STL

MIICIMIPF CAMERAASSEHIDLYANALYSIS JOB#: _58-01 RLW iD-" CN--A-04S WHCiHPF CAMERAASSEHBLY ANALYSIS JOBS: _)6458-01 RuN ID: CM-A-04S

LOAD CONDITION COMBINATION MULTIPLIERS SECTION PROPERTY DATA

COMGINAT] ON CONDITION FACTOR
1 PROP SECTION DEPTH FLANGE FLANGE klE8 FLANGE FLANGE

1 1.000 ID TYPE MIDTH THICX THICK MIDTH THICKTOP TOP BOTTOM BOTTOH
2 {in) {in) (in) (in} {in) {in)D 1.000
3 1 G 0.000 0.O00

1 1.000 2 P 1.660 1.660 O. 140 O. 140
2 1.000 ] i 1.000 0.250
O 1.W30 4 R 1.000 0.375

4 5 G 0.000 0.000
1 1.000 6 P 0.675 0.675 r).150 O. 150
2 -1.000 7 G 0.000 0.000
D -1.000

_5:-"
o :::!::

• ---J C'_
• !

(./1
,--, C:::2

,., 5:"

--.4 _ I
CD C:::P
• I

j.--.J
C) O'b

t

Ji

,,_,J



07/!3/!_994 10:40 Filename: OI-A-O&S.SIL Page 7 07/!5/1994 I._0:40 Fitename; O!-A-O4S.STL Page B

PAGE 5 PAGE 6
SAPgO F|LE'-CM-A-O4ISAPSTL FILE:CJ4-A-O4S.STL SAP90 FILE:CN-A-O'/SAPSTL FILE:CN-A-O4S.STL

MIICII4PF CAMERAASSEMBLYANALYSIS JOBS: _5B-01 RUM ID: CI4=A-04S MItCINPF CAMERAASSEMBLYANALYSIS JOB#-- _545B-01 RUN ID: CH-A-O4S

SECT | (_N PROPERTY DATA SECI i ON PROPERTY DATA

PROP SEC AREA MOMENTSOF INERTIA SNEAR AREAS PROP SEC SECTION MODULi PLASTIC MOOULI RADII OF GYRATION
ID TYP 133 122 A2 A3 ID TYP 533 S22 Z33 Z22 R33 R22

(in 2) (in &) (in 4) (in 2) (in 2) (in 3) (in 3) (in 3) (if; 3) (in) (in)
1 G 0.9000ETIO O.90000E;_O 0.90000ETIO O.9000ETIO 0.9000E;10 1 G O.O000ETO0 O.O000E;O0 O.O000E;O0 O.O000E_O0 0.000 0.000
2 P 0.6685E*O0 0.19471E*00 0.19471E*00 0.33431E*00 0.3343E+00 2 P 0.2346E+00 0.23Z, GE*O0 0.3244E+00 0.3244E,00 0.540 0.540
3 R 0.2500E*00 0.20833E-01 0.13021E-02 0.2063E.O0 0.2083E*00 3 R 0.4167E-01 0.1042E-01 0.6250E-01 0.1563E-01 0.289 0.072
4 R 0.3750E*00 0.31250E-01 0.45945E-I)2 0.3125E*00 0.3125E*00 4 R 0.6250E-01 0.2344E-01 0.9375E-01 0.]516E-01 0.289 0.108
5 G 0.9000E*05 0.90000E*07 0.90000E*07 0.9000E*07 0.9000E*07 5 G O.O000E*O0 O.O000E*O00.O000E*O00.O00L)E,O0 0.000 0.000
6 P 0.2474E*00 0.92195E-02 0.92195E-02 0.12371E*00 0.1237E*00 6 P 0.2732E-01 0.2732E-01 0.42471E-01 O.42L, TE 01 0.193 0.193
7 O 0.9000E+06 0.90000E*08 0.900001E*Oil 0.9000E*06 0.9000E+06 7 6 O.O000E*O0 O.O000E*O0 O.O000E*O0 O.O00DE*O0 0.000 0.000



0711311994 10:40 FiLm: CM-A-O4S.STL Pa_.qe 9 0711111994 10:/,0 Film: CN-A_-O4S.STL Page 10

PAGE 7 PAGE 8
SAPg0 FILE:CN-A-04/SAPSTL FILE:CM-A-04S.STL SAPgOFILE:CM-A-04/SAPSTLFILE:CM-A-O4,S.STL

UflCIMPFCAMERAASSEMBLYANALYSIS JOBllf:_58-01 RUNID: CM_A-04S MHC/NPFCAMERAASSEMBLYANALYSIS JOB1:_5_58-01 RUk ID: CM-A-04S

MATERIAL PROPERTY DATA FRAME ELEMENT DESIGN DATA

PROPHAT HODULUS YIELD BENDING BENDING AXIAL AXIAL SHEAR ELT ELT PROP FACTOR FACTOR FACTOR FACIORCOEFFCOEFF,'OEFFFACTOR
ID TYP E FY FB]3 F822 FA(C) FA(T) FV IO TYPE ID K33 K22 FORL33 FORL22 CM33 CJq22 ca FORLL

(Ksi) (Ksi) (Ksi) (l(si) (Ksi) {l(si) (Ksi) 101 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
1 N 0.100E*01 0.560E*02 102 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
2 S 0.290E*05 0.300E.02 0.3171E*02 0.360E*02 0.129E.02 0.2&BE*02 0.168E.02 103 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
3 S 0.290E*05 0.250E*02 0.264dE*02 0.300E-02 0.3531E.01 0.180E*02 0.160E*02 104 1 I 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00

0.250E*02 0.264E*02 0.300E*02 0.767E*01 0.180E*02 0.160E*02 105 1 1 1.000 1.000 1.000 1.000 0.00 0.00 O.O0 1.00
& S 0.290E*05 106 1 l 1.000 1.000 1.000 1.0GO 0.00 0.00 0.00 1.005 N 0.100E+01 0.360E*02
6 S 0.290E*05 0.250E+02 0.264E*02 0.300E+02 0.143E*02 0.180E*02 0.160E+02 107 1 I 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
7 N 0.100E+01 0.360E.02 108 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00109 1 1 1.000 1.000 1.000 1.0oo 0.00 0.00 0.00 1.00

• 110 1 1 1.000 1.000 1.000 1.ooo 0.00 0.00 0.00 1.00
111 1 1 1.000 1.000 1.000 1.00o 0.00 0.00 0.00 1.00
112 1 I 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
1't3 1 1 1.000 1.000 1.000 1.00o 0.00 0.00 0.00 1.00
114 I 1 1.00Q 1.000 1.000 1.0oo O.O0 0.00 0.00 1.00
115 1 1 1.000 1.000 1.000 1.o0o 0.00 0.00 0.00 1.00
116 1 1 1.000 1.000 1.000 1.000 0.00 0.00 O.OO 1.00 <
117 1 1 1.000 1.000 1.000 1.0o0 0.00 0.00 0.00 1-O0°-.,c"'s'r"
118 1 I 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00. j
119 I 1 1.000 1.000 1.000 1.0t_0 0.00 0.00 0.00 1.00 c,o
120 1 1 1.000 1.000 1.000 !.ooo 0.00 0.00 0.00 1.00 _ c_t
201 I 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00.,,
202 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 --,e
203 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 n__
204 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 <11-,,-4

205 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00. z
t 206 1 2 2.000 2.000 1.000 1.ooo 0.85 0.85 0.00 1.00 ,-*

-.,.a 207 1 2 2.000 2.000 1.000 1.0oo 0.85 0.85 0.00 1.00 ° c._c_
c.,n 208 I 2 2.000 2.000 1.000 1.o0o 0.85 0.85 0.00 1.00

209 1 2 2.0(30 2.000 1.000 1.ooo 0.85 0.85 0.00 1.00
_,, 210 1 2 2.000 2.000 1.000 1.0o0 0.85 0.85 0.00 1.00

211 1 2 2.000 2.000 1.000 1.0_-J0 0.85 0.85 0.00 1.00
212 1 2 2.000 2.000 1.000 1.0oo 0.85 0.85 0.00 1.00
213 1 2 2.000 2.000 1.000 1.0_JO 0.85 0.85 0.00 1.00

' 214 1 2 2.000 2.000 1.000 1.Duo 0.85 0.85 0.00 1.00
215 I 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
216 1 2 2.000 2.000 1.000 _.OuO 0.85 0.85 0.00 1.00
217 1 2 2.000 2.000 1.000 1.o_o 0.85 0.85 0.00 1.00
218 1 2 2.000 2.000 1.000 1"_tL_ 0.85 0.85 0.O0 1.00
219 1 2 2.000 2.000 1.000 1.,_u_i_0.85 0.85 0.00 1.00
220 1 2 2.000 2.000 1.000 1.u,,O o.85 0.85 0.00 1.00
221 1 2 2.000 2.000 1.000 1.0_)0 0.85 0.85 0.00 1.00
222 1 2 2.000 2.000 1.000 I.o_c, 0.85 0.85 0.00 1.00
223 1 2 2.000 2.000 1.000 1.oo0 0.85 0.85 0.00 1.00
224 1 2 2.00Q 2.000 1.000 1.tJoO0.85 0.85 0.00 1.00
225 1 2 2.000 2.000 1.000 1.',),Jo 0.85 0.85 0.00 1.00
226 1 2 2.000 2.000 1.000 1.()L,(i 0.85 0.85 0.00 1.00
227 1 2 2.000 2.000 1.000 1.,,,oo 0.85 0.85 0.00 1.00
228 1 2 2.000 2.000 1.000 1.:_JC_ 0.85 0.85 0.00 1.00
229 1 2 2.000 2.000 1. OOO 1. _t_c_ O. 85 0.85 O.00 1.O0
230 I 2 2.000 2.000 1.000 I .'._u:_ 0.85 0.85 0.00 1.00
231 1 2 2.000 2.000 1.000 1 t,,C 0.85 0.85 0.00 1.00

J
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PAGE 9 PAGE 10
SAPgOFILE:CM-A-O4/SAPSTLFILE:a4-A-O4S.$TL SAPgOFILE:CJ4-A_z./SAPSTLFILE:CM-A-O4S.STL

MHC/HPFCAMERAASSEHBLYANALYSIS JOB#: _58-01 U ID: CM:A-04S MilC/I_PFCAMERAASSEHBLYANALYSIS JOBS: _58-01 RUNID: CM-A-04S

FRAME ELEMENT DESIGN DA|A FRAME ELENENI DESIGN DATA

EL| EL| PROP FACTOR FACTOR FACTOR FACTORCOEFFCOEFFCOEFFFACTOR EL/ ELT PROP FACTOR FACTOR FACTOR FACTuk COEFFCOEFFCOEFFFACTOR
iD TYPE iD K33 1(22 FOil L33 FORL22 CM33 0422 CO FORLL 10 TYPE i0 K33 K22 FORL33 FOe L22 CM]3 (_122 COFORLL

232 1 2 2.000 2.000 1.000 1.000 0.85 0.85 O.0O 1.00 315 1 5 1.000 1.000 1.000 1.000 0.00 0.00 O.00 1.00
233 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 316 1 5 1.000 1.000 1.000 1.oo0 0.00 0.00 0.00 1.00
234 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 317 I 5 1.000 1.000 1.000 i.ooo 0.00 0.00 0.00 1.00
235 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 318 1 5 1.000 1.000 1.000 1.0OO O.OO 0.00 0.00 1.00
236 1 2 2.000 2.000 1.000 1.000 0.85 0.85 O.OlO 1.00 319 1 5 1.000 1.000 1.000 l.OOO 0.00 0.00 0.00 1.00
237 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 320 1 5 1.000 1.000 1.000 1.ooo 0.00 0.00 0.00 1.00
238 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 321 1 5 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
239 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 322 1 5 1.000 1.000 1.000 1.ooo 0.00 0.00 0.00 1.00
240 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 323 I 5 1.000 1.000 1.000 1.ooo O.OO 0.00 O.OO 1.00
241 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 32¢ 1 5 1.000 1.000 1.000 1.0O0 0.00 0.00 O.OO 1.00
242 1 2 2.000 2.0OO 1.000 I.O00 0.85 0.85 0.04) 1.00 325 1 5 1.OOO 1.000 1.OOO 1.000 0.00 O.OO O.OO 1.00
243 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 326 1 5 1.000 1.000 1.000 1.ooo 0.00 0.00 0.00 1.00
244 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 327 1 5 1.000 1.000 1..000 1.ooo 0.00 0.00 0.00 1.00
245 1 2 2.000 2.000 1.0OO 1.000 0.85 0.85 0.00 1.OO 328 I 5 1.0OO 1.0OO 1.0OO 1.000 0.00 0.OO 0.O0 1.00
246 1 2 2.0OO 2.0OO 1.000 1.000 0.85 0.85 0.OO 1.00 329 1 5 1.000 1.000 1.0OO 1.000 0.00 O.OO O.OO 1.OO
247 1 2 2.OO0 2.000 1.O00 1.000 0.65 0.85 0.00 I.OO 330 1 5 1 4300 1.000 1.0OO 1.000 0.00 0.00 0.00 1.OO
248 1 2 2.000 2.000 1.000 1.000 0.85 0.65 0.00 1.00 331 1 5 1.000 1.0OO 1.000 1.000 0.00 O.OO 0.OO 1.OO,:=E:
249 1 2 2.000 2.OOO 1.0OO 1.000 0.85 0.85 0.00 1.00 332 1 5 1.000 1.000 1.000 1.000 0.00 0.00 0.OO 1.0Oo
250 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 333 1 5 1.000 1.000 1.000 lOO0 0.00 0.00 0.00 1.00-"
251 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 334 1 5 1.000 1.000 1.000 1.0oo 0.00 O.OO 0.00 1.00" _.
252 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 335 1 5 1.000 1.000 1.000 1.ooo 0.00 O.OO O.OO 1.00,.-,c:_
253 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 336 1 5 1.000 1.000 1.000 1.oo0 0.00 O.OO 0.00 1.00'-"_
254 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 !.00 337 1 5 1.000 1.000 1.000 1000 0.00 O.OO 0.00 1.00"
255 1 2 2.000 2.OOO 1.000 1.000 0.85 0.85 0.00 1.00 338 1 5 1.000 1.000 1.0OO 1.000 0.O0 0.00 0.O0 1.OOpOt'_
256 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 339 1 5 1.000 1.000 1.000 1.ooo 0.00 0.00 0.00 1.oo_
257 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 340 I 5 1.000 1.000 1.000 1.u00 0.00 0.OO 0.00 1.00
258 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 401 1 3 1.000 1.000 1.0oo 1.ooo 0.85 0.85 0.00 1.oo"
259 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 402 I 3 1.000 1.000 1.000 1.000 0.85 0.85 0.00 1.OOc) o
260 1 2 2.000 2.OOO 1.OOO 1.OOO 0.85 0.85 0.00 1.OO 403 1 3 1.0OO 1.0OO 1.000 1 _0 0.85 0.85 0.O0 1.OO ("
261 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 404 1 3 1.0OO 1.000 1.000 1 000 0.85 0.85 0.0O 1.00
262 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 405 1 3 1.000 1.000 1.000 1 000 0.85 0.85 0.00 1.00
263 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 406 1 3 1.0OO 1.000 1.000 1 u(}o 0.85 0.85 0.00 1.00

22_ 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.oo 407 1 3 1.000 1.000 1.0oo l O_0 0.85 0.85 0.00 1.oo1 2 2.000 2.000 1.0OO 1.000 0.85 0.85 0.00 1.00 408 1 3 1.000 1.000 1.000 1 ooo 0.85, 0.85 0.00 1.OO
266 1 2 2.000 2.000 1.0OO 1.0OO 0.85 0.85 0.00 1.oo 409 1 ] 1.OO0 1.000 1.000 l u_}O 0.85 0.85 O.oo 1.oo
267 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00 410 1 3 1.000 1.0OO 1.000 lOOO o.85 0.85 O.OO 1.00
268 1 2 2.0OO 2.0OO 1.OOO 1.000 0.85 0.85 0.00 1.OO 411 1 3 1.0OO 1.000 1.000 1_oo 0.85 0.85 0.OO 1.OO
301 1 5 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 412 1 ] 1.000 1.000 1.000 1 O00 0.85 0.85 0.00 1.00
302 1 5" 1.000 1.000 1.000 1.000 0.00 0.00 O.OO 1.OO 413 1 ] 1.04)0 1.000 1.0OO 1 ooO 0.85 0.85 O.OO 1.00
303 1 5 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 414 1 ] 1.000 1.000 1.000 1 _oo 0.85 0.85 0.00 1.00
30/, 1 S 1.000 1.000 1.000 1.000 O.OO 0.00 0.00 1.OO 415 1 3 1.000 1.000 1.000 1 _,_)0 0.85 0.85 0.00 1.00
305 1 5 1.000 1.000 1.0OO 1.000 0.00 0.00 0.00 1.00 416 1 3 1.000 1.000 1.000 1 odo 0.85 0.85 0.00 1.OO
306 1 5 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 417 1 3 1.000 1.000 1.000 l uOO 0.85 0.85 O.OO 1.OO
307 1 5 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.OO 418 1 3 1.0OO 1.000 1.0OO 1 oO0 0.8S 0.85 0.00 ;.00
308 1 5 1.000 1.0OO 1.000 1.000 O.OO 0.00 0.00 1.OO 419 1 3 1.0OO 1.000 1.0oo 1 uoo 0.85 0.85 0.00 1.OO
309 1 5 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.OO 420 1 3 1.000 1.000 1.OOO 1 ,?(J0 0.85 0.85 0.00 1.OO
310 1 S 1.000 1.000 1.000 1.000 O.OO 0.00 0.00 1.00 501 1 4 1.000 1.000 1.000 I u,O 0.85 0.85 0.00 1.OO
311 1 S 1.000 1.000 1.0OO 1.000 0.00 0.00 0.00 I.OO 502 1 4 1.000 1.0OO 1.0OO 1 *,J_JO0.85 0.85 0.00 1.00
312 1 5 1.000 1.0OO 1.000 1.000 0.00 0.00 0.00 1.00 503 1 4 1.000 1.000 1.000 1 u_,_O0.85 0.85 0.00 1.00
315 1 S 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 504 1 6 1.000 1.000 1.1300 1 uuO 0.85 0.85 0.00 !.00
]14 1 S 1.000 1.000 1.000 1.0OO O.OO O.OO 0.00 1.OO 505 1 6 1.000 1.0OO 1.000 1 _*J_;)0.85 0.85 0.00 1.00



O7/13/1994 10;40 fi(_i _'A-04S-S.TL - Page 13 07/1_11994 10;40 f!t_; ¢Iq-A-_$.STL Page 14
PAGE 11 PAGE 12

SAPGOFILE:CX-A-Q4/SAPSTL FIL.;:CIq-A-O4S.STL SAPGOFILE:C.14-AO4/SAPSTLFILE:C.N-A-0_S.STL
WC/HPF CAMERAASSEMBLYANALYSIS JO68:_$8-01 RUN ID: (M_A-04$ klHC/MPFCAMERAASSEMBLYANALYSIS JOOl: _to58-01 kUN [D: £1q--A-04S

FRAME ELEMENT DE S i GN DAI A SAP90 FRAME ELEMENT DATA

ELT ELT PROP FACTOR FACTOR FACTOR FACTORCOEFFCOEFFCO£FFFACTOR ELT JOINT JOINT ELEMENT
ID TYPE [D K33 K22 FORL33 FORL22 0433 0422 C8 FORLL IO ENG-I END-J LENGTH

601 1 Z 1.000 1.000 1.000 1.O00 0.08 0.00 0.00 1.00 (in)
602 1 7 1.000 1.000 1.004) I .OOO 0.00 0.00 O.00 1.00 1OI 299 201 12.500
603 1 7 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 102 299 202 12.500
604 1 7 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 103 299 203 12.500104 299 2O4 12.50O

105 299 205 12.500
106 299 206 12.500
107' 299 207 12.500
108 299 208 12.500
109 299 209 12.500
110 299 210 12.500
111 299 211 12.500
112 299 212 12.500
113 299 213 12.500
114 299 214 12.500
115 299 215 12.500
116 299 216 12.500
117 299 217 12.500
118 299 218 12.500 _ _(:
119 299 219 12.$00 o -r-
120 299 220 12.500 ---, c-_• I
201 181 301 12.875 c,,,)

z_ 202 141 302 12.875 ,---,C)
203 145 303 12.875 _-, t

"-' 204 185 304 12.875 " :_
t 205 301 401 10.107, ;D i
-...t 206 302 402 10.107 m c:_
-.4 207, 303 403 10.107' < 3>• I

208 304 Z,04 10.107 ,-.,
2439 401 501 13.893 0 c_
210 Z,02 502 13.893 w
211 403 503 13.893
212 404 504 13.893
213 401 501 13.893
214 ,_02 502 13.893
215 t,03 503 13.893
216 404 504 13.893
217 501 601 10.107'
218 502 602 10.107
219 503 603 10.107'
220 504 604 10.107
221 601 701 13.893
222 (>02 702 13.893
223 603 703 13.893
224 604 704 13.893
225 701 801 10.107'
226 702 802 10.107
227 703 803 10.107
228 704 8OZ. 10.107
229 801 901 13.893
230 802 902 13.893
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PAGE 13 PAGE 14
SAPgOFILE:ISkI-A-O4/SAPSTLFILE:CM-A-O/qS.STL _ FILE:CJq-Ao,:,/SAPSTLFILE:C.MoA-O4S.STL

MHC/MPFCAMERAASSEMBLYANALYSIS JDOdP:_58-01 BUN ID: CJq--A-04S tdlkCIMPFCAMERAASSEIqGLYANALYSIS JOG#: _58-01 l<u_iiD: CM--A-04S

SAP90 FRAME ELEMEM1 DATA SAP90 FRAME ELENEIIT DATA

ELT JOINT JOINT ELEMENT ELT JOINT JOINT ELEMENT
ID END-! END-J LENGTN I0 END-i ENO-J LENGTH

(in) (in)
231 803 903 13.893 313 601 611 0.941
232 804 904 13.893 314 602 612 0.941
233 901 1001 10.107 315 603 613 0.941
234 902 1002 10.107 316 604 614 0.941 ,
235 903 1003 10.107 317 701 711 0.941
236 904 1004 10.107 318 702 712 0.941
237 1001 1101 13.143 319 703 713 0.941
238 1002 1102 13.143 320 704 714 0.941
239 1003 1103 13.143 321 801 811 0.941
240 1004 1104 13.143 322 802 812 0.941
241 1101 1201 11.250 323 803 813 0.941
242 1102 1202 i I. 250 324 804 814 0.941
243 1103 1203 11.250 325 901 911 0.941
244 1104 1204 11.250 326 902 912 0.941
245 1201 1301 10.107 327 _ 903 913 0.941
246 1202 1302 10.107 328 904 914 0.941
247 1203 1303 10.107 j 329 1001 1011 0.941 o_ :>_
248 1204 1304 10.107 330 1002 1012 0.941 ..., ¢
249 1301 1401 11.601 331 1003 1013 0.941 • i
250 1302 1402 11.601 332 1004 1014 0.941 c,,w-,C
251 1303 1403 11.601 333 1201 1211 0.941 _ i
252 1304 1404 11.601 334 1202 1212 0.941 ,. :_
253 1401 1501 17.000 335 1203 1213 0.941
254 1402 1502 17.000 336 1204 1214 0.941 _ tCDC

337 1301 1311 0.941255 1403 1503 17.000 < 3_
256 1404 1504 17.000 338 1302 1312 0.941 - t
257 1501 1601 17.000 339 1303 1313 0.941 "-
258 1502 1602 17.000 340 1304 1314 0.941 o o
259 1503 1603 17.000 401 411 314 14.096 c,
260 1504 1604 17.000 402 412 311 14.096
261 1601 s_701 16.892 403 413 312 14.096

26_ 1602 1702 16.892 404 414 313 14.09626 1603 1703 16.892 405 611 514 14.096
264 1604 1704 16.892 406 612 511 14.096
265 1701 1&01 2.250 407 613 512 14.096
26,6 1702 1802 2.250 408 614 513 14.096
267 1703 1003 2.250 409 811 714 14.096
268 1704 1804 2.250 410 812 711 14.096
301 301 311 0.941 411 613 712 14.096
302 302 312 0.941 412 814 713 14.096
303 303 313 0.941 413 1011 914 14.096
304 304 314 0.941 414 1012 911 14.O96
305 401 411 0.941 415 1013 912 14.096
306 402 412 0.941 416 1014 913 14.096
307 403 413 0.941 417 1311 1214 14.096
308 404 414 0.941 418 1312 1211 14.096
309 501 511 0.941 419 1313 1212 14.096
310 502 $12 0.941 420 1314 1213 14.096
311 503 513 0.941 501 1401 1403 15.556
312 504 514 0.941 502 1501 1503 15.556
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PAGE 15 PAGE 16
SAP90 FILE:CIq-A-O4/SAPSTL FILE:CN-A-O4S.STL SAPgO FILE:CM-A 04/SAPSTL FILE:C.Jq-A-O4S.STL

i,/HC/HPF CAMERAASSEH6LY ANALYSIS JOB#: _6450-01 RUM 10: CN-A-04S WHCilqlPFCANERA ASSEIqlBLYANALYSIS JOBtW:_p458-01 RUN [D: C..M-A-04S

S A P 9 0 F R A Iq E E L E FIE N T D A T A AIS£ SPECIFICATIONS, ASD 1989AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS (HE(I_,

ELT JOINT JOINT ELEMENT
10 END-I END-J LENGTH ELEM SECTION CHK STRESS = AXL . 633 * 622 STAiLON COMBO AISC SE£TION

(in) ID TYPE TYPE RATIO LOCAiiON NO EQUATION 1YPE• (in)
503 1601 1603 15.556 COMPACT
504 1702 1703 11.000 201 P
505 1704 1703 11.000 (C) 0.209 0.107 0.099 0.023 0.00 2 (H1-3)
601 1801 2001 23.353 (T) 0.160 0.055 0.102 0.025 000 3 (X2-1)
602 1802 2001 25.814 202 P COMPACT(C) 0.202 0.111 0.025 0.008 0.00 4 (111-3)
603 1803 2001 23.353 (T) 0.144 0.052 0.023 0.089 0.00 3 (H2-1)

(c), o.i2o- 1o6o1,,oo21 ooo 2 (,13,
IP • (T) "-0;165" 0.055 0.109 0.019 0.00 3 (H2-13

204 P COMPACT
(C) 0.208 0.107 0.025 0.098 0.00 2 (H1-3)
(T) 0.156 0.056 0.029 0.095 0.00 3 (X2-1)

205 P COMPACT
(C) 0.151 O.101 0.044 0.035 0.00 2 (H1-3) _
(T) 0.106 0.052 0.044 0.035 0.00 3 (H2-I) 0:3::2o6P £,cT .---'
(C) 0.156 0.104 0.035 0.039 O.O0 4 (H1-33 or)
(T) 0.102 0.048 0.049 0.021 10.11 3 (H2-1) _---,c_

207 P COMPACT_ :_
(C) 0.156 0.099 0.048 0.032 0.00 2 (H1-33 --_
(T) 0.108 0.051 0.048 0.031 0.00 3 (H2-1) ;_o i

_;_1 208 P COIqPACTcD O(C) 0.159 0.100 0.054 0.022 1U. 11 2 (H1-3) <. _l
,-., (T) 0.113 0.055 0.041 0.042 0.00 3 (H2-1) ,_.,
'-" 209 P COMPACTO 0")I W
.,4 (C) 0.088 0.047 0.012 0.039 O.oO 2 (H1-3)
,,o (T) 0.0_ 0.024 0.013 0.038 0 O0 3 (X2-1)

210 P COMPACT
(£) 0.089 0.049 0.0:19 0.011 O UO 4 (H1-3)
(T) 0.064 0.023 0.040 0.011 u O0 3 (H2-13

211 P COMPACT
, (C) 0.084 0.047 0.013 0.035 0.00 2 (HI-3)

(T) 0.062 0.024 0.013 0.035 000 3 (H2-1)
212 P COI,IPACT

(C) 0.093 0.047 0.044 0.012 O.UO 2 (H1-33
(T) 0.071 0.0_6 0.044 0.012 0.00 3 (H2-1)

213 P COMPACT
_C) 0.088 0.047 0.012 0.039 u oO 2 (H1-3)
(T) 0.064 0.024 0.013 0.038 0 O0 3 (H2-1)

214 P COMPACT
(C) 0.089 0.049 0.039 0.011 u.O0 4 (H1-3)
(T) 0.06/, 0.023 0.040 0.011 0.00 3 (H2-13

215 P COI4PACT
(C) 0.084 0.047 0.013 0.035 u UO Z (H1-3)
(T) 0.062 0.024 0.013 0.035 _;00 3 (H2-1)

216 P COMPACT
(C) 0.093 0.047 0.044 0.012 __oo 2 (H1-3)
(T) 0.071 0.026 0.044 0.012 ,, oO 3 (X2-1)

JI
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SAPgO FILE:CN-A-Ok/SAPSTL FILE:CH-A-O4S.STL SAPgO FILE:CM-A 04/SAPSTL FILE:CN-A-O_S.STL

kJHCIHIPFCAHERA ASSEMBLYANALYSIS JOB#: _6450-01 RUN ID: CI4_A-045 MHC/MPF CAHERA ASSEHBLY ANALYSIS JOB#: _58-01 RUM ID: CM-A-04S

AISC SPECIFICATIONS, ASD 19l_? AISC SPECIFICATIONS, ASD 1989
AXIAL LOAD & BIAXIAL HOIENT INTERACTION STR'_SS CHECK AXIAL LOAD & BIAXIAL HOMENT INTERACTION STRESS CHE(_

ELEM SECTION CflK STRESS = AXL * B33 * B22 STATION COMBO AISC SECTION ELEN SECTION CXK STRESS -- AXL * B33 * B22 STAIIOX COMBO AISC SECTION
ID TYPE TYPE RATIO LOCATION NO ECKJATION TYPE ID TYPE TYPE RATIO LOCATION NO EQUATION TYPE

(in) (in)
217 P COHPACT 233 P COMPACT

(C) 0.138 0.0'30 0.039 0.028 0.00 2 (H1-3) (C) 0.101 0.069 0.031 0.009 0.00 2 (HI-3)
(T) 0.095 0.046 0.040 0.028 0.00 3 (H2-1) (T) 0.068 0.036 0.031 0.009 0.00 3 (H2-1)

218 P COMPACT 234 P COHPACT
(C) 0.138 0.093 0.028 0.035 0.00 4 (H1-3) (C) 0.100 0.071 0.010 0.027 0.00 4 (H1-3)
(T) 0.089 0.043 0.029 0.035 0.00 3 (H2-1) (T) 0.061 0.032 0.011 0.026 0.00 3 (H2-1)

219 P COAPACT 235 P COMPACT
(C) 0.139 0.088 0.044 0.026 0.00 2 (H1-3) (C) 0.102 0.066 0.035 0.010 0.00 2 (H1-3)
(T) 0.097 0.04_ 0.044 0.026 0.00 3 (H2-1) (T) 0.071 0.035 0.035 0.010 0o00 3 (H2-13

220 P COMPACT 236 P COMPACT
(C) 0.140 0.090 0.033 0.038 0.00 2 (H1-3) (C) 0.100 O.O_B 0.010 0.030 000 2 (H1-33
(T) 0.099 0.050 0.032 0.038 0.00 3 (H2-I) (T) 0.071 0.039 0.011 0.030 000 3 (H2-1)

221 P COMPACT 237 P COMPACT
(C) 0.124 0.084 0.013 0.038 0.00 2 (X1-33 (C) 0.147 0.060 0.022 0.085 13.14 2 (H1-3)
(T) 0.083 0.044 0.014 0.037 0.00 3 (H2-1) (T) 0.119 0.032 0.022 0.085 13.14 3 (H2-1)

22_ P COMPACT 238 P CONPACI<=(;
(C) 0.128 0.088 0.038 0.012 0.00 4 (H1-3) (C) 0.150 0.063 0.086 0.016 1._.14 4 (H1-3) 0 -'t-
(T) 0.081 0.040 0.039 0.011 0.00 3 (H2-1) (1") 0.115 0.028 0.086 0.015 13.14 3 (H2-1) .-.,c"_• I

223 P COMPACT 239 P COMPACT c,,')
(C) 0.121 0.084 0.015 0.034 0.00 2 (H1-3) (C) 0.139 0.059 0.025 0.076 1].14 2 (H1-3) ,-.-, (_3

,--, (T) 0.080 0.043 0.015 0.034 0.00 3 (H2-1) (T) 0.111 0.031 0.025 0.075 13.14 3 (H2-1) ,-_ I

_' 224 P COMPACT 240 P COHPACI" --_E_
Co (C) 0.129 0.084 0.043 0.013 0.00 2 (H1-3) (C) 0.159 0.0_) 0.097 0.023 13.14 2 (H1-3) ;;o I
0 (T) 0.092 0.047 0.043 0.013 0.00 3 (H2-13 (T) 0.135 0.035 0.097 0.023 13.14 3 (H2-13 tO 0

225 P COMPACT 241 P COMPACT<• I
(C) 0.113 0.080 0.013 0.030 10.11 2 (X1-3) (C) 0.139 0.044 0.093 0.020 0.00 2 (H1-33
(T) 0.074 0.041 0.014 0.030 10.11 3 (H2-13 (T) 0.119 0.024 0.093 0.020 0.00 3 (H2-1) 0 c_

226 P COMPACT 242 P COMPACT (,o
(C) 0.115 0.083 0.030 0.011 10.11 4 (H1-33 (C) 0.126 0.047 0.014 0.078 0.00 4 (H1-3)
(T) 0.070 0.038 0.030 0.011 10.11 3 (H2-13 (T) 0.099 0.020 0.014 0.078 000 3 (H2-13

22_r p COMPACT 243 P ---'_ COMPACT
(C) 0.108 0.070 0.015 0.026 10.11 2 (H1-33 (C) Q.1_5.0.044 0.100 0.017 0.00 2 (H1-3)
(T) 0.071 0.041 0.015 0.026 10.11 3 (H2-13 (T) 0.125 0.024 0.100 0.017 0.00 3 (H2-1)

220 P COMPACT 244 P COMPACT
(C) 0.116 0.080 0.034 0.013 10.11 2 (H1-3) (C) 0.135 0.043 0.025 0.088 0.00 2 (H1-3)
(T) 0.081 0.044 0.034 0.013 10.11 3 (H2-1) (T) 0.118 0.027 0.025 0.088 O OO 3 (H2-1)

229 P COMPACT 245 P COHPACT
(C) 0.138 0.075 0.063 0.009 13.89 2 (H1-33 (C) 0.090 0.038 0.025 0.045 10.11 2 (H1-3)
(T) 0.102 0.039 0.063 0.009 13.89 3 (H2-1) (T) 0.072 0.021 0.025 0.044 10.11 3 (H2-13

230 P COMPACT 246 P COMPACT
(C) 0.134 0.078 0.009 0.055 13.89 4 (HI-3) (C) 0.090 0.039 0.044 0.025 10.11 4 (H1-3)
(T) 0.091 0.035 0.009 0.054 13.89 3 (H2-I) (T) 0.067 0.016 0.045 0.024 10.11 3 (H2-1)

231 P COMPACT 247 P COMPACT
(C) 0.146 0.074 0.071 0.009 13.89 2 (HI-3) (C) 0.084 0.036 0.026 0.040 !u !I 2 (HI-3)
(T) 0.111 0.038 0.072 0.008 13.89 3 (H2-I) (T) 0.068 0.020 0.026 0.040 10.11 3 (H2-I)

232 P COMPACT 248 P COMPACT
(C) 0.138 0.075 0.011 0.063 13.89 2 (HI-3) (C) 0.093 0.036 0.051 0.024 I(J.11 2 (HI-3)
(T) 0.106 0.042 0.011 0.063 13.89 3 (H2-1) (l) 0.080 0.023 0.051 0.024 Io.11 3 (H2-I)
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SAPgO FILE:CM-A-O41SAP$TL FILE:CN-A-04S.STL SAPgO FILE:CH-A-O4/SAPSTL FILE:CN-A-04S.STL

M11C/MPFCAMERAASSEMBLY ANALYSIS JOB#: _58-01 RUM ID: CH_A-04S MHCIHPF CAMERAASSEMBLYANALYSIS JOB#: _58-01 kox ID: CM_'A-04S

AISC SPECIFICATIONS, ASD 1989 AISC SPECIFICATIONS, ASD 1989
AXIAL LOAD & BIAXIAL MOMENT 111TERACTIONSTRESS C11ECK AXIAL LOAD & BIAXIAL I_IENT INTERACTION STRESS CHECK

ELEN SECTION CNK STRESS = AXL * B33 * 822 STATION COMBO AISC SECTION ELEM SECTION CHK STRESS -- AXL • 633 • 622 STATION COMBO AISC SECTION
ID TYPE TYPE RATIO LOCATION NO EQUATION TYPE ID TYPE TYPE RATIO LOCATION NO EQUATION TYPE

{in) ., (_n)
249 P COHPACT 265 P COMPACT

(C) 0.111 0.029 0.026 0.079 0.00 2 (111-33 (C) 0.132 0.024 0.058 0.091 2.25 2 (H1-3)
(T) 0.099 0.016 0.0@6 0.078 0.00 3 (112-13 (T) 0.121 0.01] 0.050 0.091 225 3 (112-13

250 P COMPACT 266 P COMPACT
(C) 0.112 0.030 0.079 0.023 0.00 4 (HI-3) (C) 0.136 0.029 0.092 0.053 2.25 4 (111-3)
(T) 0.094 0.012 0.079 0.022 O.OO 3 (H2-1) (T) 0.118 0.012 0.092 0.053 2.25 2 (H2-1)

251 P COI_ACT 267 P COHFACT
(C) 0.105 0.030 0.028 0.070 0.00 2 (111-33 (C) 0.12] 0.02] 0.071 0.070 _.25 2 (111-3)
(T) 0.092 0.017 0.028 0.070 0.00 3 (H2-13 (T) 0.112 0.01] 0.072 0.069 225 3 (112-13

252 P COMPACT 26_ P COMPACT
(C) 0.119 0.027 0.089 0.023 0.00 2 (H1-3) (C) 0.131 0.026 0.091 0.051 0.00 2 (111-3)
(T) 0.111 0.019 0.089 0.02] 0.00 3 (H2-1) (T) 0.122 0.017 0.092 0.051 0.00 3 (H2°13

253 P CO, ACT 401 R COMPACT
(C) 0.073 0.027 0.011 0.045 0.00 2 (H1-33 (C) 0.310 0.100 0.192 0.019 14.10 2 (N1-3) _
(T) 0.062 0.015 0.011 0.045 0.00 ] (112-13 (T) 0.231 0.020 0.192 0.018 14.10 3 (H2-1) 0 "r

254 P COMPACT 402 R COMPACT--"9
(C) O.OT'd; 0.030 0.046 0.008 0.00 4 (H1-3) (C) 0.276 0.088 0.169 0.019 1_. 10 4 (H1-3) " o')
(T) 0.059 0.012 0.047 0.008 0.00 3 (H2-1) (T) 0.206 0.018 0.170 0.019 14.10 3 (H2-1) ,--, 0

255 P COMPACT 403 R COMPACT_ _.
(C) 0.076 0.028 0.014 0.046 0.00 2 (H1-3) (C) 0.275 0.090 0.171 0.015 1_,.10 Z (H1-3) " 2_
(T) 0.063 0.016 0.014 0.045 0.00 3 (112-13 (T) 0.205 0.018 0.172 0.015 1_,. 10 3 (H2-13 :;o i

,.-, 256 P COMPACT 404 R COMPACTi'D 0
(C) 0.080 0.027 0.053 0.007 0.00 2 (111-3) (C) 0.309 0.101 0.193 0.015 1_,.10 2 (H1-3) .< 21_i

I COMPACTo o_CO (T) 0.072 0.018 0.053 0.007 0.00 3 (112-13 (T) 0.229 0.020 0.194 0.015 IL. 10 3 (112-13 _-,
,--, 257 P COMPACT 405 i

(C) 0.084 0.025 0.038 0.045 17.00 2 (111-3) (C) 0.376 0.048 0.304 0.024 o.O0 2 (N1-3) c,J
(T) 0.073 0.014 0.038 0.044 17.00 3 (H2-1) (T) 0.338 0.009 0.304 0.024 0.00 2 (112-13

258 P COMPACT 406 R COMPACT
(C) 0.085 0.030 0.045 0.031 17.00 4 (H1-3) (C) 0.338 0.043 0.270 0.025 U.O0 2 (N1-3)
(T) 0.067 0.012 0.045 0.031 17.00 2 (h2-13 (T) 0.303 0.008 0.270 0.025 0.00 2 (N2-13

25_ P COMPACT 407 R COMPACT
(C) 0.085 0.026 0.041 0.042 17.00 2 (111-3) (C) 0.335 0.043 0.271 0.021 o.O0 2 (N1-3)
(T) 0.073 0.014 0.041 0.042 17.00 3 (112-13 (T) 0.301 0.008 0.271 0.021 0.00 2 (112-13

260 P COMPACT 408 R COMPACT
(c) O.Oaa 0.027 0.051 0.034 17.00 2 (NI-33 (C) 0.37] 0.048 0.305 0.021 u00 2 (H1-3)
(T) 0.079 0.018 0.051 0.034 17.00 3 (112-13 (T) 0.335 0.009 0.305 0.021 0.00 2 (H2-1)

261 P COMPACT 409 R COMPACT
(C) 0.125 0.024 0.055 0.085 16..59 2 (111-3) (C) 0.389 0.045 0.320 0.023 I_..I0 4 (HI-3)
(T) 0.114 0.013 0.056 0._5 16.89 3 (H2-I) (T) 0.352 0.009 0.320 0.023 I_,.I0 4 (H2-I)

262 P COMPACT 410 R COMPACT
(C) 0.130 0.030 0.087 0.048 16.89 4 (HI-3) (C) 0.348 0.041 0.283 0.024 1_,.10 4 (HI-3)
(T) 0.111 0.012 0.087 0.048 16.89 2 (H2-I) (T) 0.315 0.008 0.283 0.024 I_.I0 4 (H2-I)

263 P COMPACT 411 R COMPACT
(C) 0.127 0.025 0.(3650.079 16.89 2 (111-3) (C) 0.352 0.041 0.284 0.027 I_,.I0 4 (NI-3)
(T) 0.116 0.013 0.066 0.079 16.89 3 (H2-I) (T) 0.319 0.008 0.284 0.027 14.10 4 (H2-I)

264 P COMPACT 412 R COMPACT

(C) 0.138 0.027 0.099 0.051 16.89 2 (N1-3) (C) -0_.35_ b.046 0.321 0.026 1.: 10 4 (H1-33(T) 0.129 0.018 0.099 0.051 16.89 3 (112-13 (T) i 0.009 0.321 0.026 i_- 10 4 (H2-13

o

Ji



0711311994 10:40 Fi |ename: CM-A-O4S.STL Page 23

PAGE 21
SAPQO FILE:Q4-A-O4/SAPSTL FILE:CH-A-O4S.STL

I_iC/MPF CAMERAASSEMBLY ANALYSIS JOGm: _3450-01 RUN ID: CN_A-04S

AISC SPECIFICATIONS, ASD 1989
AXIAL LOAD & 61AXIAL MOMENT INTERACTION STRESS CHECK

ELEM SECTION CHK STRESS = AXL * 033 * 022 STATION COHBO AISC SECTION
ID TYPE TYPE RATIO LOCATION NO EQUATION TYPE

(in)
413 R COMPACT

(C) 0.362 0.119 0.226 0.017 0.00 2 (H1-3)
(T) 0.267 0.023 0.226 0.011 0.00 3 (H2-1)

414 R COI&°ACT
(C) 0.320 0.104 0.198 0.016 0.00 2 (H1-3)
(T) 0.237 0.020 0.198 0.018 0.00 2 (H2-13

415 R COHPACT
(C) 0.317 0.102 0.197 0.018 0.00 2 (H1-33
(T) 0.235 0.020 0.197 0.018 0.00 2 (H2-1)

416 R COMPACT
(() 0.361 0.118 0.226 0.017 0.00 2 (Hf-3)
(T) 0.266 0.023 0.226 0.017 0.00 2 (H2-1)

417 R COMPACT
(C) 0.380 0.130 0.229 0.021 14.10 4 (H1-3)
(T) 0.276 0.026 0.229 0.021 14.10 4 (H2-13

418 R COMPACT _0 "r-
(C) 0.332 0.106 0.207 0.019 14.10 2 (HI-33 .--, c'_

,-4 (T) 0.247 0.021 0.207 0.019 14.10 2 (H2-13 - j
419 R COMPACT c_

I (C) 0.327 0.107 0.202 0.018 14 10 4 (H1-3) _ C_Co " ,.--4 !
r_ (T) 0.241 0.021 0.202 0.018 14.10 4 (H2-1) ,, :_

420 R COMPACT "_

o.371o.1210.2300.020 1,.lO , c.13(Tr 0.274 0.024 0.230 0.020 14.10 4 (H2-13 <
501 R COMPACT • I

(C) 0.167"0.002 0.016 0.148 14.75 4 (H1-33
(T) 0.166 0.001 0.016 0.148 14.75 2 (H2-13 O o_

502 R COMPACT ¢'_
(C) 0.164 0.001 0.004 0.160 0.80 4 (H1-3)
(1) 0.164 0.000 0.004 0.160 0.80 4 (H2-1)

50_ R COMPACT(c_ o.132o.oooo.o14 o.118 o.8o z. (H1-33
(T) 0.132 o.oooo.o14 o.118 o.8o z, (H2-13

504 P COMPACT
(C) 0.062 0.009 0.009 0.052 10.20 3 (H1-33
(T) 0.061 0.007 0.009 0.052 10.20 3 (H2-1)

505 P COMPACT
(C) 0.067.0.008 0.010 0.058 0.80 4 (H1-33
(T) 0.065 0.006 0.010 0.058 0.80 2 (H2-13
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5.4 Selective Graphical Output

The following are given in this section:

• Mode shapes & Frequencies, including:

CM-A-O4.RIT for Model A (Camera assembly only)
CM-B-OZ.RIT for Model B (Camera + MPF risers)

• Shell Element stresses for

- 3" thick Shielding plate
- 2" thick 4" high Manifold tube
- 3/4" thick flange plate
- 1/2" Mating plate
- 1/2" Bottom plate

Each set of plots includes:

SMXT Maximum principal stresses at top of plate
SMXB Maximum principal stresses at bottom of plate
SVM Maximum shear stresses

for both load case 3 (DL + LC2 + RS) and for load case
4 (DL - LC2 - RS) as described in Section 3.

-. ilq- i i i, i
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06/021!994 16:10 " Film: CH-A-O4.RIT Pane ] 06/021!994 !6:10 F|l...enamp..;Oq-A-O4,RIT page

PAGE 1 PAGE 2
PROGRAN:SAPgO/F|LE:cm-a-O4.RIT P_0GRAH:SAP90/FILE:cm-a-O4.RIT

HHC/HPF CAMERAASSEMBLYMODEL JOB#: 66458-01 RUN: CH-A-04 HHCII4iPF CAMERAASSEMBLY PlODEL JOB#: 66L,50-01 RUN; CH-A-04

R i T Z $Y S T EH PARAHE TER$ E i GE HVALUE $ AND FREQUEHC i E S
°

HUI49ER OF EQUATIONS z 1650 MODE EIGENVALUE CIRCULAR FREQ FREQUENCY PERIOD
NUMBEROF MASSES = 327 NUMBER (RAD/SEC)**2 (RAO/SEC) (CYCLES/SEC) (SEC)1 0.407498E+03 0.20186_+02 3.212794 0.311256
NUMBEROF RITZ VECTORS = 20 2 0.411552E+03 0.202867E+02 3.228734 0.309719
NUMBEROF DIRECTION VECTORS • 3 3 0.449698E+04 0.670595E+02 10.672851 0.093696

4 0.578&B9E*04 0.760B4BE+02 12.109266 0.082581
5 0.064802E+04 0.929940E+02 14.000574 0.067565
6 0.424371E+05 0.206003E+03 32.786347 0.030501
7 0.57977BE+05 0.2407B6E+03 38.322254 0.026094
B 0.611514E+05 0.247288E+03 39.357134 0.025408
9 0.620768E+05 0.250753E+03 39.908501 0.025057

10 0.859494E+05 0.293171E+03 46.65965? 0.021432
11 0.105259E+06 0.32443?£+03 51.635676 0.019366
12 0.127686E.06 0.357332E*03 56.871182 0.017584
13 0.212823E+06 0.461320E+03 73.422577 0.013620
14 0.222035E+06 0.471206E+03 74.99483o 0.013334
15 0.257731E+06 0.507673E+03 80.7g_591 0.012376
16 0.321171E+06 0.566719E+03 90.196163 0.011087
17 0.423339E,06 0.650645E,03 103.553415 0.009657
18 0.601809E+06 0.775764E+03 123.46_21 0.008099 "_::o :%:
19 0.756031E+06 0.869500E+03 138.38526_ 0.007226 .--,c"_
20 O.I05368E+07 O.I0264,9E+04 163.370948 O.006121 • i

m 0



0610211994 16:10 + Filenmae: CH-A-O4.R|T Page 5 0610211994 16:10 Film: CN-A-O4.RIT Page ,6

PAGE 3 PAGE 4
PROGIIAM:SAPgOIF i LE :can-a-O4.R i T PR(_J_AH:SAPQO/Fi LE :cm-a-O4.R ! T

IJHC/NPF CAMERAASSEMBLYNOOEL JOB#: 66458-01 RUM: CN-A-04 klHC/MPF CANERA ASSEMBLYNOOEL JO6m: _450-01 RLIH: CM-A-04

A S E F O R C E R E A C T ! ON F A C T OR S P A R T i C ! P A T i N G NA S S - (percent)

MODE PERIOD X Y Z X Y Z MOOE X-DIR Y-GIR Z-DIR X-SUM _- 5LM4 Z-SUM
it (sec) DIRECTION DIRECTION DIRECTION NOHENT _aT HOMENT 1 0.168 77.307 0.003 0.168 f7.307 0.003
1 0.311 0.122E-02 0.262E-O1-O.150E-03 0.483E.OI-O.219tE*O0 0.918E-01 2 77.448 0.193 0.003 77.616 77.500 0.005
2 0.310 0.263E-O1-O.131E-02 0.152E-O3-O.225E*OO-O.484E*01 0.834E-01 3 4.456 4.099 0.000 82.072 81.600 0.005
3 0.094 0.630E-02 0.604E-02 0.169tE-04 0.196E*OO-O.221E*OO-O.141E*O0 4 5.344 6.12T 0.020 87.416 87.726 0.026
4 0.083-0.690E-02 0.Tr39E'02 0.4271E-03 0.1$OtE*O0 0.I07E*00 0.141E-02 5 1.903 1.590 0.000 89.320 239.316 0.026
5 0.068 0.412E'02 0.376E-O2"O.585E'O4"O.335E'01 0.141E-01 0.104E*00 6 0.075 0.069 0.001 89.395 89.32_ 0.027
60.031-0.820E-O3-O.781E'O3-O.943E'O4"O.296E-01 0.299£-01 0.605E-01 7 0.012 0.014 0.000 89.407 89.398 0.027'
70.026-0.332E-O3-O.354E'O3"O.457E'O5"O.703E'02 0.730E'02 0.200E-02 8 1.355 3.150 0.000 90.7'63 92.548 0.027'
8 0.025-0.347E-02 O.530E-O2-O.604E-04 0.737E-01 0.335E-01 0.240E-02 9 3.166 1.212 0.001 93.928 93.760 0.029
9 0.025 0.531E-02 0.32QE-O2-O.988E-04 0.320E-Ol-O._4E-01 0.104E-0! 10 0.078 , 0.116 0.012 94.007 93.876 0.040

10 0.021 0.834E-03 0.102E-02 0.321E-O3-O.254E-01 0.133E-OI-O.27,SE-01 11 0.098 / 0.447 1.680 94.105 94.323 1.720
11 0.019 0.936E-O3-O.199E-O2-O.387E-02 0.620E-01 O.583E-O+-O.347E-02 12 0.316 i 0.077 0.305 94.421 94.400 2.025
12 O.018-0.168E-O2-O.829E-03 O.165E-O2-O.3001E-O2-O.331E-O1-O.692E-02 13 0.098 0.022 5.525 94.519 94.422 7.550
13 0.014-0.936E-03 0.441E-O3-O.?O2E-02 0.589E-01 0.894E-01 0.541E-02 14 0.049 0.375 6.255 94.569 94.797 13.805
14 0.013-0.663E-03 0.183E-O2-O.746E-02 0.127E*00 0.702E-OI-O.689!E-02 15 0.512 0.000 0.373 95.081 94.797 14.170
15 0.012 0.214E-02 0.528E-04 0.182E-02 0.109E-Ol-O.IOIE*OO-O.S27E-02 16 0.17,6 0.835 0.240 95.256 95.633 14.418
16 0.011 0.125E-02 0.273E-02 0.146E-02 0.772E-Ol-O.S43E-01 0.438£-02 17' 1.064 0.334 9.228 96.320 95.967 23.646
17, 0.010-0.308E-02 0.172E-02 0.9071E-O2-O.351E-02 0.23(NE-O1-O.37'GE-02 18 0.7'02 0.899 2.649 97'.022 96.8S5 26.295
18 0.008 0.250E-02 0.283E-02 0.486E-02 0.644E-O2-O.683E-O2-O.754E-03 19 0.205 0.565 34.966 97'.227' 97.430 61.262
19 0.007'-0.135E-02 0.224E-O2-O.17'6E-01 0.989£-02 0.241E-O2-O.237E-03 20 0.27'0 0.178 25.406 97,.497 97.608 86.668 _ _:
20 0.006-0.155E-02 0.126E-02 0.150E-01 0.434E-01 0.256E-01 0.441E-02 o -r---" C')

- I
rJ)

_--t I
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0610211994 09:14 FiI_: CH-O-O!.RIT Page 3 06/02/1994 09:14 Filename; CM-B-OI.R!T Page 4

PAGE 1 PAGE 2
PROGRAM:SAP90/F i LE: CM-B-01 .RIT PR(J_RAM:SAP90/F I LE:CM-B-01 .RIT

k/HC/MPF CAMERAASSEMBLYMODEL JOB111:66458-01 RUN: CM-B-OI WItC/MPF CAMERAASSEMBLYMODEL JKBm: 66458-01 RUN: EH-B-01

R i T Z SYSTEM PARAME T E RS . E i GENVALUE S AND FREQUENC i E S

NUMBEROF EQUATIONS = 1770 MODE EIGENVALUE CIRCULAR FREQ FREQUENCY PERIOD
NUHBER OF MASSES = MS NUMBER (RAD/SE£)**2 (RAD/SE£) (CYCLES/SEC) (SEC)
NUMBEROF RITZ VECTORS -" 20 I 0.399807E*03 0.199952E*02 3.182332 0.314235
NUMBEROF DIRECTION VECTORS • 3 2 0.404339E*03 0.201082Et02 3.200315 0.3124693 0.433177E,04 0.658162E.02 10.47497'1 0.0_46_

4 0.557312E,04 O. 746533E,02 11.88144; 0.084165
,t 5 0.831171E*04 0.911686E.02 14.509952 0.068918

6 O. 299173E,05 O. 172966E+03 27.52_32 0.036326
7 O. 299606E,05 O. 173091E*03 27.548)43 0.036300
8 0.405712E*05 O. 201423E*03 32.0574_9 0.031194
9 0.579230E*05 0.240672E*03 38.3041); 0.026107

I0 O. 593899E.05 O. 243700E,03 38.786130 O.025782
11 0.607981E*05 0.2465F3E*03 39.24]256 0.025482
12 0.815664E*05 O. 285598E*03 45.454396 0.022000
13 0.995993E+05 0.315594E*03 50.22827G 0.019909
14 O. 128916E+06 O. 359049tE+03 57.14446ei 0.017500
15 0.207535E*06 0.455560E*03 72.5046:.5 0.013792
16 0.240859E.06 0.490774E+03 78.10g064 0.012803
17 0.495304E.06 O. 703778E*03 112.0097_, 0.008928
18 0.890902E,06 0.9438FBE*03 150.222542 0.006657 o
19 O. 137611E*07 O. 117308E*O& 186.700gS7 0.005356 ---" •
20 O. 158802E*07 O. 126016E*04 200.561440 0.004986 " E

I.,-.4 [

I-,-4

;x)
I'D •

I
i..-a

C3 C_
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0610211994 09:14 Fitename: CH-_-,OI..R,! T Page 0610211994 09:14 Film: CN-B-O1.RIT Page 6

PAGE 3 PAGE 4
PROGRAN:SAPgOIFi LE :CH- B-01 .RIT PRO(,I_AI4:SAP90iF i LE: CH-B-01 .RIT

UHC/MPF CAMERAASSEMBLY HODEL JOU: 66450-01 RUN: CH-B-01 I,/HC/MPF CAHERAASSEHBLY NODEL JOB#: 66458-01 RUN: CM-6-01
,,¢

A S E F O R C E R E A C T ! ON F A C T OR S P A R T I C I P A T ! N G HA S S - (percent)

MODE PERIOD X Y Z X Y Z NODE X-DIR Y-DIR Z-BIR X-SUM Y- 5L,94 Z-SUM
# (sec) DIRECTION DIRECTION DIRECTION 14OHENT MOHENT HOHENT 1 O.0OO 3.466 0.000 0.000 3.4_ 0.0OO
1 0.314 0.204E-04 0.263E-01-0.157E-03 0.4671E*01 O.328E-02 O.855E-01 2 3.474 0.000 0.000 3.474 3.466 0.O00
2 0.312 0.2_E-Ol-O.1081E-03 O.133E-O]-O.283E-02-0.4871E*01 0.870E-01 3 0.262 0.243 0.000 3.7]7 3.710 0.000
3 0.095 0.724E-02 0.696E-02 0.303E-04 0.205E,OO-O.230E*OO-O.137E*O0 4 0.369 0.415 0.001 4.105 4.125 0.001
4 0.084-0.859E-02 0.911E-02 0.408E-03 0.168E*00 0.123E*00 0.147E-01 5 0.185 0.159 0.000 4.290 4.28_ 0.001
5 0.069 0.608E-02 O.565E-O2-O.401E-04-O.145E-Ol-O.602E-02 0.122E*00 6 79.650 1.494 0.013 83.940 5.779 0.014
6 0.036-0.126E*00 0.173E-O1-O.161E-02 0.194E*00 0.141E*01 0.148E*00 7 1.485 79.807' 0.001 85.426 S5.586 0.015
7 0.036 0.172E-01 0.126E*00 0.355E-03 0.142E*OI-O.1QSE*O0 0.107E*01 8 0.014 0.013 0.000 85.440 85.599 0.015
80.031-0.170E-02-O.162E-02 0.963E-040.350E-O2-O.265E-O2-O.843E-01 9 0.070 0.158 0.000 85.510 85.757 0.015
9 0,026-0.375E-02 0.562E-02 0.3071E-04 0.441E-01 0.468E-01 0.933E-01 10 0.127 0.037 0.000 85.637 85.793 0.015

10 0.026 0.503E-02 0.270E-02 0.313E-03 0.178E-OI-O.474E-01 0.391E-01 11 0.026 0.021 0.000 85.663 85.814 0.015
11 0.025 0.228E-02 0.205E-O2-O.SS91E-05 0.631E-OI-O.280E-01 0.212E-01 12 0.006 0.010 0.001 85.669 85.824 0.016
12 0.022 0.107E-02 0.13_E-O2-O.441E-03 0.565E-Ol-O.440E-01 0.524E-01 13 0.006 0.025 0.086 85.674 85.848 0.103
13 0.020-0.107E-02 0.222E-O2-O.416E-02 0.115E*00 0.939E-01 0.348E-01 14 0.004 0.000 0.027 85.678 85.848 0.130
14 O.017-0.839E-O3-O.160E-O3-O.2331E-02 0.135E-01 0.526E-01 0.120E-02 15 0.000 O.OOQ 0.791 85.678 85.857 0.921
15 0.014 0.911E-04-O.132E-02 0.126E-Ol-O.149E,OO-O.146E*OO-O.176E-02 16 0.002 0.000 0.194 85.680 85.857 1.115
16 0.013 0.608E-03 0.136E-04-O.623E-O2-O.2891E-O2-O.804E-02 0.508E-03 17 0.010 0.000 6.948 05.690 85.857 8.063
17 0.009 0.144E-02 0.8271E-04-O.373E-Ol-O.451E-02 0.201E*00 0.135E-01 18 0.284 0.005 77.174 85.974 85.862 85.237
18 0.007 0.754E-02 0.951E-O3-O.124E*O0 0.113E*00 0.339tE*00 0.568E-02 19 3.711 2.890 2.609 89.685 88.760 87.846
19 0.005 0.272E-01 0.241E-01 0.228E-01 0.270E.O1-O.328E*01 0.308E*00 20 3.448 4.470 0.616 93.133 9].2]0 88.662
20 0.005 0.263E-O1-0.299E-01 0.128E-O1-0.335E,O1-O.307E*O1-0.384E*O0 ,= _:
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CONSULTANTS WHC-SD-WM-DA-163
Vol. II. Rev. 0 SheetNo. _ ©

Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By 17)('A"" Date _/_'_

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd ,</." Date _/'," :/' '/

6. CHECK ELEMENT STRESSES

TABLE OF CONTENTS

9_Q_hT_iT_ PAGE NO,_,

6.1 General Discussion _ I./

6.2 Check Shell Element Stresses _ %.t _ _.2
A

6.3 Check Beam Element Stresses _._ I -- _,_.l
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CONSULT,4.NTS WHC-SD-WM-DA-163
V01.II•Rev.0 Sh_tNo. _, I i

_ob#:6648_-otJob: wHC/MPFc_-_ ASSEMBLYANALYSIS By 1_'-'" 0_,o'7/'_/?_+-.

Client: WHC Subject: SA.P90 ANALYSIS DOCUMENTATION Chk'd _ '_'g..Date_/_.: a._

6.1 General Discussion

SAP90 Model A (SAPg0 Run ID CM-A-04) resui_ are ev_L_aze_
because the element stresses are higher when the flange plate is
fixed at the center of plate than when the flange plate is free
to displace (Model B).

Using the given material from the drawings (Attachment A) and the
allowable stresses (Attachment C) were computed• The maximum
element stresses were compared to the allowable stresses and the
stress ratios were computed for the shell elements. For the beam
elements, the stress ratios from SAPSTL were obtained and "
analyzed.

The checking of the bolts and welding connections are given in
Section 7.
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CoNSULT?_'TS WHC-SD-WM-DA-163
Vol. II Rev. 0 ShoetNo. _ "I )

Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By, )TWx... Dam_____"/?/_6"

Client: WHC Subject: SAtX_ ANALYSIS DOCUMENTATION Chk'd r/... Date')/,_____.'/_'

i i

6.2 Check Shell Element Stresses

Hand calculations of the following are given in this section:

• 3" thick Shielding Plate

• 2" thick Manifold Tube

• 3/4" thick Flange Plate

• 1/2" thick Mating & Bottom Plates
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Vol. II. Rev. 0

SheetNo. _ _, 1

Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By. _ Date _-/_'/c?q-- "

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION , Chk'd _/.._ Dam _/, 2//07
, ,

6.3 Check Beam Element Stresses

SAPSTL analyzed the following beam elements:

• 1.66"O.D. 1.38"I.D. Stainless Steel Pipes

• 3/16" Braces (Note that I/4" was actually used because
the KL/R for 3/16" exceeds 200.

• 3/8" Light Support
d

• 3/8" Gas Support

Summary of the enveloped stress ratios are given in the following

page.

I
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7. CHECK BOLT AND WELD CONNECTIONS

TABLE OF CQNT_NTS

C0_TENTS PAGE NO.

7.1 General Discussion -7,1.[

7.2 Check Bolt Connections 49. I - "7,.__ .

7.3 Check Weld Connections 7._. I -- "7 _.)@

..o
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Sheet No. "/, I 1

Job #:66481431 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By, _ Date 7_e/6or

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd_Date _"" '_

7.1 General Discussion

The following bolts are checked:

Connectinq 3" Shieldinq. Plate and i" Manifold Tube

Bolts: 1/2 -13x5" 18-8 SS

Minimum tensile strength = 70 ksi

Loads: Lift Load (904 Ibs) <......... Control

Dead load plus or minus response spectra
d

Connectinq 3/4" Flanae Plate and 20" Riser

Bolts: 1 1/8-7 UNC-2A 6" long A307 GR B
Allowable tensile stress = 20 ksi

Allowable single shear stress = i0 ksi

Loads: 60 psi Hydrogen burn pressure <...... Control

Dead load plus or minus response spectra

The allowable stresses from Attachment C for the bolts were

compared with the bolt stresses. Stress ratios were

computed and evaluated.

The following weld connections were checked:

F__ _art/Part No. pact/Part No.

3/8" Flange Plate (42-7) Manifold Tube (42-5)

3/16" Flange Plate (42-7) SS Pipe (42-8)

3/16" Mating Plate (40-3) SS Pipe (42-8)

3/16" Bottom Plate (42-2) SS Pipe (42-8)

3/16" Cross Braces (40-5) SS Pipe (42-8)

1/8" Light support (40-4) SS Pipe (42-8)

I/8" 3/8" Gas Pipe (40-12) SS Pipe (42-8)

The allowable stresses from Attachment C for the welds (Fw)

were compared with the weld stresses (fw). Stress ratios

were computed and evaluated.
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7.2 Check Bolt Connections

Hand calculations for checking bolt connections are provided in
this section.
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PAGE 1
_" PRO_t_AM:SAP90/F1LE:CH-A-03. FEF

UHC/MPFCAMERAASSEHBL¥NODEL JOB#: 66458-01 RUN- CH A-03

FRAME ELEMENT JOINT FORCES

ELEHEH_ID 101 ..........................
LOAD

COMBOJOINT F(X) F(¥) F(Z) H(x) H(f) H(Z)
1

299 -0.023 -0.003 0.067 0.000 -0.7"I0 -0.039
201 0.023 0.003 -0.067 0.000 -0.070 -0.001

2
299 0.039 0.072 0.140 0.001 1.591 0.865
201 0.039 0.072 0.140 0.001 0.155 0.029

299 0.016 0.068 0.207. 0.001 0.021 0.825
201 _ 0.063 0.075' 0.072 0.001 0.085 0.020

SSS$5$5$ $SSSSS$S$$ SSSSSSS SSSSSSSS SSSSSSS 4 sI_,
SSSSSSSSSS $$SSSS$$SS S$SSS$$SSS $$-t-t$-t-t-t$SS SSSSSSSSSS 299 - O.063 -0.075 - O.072 - O.O01 - 2.361 - O.904

SS SS SS SS SS SS SS SS SS 201 -0.016 -0.068 -0.207 -0.001 -0.225 -0.031
S$ S$ $S $$ SS $$ SS :IS $$
$SSSSSSS S$SS$S$S$S SSSS$$SS$$ $SSSSSSSS$ SS $S ELEWENTID 102 ..........................

S$ SS $$ S$ S$ $$ $S LOAD
$$ S$ S$ $$ S$ $$ S$ COHBOJOINT F(X) F(Y) F(Z) M(X) M(Y) M(Z)

SSSSSSSSS$ $$ $$ $$ SSSSSSSSS$ SSSS$SSSS$ 1 _ _:o -r-
SSSS$$S$ S$ S$ $$ $$SSSSS$ $S$$$S$ 299 -0.022 -0.009 0.065 O.2]0 -0.707 -0.023 --,

202 0.022 0.009 -0.065 o. o21 -0.065 -0.001 • I
2 c,o,---mcc3

STRUCTURALANALYSISPROGRAMS 299 0.053 0.067 0.142 O._gB 1.533 0.855 _._ t
:,.. - zo2 o.os3 o._z o.142 0.050 O.lS3 0.029-

_-' VERSIONPS.40 _l_c_,z j_ 06)_+to o I,.)" 3 "_ii=..m

c_ 299 0.032 0.058 0.207 0._'28 0.826 0.831 :_o mco _cJ
o : 0o_ 'r" 202 0.075 0.076 0.077 0.071 0.088 0.029 < 3::,,

Copyright (C) 197B-1992 4 - I
EDUARDL. blILSON 299 -O.O75 -0.076 -0.077 -0.2_.8 -2.240 -0"070OC_

ALL rights reserved 202 -0.032 -0.058 -0.207 -0.029 -0.218 -0.030 t._

ELEHENT|D 103 ..........................
LOAD

COMBOJOINT F(X) F(Y) F(Z) H(x ) M(Y) H(Z)
I

299 -0.016 -0.016 0.063 0.422 -0.580 -0.025
203 0.018 0.016 -0.063 0.019 -0.054 -0.001

2
299 0.064 0.050 O.149 0 9_7 1.359 0.684

....... 203 0.064 0.050 O.149 O.105 0.144 0.021
j ,. +, , .... .. .+.IL,,is*,t:+/ 299 0.046 0.035 0.211 1._,09 0.779 0.659

203 0.082 0.06_, 0.0,86 O. 144 0.090 0.020
JOB No. (,,,_,4 _:,,°-ol 4

CALC No "7 _ _ _ 1 x. P 299 o.082 -o.c_ -0.0_ -o._s -1.939 -0.709... , 203 -0.046 -0.035 -0.211 -0. :;__+_ -0.197 -0.022

,:/,iv+

CI<D ,zl'_'z-_ DATE :_". ," ,'-,i , i in -- .i_ It'

t,.J
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PAGE 2 PAGE 3
PROGRAM:$APgO/F!LE:C.M-A-03. FEF PROGRA/4:SAP90/F 1LE: CM-A-03. FEF

MHC/MP_ _ ASSEMBLYMODEL JOBJ: 66458-01 RUN: CN-A-03 WHCIMPFCAMERAASSEMBLYMODEL JOBm:6_>t_58-01 RUN: CH A-03

FRAME ELEMENT JOINT FORCES FRAME ELEMENT JOINT FORCES

ELEMENTID 104 .......................... ELEMENTID 107 ..........................
LOAD LOAD

COMBOJOINT F(X) F(Y) F(Z) N(X) M(Y) M(Z) COHBOJOINT F(X) F(Y) F(Z) M(X) M(Y) M(Z)
1 • 1

299 -0"010 -0.020 0.060 0.558 -0.406 -0.043 299 0.008 -0.017 0.053 0.5_2 0.189 -0.022
204, 0.010 0.020 -0.060 0.051 -0.037 -0.001 207 -0.008 0.017 -0.053 0.052 0.017 -0.001

2 2
299 0.048 0.06_ 0.152 1.390 1.009 0.567 299 0.064 0.054 0.142 1.53[ 0.499 0.830
204 0.048 0.061 0.152 0.148 0.108 0.019 207 0.064 0.054 0.142 O. 154 0.050 0.029

3 3
299 0.057 0.040 0.212 1.949 0.603 0.524 299 0.072 0.037 O. 196 2. 120 0.689 0.808
204 0.058 0.081 0.092 0.199 0.071 0.018 207 0.057 0.071 0.089 0.206 0.067 0.028

4 4
299 -0.058 -0.081 -0.092 -0.832 -1.415 -0.610 299 -0.057 -0.071 -0.089 -0.965 -0.510 -0.052
204 -0.037 -0.040 -0.212 -0.096 -0.146 -0.020 207 -0.072 -0.037 -0.196 -0. I,-_2 -0.033 -0.029

ELEMENTID 105 .......................... ELEMENTID 108 ..........................
LOAD LOAD

COMBOJOINT F(X) F(V) F(Z) N(X) M(V) M(Z) COMBOJOINT F(X) F(Y) F(Z) M(X) M(Y) M(Z) _
1 I

299 -0.002 -0.021 0.058 0.629 -0.204 -0.051 299 0.012 -0.015 0.052 0.4_ 0.353 -0.006 0..__,._"r
205 0.002 0.021 -0.058 0.057 -0.019 -0.002 208 -0.012 0.015 -0.052 0.044 0.032 0.000 - !Gr_k,.-4

,--, 2 2
I 299 0.055 0.045 0.147 1.583 0.514 0.726 299 0.047 0.066 0.149 1.]65 0.991 0.643 _ oi

_" 205 0.055 0.045 0.147 0.160 0.052 0.025 208 0.047 0.066 0.149 0.1_;5 0.106 0.022 -- _:
,-., 3 3

299 0.053 JL(Y24 0.204 2.212 0.310 0.675 299 0.059 0.051 0.202 1.851 1.344 0.637 m::x:)c_
205 0.056 _.065 0.069 0.217 0.034 0.023 208 0.036 0.081 0.097 0.1e8 0.137 0.022 <

4 4 • i
299 -0.058 -0.065 -0.089 -0.954 -0.716 -0.777 299 -0.036 -0.081 -0.097 -0._'_ -0.638 -0.650 0 C3_
205 -0.053 -0.024 -0.204 -0.103 -0.071 -0.027 208 -0.059 -0.051 -0.202 -0.101 -0.074 -0.022 C.,.)

ELEMENTID 106 .......................... ELEMENTID 109 ..........................
LOAD LOAD

COMB_JOINT F(X) F(Y) F(Z) N(X) M(Y) M(Z) COMB01JOINT F(X) F(Y) F(Z) M(x) M(Y) M(Z)
2_ 0.003 -0.019 0.055 0.634 0.000 -0.040 299 0.015 -0.011 0.052 O.55] 0.486 0.006
206 -0.003 0.019 -0.055 0.057 0.000 -0.001 209 -0.015 0.011 -0.052 0.052 0.044 0.000

2 2
299 O.069 0.039 O. 139 1.589 0.001 0.859 299 0.061 0.045 O.153 1.01 ._ 1.596 0.547
206 0.069 0.059 0.139 0.154 0.001 0.026 209 0.061 0.045 0.153 O. 109 0.146 0.020

3 3
299 0.O75 0.020 O.195 2.223 0.001 O.799 299 0.076 0.033 0.205 I _' !.885 0.553
206 0.066 0.056 0.064 0.211 O.O0'i 0.027 209 0.046 0.056 _5.100 0. _0 0.192 0.020

4 4
299 -0.066 -0.058 -0.084 -0.955 -0.001 -0.879 299 -0.046 -0.056 -0.100 -0 _,_0 -0.910 -0.54I
206 -0.075 -0.020 -0.!95 -0.098 -0.001 -0.030 209 -0.076 -0.033 -0.205 -0.',,,77 -0.105 -0.019

r,J
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PAGE 4 PAGE 5
PROGRAM:SAPgOiF! LE:CN-A-03. FEF PROGRAM:SAP90/F1LE:CN-A-03. FEF

WHC/MPFCAMERAAS,_EMBLYMODEL J08#: 66458-01 RUN-"CIq-A-O) NHC/MPFCAMERAASSEMBLYMODEL JOB#: 66450-01 RUN: CMA-03

FRAME ELEMENT JOINT FORCES FRAME ELENENT JOINT FORCES

ELEMENTID 110 .......................... ELEMENTID 113 ..........................
LOAD LOAD

COMBOJOINT F(X) F(Y) F(Z) H(X) N(Y) M(Z) COMBOJOINT F(X) F(Y) F(Z) M(X) N(Y) M(Z)
1 1

299 0.017 -0.007 0.053 0.169 0.562 0.022 299 0.020 0.011 0.060 -0._05 0.557 0.04,2
210 -0.017 0.007 -0.053 0.017 0.052 0.001 213 -0.020 -0.011 -0.060 -0037 0.051 0.001

2 2
299 0.047 0.055 0.147 0.515 1.586 0.724 299 0.067 0.052 0.149 0.c;_7 1.359 0.654
210 0.047 0.055 0.147 0.053 0.160 0.025 213 0.067 0.052 0.149 O. 105 0.144 0.022

3 3
299 0.064 0.048 0.200 0.704 2.168 0.746 299 0.088 0.063 0.209 0.5_2 1.917 0.696
210 0.029 0.063 0.094 0.069 0.212 0.025 213 0.047 0.042 0.088 0.068 0.196 0.023

4 4
299 -0.029 -0.063 -0.094 -0.326 - 1.004 -0.702 299 -0.047 -0.042 -0.088 - t. ]9Z -0.802 -0.612
210 -0.064 -0.040 -0.200 -0.036 -0.108 -0.02/, 213 -0.088 -0.063 -0.209 -0. 143 -0.093 -0.020

ELEMENTID Ill .......................... ELENENTID 114 ..........................
LOAD LOAD

COMBOJOINT F(X) F(Y) F(Z) H(X) M(Y) M(Z) COMBOJOINT F(X) F(Y) F(Z) /4(X) H(Y) M(Z)
1 1

299 0.019 -0.003 0.055 0.000 0.633 0.040 299 0.016 0.018 0.063 -0.57'9 0.421 0.025 o<::
211 -0.019 0.003 -0.055 0.000 0.057 0.001 214 -0.016 -0.018 -0.063 -0.054 0.039 0.001 ._.,c'_

2 2 • i
299 0.041 0_069 O.140 0.001 1.593 0.839 299 0.045 0.062 O.152 1. ]_91 1.010 0.576 _:3
211 0.041 0.069 0.140 0.001 0.155 0.028 214 0.045 0.062 0.152 0 148 0.108 0.018 '-'• w,.-4 I

J 3 3 ,- _:
c:_ 299 0.060 0.066 0.195 0.001 2.226 0.879 299 0.061 0.080 0.215 0.812 1.430 0.601 "_
r,,a 211 0.022 0.073 0.085 0.001 0.212 0.030 214 0.030 0.04/, 0.090 0 094 O.147 0.019 _

4 4 <
299 -0.022 -0.073 -0.085 -0.001 -0.959 -0.799 299 -0.030 -0.044 -0.090 - 1.97'0 -0.589 -0.550.
211 -0.060 -0.066 -0.195 -0.001 -0.099 -0.027 214 -0.061 -0.080 -0.215 -0.;]01 -0.070 -0.018 o o"1

G,.1
ELEMENTID 112 .......................... ELEMENTID 115 ..........................

LOAD LOAD
COMBOJOINT F(X) F(Y) F(Z) H(X) M(Y) M(Z) COMBOJOINT F(X) F(Y) F(Z) i,l(x) M(Y) M(Z)

1
299 0.021 0.002 0.058 -0.204 0.628 0.050 299 0.009 0.021 0.065 -0./OC> 0.229 0.024
712 -0.021 -0.002 -0.058 -0.019 0.057 0.002 215 -0.009 -0.021 -0.065 -0.065 0.021 0.001

2 2
299 0.055 0.065 0.142 0.499 1.535 0.830 299 0.056 0.048 0.146 1.58! 0.513 0.746
2!2 0.055 0.065 O.142 0.050 O. 154 0.029 ?.15 0.056 0.048 O. 146 0 160 0.052 0.025

3
299 0.076 0.067 0.200 0.295 2.164 0.881 299 0.065 0.070 0.211 0_7"5 0.743 0.771
212 0.035 0.062 0.085 0.032 0.211 0.030 215 0.047 0.027 0.082 0.096 0.073 0.026

4 q
299 -0.055 -0.062 -0.085 -0.703 -0.907 -0.780 _9 -0.047 -0.027 -0.082 -2 ;_7 -0.284 -0.722
212 -0.076 -0.067 -0.200 -0.069 -0.097 -0.027 215 -0.065 -0.070 -0.211 0 _;5 -0.031 -0.024
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PAGE 6 PAGE 7
PROGRAM-SAPgO/F! LE:C.N-A-03.FEF PROGRAM:SAP90/FI LE:C.M-A-03.FEF

WNC/MPFCAMERAASSEMBLYMODEL JOBS: 66450-01 RUN: CN-A-03 WHC/14PFCAMERAASSEMBLYMODEL JOB#: 66458-01 RUN: t:M-A-03
FRAME ELEMENT JOINT FORCES FRAME ELEMENT JOINT FORCES

ELEMENTID 116 .......................... ELEMENTID 119 ..........................
LOAD LOAD

COMBOJOINT F(X) F(Y) F(Z) M(X) M(Y) M(Z) COI4BOJOINT F(X) F(Y) F(Z) M(x) M(Y) M(Z)
1 1

299 0.003 0.023 0.067 -0.769 0.000 0.040 299 -0.024 0.015 0.070 -0._,_ -0.651 -0.023
216 -0.003 -0.023 -0.067 -0.070 0.000 0.001 219 0.024 -0.015 -0.070 -0.045 -0.061 -0.001

2 2
299 0.072 0.041 0.140 1.591 0.001 0.667 299 0.061 0.048 0.153 1014 1.397 0.590
216 0.072 0.041 0.140 0.155 0.001 0.029 219 0.061 0.048 0.153 O. 109 0.149 0.016

3 3
299 0.075 0.064 0.207 0.822 0.001 0.907 299 0.036 0.063 0.223 0 5'.,1 0.746 0.567
216 0.066 0.010 0.073 0.085 0.001 0.031 219 0.085 0.033 0.082 00_ 0.067 0.017

4 4
299 -0.068 -0.010 -0.073 -2.360 -0.001 -0.027 299 -0.085 -0.033 -0.082 - 1 487' -2.040 -0.613
216 -0.075 -0.064 -0.207 -0.225 -0.001 -0.028 219 -0.038 -0.063 ,,0.223 -O 154 -0.210 -0.018

ELEMENTID 117 .......................... ELEMENT10 120 ..........................
LOAD LOAD

COMBOJOINT F(X) F(Y) f(Z) M(X) M(Y) M(Z) COMBOJOINT F(X) f(Y) F(Z) H(X) N(Y) M(Z) _ _:
1 1 ---, C')

299 -0.004 0.025 0.069 -0.753 -0.244 0.048 299 -0.025 0.004 0.069 -0 ;]45 -0.753 -0.048 • I
217 0.004 -0.025 -0.069 -0.070 -0.023 0.002 220 0.025 -0.004 -0.069 -0. 023 -0.070 -0.002 or}o-_C::3

2 2 O
,_., 299 0.067 0.055 0.142 1.536 0.500 0.857 299 0.047 0.056 0.147 0_)16 1.589 0.745 -" _:

217 O.067 0.055 O.142 O. 154 0.050 0.029 220 0.047 0.056 O. 147 O.053 O.161 0.025 "_:;x::)I
3 3 m c:::3

I-,,,.a
c_ 299 0.1364 0.080 0.212 0.766 0.255 0.906 299 0.022 0.060 0.216 0.271 0.836 0.697 < 3:>
c_ 217 0.071 0.030 0.073 0.085 0.028 0.031 220 0.071 0.052 0.078 0030 0.091 0.023 • mm...a

4 4
299 -0.071 -0.030 -0.07'3 -2.291 -0.744 -0.809 299 -0.071 -0.052 -0.078 -0 _',_1 -2.342 -0.793 c:_c_-

217 -0.064 -0.060 -0.212 -0.224 -0.073 -0.027 220 -0.022 -0.060 -0.216 G075 -0.230 -0.027

ELEMENTID 116 ..........................
LOAD

COMB_JOINT F(X) F(Y) F(Z) M(X) M(Y) M(Z)
299 -0.015 0.024 0.070 -0.651 -0.473 0.023
216 0.015 -0.024 -0.070 -0.061 -0.045 0.001

2
299 O.055 0.066 O.149 1.365 0.991 0.693
218 0.055 0.066 0.149 0.145 0.106 0.021

3
299 0.040 0.089 0.220 0.714 0.510 0.716
216 0.070 0.042 0.079 0.083 0.061 0.022

4
299 -0.070 -0.042 -0.079 -2.016 -1.464 -0.670
218 -0.040 -0.089 -0.220 -0.206 -0.150 -0.020

.J
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Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS *By 1_" Date/_/_'/_dr"

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd _./,x 7 Date _/._._/" _

7.3 Check Weld Connections

Hand calculations for checking weld connections are provided in
this section.

Jl
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wHc/MPF cameraassEMBLy PRoJect NO- F:_F_I81-Ot PREPARED BY" t('}]/_|- "_--- DATE: -iI?.IF/_II/,I....T
FILE NAME: WELDSTR.WQ 1

wELD stREss RAtIOs cHEcKED P,Y: _1_-- DATE: _/_19 Lt"

fw = SQRT i (Fx/Lw)'2 + (Fy/Lw)"2 + (Fz/Lw + Mxx/Swxx + Mw/Swyy)'2 ]

Stress

Ratio

CONNECTION Fx Fy Fz Mxx Myy M(srss) Mxx+My Lw 3_xx Swyy Sw(min) lw Fw* S.R. _=E:o -1-
---, ¢=_
- I

J-_ Flange Plate / Manilold Tube 0.151 - 0.962 ................ O _J74 10.500 0.093 o'}
I =.--=I

o_
_o • Flange Plate / SS Pipes 0.059 0.058 1.126 0.829 0.831 1.174 5.220 2.164 2.164 2.164 0 /58 2.625 0.289 31::;o I

m o

Mating Plate / SS Pipes 0.019 0.019 0.748 0.258 0.259 0.366 5.220 2.164 2.164 2.164 0 _ t:2 2.625 0.119 .< 3>1
i,--i

oo'1

Bottom Plate / SS Pipes 0.043 0.040 0.333 0.687 0.770 1.032 5.220 2.164 2.164 2.164 (_ :;4 i 2625 0.206 c,J

Cross Braces / SS Pipes 0.050 0.001 0.116 0.350 0.008 0.358 2.000 0.333 0.188 0.188 _ ,_,od 5.250 0.375

Light Support / SS Pipes 0.003 0.017 0.006 0.027 0.112 0.139 2000 0.333 0.188 0.188 tJ ,_0 3.500 0.214

3/8" Gas Pipes [ SS Pipes 0 002 0.010 0.029 0.007 0.048 0.049 2.120 0.358 0.358 0.358 ,_J:4_J 3.500 0.043

" Fw =- 1.4 " Allowable weld capacity lot Extreme Load case (DL +/- EQ)
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PAGE 9 PAGE 10
PROGRAM:SAPgO/FILE: CJq-A-04. F3F PROGRAM:sAPgO/F1LE:O4-A-04. F3F

I,IHC/iqPFCAMERAASSEMBLYMODEL JOBiI#:66458-01 RUN: CM-A-04 MHC/MPFCAMERAASSEMBLYMODEL JOBlt: 66458-01 RUN: CMA-04

FRAME ELEMENT FORCES FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL i-3 PLANE AXIAL
ID COMB ENOi SHEAR MOMENT FORCE SHEAR MOMENT TORQ 10 COMB EMOI SHEAR MOMENT FORCE _iEAR MOMENT TORO

0.000 : 0.195 1.055 0.067 0.656
12.500 O. 195 0.219 0.067 0.027 4 0.000 -0.953 -0.099
12.500 0.058 0.001 0.000 -0.008 -0.183 0.050 -0.741

12.875 -0.008 -0.281 -O.O50 -0.101 .

3 0.000 0.082 0.001 12.875 - -0.953 -0.099
0.000 Q.265 0.263 O.071 0.608 203 ............................................

12.500 0.265 0.293 0.071 0.029 1 0.000 0.087 -0.001
12.500 0.082 0.001 0.000 0.001 -0.010 u 001 -0.014

12.875 0.001 0.005 0.001 -0.005
4 0.000 -0.035 -0.001 12.875 0.084 -0.001

O.000 - O.126 - 1.846 - O.063 -0.703
12.500 -0.126 -0.144 -0.063 -0.025 2 0.000 0.971 0.128
12.500 -0.035 -0.001 0.000 0.058 0.819 0 009 O. 17212.875 0.058 0.098 O.009 0.277201 ............................................

I 0.000 0.086 -0.001 12.875 0.969 O. 128
0.000 -0.001 0.011 -0.001 0.01:3

12.875 -0.001 0.002 -0.001 0.002 3 0.000 1.058 O. 128
12.875 0.08] -0.001 0.000 0_'_ 0.810 o.010 0.15812.875 _.0_9 0.103 o olo 0.272

2 0.000 0.974 0.04,2 12.875 1.053 O.128 o_ "-r-_
0.000 0.049 0.744 0.009 0.201 --. c")

12.875 0.t349 0.098 0.009 0.306 4 0.000 nR_---_ -0.885 -0.129. j
,..-, 12.875 0.972 0.042 0.000 -0.056 ,,:_ u. u09 -0.186
'-" 8 * 12.875 -0.056 - 0.009 -0.282 ,---,C::3
m 3 0.000 1.060 0.041 12.875 -0.885 -0.129.'-* :_:i.,.i .......................

"--4 0.000 0.1348 0.755 0.008 0.214 204 ..................... "_
,--" 12.875 0.048 O. 100 0.008 0.308 1 0.000 O.149 -0.001 :;o I

12.875 1.055 0.041 0.000 -0.001 0.020 u.O01 -0.014 m c::312.875 -0.001 0.007 O.001 -0.001 .< 3>t

4 0.000 -0.889 -0.043 12.875 O.147 -0.001 o
0.000 -0.050 -0.733 -0.010 -0.188 c,o

12.875 -0.050 -0.O95 -0.010 -0.303 2 0.000 0.977 0.096
12.875 -0.8a9 -0.043 0.000 0.009 O.199 u o57 0.817

202 ............................................ 12.875 0.009 0.303 u 057 0.097
1 0.000 0.023 -0.001 12.875 0.975 0.096

0.000 0.001 -0.007 -0.001 0.007'
12.875 0.001 0.000 -0.001 -b.004 3 0.000 ,.1.126 0.095
12.875 0.021 -0.001 0.000 0.008 0.218 ....... o. 058 0.80312.875 0.008 0.310 o.05B -_, 0.096

2 o.ooo 0.976 0.098 12.875 1.121 0.095
O.000 O.009 O. 17'6 O.050 O.748

12.875 0.0O9 0.28O 0.050 0.090 4 0.000 -0.828 _ -0.097
12.875 0.97'4 0.098 0.000 -0.010 -0.17'9 u o56 -o.8_I. :)12.875 -0.010 -O.296 ,:'.056 :0:098

3 0.ooo 0.999 0.097 12.875 -0.828 , -0.097
0.000 0.010 0.169 0.049 0.755

12.875 0.010 0.280 0.049 0.094
12.87"5 0.995 0.097 .........

i:,! . "1

..... 71JO[ f,,, D"6'te1-oI
C."'." ' -7 3 7 Y,f-_ ' l

'/:1 F ,..t:__;,._,-...... .....:CK:_) - ..1_-" ' ---,
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PROGRAM:SAP90/Fi LE:CN-A-04. F3F PAGE 23
WNC/NPFCAMERAASSEMBLYNQDEL JOB#: 66450-01 RUN- CN-A-04 PR(X,_AN:SAP90/FILE:CM-A-O4.F3F

MNC/NPFCAMERAASSEMBLYNOOEL JOB#: 66458-01 RUN: ¢_MA-04
FRAME ELEMENT FORGES

FRAME -E LENE_T FORGES
ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL

|D GONB ENOI SHEAR MOMENT FOBCE SHEAR MOMENT TORQ ELT LOAD DIST I-2 PLANE AXIAL 1-3 PLANE AXIAL
10 COH6 END! SHEAR MOMENT FORCE S_EAR MOMENT TORQ

4 0.000 -0.605 -0.086 10.107 0.000 0.002 0.000 -0.002
0.000 -0.030 -0.108 -0.014 -0.126 10.107 0.000 -0.001

13.893 -0.030 -0.528 -0.014 -0.075
, 13.893 -0.605 -0. 086 2 0.000 0.617 O. 102
232 ............................................ 0.000 0.012 0.079 0.016 0.224

1 0.000 0.132 -0.001 10.107 0.012 0.191 0.016 0.077
0.000 0.000 0.002 0.000 -0.002 10.107 0.616 O.102

13.893 0.000 0.002 0.000 0.000
13.893 O. 130 - -0.001 3 0.000 0.620 O.102

0.000 0.012 0.081 0.016 0.222
2 0.000 0.680 0.09"1 10.107 0.012 0.193 0.016 0.075

0.000 0.015 O.137 0.031 O. 108 10.107 0.616 O.102
13.893 0.015 0.079 0.031 0.532
13.893 0.678 0.091 4 0.000 -0.615 -0.103

0.000 -0.012 -9.077 -0.016 -0.226
3 0.000 0.812 0.090 10.107 -0.012 -0.189 0.016 -0.078

O.000 0.015 O.139 0.031 O. 107 10.107 -0.615 -0.103
13. 893 0.015 0.080 0.031 0.532 235 ............................................
13.893 0.807 0.090 1 0.000 0.066 -0.001

0.000 0.000 0.002 0.000 -0.001 _ _E:
0 -r

,..., 4 0.oo0 -0.548 -0.091 10.107 0.000 0.001 o.0o0 -0.002 -0.001.-",..., 0.000 -0.015 -0.136 -0.031 -0.110 10.107 0.064
13.893 -0.015 -0.077 -0.031 -0.532 cr)

"-' 13.893 -0.548 -0.091 2 0.004) 0.606 0.061_'' i(_
r_ 233 0.000 0.019 0.257 0.013 0.084............................................ ,v, _E_

I O.000 0.065 -0.001 10.107 0.019 0.070 o.013 O. 197 --_
0.000 0.008 0.002 0.000 -0.002 10.107 0.60z, 0.061::o m

10.107 0.000 0.002 0.000 -0.002 m c:3
10.107 0.064 -0.001 3 0.000 0.67'2 0.061.<3>

0.000 0.01] 0.083 ,-.,
2 0.000 0.629 0.105 10.107 0_.019 0.013 0.196 o c_

0.000 0.017 0.229 0.014 0.075 10.107 0.6_ 0.061 c,_
10.107 0.017 0.067 0.014 0.202
10.107 0.627 O.105 4 0.000 -0.540 -0.062

0.000 -0.019 -0.255 0.013 -0.086
3 0.000 0.694 0.105 10.107 -0.019 -0.069 0.013 -0.%99

0.000 0.017 0.231 0.014 0.072 10.107 -0.540 -0.062
10.107 0.017 0.069 0.014 0.200 236 ............................................
10.107 0.691 O.105 1 0.000 O.129 -0.001

0.000 0.000 0.001 0.000 -0.002
4 0.000 -0.563 -0.106 10.107 0.000 0.001 0.000 -0.002

0.000 -0.017 -0.227 -0.014 -0.077 10.107 O.127 -0.001
10.107 -0.017 -0.066 -0.014 -0.204
10.107 -0.563 -0.106 2 0.000 0.620 0.070

234 ............................................ 0.000 0.014 0.077 0.019 0.257
1 0.000 0.002 -0.001 10.107 0.014 0.205 0.019 0.072

0.000 0.000 0.002 0.000 -0.002 10.107 O.61is 0.070

3 0.000 O. 7L._ 0.070
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PAGE 24
PROGR/U4:SAPgO/F ILE: CH-A- 04. F3F

klHC/iqPF CAMERAASSEMBLY M(X)EL JOglt: 66458-01 RUM: CN-A-04

FRAME ELEMENT FORCES

ELT LOAD DIST I .:) PLANE AXIAL I-3 PLANE AXIAL
ID COMB ENDI SHEAR MOI41ENT FORCE SHEAR NOI4ENT TORQ

0.000 0.014 0.079 0.019 0.255
10.107 0.014 0.206 0.019 0.070
10.107 0.745 0.070

4 o.ooo -o.491
0000 0014 0076 0019 0_9_ 0071

10107 0014 oz04 0019 0074
10 10r 0.491 oozl

o -t-

,,. =E:

;po I
(1) [:_

• I

c) o_
¢,J

0
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PROGRAM:SAP90/FI LE:(34-A-04. F3F PAGE
WHC/MPFCAMERAA$SEH8LYMODEL JOB@:_50-01 RUM'-CM-A-04 PRO_kAM:SAP90/FILE:CJq-A-O_.F3F

WHCIMPFCAMERAASSEMBLYMODEL JOSm:66t_58-01 RUN:CH-A-04
FRAME ELEMENT FORCES

FRAME ELEMENT FORCES
IELT LOAD GIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL

ID COMB EHDI SHEAR MOMENT FORCE SHEAR MOMENT TORO ELT LOAD DiST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
16.892 0.000 0.002 0.000 -0.001 10 COMB ENDi SHEAR /II3HENT FORCE StlEAR MOMENT TORQ
16.892 0.038 0.000 0.000 0.008 0.413 O.023 0.717

2.250 0.008 0.432 0.023 0.768
2 0.000 0.221 0.073 2.250 0.246 0.079

0.000 0.014 0.272 0.021 0.309
16.892 0.014 0.487 0.021 0.667 4 0.000 -0.172 -0.078
16.892 0.218 O.073 0.000 - O.009 -0.411 O.023 -O. 721

2.250 - O.009 -0.430 •O.023 -0. T'/'2
3 0.000 0.262 0.073 2.250 -0.172 -0.078

0.000 0.014 0.273 0.021 0.306 266 ............................................
16.892 0.014 0.489 0.021 0.665 1 0.000 -0.024 0.000
16.892 0.256 0.073 0.000 0.000 0.001 O.000 -0.001

2.250 0.000 0.001 0.000 -0.001
4 0.000 -0.180 -0.073 2.250 -0.025 0.000

0.000 -0.014 -0.271 -0.021 -0.311
16.892 -0.014 -0.485 -0.021 -0.66a 2 0.000 0.230 0.075
16.892 -0.180 -0.073 0.000 0.017 0.647 0.040 0.359

264 ............................................ 2.250 0.017 0.685 0.040 0.440
1 O.OOLI 0.106 0.000 2.250 0.Z29 0.075

0.00o 0.0o0 0.002 0.000 -0.o02
16.892 0.000 0.002 0.000 -0.002 3 0.000 0.206 0.075< _(:
16.892 O.103 0.000 0.000 0.017 0.66_ 0.040) 0.358 o -r"

2.250 0.017 _._._ 0.o46 0.447 I
"-' 2 0.000 0.241 0.067 2.250 0.205 0.075" c/)
I 0.000 0.021 0.376 0.009 0.266

,--, 16.892 0.021 0.733 0.009 0.433 4 0.000 -0.254 - O.075.," I
•.-.a 16.892 0.238 0.087 0.000 -0.017 -0.646 +o .040 -O.360
.¢u 2.250 -0.017 -0.664 0.040 -0.449 _ t

• 3 0.000 0.347 0.086 2.250 -0.z54 -0.075_
O.000 0.021 0.378 0.009 O.284 267 ............................................ i

16.892 0.021 0.735 0.009 0.431 I 0.000 0.038 O.000" ,--"
16.892 0.341 0.066 0.000 0.000 0.001 o. 0o0 -0.002 o c_w

2.250 0.000 0.002 O.OO0 -0.002
4 0.000 -0.135 -0.087 2.250 0.037 0.04)0

' O.OO0 -0.021 -0.375 -0.009 -0.288
16.892 -0.021 -0.T31 -0.009 -0.435 2 0.000 0.206 0.057
16.892 -0.135 -0. 087 0.000 0.042 0.436 O.013 0.616

265 ............................................ 2. 250 O.042 O.531 G.013 0. 588
1 0.000 0.038 0.000 2.250 0.205 0.057

0.000 0.000 0.001 0.000 -0.002
2.250 0.000 0.001 0.000 -0.002 3 0.000 0.243 0.058
2.250 0.037 0.000 0.000 0._ 0.438 0.013 0.614

2.250 ,O.043.j_ 0.533 0.013 0.5862 O.OOO 0.209 0.078 2.250 -- 0.242 0.058
0.000 0.008 0.412 0.023 0.7
2.250 0.008 0.431 0.023 o. .zzo 4 0.000 -0.i -0.057
2.250 0.209 0.078 0.000 -O.Ok2 -0.435 0.01] -0.618

2.250 -0.042 -0.529 0.013 -0.590
3 0.000 0.247 0.079 2.250 -0.16.S -0.057
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PAGE 3Z
PROGRAM:SAPg0/f i LE: CH-A- 04. F3F

klHC/HPF CAMERAASSEMBLY IqK)DEL JOBm: _58-01 RUN: CI4-A-04

FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
tO COMB ENDI SHEAR MOMENT FORCE SHEAR I4OI4ENT TORQ
68 ............................ . ..... ° ..... °.°.

1 0.000 0.103 0.000
0. 000 0. 000 0. 003 0. 000 -0. 002
2.250 0.000 0.002 0.000 -0.002
2.250 0.102 0.000

2 0. 000 0. 230 O. 078 "
0. 000 0. 008 0. 676 O. 009 0. 434
2.250 0.008 0.660 0.009 0.454
2. 250 O. 230 O. 078

3 0.000 _ 0.078
0. 000 0. 008 0 •681 0. 009 0. 432
2.250 0.008 0.662 0.009 0.453
2.250 0.332 0.078

4 0.000 -0.128 -0.078
0.000 -0.009 -0.676 -0.009 -0.436
2.250 -0.009 -0.658 -0.009 -0.456 _ _:
2.250 -0.128 -0.078 o :3:

--J c-_
• I

w-_ {/}

Ul ;x3 I

. I

c:_ c3_
w

•

4_
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PAGE 53 PAGE 54
PROGRAM:SAPgO/Fi LE:CN-A-04. F3F PROc_i_AM:SAP90/FiLE:CN-A-04. F3F

MHC/NPFCAMERAASSEMBLYMODEL J068:66458-01 RUN: CM-A-Q4 WHC/MPFCAMERAASSEMBLYMODEL JOSIP:66k58-01 RUN:CH-A-04

FRAME ELEMENT FORCES FRAME ELEMENT FORCES

ELT LOAD GIST I-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COMB ENDi SHEAR MOMENT FORCE SHEAR MOMENT TORQ 10 COMB ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

0.941 9.027 O.158 0.000 0.000 0.1301 O.000 0.000
9.454 0.000 0.000 O.000 0.000

4 0.000 -0.027 -0.159 14.096 0.000 0,000 0.000 0.000
0.000 -0.088 -0.210 -0.034 -0.033 14.096 0.002 0.000
0.941 -0.088 -0.127 -0.034 -0.004
0.941 -0.027 -0.159 2 0.000 0.089 0.001

339 ............................................ 0.000 0.029 0.210 0.001 0.004
1 0.000 0.000 0.000 14.1396 0.030 0.211 0.001 0.006

0.000 0.008 0.000 O'000 0.000 14.096 0.08_ 0. O01
O.94_.l O.000 C'.,000 O.000 O.000O.9t, I 0.000 0.000 3 0.000 0.090 0. O01

0.000 0.029 0.211 o.OOl 0.004
2 0.000 0.028 0.155 14.096 0.030 0.211 0.001 0.006

0.000 0.089 0.206 0.035 0.032 14.096 0.091 0.001
0.941 0.089 0.123 0.035 0.003
0.941 0.028 0.155 4 0.000 -0.08_ -0.001

0.000 -0.030 -0.208 0.001 -0.004 _ :azc
3 0.000 0.028 0.155 14.096 -0.030 -0.211 -0.001 -0.006 o -r-

0.000 0.089 0.205 0.035 0.032 14.096 -0.08_3 -0.001 ."a c-_l
O.941 O.089 O.122 O.035 O.003 402 ............................................ c,_

0.941 0.026 0.155 1 0.000 0.001 0.000 _ C_0.000 0.000 0.001 0.000 0.000 _ !
,-. .._"-4 4 0.000 -0.028 -0.155 8.971 0.000 0.000 0.000 0.000 :_
C_ 0.000 -0.089 -0.206 -0.035 -0.032 14.096 0.000 0.000 0.000 0.000 .-_ !

0.941 -0.089 -0.123 -0.035 -0.003 14.096 0.001 0.000 X C:3
, 0.941 -0.028 -0.155 . I

340 ............................................ 2 0.000 0.07'8 0.001
1 O.GO0 0.000 0.000 0.000 0.026 O.186 0.001 0.005 o cr_

O.000 0.000 O.000 0.000 0.000 14.096 0.027 O. 186 O.001 O.006
0.941 Q.OOO O.000 0.00Q Q.QOQ 14.096 O.079 O.O01
O. 941 O. 000 O.000

3 0.000 0.079 0.001
2 0.000 0.031 0.175 0.000 0.026 0.187 o.ool 0.005

' 0.000 O. 101 0.234 0.040 0.038 1_.096 0.027 O. 186 o. 001 0.006
0.941 O. 101 O. 139 0.040 0.003 14.096 0.080 0.001
0.941 0.031 O.175

4 0.000 -0.018 -0.001
3 0.000 0.031 0.174 0.000 -0.026 -0.185 0.001 -0.005

0.000 0.101 0.233 0.040 0.038 14.096 -0.026 -0.186 0.001 -0.006
0.941 O.101 O.139 0.040 0.003 14.096 -0.078 -0.001
O.941 O.031 O.174 403 ............................................

1 0.000 0.001 0.000
4 0.000 -0.031 -0.175 0.000 0.000 0.001 C_.000 0.000

0.000 -0.100 -0.234 -0.039 -0.038 6.374 0.000 0.000 0.000 0.000
0.941 -0.100 -0.140 -0.039 -0.003 14.096 0.000 0.001 O.000 0.000
0.941 -0.031 -0.175 14.096 0.002 0.000

401 ............................................
1 0.000 0.001 0.000 2 0.000 0.0,80 0.001

O.000 O.026 O.188 J. O01 O.003

,q..



0
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PAGE 55 PAGE 56
PROGRAM:SAPgO/FILE:CM-A-04. F3F PRo_ AM:SAP90/F1LE:CM-A-04. F]F

MHC/I'iPFC/U4ERAASSEMBLYMODEL JOB#: 66458-01 RUN: CM-A-O4 MItC/MPFCAMERAASSEMBLYMODEL JOB#: 66458-01 RUN: CH A-04

FRAME ELEMENT FORCES FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL I-3 PLANE AXIAL EL? LOAD DIS? I-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COMB ENDI SHEAR HOHENT FORCE SHEAR MOMENT TORQ 10 COMB EMDI SHEAR MOMENT FORCE SHEAR MOMENT TORO

14.096 0.027 0.188 0.001 0.005
14.096 0.080 0.001 4 0.000 -0.042 -0.001

0.000 -0.047 -0.334 -O.001 -0.008
3 0.000 0.081 0.001 14.096 -0.04}' -0.328 -0.001 - O.008

0.000 O.026 O.186 0.001 0.003 14.096 -0.042 -O.001
14.096 0.027 0.189 O.001 0.005 406 ............................................
14.096 0.082 0.001 1 0.000 0.000 0.000

0.000 0.000 O.000 o. 000 0.000
4 0.000 -0.079 -0.001 5.357 0.000 0.000 0.000 0.000

0.000 -0.027 -0.187 -0.001 -0.003 14.096 0.000 -0.001 o. o00 0.000
14.096 -0.027 -0.187 -0.001 -0.005 14.096 0.000 0.000
14.096 -0.079 -0.001

404 ............................................ 2 O.000 O.038 O.001
1 0.000 0.001 0.000 0.000 0.042 0.296 o. 001 0.008

0.000 0.000 0.001 0.000 0.000 14.096 0.041 0.290 0.001 0.008
6.959 O.000 O.000 O.000 O.000 14.096 O.038 O.001

14.096 0.000 0.001 0.000 0.000
14.096 0.002 0.000 3 0.000 0.037 0.001

0.000 0.042 0.296 o. o01 0.008 -_

,_., 2 0.00_ 0.090 0.001 14.096 0.041 0.289 0.001 0.008 o "P
,.-, 0.000 0.030 0.211 0.001 0.003 14.096 0.038 0.001 ._ c'_l
i 14.096 0.030 0.212 0.001 0.005 c,_

"-' 14.096 0.090 0.001 4 0.000 -0.038 -0.001 ,-4 C_
"-,4 0.000 -0.042 -0.296 o.001 -0.008 _-, t

3 0.000 0.091 0.001 14.096 -0.042 -0.291 0.001 -0.008 " __
0.000 0_029 0.211 0.001 0.003 14.096 -0.038 -0.001 :;o i

14.096 0.030 0.213 0.001 0.005 407 ............................................ m c:3
14.096 0.092 0.001 1 0.000 0.000 0.000 .< 3:>1

O.000 O.000 O.000 o. 000 O.000 ,....,
4 0.000 -0.088 -0.001 4.102 0.000 0.000 0.000 0.000 o c:_

0.000 -0.030 -0.210 -0.001 -0.003 14.096 0.000 -0.001 O.000 0.000 C.U
14.096 -0.030 -0.211 -0.001 -0.005 14.096 0.000 0.000
14.096 -0.088 -0.001

405 ............................................ 2 0.000 0.037 0.001
1 0.000 0.000 0.000 0.000 0.042 0.298 0.001 0.007

0. 000 0. 000 0. 000 0. 000 0. 000 14.096 0. 042 O.291 O.O01 0. 008
5.529 0.000 0.000 0.000 0.000 14.096 0.038 0.001

14.096 0.000 -0.001 0.000 0.000
14.096 0.000 0.000 3 0.000 0.03? 0.001

0.000 O.042 O.29B O.O01 O.007
2 0.000 0.042 0.001 14.096 0.041 0.290 0.001 0.008

O.000 O.047 O.334 0.001 O.008 14.096 O.038 O.O01
14. 096 0.047 0.327 0.001 0.008
14.096 0.043 0.001 4 0.000 -0.038 -0.001

0.000 -0.042 -0.298 0.001 -0.007
3 0.000 0.042 0.001 14.096 -0.042 -0.292 0.001 -0.008

O.000 0.047 0.33_ 0.001 0.007 14.096 -0.038 -0.001
14.096 0.046 0.326 O.001 O.008
14.096 O.043 O.O01

t_j
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PAGE 57 PAGE 5B
PROGRAM=sAPgO/FI LE:CN-A-04. F3F PRO_eAN:SAP90/FI LE:ON-A-04. F3F

MHC/NPFCAMERAASSEMBLYMODEL JOB#: 6645B-01 RUM: CN-A-04 MHC/NPFCAMERAASSEffiBLYMODEL JOBJ: 6645B-01 RUN: Ell A-04

, FRAME ELEMENT FORCES FRAME ELEMENT FORCES

ELT LOAD DIST 8 I-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COMB ENDi SHEAR NflNEN| FORCE SHEAR MOMENT TORO ID COI4B ENDI SHEAR MOMENT FORCE StIEAR NONENT TORQ

40_ ........................ -------- .......... "-

I 0.000 0.000 0.000 2 0.000 0.036 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.309 0.001 0.008
4.421 0.000 0.000 0.000 0.000 14.096 0.044 0.310 O.001 0.008
14.096 0.000 -0.001 O.WO) 0.04)0 14.096 0.036 0.000
14.096 0.WO) O.000

3 0.000 0.035 0.000
2 0.000 0.1_2 0.001 0.000 0.044 0.309 0.001 0.008

0.000 0.047 0.335 0.001 0.006 14.096 0.043 0.309 0.001 0.008
14.096 0.047 0.328 0.001 O.OOB 14.1396 0.036 0.000
14.096 0.042 0.001

4 0.000 -0.036 0.000
3 0.000 0.041 0.001 0.000 -0.044 -0.309 -0.001 -0.008

0.000 0.047 0.335 0.001 J).DQ6L 14.096 -0.044 -0.312 -0.001 -0.007
14.096 0.0_ 0.327 0.001 _ 14.096 -0. 036 0.00014.096 0.042 0.001 411 ............................................

1 O.000 O.000 O.000
4 0.000 -0.042 -0.001 0.000 0.000 0.000 O.000 0.000

0.000 -0.047 -0.335 -0.001 -0.007 3.630 0.000 0.000 0.000 0.000 o
14.096 - O.047 - O.329 -0.001 - O.008 14.096 0.000 - O.002 O.000 0.000 .'-'

,...., 14.096 -0.042 -0.001 14.096 0.000 G.O00
,-" 409 ............................................
I 1 0.000 0.000 0.000 2 0.000 0.036 0.000
•...4 0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.310 0.001 0.008
O0 3.896 0.000 0.001 0.000 0.000 14.096 0.044 0.311 0.001 0.008 :;o

14.096 0.000 -0.001 0.000 O.000 14.096 O.037' 0.000 to<=
14.096 0.000 0.000

3 o.ooo o.o36 o.ooo
z o.ooo 0.040 o.ooo o.ooo 0.044 o.]IO o.ooi 0.008 o

0.000 0.050 0.349 0.001 0.008 14.096 0.043 0.309 0.001 0.008
14.096 0.049 0.351 0.001 0.007 14.096 0.037 0.000
14.o96 0.040 o.ooo

4 o.ooo -o.o37 o.ooo
3 0.000 0.039 0.000 0.000 -0.044 -0.310 o001 -0.008

0.000 0.050 0.349 0.001 0.008 14.096 -0.044 -0.312 0.001 -o.ooa
14.096 0.049 0.349 0.001 0.007 14.096 -O.037 0.000
14.096 0.041 0.000 412 ............................................

I o.ooo o ooo o.ooo
4 0.000 -0.040 0.000 0.000 0.000 0.000 oo00 0.000

0.000 -o.oso -O.._ee -0.001 -0.008 3.604 0.000 0.000 0.000 0.000
_p_35-5_ -0.001 -0.007 14.096 0.000 -0.002 0.000 0.000

14 o 096 _ 0 _ OSO

14.096 -O.040 O.000 14.096 O.000 O.000
410 ............................................

1 0.000 0.000 0.000 2 0.000 O.C_O 0.000
O.000 O.000 O.000 O.000 O.000 O.000 O.050 O.349 O.O01 O.008
4 . 115 O.000 O.001 O.000 O.000 14. 096 O.0/,9 O.351 O.O01 O.008

14.096 0.000 -0.001 0.000 0.000 14.096 0.0_,1 0.000
14. 096 O.000 O.000

3 0.000 0.040 0.000
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PAGE 59 PAGE 60
PROGRAM:SAPgO/FI LE:CN-A-04. F3F PROGR_,M.SAP90/Fi LE:C.M-A-04. F3F

klHC/MPFCAMERAASSEMBLYMODEL JI3aB: 6645B-01 RUN;,aq-A-04 idHC/MPFCAMERAASSEMBLYMODEL JOBS: 66450-01 RUN: CH A-04

FRAME ELEMENT FORCES FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST I-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COMB ENDi SHEAR MOMENT FORCE SHEAR MOMENT TORO ID COMB ENDI SHEAR MOMENT FORCE _ttEAR MOMENT TORO

0.000 0.050 0.350 0.001 0.008 14.096 -0.092 -0.001
14.096 0.049 0.350 0.001 0.008 415 ............................................
14.096 0.041 0.000 1 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000
4 0.000 -0.040 0.000 4.662 0.000 0.000 0 000 0.000

0.000 _ -0.349 -0.001 -0.008 14.096 0.000 -0.001 0.000 0.000
14.096 _'0.050 -0.353 -0.001 -0.008 14.096 0.001 0.000
14.096 -0.040 0. 000

413 ............................................ 2 0.000 0.090 0.001
1 0.000 0.000 0.000 0.000 0.029 0.217 0.001 0.006

0.000 0.000 0.000 0.000 0.000 14.096 0.029 0.189 0. 001 0.005
4.156 0.000 0.001 0.000 0.000 14.096 0.090 0.001

14.096 0.000 -O.O01 0.000 0.000
14.096 0.001 0.000 3 0.0t30 0.090 0.001

0.000 0.029 0.217 0.001 0.006
2 0.000 0.105 0.001 14.096 0.028 0.188 G.001 0.005

O.000 O.033 O.249 O.001 O.005 14.096 O.091 O.001
14.096 0.033 0.216 0.001 0.003
14.096 0.105 0.001 4 0.000 -0.090 -0.001 < _2O -r-

0.000 -0.029 -0.217 -o.001 -0.006 --., c'_

3 0.000 0.105 0.001 14.096 -0.029 -0.190 0.001 -0.005 • !
0.000 0.033 0.249 0.001 0.005 14.096 -0.090 -0.001 _ c::3c'_

'-" 14.096 0.032 0.215 0.001 0.003 416 ............................................ ,--4 I
t 14.096 0.106 0.001 1 0.000 0.000 0.000"- _:2_,- O.000 0.000 0.000 o. ooo 0.000 -'_3_C3!
",,4 tl_ CZ3U:_ 4 0.000 -0.105 -0.001 4.171 0.000 0.000 O. 900 0.000

0.000 -0.033 -0.24-8 -0.001 -0.005 14.096 0.000 -0.001 0.000 0.000 < 3>
14.096 -Q.033 -Q.217 -0.001 -0.003 14.096 0.001 0.1300- ti,.=a

14.096 -0. i05 -0.001 o o'_
414 ............................................ 2 0.000 0.104 0.1301 c_

1 O.000 0.000 0.000 O.000 0.033 O.24-8 o. 001 0.005
0.000 0.000 0.000 0._);_ 0.000 14.096 0.033 0.215 o. 001 0.004
4.875 0.000 0.001 0. O_t0 0.000 14.096 O. 105 0. oo1

14.096 O.000 -O.001 O.000 O.000
14.096 0.1300 0.000 3 0.000 O. 104 0.0010.000 0.033 0.248 _J.OOl 0.005

2 0.000 0.092 0.001 14.096 0.032 0.214 o 001 0.004
0.000 0.029 0.218 0.001 0.006 14.096 O.lO.5 0.1301

14.096 0.029 O. 190 0.001 0.004
14.096 0.092 0.001 4 0.000 -0.104 -0.001

0.000 -0.033 -0.24-8 o. OOl -0.005
3 0.000 0.092 0.001 14.096 -0.033 -0.217 0 001 -0.004

0.000 0.029 0.218 0.001 0.006 14.096 -0.104 - 0.001
14.096 0.028 0.189 0.001 0.004 417 ............................................
14.096 0.t393 0.001 1 0.000 0.000 0.0000.000 0.000 0.000 u. 000 0.000

4 0.000 -0.092 -0.001 4.950 0.000 0.000 _,.000 0.000
0.000 -0.029 -0.218 -0.001 -0.006 14.096 0.000 -0.001 0 000 0.000

14.096 -0.029 -0.191 -0.001 -0.004

_.J

.,(
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PAGE 61 PAGE 62
PROGRAM:SAP90/Fi LE:CJI-A-04. FSF PROGRAH: SAP90/F1LE:CM-A-(_. F]F

WHCIHPFCAMERAASSEMBLYMODEL J068:66450-01 RUN: CM-A-04 WHC/MPFCAHERAASSEMBLYMODEL JOaS: 66450-01 RUN: CMA-04

FRAME ELEMENT FORCES FRAME ELEMENT FURCE S

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST I-2 PLANE .AXIAL 1-3 PLANE AXIAL
ID COMB ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ ID COMB END! SHEAR MOMENT FORCE SHEAR HOHENT TORQ

14.096 0.001 0.000
3 0.000 0.094 0.001

2 0.000 0.114 0.001 0.000 0.030 0.197 0.ool 0.004
0.000 0.034 0.224 0.001 0.005 14.096 0.029 0.220 o. o01 0.006

14.096 0.033 0.251 0.001 0.007 14.096 0.096 0.001
14.096 0.115 0.001

4 0.000 -0.095 -0.001
3 0.000 O. 115 .-- 0.001 0.000 -0.030 -0.198 -0.001 -0.004

0.000 0.0]4 0.224 _ _I_O_)P 0.005 14.096 -0.030 -0.222 -0.001 -0.00614.096 0.033 0.250 0.007 14.096 -0.095 -0.001
14.096 (0.116_ 0.001 420 ............................................

I O.000 O.000 O.000
4 0.000 -0.114 -0.001 0.000 0.000 0.000 0.000 0.000

0.000 -0.034 -0.224 -0.001 -0.005 5.455 0.000 0.000 0.000 0.000
14.096 -0.034 -0.252 -0.001 -0.007 14.096 0.000 -0.001 0.000 0.000
14.096 -0.114 -0.001 14.096 0.001 0.000

418 ............................................
1 0.000 0.000 0.000 2 0.000 0.107 0.001 ,_

0.000 0.000 0.000 0.000 0.000 0.000 0.034 0.223 o. 001 0.004 o :_
6.640 0.000 0.000 0.000 0.000 14.096 0.033 0.251 0 001 0.006 ---'

14.096 0.000 -0.001 0.000 0.000 14.096 0.107 0.001 " /

14.096 0.000 0.000 _3 0.000 O. 107 0.001
2 0.000 0.093 0.001 0.000 0.034 0.223 o.OOl 0.004 '*

,.--, O.000 O.031 O.203 O.001 O.004 14.096 O.033 O.250 o.oo1 O.006 "_
'-" 14.096 0.030 0.227 0.001 0.006 14.096 0.108 0.001 _ c_
I 14.096 0.094 0.001 < 3>

co 4 0.000 -0.107 -0.001 I_
c_ 3 0.000 0.093 0.001 0.000 -0.034 -0.224 u OOl -0.004 o c_

0.000 0.031 0.202 0. O01 0.004 14.096 - O.034 - 0.253 ,_ o01 -0.006 c,.)
14.096 0.030 0.227 0.001 0.006 14.096 -0.107 -0.001
14.096 0.094 O.O01

4 0.000 -0.093 -0.001
0.000 -0.031 -0.203 -0.001 -0.004

14.096 -0.031 -0.228 -0.001 -0.006
14.096 -0.093 -0.001

419 ............................................
1 0.000 0.000 0.000

O.000 O.000 O.000 O.000 O.000
6. OS3 O.000 O.000 0. 000 0. 000

14.096 0.000 -0.001 0.000 0.000
14.096 0.000 0.000

2 0.000 0.094 0.001
0.000 0.030 0.198 0. O01 0.004

14.096 0.029 0.221 0.001 0.006
. 14.096 0.095 0.001
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PAGE 62 PAGE 6]
PROGRAM:SAP90/F!LE:CH-A-04. F3F PROGI_AH-SAPgO/FI LE:C.N-A-04. F]F

MHC/IqPFCAMERAASSEMBLY1400EL JOBm:66458-01 RUN: CH'A'04 MHC/NPFCAMERAASSEMBLYNODEL JOBm:66458-01 RUN: CH A-04

FRAME ELEMENT FORCES FRANE ELENENT FORCES

ELT LOAD DIST I-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-] PLANE AXIAL
ID COMB ENDi SHEAR HN3MENT FORCE SHEAR 1_I4ENT TaRO ID COH6 EW)I SHEAR NOHENT FORCE _.EAR HOI_NT TORO

0.803 -0.003 -0.009 O.015 -0.105
3 0.000 0.0_ 0.001 14.753 -0.003_ -0.027 -0.015 -0.104

0.000 0.030 O. 197 0.001 0.004 15.556 .... _ ,,-0.()06 , -0.004
14.096 0. 029 0. 220 0. O01 0. 006 502 .............................................
14.096 0.096 0.001 1 0.000 0.000 0.000

0.803 0.000 0.000 O.001 -0.002
4 0.000 -0.095 -0.001 7.838 0.000 0.000 0.600 0.001

0.000 -0. 030 -0.198 -0.001 -0. 004 14. 753 0.000 0.000 - O.001 -0.001
14.096 -0.030 -0.222 -0.001 -0.006 15.556 0.000 0.000
14.096 -0.095 -0.001

420 ............................................ L._f_ 2 0.000 0.002 0.0041 0.000 0.000 0.000 0.803 0.000 0.006 o.017 0.111
0.000 _) 0.000 0.000 0.000 0.000 • ,,,t TOe"( 14.753 0.000 0.004 0.015 0.111 ,
5.455 0.000 0.000 0.000 0.000 • 15.556 0.002 0.004

14.096 0.000 -0.001 0.000 0.000
14.096 0.001 0.000 3 0.000 0.002 0.004

0.803 0.000 0.006 0.017 s 0.109
2 0.000 0.107 0.001 14.753 0.000 0.004 0.015 0.109

0.000 0.034 0.223 0.001 0.004 15.556 0.002 0.004 o_ -i-_
14.096 0.033 0.251 0.001 0.006 --, c'_

14.006 0.107' 0.001 4 0.000 -0.002 _n _t--_-):-0.004 • '_3_ _"0.803 0.000 -0.006 -u.016 * ,--, c3or)
"" ] 0.000 0.101 0.001 14.753 0.000 -0.004 -0.016 _ i
i 0.000 0.034 0.223 0.001 0.004 15.556 -0.002 -0.004 ,- :_

114.0964.096 0.033 0.250 0.108 0.001 0.006 0.001 503 ............................................1 0.000 0.000 0.000 _ t_, CDc_
0.80] 0.000 O.O00 0.001 -0.002 < 3:>

4 0.000 -0.107 -0.001 7.814 0.000 0.000 0000 0.001 • m
0.000 -0.034 -0.224 -0.001 -0.004 I.,_C__ C 14.7'53 0.000 0.000 -0.001 -0.001 '-"

14.096 -0.034 -0.253 -0.001 -0.006 15.556 0.000 0.000 o c,_c:_
14.096 -0.107 -0.001 _,_er._1"

501 ............................................ 2 0.000 0.001 0.003
I 0.000 0.000 0.000 0.803 0.003 0.023 0013 0.082

' 0.80] 0.000 0.000 0.001 -0.002 14.753 0.003 0.019 0.011 0.082
7.874 0.000 0.000 0.000 0.001 15.556 0.001 0.003

L._'( 14.75] 0.000 0.000 -0.001 -0.001
15.556 0.000 0.000 3 0.000 0.001 0.003

c c,_,_c,_/(" 0.803 0.003 0.022 0.013 0.0802 0.000 0.006 0.004 14.753 0.003 0.019 0.011 O.OBO
0.803 0.003 _ 0.016 0.103 15.556 0.001 0.003

14.753 0.003 _ 0.014 0.10315.556 0.006 0.004 4 0.000 -0.001 -0.0030.803 -0.003 -0.023 o.012 -0.083
3 0.000 0.005 0.004 14.753 -0.003 -0.019 -U.012 -0.083

0.803 0.002 0.009 0.016 0.102 15.556 -0.001 -O.003
14.753 0.002 0.026 0.014 0.101 504 ............................................

15.556 0.005 0.004 ;/,r" 1 0.000 0.ooo 0.0o0O.803 O.000 O.000 ,J o00 0. oo0

4 0.0o0 -0.006 -0.004 _ A '_
tl_E

_1
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PAGE 64
PROGRAM:SAP90/FiLE: Clq-A-04. F3F

MHC/MPFCAMERAASSEMBLYMODEL JOBB: 66458-01 RUN: (:M-A-04

FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLAME AXIAL
ID COMB ENDI SHEAR MOMENT FORCE SHEAR IqOI4EMT TORO

5.363 0.000 0.000 0.000 0.000
10.197 0.000 0.000 0.000 0.000
11.000 0.004) 0.000

2 O.000 O.032 O.O0I
0.803 0.001 0.007 0.008 0.030

10.197 0.001 0.007 0.009 0.043
11].000 O.032 0. O01

3 0.000 0.032 0.001
0.803 0.001 0.007 0.008 0.030

10.197 0.t301 0.007 0.009 0.1343
11.000 0.032 O.001

4 0.000 -0.032 -0.001
0.803 -0.001 -0.007 -0.008 -O.038

10.197 -0.001 -0.007 ..I---_ -0.008 -0.042
11.000 _ -0.001 o_:::3:::::E;

505 ............................................. c'_
1 0.000 0.000 0.000 - Ic/'}

0.803 0.000 0.000 0.000 0.000 _', C::3
'-' ._/'" 5.520 0.000 0.000 0.000 0.000 ,.--, I
I 10.197 0.000 0.000 0.000 0.000 "'

,-, 11.000 0.000 0.000 _ I

r_ 2 0.000 0.029 0.001 < 3>
"I"__ 0.803 0.002 0.007 0.010 0.1347 • I

I,-,,¢
10.197 0.002 0.1307 0.009 0.043 o c_
11.000 0.029 0.001 c_

3 0.000 0.020 0.001
O.a03 o. 002 0.007 0.010 o. 047

, 10.197 0.002 0.007 0.009 0.043
11.000 O.028 O.O01

4 0.000 -0.029 -0.001

oo,o10.197 - -0.010
11.000 -0.029 -0.001
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,.,..,_ k..U_.%L_,_,./-k_'_.,._ WHC-SD-WM-DA-163
Vol. II, Rev. 0 SheetNo. _ I.I

lob#:6648t--01lob: WHC/MPF C,aJvIEKAASSEMBLY ANALYSIS By _ Date"7/_/°K_.."

Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd _ _ Oate_;

8.1 General Discussion

To determine the minimum clearance that needs _o be _o':i_e<_ _.....

the installed camera to avoid interference with the riser and/or

adjacent equipment already installed, results from SAP90 Model B
were used. Model B is the same as Model A, except, it also
included the amplification from the MPF riser stick model.

I
i

To be conservative, the center of gravity of the 128 Ibs camera
was located at the far corner coordinates of the camera geometry
specified in the reference drawings (see Attachment A).
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Client: WHC Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd/,/_, Date_/, "/'_

8.2 Summary of Displacements

The displacements at the center of gravity of the camera are

given below. As for comparison purposes, displacements _rom Dotn
Model A and Model B were extracted from the SAP90 CM-A-04.SOL and

CM-B-OI.SOL files, respectively.

Model A Model B

Direction Dis D (inches) DisD (inches)

X (horizontal) 0. 3708 0. 377

Y (horizontal) 0. 3747 0. 382

Z (vertical) 0. 00625 0. 00732

As shown here, there are only slight differences between the

displacements from Model A and Model B. The added MPF riser

stick model was quite rigid.
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PAGE 121 /
PROGRAM--SAP90/F I LE: cm- a- 04. SOL

UHC/MPF CAJ4ERAASSEMBLY HOOEL JOBlf: 66458-01 RUN: C.M-A-0/,

Jo,Nt O,SPLAcE,,ENtS <_'elOIgOt_cuk (_Flxc_ A. c(.,,_._ ',L_.-_c_L,_t_)
LOAD COHGINATION 1 - DISPLACEHENTS "Uu AND ROTATIONS "R"

2001 -0.006597 0.007191 "0.001297 0.000058 0.000059 0.000021

LOAD COHGINATiON 2 - DISPLACEHENTS _ju AND ROTATIONS URU
J,.

JOINT U(X) U(Y) U(Z) R(X) R(Y) R(Z) q

2ool o.3_24s o._,n,2? o.oo49ss o.ooo676 o.ooo6zs o.oo]6n LL (._<')" o._-Io_ (-_ ",, :_ 52-II
ee

• u(L_) ; o.37_-1
LOAD COHBINATION ] - DISPLACEHENTS miJUAND ROTATIONS "R" ",

0o_._
JOINT u(x) u(V) U(Z) R(X) R(Y) R(Z) _ (_-) =

D

2001 0.357649 0.374718 0.003657 0.000734 0.000737 0.003692

_:I(2
• 0 --r"

LOAD COMBINATION 4 - DISPLACEMENTS ,_N AND ROTATIONS ullu ---' C")• i

JOINT U(X) U(Y) U(Z) R(X) R(Y) R(Z) ,---, C;2I
2001 -0.370842 -0.360336 -0.006252 -0.000618 -0.000619 -0.003651 _ t

;:o t
rD C_
<3,
• I

8...,a
oo'l

(._

.?
6 _.

•1/ o

L"
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06/01/1994 16:43 Filename: _D|SP-O Page 1

PAGE 71
PROGRAJq:SAPgOIFILE:CH-B-O1.SOL "" _"_"'_- FKE_ ro Ho_(_

MHC/_F C_RA ASSEMBLY _EL J_#: _50-01 RUN: _-B-O|

J 0 i N T D ! S P L A C E N E l T S _'- "_I¢_L.. of CAH_ICA
LOAD COMBINATION 1 - DISPLACEMENTS "Uu AND ROTATIONS "R x "_ L.. -_

JOINT u(x) U(Y) U(Z) R(X) R(Y) R(Z) L_,.,,,,c,.., _. ,-_a _.--, ; _ :,.,. 2_

299-0.1816E-03-0.1867E-06-0.4091E-03 0.5561E-06-0.2016E-0S 0.0000E+00 l¢_(_ ) : O -._0_l _" (::) _O_1-1 -"2001 -0.006173 0.007293 -G.001790 0.000059 0.000056 0.000022 _ r o oo i_i (o

0,

: O. "3-1-1

LOAD COMBINATION 2 - DISPLACEMENTS _1" AND ROTATIONS "R" _'Q,,

JOINT U(X) UCY) UCZ) R(X) ROY) R(Z) (_(_) : 0.'-_-_21_ * 0. O_q_-_t_ t 0 UOIq(ol
299 0.001960 0.001967 0.1300167 0.000021 0.000019 0.000001

2001 0.369091 0.372765 0.005365 0.000692 0.000691 0.003707
- o. 392"

LOAD COMBINATION 3 - DISPLACEMENTS uUssAND ROTATIONS "It" "_l. t __,.._. (_, C_- ) '= O, 005_5 _ 0 CJl)_-]("( t C_c_Oo ]G "1
JOINT U(X) UCY) U(Z) ICX) R(Y) R(Z)

299 0.001778 0.001948 -0.000322 0.000021 0.000017 0.000001 -- O, 0 0"1 "3"2. 0 "r'
2001 0.362918 0.380058 0.003575 0.000750 0.0007_7 0.003729 --.-, C-)

. I
(.,,)

w..4 _ I

,o Lo,_CO_,,INATIO.40|SeLACeMENTS"U"ANDeOTATIONS"e" ..- .---- :_ ,
JOINT U(X) U(Y) U(Z) R(X) R(Y) R(Z) < 3::,

299 -0.002142 -0.001986 -0.000656 -0.000020 -0.000022 -0.000001 " |I..--a
2001 -0.375263 -0.36S472 -0.007155 -0.000633 -0.000635 -0.003685 o c:_
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9. I Summary of Stress Ratios

_ne stress ratLos of each part and £_- co _ -'_._ nnect 3ns ]r_ a"'.;__J" _ '
in Table 9-1.
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TABLE9-1" SUMMARYOF STRESSFTIOS

FILENAI,_E: MAXSTRS.WQI _'

SUMMARYOF STRESS RATIOS (AS IS) CHECKEDBY: ¢1_ DArE _/j

ALLOWABLE

PART <-- 8/Q190 MODEL--> STRESS STRESS CONTROLLING STRESS SHEET

NO DESCRIPTION NODE# ELMTm SIZE THICK (KSI) (KSI) FOI____m_A RATIO C-C;','_NTS NO.

42-1 UPPER MAST ASSEMBLY
., • . ,

42-2 SHIELDING PLATE 1-85 1001-1216 22"D 3" 0.0549 20.16 1.4(.4=ly)'ty:36kli 0.0027 622
BOLTw/Mm'dfoldTulbe I/2"I84SSBOLT 0.922 33.6 1.6(.3"lu)fl=7Oksi 0.0274 L_k)adc49041bsconli,.,h, 7.2.2

42-3 COVER PLATE (Not modelled) 22"D I/4"

42-4 MANIFOLD ASSEM (Modelled 42-5 only|

425 MANIFOLD TUBE 21-140 2001-2020 22"D t" 069 14 1.4*(0.4"ty|; ly=25ksi 00636 6 23
BOLT wl Shmiding Plate {see Parl No. 42-2) _ _2

-r-
="* WELD wl Flange Plate 3/8" Fillet Weld 0.974 105 1.4°(0+4"1y'2"318). ty=25 0 0028 Base Metal (Pipe) COntlc,,h= 7 36 O. ¢"1
I • I

r_ ¢n
C) 42 +6 DIVIDING PLATE (Not modelled) 19 65x4" 318" _
PO _ I

- =E:

42-7 FLANGE PLATE 101-240 3001-3420 275"D 314" 2 04 14 I 4°(04"ly); ly=25ksi 02100 6 2 4 ;:13 I

BOLTwl20"Risel 1 118ASTMA307 0851k 304k 16"F1 ;Ft=l�k/boll 0.0280 Hydrogenbul'n6Opstct_j 724 _ [_
WE_EDw/SS Pipes 3/10" Fillet Weld 0.758 2 625 14"(0.4"1Y'3116); fy=25 02800 Base MeteJ (Pipe) conl_,,,. 7 3 6 - Ii,-,a

oo_

428 I 1/4 IPS PIPE 141-1104 201-240 1079" 0.14" 0 2200 Sbes= tabo from SAP_IL 5 3 1! G,.)+

(See welding w/42 742

40-5,404,4OI2)
429 PiPE WELDING DETAIL (N/A)

42-10 CROSS BRACE DETAIL (N/A)

4211 FLANGE PLT GASK (Not modelled) 118"

4212 MA]ING PLT GASK (Not modelled) 118"

403 MA]INGPLATE 1101-1104 4001 13"xl3" 1/2" 26 14 I 4"(04"ly). ty=25ksJ 0 1857 62 Z

WELD wl SS Pipes 3116" Fdlet Weld 0 312 2 625 1 4"(0 4"ty'3116)_ ly=25 0 1189 Base Metal (Pipe) co,_l_.+,: 7 3 6

40 5 CROSS BRACE 301-1014 401-420 I'xlS" 3/16" 0 3560 1=3116" ones kl/r >2uL, 5 3 13
WELD w/SS Pipes 3116" Fillet Weld I 961:1 5 25 I 4"(0 4"1y'2"3/16), 1y_25 0 3749 Base Metal (Pipe) cOt=l,,. +` / 3 6



TABLE 9-1" SUMMARY OF STRESS RATIOS (CONTINUED)
!

WltC/MPIF ANALYSIS-- CAMIERA ASSIEMIBLY MODIEL JOB NO : 66481-01 PREPARED BY: I"_I_IL('-" DATE ,_/(/FILENAME: MAXSTRS.WQI _' _"

ALLOWABLE

PART <-- SAP00 MODEL--> STRESS STRESS CONTROLLING STRESS SHEET
NO DESCRIPTION NODIEe ELMT0 SIZE THICK (KSI) (KSI) FORMULA RATIO COMMENTS NO

40-1 LOWER MAST ASSEMBLY
' '' MAX ALLOWABLE CALS

40-2 BOTTOM PLATE 1801-1804 4002 13"xl3" 112" O.0157 14 I 4"(O4"1y); ty=25ks| 00OI1 6 2 7

WELD wl SS Pipes 3116" Fillet Wetd 0.541 2.825 1.4"(O 4*fy'3116); ly=25 0.2061 Base Metal (PIpe) control= 7r36

40-3 MATING PLATE 1101-1104 4001 13"x13" 1/2" (SEE PREVIOUS PAGE)

40-4 LIGHT SUPPORT 1401-1603 501-503 13.9"x1" 318" 0.1670 SUes==ratio from SAPSTi_ 5 3.14

WELD wl SS Pipes 116- Fillet Weld 075 35 1.4"(O 4"1y'2"118). ly=25 0.2143 Base Meted(Pipe) control= 73 6 O -t"

i - I
P_) 405 CROSS BRACE 301-1014 401-420 i"x15" 3116" (SEE PREVIOUS PAGE) ('q
(,o ,--4 I-, :E:

406 GAS TUBE DETAIL (N/A) "-,E
;x3 !
¢D C_

40-7 LIGHT FITTING DETAIL (N/A) <• I
i...=

40-8 CROSS BRACE DETAIL (N/A) (._

40-9 PIPE WELDING DETAIL (N/A)

4OI0 112NPT NIPPLE MO (Not modelled) 84"D 112"

4OII I I/4 IPSPIPE 1101-1804 241-268 860" 0 14" 01450 SbesslaL_ohomSAPSiL 53 12

40-12 3/8 IPS GAS PIPE 1702-1704 504-505 675"D 0 15" 0 0670 Stress ratio horn SAP_!t 5 3 14

WELD wl SS Pipes !18" Fdlel Weld 0 149 3 5 1 4"(0 4"ty'2" !18). 1y=25 0 0426 Base Metal (Pqpe) cot;_r.,Jl_ 7 3 6

40 13 FITTING (Not modelled) 4"

40 14 FI[I'ING GASKET (Nol modelled) I/8"



[]ITS CONSULTANTS WHC-SD-WM-DA-163
Vol. II. Rev. 0 SheetNo. _

J'ob#:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By _C,....Date"/"_/_-

Client:WHC Subject: SAd:'00ANAJ.,YSISDOCUMENrTATION Chk'd _ I'_Date :,/2/r_• i

9.2 Overall Analysis Conservatism

There ar__ conservatism in _his analysis, the main_,,_,n_s_ are ,_s
follows:

1. Response Spectra for vertical direction was not scaled

to 2/3. I00% of the Non-safety Class 2 spectrum (0.12g

ZPA) was used.

2. 2% damped response spectrum was used in the preliminary

analysis. In fact, 5% damped response spectrum can be
used which lower the spectrum by approximately 20% in

the frequency range of .l to 10 Hz. Note that the

first mode frequencies for the entire camera assembly
are 3.21 Hz for Model A and 3.18 Hz for Model B.

3. For material specified as 300 series SS, 308L

specifications was used:

Allowable yield stress = 25 ksi

Tensile strength = 70 ksi

4. The center of gravity of the camera roll mechanism

(Dwg. 4-11, pg. A.33) is located at the far corner of
the _nit to create the worst case of eccentricity.
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Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS By _ Date'I/zq/_.

Client: WHC Subject: SAPg0 ANALYSIS DOCUMENTATION Chk'd _ ,_- Date _:2/ T

9.3 Recommended Modifications

From the analysis, it is recommended the following be mc<_i:ie_:

The KL/R ratios of the cross braces (40-5) exceed 200. Four

options were under considerations as shown on Figure 9-1.
It is recommended to incorporate the modifications as shown

on Option No. 4.
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,o,_u /_r_U"YD)

CREST®)NE
. °_,L.i.y,m _/__/_

.... ---"l
tj ° •

UPPER MAST ._,:

JOD

• C,'_ tc:

DESCRIPTION GTY PER ASSEMBLY .__ Ccrrc:-,'-._.-_.-.co
.. I " _,_. "" _, el,-O,.::10../,,. n,. st

..,,,,.I-.

C o-;i=._ to:

42-1 UPPERMAST ASSEMBLY ....
42-2 SHIELDING PLATE 1
42-3 COVER PLATE 1
42,-4 MANIFOLD ASSEMBLY
42-5 MANIFOLD TUBE 1
42-6 DIVIDING PLATE 1
42-7 FLANGE PLATE 1
42-8 1 1/4 !PS UPPER PIPE 4.
42-9 PIPEWELDING DETAIL
42-10 CROSS BRACE DETAIL
42-11 FLANGE Pt.ATEGASKET 1
42-12 MATING PLATE GASKET 1
40-3 MATING PLATE 1
40-5 CROSS BRACE 16

II-208

J,175W._ucil r_icgeOr,. _ise. lc_c_o8,170,1
"el (".C8)368-7908• _x (2C8)3_-_c;x_o



/i "2.
WHC-SD-WM-DA-163
Vol. II, Rev. 0

48-1 UPPER HAST ASSEMBLY WITH SHIELDING PLATE

BASE PLATE 1/2 IN THICK BY
13 IN SQUARE STAINLESS STEEL.
SET 1 1/4 IPS PIPES [NT0 BASE //_
PILOT SOCKETS AND WELD ALL (TYP 4 PL) 24.0
AROUND. MUST BE LEAK TIGHT,

PIPES PERPENDICULAR TO BASE

PLATES. SAME WELDING DETAIL =w. L,
ON TOP F'LANGE PLATE _ .____

CRESTONE PROOUCTS, INC.
4175 W. QUAIL RIDGE DR.

BOISE, IO 83703
TEL 208-368- 7998

FAX 208-368-7999

II-209





42-3 COVER PLATE MATL: 300 SERIES .';STBL= .XX +_.020 .X _'.050

o

I'_ I \
¢17/#_r4DRILL TI4RU
TYP I0 PL EO SP 1/4 ,:*._(JCK)
DN ¢21.00 B.C.

CRESTONE PROOUC[S, INC.
4175 W. QUAIL RIDGE DR.

BOISE. ID 83703 ..
TEL 208-368-7998

FAX 208-368-7999 t"



CRESTONE PRODUCTS. INC.

42 4 MAN[F11]LD ASSEMBLY 41z5w.OUA,L.,oGeDR._ aome.io_7o3
'1'EL 208-3L_8-7998

F_ 20e_6,_-7999

1/8

PARl_ 42-6
- ...... -



d2 --t_ MANIFL-JLD TUBE - _:'+HATE; _ STAIIII t .'. SIEEL TUBING
(SIIEET I OF 3)

I 113L= .X i.050 .XX t.0,'_J [, t,'l /_ -'-/','\ "'-
I _ =t. i-_,
I t

! _ . _,_-,
I _, -

TAP 1/2-13 x 1.75 DP i
(TYP I0 PL EQ SP tiN
¢21.00 B.C.)

.......... .,-- 45" _'"' "" ..........

...---" 20" ! Vli-W B
VIEW A -""" I ('.t11" 3)

I
-. .......

(SHT 2) "'"'--...... 20" ti _, --... I <_
• . a O "r"
I % "- ........... .--,¢-)

........... I % " J¢aq

i
" i _ "" _:
, i \ :z

oo / 20" 20"\ :_
- i

i..i

020.0 o

1/4 NPT TAP j \
TAP DRILL THRU /
(TYP 2 PL 40 DEG APART) i I \•

!
,!', F

4.00 I o o t
_! !

CFIESTONE PRODUCTS, INC. L4175 W. QUAIL RIDGE DR. 022.0 --
BOISE, IO 83703

TEL 208-368-7998
FAX 208-368-7999 <_-



42- 5 MANI FOL D TUBE CFtESTONE PRODUCI-S. INC.4175 W. QUAIL RIDGE DR.
(SttEE T 2 131: 3) BOISE. ID 83103

TEL 208-368-7998
FAX 208-368-7999

SEC I I[IN AA-AA

.820 _ ___-__

1 t
--- --- ¢2.50 ¢2.50 BORE X .t_70 DP "=_o-r

. i

I

_-' :3=

° !

1.75 oo,

•969 -j AA AA
I

!: /," 114 -ll; IAP TIIRU

i , ]YI' -; I)I_ E-IN
I1" I .9C" ,I._ I_AIIEI_N

4 .'5" CI tAHF ER
IO HINIMUM DP ¢_I.125 DRILL THRU
_IilP AND BEIIIOM
WILl_ BE DEEPER)

VIEW A (SEE Sill I)

_.t



48-5  ANIFEILD TUBE LIGHT CI]NNECTFIR MACHINING
(SHEET 2 [IF 3) (TYP 3 PL 20 DEG APART)

SECTION BB-BB

o zIz

o I
MACHINE FLAI AI'I'RCIX

'T" 1.5 X 1.5 SOUAI_I '-' I

I-EIP SURFACE _ ,
• I

. -- .......

oo'i

.... I

t1" ' \ _ I Yt' .1 PL fiN

J ___ 4_,', ',i_ tJA]- I IL_I_N,t

CIIESTONE PRODUCTS, INC. _ 7/8 DRILL THRU
4115 W. QUAIL RIDGE DR.

BOISE, ID 83103
TEL 208-368-7998
FAX208-368-/999 VIEW B (SEE SHI- I) "_



42-6 DIVIDING PLATE MATL: 300 SEI_!II",, SS
TEIL: .XX -+.020 X-a_.050

3/8 ('-; _Ff-ICK)
! I

t
• o -1-

- I

4,00

i

CRESTONE
jl )UC IS, INC.

-- 19 6 5 "-, 4175 W. QUAIl tdI3GE DR.
BOISE. t1' _3::1103

TEL 20_ :*_'_ 7998
FAX 20L_ .'=','_ /999

Ik



q_,-t-
42-7 FLANGE PLATE MAIL; _ SEt,_!t " SS A-[/'| A-"t,"

TIIL, .XX _+.02(I .× _:.050

('_i ."°" i-_i,

...,,

_-- I1.00 ----

'I I-- 5.50

I 0 I 318 DRILL THRU
OI.67 C'BORE X .20 DP

O (TYP 4 PL FIN II.00 X II.00SQUARE PATTERN

___ °=
--a C'_

_ 550
•

...... I _,-4 C:.,1
,- _::

-_- o i
O :x

_ I
"-,I 1 _ O

• _ O1:_I

1 oo o I oI

o I o
t:_ o , o
t1" .....

, 1, Ol 1/4 DRILL THRU

CltESTONE PRODUCTS. INC. 20 PL [Q St:' ON ..... , -1 (SIIICK)
4175 W. QUAIL RIDGE DRo 025.0 B.C.

BOISE. ID 83703 -_.
TEL 208-368-7998

FAX 208 368-Z999



42-8 I 1/4 IPS UPPER PIPE MATL: 11/4 1P% SCt-t40
,, 304 SS I-'!! '11_

1.66 ll.D.,; 1.38 l.D.

TOL: .XX +-.020 X _=.050

o -1-
--Jc'_
° |

I _-.4t::_

107 9 - -'
_ 0

° !

p

I1"

CFIESTONE PRODUCTS. INC.
41z5w QUAILRaOGEDR

BOISE.JoBazoa -- l 1/4 IPS SCH 40 SS I_!l i
TEL 208-368-7998 ( S T [-JC K )FAX 208-368-1999



CRESTONE PROOUCFS. INC.
4175 W. QUAIL FdDGE DR.

42-9 PIPE WELDING DETAIL TEL 208-368-/998
FAX 208-368-7999

7 7

_3/ <=:

O -I-
--_C_
• I

P-4 I

- "6''[_ " "-I I _O I

_ID. . I

1 1/4 IPS SCH 40 oo.,
,PIP[S (DWG 40-11)

Illi

#.

FIT PIPES INTO PILOT SOCKETS IN FLANGE PLATE (4L? ',
AND MATING PLATE (40-3). TUBES MUST BE PERPENDI( _t AI_
Ill PLATES. WELD ALL ARFIUND EACH PIPE. MUST B[: i_ AI<
TIGHT. (TYP FFIUR PIPES EACH END)



CRESTONE PRODUCTS. INC.

48-10 CREISS BRACE DETAIL (D) 4175W.OUAILRIDGEDR-BOISE. ,D 83703
TEL208.368-7998

•- FAX 208-368-7999

/_ _,,_V

_) -_,_ (TYP EACH END)



42-I! FLANGE PLATE GASKET MAIL, I/8 THICK GARLI]CK ._UO0GASKETMATERIAL (BR EQUIVAI_ENT)

TOL= .XX +.020 .X +.050

k o"1-
• " |

I,-'4

I _-, I

'=" -- _ " m I_

• I
I-,=.

i

© 0

\o , o

'!> I \_I I/4 HOLE THRU

CFIESTONEPRODUCTS, INC. 20 PL EQ SP ON ---- 1/8 ,_'::I-EICK)
4115 W. QUAIL RIDGE DR. ¢125.0 B.C.

BOISE, ID 837133
TEL 208-368-7998

FAX 208-368-7999 _P"



42-12 MATING PLATE GASKET MatE= I/8 THICK GARLEICK _,J_lOGASKEtMATERIAL (FIR EQUIVAI tZNr)

TOL= .XX ±.020 .X ±.050

33/64 (Q.516) HfLE THRU
QI 3/8 HBLE THRU

(TYP 8 PL) (TYP 4 PL BN 11.00 x I1.00

I 6.00 _- _ SQUARE PATTERN)

I o-,-• I

1 • ' I

N m I::3
N 0 '- <

"" 3.00 | " /L.3_ °11.00 ---- 600 13.00 of
' I °

]5.50. ' 1
• I j

,
1_ I 3/4 R (TYP)

li 11.00 - I _; (ST[ICK)

13.00
9.0 x 9.0 1.0 R (TYP)
CU 1l]ur CRESTONE F'tIODUCTS, INC.

4175 W. QUAil_ tlIDGE DR.
BOISE. II) 83703

TEL 208 368 7998 _

FAX 208 3(i8-799 ,_-:



I _ 13.00 =

II.00- =-

I.OR(TYP)-'_ I

o 0 -r

• I
(W,'}

_-6 I

3.00 " _:

,o __ =I ' .... II.00 13.00 _
6.00 -- - l < :_

II i °°
i o

,,/4
• ,

•I 3/8 IJhILL TiiRU 3.00
_1.67 C'Bi]RE X .20 DP

(TYP 4PL I]N II.00 X 11.00 33/64 (_.5156) CFIESTONE PliOOUClS, INC.
SQUARE PATTERN) DRILL IItRU 4175 W. QUAIl RIDGE DR.

(IYP El PL) BOISE. II) 83703

4--- 6.00 ----'- TEL 20U :_c_8-7998
"" FAX 20t_ :_)8-7999

,3---"



WHC-SD-,T,._I_DA-163 _ ' '

CRoST , E

I_ .'," CO,'_S'-:TA:_S
• : L,

LOWER MAST ' "_,L;c ,-_c :"" ,"""3 e" c e

8,.:-,_e., .. or_'=ct

E_.._ic:-:o:

i iiiiiiii

DESCRIPTION QTY PER A33EMSL Y --
i ,

40-1 LOWER MAST ASSEMBLY
40-2 BOTTOM PLATE 1
40-3 MATING PLATE 1
40-4 LIGHT SUPPORT 3
40-5 CROSS BRACE 4
40-6 GAS TUBE DETAIL {A)
40-7 LIGHT FITTING DETAIL (B)
40-8 CROSS BRACE DETAIL (D)
40-9 PIPEWELDING DETAIL
40-10 1/2 NPT NIPPLEMOOS 6
40-11 1 1/4 IPS LOWER PIPES 1 SET OF 4
40-12 318 IPS GAS PtPE 2
40-13 FITTING 2
40-14 FITTING GASKET 2

II-22&

4175W. Qua_lRiCGeOr. • Boise.Icano 83703



CRESTONE PRODUCiS,
- 4i 75W. QUAIL RIDGE

40- I LI3WER HAST ASSI:MBLY BOISE,ID 83703TEL208-368-7998
FAX208-368-7999



3o,I-

PLATE HATL' I/2 THICK 300" SERf'' ",IAIN[ESS40 2 BEITTrim ,\ .l p-.l A-iv
TILL, .XX :t.O20 .XXX 1.01_b

: ),) r-._,

I/4-_0 TAP ll-i_U
(TYP 4 PL)

i/2 (STI3CK)

45 DEG-_,. / li.O -

I.OR (TYP) --_ _ 1

,,, ' _.._ . .,

O "r"
-,',_("'1,

0 0 • I
o {/1I ,--,1:::2

I'_ _ I

.... _ I

• J 0 0 - I

j o .--
, e "

1.10 D '

,h ",c '
J 5 DE " X, 2.20 /V IjRILL IHRU , /" \ e_¢ .20 D. "/, 111.67 C'BI]R[ X .20 DP (TYP 2 PL)

(_.386)1ypI_- [}N i,/"4. _ (TYP 2 PL)
7.25 3BC.

II

CRESTONE PRODUCTS. INC.
4175 W. QUAIL RIDGE DR.

BOISE. ID 83 !03
TEL 208-368- / _Jgl}

• FAX 200-368- 7999



_c g-

4 0- 3 HA T [NG PL AT [ .atu. I/a t,_ICK_ _',.',t', _-,A,.,_t_.SST[IL, .XX ±.020 .XXX ! lJi_J \ _tt A z-}c:

I_ 13.00 -- =

II_ II.00 - =

• I

I ' _ !

3.00 -¢

J I ...... -- I_.00 13.00 m or_ 6.00 ..... < _I_O - I

O , O

0', i r

OI 3/8 _ORILL IHRU 3.00

<tYP4Pl on _.00x II.00 33,,64(_._6)
SQUAll[ PATtern) DRILLt.ru CtlESTONEPFIODUCTS.INc.

(TYP 8 PL) 4175 W. QUAIL RIDGE DR.
-.---- 6.00 ---- BOISE. tD 83703

TEL 208 j68-7998
FAX 208 jcjS-7999 -=..

O

I1=



40-4 LIGHT SUPPDRT MATL; 3/8 x I 300 SERIt I>; "': fLAT
TIIL, .XX _.020 .XXX _.OlU



40-5 CREISS BRACE HAIL= 3/16 X l 300 Str,t s SS rLAI
TOE, .XX t.020 .XXX ! Ilia)

\

flAiL_; 3/16 ]fliCK

I I AI (STEICK)

'--' 45 I)EG o",-: --.,= C"3
I - I

I.O _ I

--.¢
I

t '" '='3==,
_ • |i.,.,,.

, c::_ loft

1.0 _

45 DEG

I)

15.0 "

CRESTONE t'tt.OOUCTS. INC.
4115 W. QUAIL RIDGE DR.

BOISE. |'_)83703 _-'
TEL 2()_ 368-1998

FAX 21)_ :_1::1-7999 d



_ CFIESTONE PRODUCTS, INC.
4115 W. QUAIL I_IDGE DR,

40 G G_,_ TUBE [bETAIL(A) ,,o,s_.,,,,_,0_,-- ,._. TEL 208-:3c,8-7998
FAX 208.3¢_tJ-7999



- CFtESTONE PROi)UCTS
- ,,,_w.ou_,.,,,_eo..

40-7 LIGHT FITTING DETAIL <B) Bo_se.,o_,o_

_I,....29o ,,._ _ PART 40-4!

PART 40-10
(TYP 2 PL)

, TYP PIPES

TYP B[ITH ENDS wELl) LEAK TIGHT <_:o

* I
I

!'_ x ,--.* I:_
('_ *--4 I

,t ",, :E
:3=
I

I1D O

VIEw B-B 1 1/4 IPS S[I, .tii <
(SEE DwG 40-1) SS PIPE (SEt lJ'_(-j 40-11) o_

'\

t'!
11 ] _.._ j--, ]1 .......t3)

.42 -j
(TYP) --=

DIMENSII]N FREIM TriP 13t LIGHT SUPPORT (40-4) _.
[13 CENTERLINE [-IF STUB PIPES (40-10) _j

-,¢.



40 8 CRElSS BRACE DETAI I (D) cnesTonE_RODUCTS.,NC.-- 4 t 75 W. QUAIL RIDGE DR.
BOISE, ID 83703

TEL 208.368-7998
FAX 20u 368-7999

,,_ _,,,I/3 ..... i" tYPeAc.E.D)
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40-]0 ]/2 NPT NIPPLE .MEIDS MATL: I/2 NPT X 2 I/L) SS NIPPLEI/2 IPS SCII 40 <t:tJPPLIED)

TOL; .XX --+.OBO .XXX-_J_.[)lO

CRESTONEPRODUCTS,INC.
1 9 0 '------ 4175 W. QUAIL RIDGE DR.

' BOISE. IO 83703
TEL 208-368-7998

FAX 208 368-7999

I f _ • I

W Z,,

, , IMt] -o !

/ -
\x j/

.!'! j//I, ¢].66 S T AN DAR D

1/2 NPT 1-HRt:AI)S
¢.840 (STOCK)
(STI]CK)



i

40-11 1 1/4 IPS LOWER PIPES • HATL, I I/4 IPS $CH 40 304 SS PIPL
1.66 lID X 1.36 I D

,,._ 2 13/-'ip" 3 Cf:IESTONE pRODUCTS, INC.4175 W. QUAIl.. RIDGE DR.

• • ,i--r_l ,i-a BOISE, 11383703
TEL 208-368-7998

• • FAX 208-3_58-7999
(;

PiPE I x -PIPE 4

HAST TI]P VIE%,#

o --i-
-.-, ¢-1
• I

(i'l

ii,_IO DRILL II'_U -- _ !
i - - _ _ SIDE I, DE-BURR " _

! BOTH SIDES Of" Hll.E :;0 i
ol DIMENSIONS ' (IYP 3 PL ON PIPES m< :Z:>

TYPICAl_ 2 IL 4) . !

ALL PIPES / "-"
O0'_

(,_

, , ---e-Ei F-°- lt r- , , ,
17.0

t _ c-c f---o- l c-c06.0<,'<l:'> - 1 ' v I 29" c <.
c c

]_J 17.o (,_/t t e-e

t--°- i .... ""t---°-I ,, ,,
B B

l . A i A A _ A A _. I A

• 2.2 ] _1/2 DRILL THRU ONESIDE (TYP PIPES 2 II. 4 #1/2 DRILL THRU ONE PIPL .l

PiPE I PIPE ;_ PiPE 3 SIDE (TYP 2 PL 9(Y APART)



" HATL, 3/8 IPS SCII 40
40-12 3/8 IPS GAS PIPE .. 3o4ss PIPE

TOL: .XX +.020 .XXX _+.OlO

NOTE, MACHINE BOTH ENDS TO FIT CONTOUR
rIF ¢1.66 MAST PIPES

O -I-

• I
¢._

_ I
I _.

f_ _ I

9.34 = _ o
• I

O0_

f

f

It

¢.675 (STCICK)

¢1.66 (TYP BDTH ENDS) CRESTONEI'HODUCTS, INC.
4175 W. QUAIL RIDGE DR.

BOISE. ID 83703
TEL 2_u, 368-

FAX 2Or.{ ;JL_8-



HATL, 300" SERIES SIAI[IL.ISS STEEL

40-13 FITTING
TILL, .XX :1:.020

H DRILL (P.266) THRU
(TYP 2 PL) CIIESTONE I'FtODUCT$'INC.

4175 W. QUAIL RIDGE DR.
BOISE. ID 83703

_1.00 DRILL 'TEL 208-368-7998
1.45 DEEP FAX 208-368-7999

2.00 _ 1.0R (TYP)I - _:E:

--, (-_
• I

114 R (IYP) ,--4C_

i NOTE, BREAK SHARP CORNERS " :_..:m
(._ (1) o

...4 _ <:z:,• l

oETt
(.,.)

m_ 2.00 -- _l

I- I I i
r _o I i ] I i i I_l J

I 0

.1'I-

1/16 R _1.50

-i.>
,,,,I
O



.o

40 ]A FITTI.NG GASKET MATL_ 1/8 THICK GARLOCK 30(.10GASKET-- MATERIAL(OREQUIVAI_.FNT)

TOL: .XX ±.020



WHC-SD-.._U_DA-163 _ "5z..

volv,nr, o

CRESTO)NEO D U I N i: CO .....T,-!--

,i "_, ,_

CAMERA ROLL MECHANISM --" : ..... :':""

C c':ic .-"to., l

-- ii

DESCRIPTION (3TY PER A,S,SEM8LY ......

4.1-1 - ROLL ASSEMBLY
4.1-2 BEARING PLATE #1 2.
41-3 BEARING PLATE #2. 2
41-4 SIDE PLATE 2.
41-5 END PIECE 4
41-6 CAMERA GEAR SPACER 1
4,1-7 P&T BACK RING 1
41-8 P&T OUTPUT SPACER 1
4.1-9 P&T SPACER#2 1
41-10 DELRINRING 2
4.1-11 SPROCKET 2

•S-m=--,- ...,._. "P"

Q
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4 i-_ BEARING PLATE HI HATL: ALUM ,,,}61-IB
TOL' .XX +--.O,)_J .XXX i.OlO

CRESTONEPRODUCTS.INC. ; ,ll
4175 W. QUAIL RIDGE DR. I i

BOISE, ID 83703 .
"[EL 208-368-7998

FAX 208-368-7999

. 7.60 '-
I

i -I-- 3/16
I,tb

-.- p .30 I .30 -..-

G DRILL (.26,)THRU/// _{ I
m (IYP 6 PL) <.:, 2.70 o=._..=¢-._

_--a I

e- I 6.,10 -=:
e

0 • I

I P.70 o_

0 0
-- _

i 5oJI
i

I
,_ 6 DRILL (.261) THRU

(TYP 8 PL fiN --/ ¢_5.00 BORE lt lt4LJ
¢b5.420+.002 B.C.)

,I.

I,



4]-3 BEARING PLATE H2 MAIL: ALUM ,,i_i61-T6
TOL; .XX -±.u,'_.XXX -±.OIU



CFIESTONE_DUCTS. INC.
3 I

4 I -- Z_ _ I DE-- F)m A T E 4175W.QUAILRIDGEDR. MAIL. ALUM 6U,..1 [6_. ,O,SE.,O=7= _OL:.××+-.0_0.'<×X__.OlOllEL 208.,368.7998
FAX 208-368-7999 '

: .6o-_ '-]- s.9_ 3.40 ........_""',1......
t

=_, _2.95

I ').90 6.50 <=:

-0 0 o -,-• __ _,,_.

_ -- • |

_ _ I

_ 2.95 _'

j_______ ''--0 0 0 " - _ oo,,
I-

, f ..lll -
.J.30

II• 16.91

e

G DRILL (.261) IHRU

(TYP 10 PL)

| _
212_

r-" _ _
1/4 (S Ti_]Cb. _

I
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41-G CAMERA GEAR SPACER MAIL: ALUM _:!J_l-16
TOI': .XX +.OL'tJ.XXX--_.010

CRESTONE PRODUCTS, INC. l_l
4175 W. QUAIL RIDGE DR.

BOISE, ID 83703
TEE 208-308-7998
FJ_X208-368-7999

G DRILL THRU
(_.261)
TYP 4 PL IN

1.62 B.C.

0 "_

: * 1

,.-.-, [ o'_

t...t _I

01 _ _ I
j ID t_

___ ; 02 50 < ", - Ii O0'b

I
F

,..._

i
--- 3/16 (STH{IF
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4-1 -7 P_T BACK IRING MA-ru:ALUJ',_,,061--tOTOL= .XX ,:.11,'[] .XXX ±.01(I

CFIESTONE PRODUCTS, INC.
4175 W. QUAIL RIDGE DR.

BOISE. ID 83703 ,1/

TEL 208-368-7998 ti j
FAX 208-368-7999

1/4-20 TAP THRU
TYP 4 PL [IN

II, _- ¢1.62 B.C.I

=----_-_= l 0_-_:_"t'-

.maC-' ) .

t/')

_ I

v-,cu__'_,'_'_ = "m t:_
o'b ==== <: _,,

• i

1 -
1

¢-7/8 DRILL THRUI - --- 3/8 (IS I lICK)



4]-8 PS_T 14UTPUT SPACER HAI-L: ALUH _>061-T6TEIL.'.XX -J._J,!O.XXX ±.Olu

CFIESTONE PRODUCTS, INC.
. 4175 W. QUAIL RIDGE DR.

BOISE, ID 83703 ,_

TEL 208-368-7998 t 1:FAX 208-368-7999

"" G DRILL THRU
•_ (0.2GI)

TYP 4 PL ON
_1.(:,2 B.C.

q:
( <---

---- O -r
...J (-'_
• !

4= __ _ y,c.uu

l °°
• I

, ---- O_
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41- 10 DELR]N RING MARL,i,,4,,,,,:_BLACKDELR..
TOL: .XX .i,}_O .XXX i.OlO

,I| °

:_ I BORE THRU 1_t"4.95

i o -r"

_5 50 -____ . . I

I I _ I

I _l_ I

• I

i

,-

I
.25 ,', I I]CK)

CRESTONE PRODUCTS, INC.
4175 w. QUAIL RIDGEDR.

BOISE,ID 837O3
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• FAXMESSAGE
_/ES'/'INGHOUSF-HANPOR_COMPANY

MECHA_IC.AL_NGINEERING

F-K3BOX 19TO MSINH5.70
RIC,NLAt,IDWA 9&3._2

I

Telephone: __
o

_o

we're MaldngSure!

___.,,C• BM, P_cLllrF_ 4.3-&G+_'l--_l

_ ,
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oe/o3/_4 Is:s_ 1237e o27_ cowl,L"+G WHC-SD-WM-DA-163 _oo2 r_>

IAX COVERSHEET

1"@:Ray

Tel No.:..._.

ComOany: R.J, _l_-tn_nl_*

Date: June 3. 1_&

NumCtu'of,¢agla _/nt_ U_/IMiler:J?.

,mfo4,n:_

HI Roy:

Hare ill Informa_n _leNlnll ClWeItl_rmon _ vpp_rn'M_Itsvmm for 24.1-AW-
101:

1. The i:41¢ I'_ie (:ltlrnltlr on drlwingi 42-2 ar,d 42,3 wu lm;remm:1%o 17132
(.S31) for teirInte of _ 1./2.-1.3 bo_l.

...,.,. -

2. The remittal for ms m|nlf_id tube (drawing4_-|} his beenohengedfrom 17-4,
PH lI:llrl_ll liIlel 10 304, mlnll_l stet.I

3. The weld symbQil em i(:¢ordin9 to _ NtrrJomdStllndird ANSI/AW$
A2.4,-79 .,I"

&. Tl-,e eieotm¢lt _ for atl welds Is A$'I_ 3011,

5, M_rial f_r %hesl'detdlnt plata • r__n_l ¢sr_n 1_01 AITM A,36 wi_h S

, yteid strl_nol;l'l of 3tl,0(30 PalllIWdtSttstil sfJertgm of |l,OOO-$O,O00 psi. / .

: Pw_'terilll f_r _ai n-4nifOId It,the IS 304 m=smlessstaelAS'rM _12/SA-312, 3{34,
'; :S PISS1 yletd s¢r_t_ _ Illllr_xtma_h' 35, _0__psi andter,.s_.ostreng_l_=f
' il:_r._iifrlltlly 8_,000 psi. _ .,. -.,_,+.+

ASYM _ 'I_el4 s_en_rl elppto.xrmmo,v _,,,.v.,-_,.-..-
' llDDroxJff',l'_IY 8E,O01: psl.

+ t t-?..S;_

iI ,
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URS Consultants _o_. II, Rev. 0 SheetNo. _, /

URS/John A. Blume & Associates, Engineers Calc.No.

Jobno. _.T_'..OI Job _AJ_ _; A_AL.k/_IS Rev, No,

client . 8y P_-L., Dot_
Subject . /kl..L.O"_, _ _h__. _TR_5_E _ Chk'd ./ff Date 1_/,_/' '-I

_'1- -_#... ....

_C_ _,_
•

I"
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URS/John A. Blume & Associates, Engineers C_lc. No.

Jobno. _4_@'Ct Job _,O_C l"i1'F_NAL-y_JI_ Rev.No.

Client By F_pt--" Oate _ [' /_4"
0

SuOject LoAD d O_FtI_T"..'t'3S Chk'd ,_/" Date-_//;'//"/
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May 25, 1994

u.....co'_-_,'_,_. L., 'I ,,.

_'_

Kevin M. Jones '" : _ _'

Westinghouse Hanford Company _o3
P.O. Box 1970 MSIN H5-56 cr:g_o:
Richland, Washington 99352 .__Corre:_d,_c,

._,. Bu_go;/Contruct
-mmmm,

¢aFi41 to:

Bahram Mosaddad
URS Blume and Associates "
I00 California St., Suite 500 - '
San Francisco, California 94111-4529

Mr. Bahram'

This package contains the informationrequested by URS Blume for the mulitport
flange and video camera analyses• The comments that follow address specific
questions and the following list describesthe informationincluded in this
package.

Sincerely,

Kevin M. Jones
Engineer -- Component Stress Analysis

II-261
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Comments:

I. The material called out for the risers on tanks 241AWI01 and -SYI01 are

given on drawings H-2-70420 and H-2-37792, respectively. The material
for the riser is ASTM A134 A283 Grade A Carbon Steel. The s_ecification
is clear on drawing H-2-70420 for AWl01. Although it is unclearon
5YIOI, it is the same material and grade.

2, The length anci,orelevations for the CZ in riser on AWIOI _i1 _a,e "_
be determined. As per drawing H-2-70396 only the top elevation is
specified. For SYI01 the length is specifiedon drawing H-2-37776and
the elevation of the top of the riser is specified on drawing H-2-72213
which is included in this package. Drawings H-Z-70396 and -37776were
previously provided.

3. The estimated weight of the Multiport flange will be provided ASAP.

4. The weights for the different camera components are as follows" _ "

!The weight of just the camera and the pan and tilt which are bolted to
the bottom of the camera mast assembly is estimated at 128 Ibf. 1

T
The weight of the camera structural assembly is estimated at 1099 Ibf_

The weight of the entire video camera to be placed in tank 241AWI01 i
1227 Ibf.

5. In response to the facsimile from Peter Lureasking for the size and
description of the part labeled 40-2 on sheet 40-6 of the drawings for
the lower mast of the camera assembly, the part should be labeled40-12
which is gas piping and is clearly describedon sheet 40-12.

6. For the multiport flange both 304 and 304L stainless steel are called
out. The lower yield strength of should be used.

_" I:" ' _ " '

....,,_ ., --
C::.3to"

C c, tO." ? '."_o"cO
1

f .' ,'" ,Oi'
!i

, ,,1

Q
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Item # Item Description

i. Tank 241SYI01 and -AWl01 tank sectiondrawings showing tank dome
' information(DrawingsH-2-37706, -37707, -37708, -37772, -70307,

-70308, -70309, -70394).

2 Drawing H-2-37778.

3. An Informatlonsheet from the manufacturergivlng the str'engrn__"
the weld studs. The constructionspecificationsent earlier gives
the type of anchor bolts (H4L).

4. A copy of the weld specificationHS-VS-O013.

5. Drawing H-2-72213.

6. Pressure time history informationfor the 1.25 MEB Hydrogen burn ,
event.

7. Displacementtime history informationfor the 1.25 MEB Hydrogen
burn event.

8. Seismic time histories. (On 3 I/2 in. diskette)

g. The current Multiport flange drawings.

4

nnl

) _J;_3CO.*'?LLT:'_;-

I
JO] '

C-!,'J!r:
CC; :eL"" '.":'3" _.0

t,..-, -_n_.,ect

, -----',
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URS Consultants WHC-SD-WM-DA-163 Sheet No. _..,I
Vol. II,Rev. 0

URSlJohn A. Blume & Associates, Engineers

Bye.,-o,t.
Job #: 66481-01 Job: StructuralAnalysisfor MPF RiserAssembly

Client: WHC Subject: 1.25"MEB HydrogenBurnAnalysis Chk'd _ Date ,_'/./(%/'_

The following table contains a list of the "As-Built" drawings for the Crestone Camera
These drawings were ,ece_ved bv URS on 8/!/94

.........

# Drawing/Part Drawing Name Drawing RevisionNumber Revision Date
i1,1 , i ,,

1 404142 241-AW-101 TV System -- 6/18/94

2 42U1 Upper Mast -- 6/18/94
i ,i i i i

3 42U2 Upper Mast -- 6/18/94 ,

4 42U3 UpperMast --- 6/18/94

5 42U4 UpperMast -- 6/18/94

6 42U5 UpperMast -- 6/18/94

7 42U6 UpperMast -- 6/18/94
ii

8 42U7 Upper Mast --- 6/18/94

9 42U8 Upper Mast --- 6/18/94
i ,i

10 42U9 Upper Mast -- 6/27/94
,=, ,i

11 40L 1 Lower Mast --- 6/18/94
i ii ,,

12 40L2 LowerMast -- 6/18/94

13 40L3 LowerMast -- 6/18/94
i i

14 40L4 Lower Mast --- 6/18/94
i i i, i

15 40L5 Lower Mast --. 6/18/94

16 40L6 LowerMast -- 6/18/94

17 41R1 RollMechanism -- 6118194
i

18 41R2 Roll Mechanism -- 6/18/94

19 41R3 RollMechanism -- 6/18/94

20 41R4 Roll Mechanism -- 6118194, ,,

21 41R5 Roll Mechanism --- 6/18/94

O
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URS Consultants, INC. vol. ri, Rev. 0 Shee,No. _,_.
URS/John A. Blume & Associates, Engineers Calc. No.

Job_o._.,._4_1-0{ Job'_:--/_P;- _L.,/_,s _ov.No.r

Client By 'i_-.- gate -f/_ ,"¢
- Subject _?_L,(JAT)o_S o_... '

LT A. _, t5.5 .20" CH_,_(_}"r'oIR" No I_p_:.,-r-_
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FAX MESSAGE

FROM: MECHANICALENGINEERING
MAILgTOPHS-TO

WE3"[INGHOUSEHANFORD COMPANY
P 0 80X 1970

RICHLA_ID,WA 99352

Number of Pages
DATE: ,.<_-//_/_ _ .... IncludingThis One 2..

TO: EAP,I¢I'_ _JwO,_'1' FROM: .Joi*N '_T'z_/.o_

FAX NUMBER: _H! 5'_"_'_-"_O_ FAX NUMBER: .

TELEPHONE: TELEPHONE: L.¢'0'_'_ _76 - _-OC_ ,

MESSAGE:

_,, _,,_ve. t,_pee..Te._ T.MF- R.W-eol c_mE¢:/) A._m_rn_t.-r'

_) _ _ _OiZ14/t I_ _) #01":_ _ _ _._1('_ _ t l_ "r'_l_e. _"DLL Ot_31M_ _

I ,lib I I I _1 I II

III IIII I IIIIill

We're Makfng Sure/
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DON'T SAY IT --Wrfte Is! DATE: June9, 1994
_

TO: Ron Harding FROM: Ed Kohlm_n

Telephone: '6-3696

SUBJECT: Aclciitiona]bracing requiredon AW-101 camera structure

According to feedback from Slu_ (analysis group dotng seismtc and structural

work on the camra), an additional brace or T-section welded over the exlsttng

brice is required for it to met code. We request that an additional brace be

added at each locatlon as shotm on the sketch bel_.
J

mill I I I I mIN -- I

54-3000-101 (12,/g2) ;EF013
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1. Date 7/27/94 2. Review No. 9401 _J.2i ,,i, ,i ........

REVIEW COMMENT RECORD (RCR)
3. Project No. 4. Pa_e 2

: : ..: •:.':..i:':.'.:'."" :::' .i::iiii!i_;_;!i:ii![:_i:;;iii;!!:.k:.iL!;.::':7;i::;:!i:::;;_ii;!;i:!;;!:ii:!:_;:;i;i:!!i;F::i_:!i!;ii!;i!;;iii;;i_ii!i!!_ii:_:_i:i!i_!;iii!!;i!;!iii:!_!_:_8;!:_;i;;;i!i:_:.!_;i:i:!:!:;:i!!i!_i!i_:_::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::y ============================================================================================:::::;:u::: " :
: : .... .: : :: . :...:::.: . .:..:.. : .. . .....:..:...:.:.::. • -::.: -..: ::;._::...:.:::::: ::: :::.:::_::::-:: ::::::; ::::. :::-.. =========================================': ::::: ..... • ..... _."_!':: - ": :': """":::::1; !:::':"'_'-""'" :":: _'" '"" * .... :::

:::::::::::::::::::::::::::::::::::::::::::::::::: ::::! ::' ::.::::;::.
  ;ii!;iiiiiii!i!ii!ii!iiiii!iiiiiiii{i!iliiiii;iiiiiiiii :::::: ::: :.: ::
:ii,:!ii!_iii!_!i:.i!ii!!i!::!i::i;::.i!:i!!:::-!!:.i::i::::i:!_i:::_!:i:.i:res_.;ithe:_d_scr_pan_/_a_em::_:._!!i!i!!i!::!::_!_!i_!i!i!_!_!!i_!!!i!_!!_i;::::_!_::i_ii!i!!_!!!!_!_!!!!_!!!_!i!!!!!_!i!_!_i!!!_!_!i!_i!i!_i_!!i!:.!!!_!_::)!:!i!_!!!!!_!!:!:!:!:_i_:.!:_!i!!!i!!!!!!i!i!_!i!_!:!_hi!_:_!!:_!_!!!!!!i!!!i!!_!!i!i...._!i!_i!_i!!..:.._::!i!i!i!i!.i_i!i!_!:!!!::._/_:!_!!::._:::..: _':::::!!:!:!:!!?:_i:!::_:::!:!:-::::_::

3. Please provide basis for 20 mode cut-off. ASCE 4- The Z-SUM quantities reported in computer F_LJnS

86 Standard requires that analysis should include CM-A-01 and ..04 accounts only for the perce=,tage <
responses form all significant modes contributing to of the flexible mass (less than 30% of total _ss) ¢_
the total response. The number of modes included in participating in the dynamic response. The m_lOrity :- =c')
the analysis should be selected so the response from of the mass (more than 70%of total mass) a_o _Jgid __
the remaining higher modes not considered does not and are accounted for in the analysis as equivalent - :E:
result in more than 10 percent increase in total static loads (See calculations for more detaill. _--_O.5"/_._ :_
system response. RUN CM-A-04 shows that Z-SUM Therefore for example for a Z-SUM of 86% is= <

•
for mode 20 is 86.69%° while for RUN CM-B-01 Z- actuality the total mass participating is cSUM is 88.66%. approximately equal to:

.86 * .3 + .7 =0.964 > .9
•.,

4. Weld stress fw for the flange plate to SS pipe (Sheet The computed value of fw should be 1.566 i_=_[¢ad

7.3.5) is in error. Please check value of 1.622 Ibflin. of 1.622. This error is corrected. C_.O_==j, )
This was a spot check of the values in the table. The rest of the computations were checked a=_lno

error was found.
i •, i, i, , ii ,

c+ 5. Weld length Lw for the gas pipe to SS pipe (Sheet The computed value of Lw should be 2.12" i_3t_ad
7.3.5) is in error. The 1" value should have been of 1". This error is corrected. The weld steam,us

re 0.212". Please verify. Check again the weld stresses and the stress ratios in the table were checked _1 C/..O_'_'L_
and the stress ratios in the table, no error was found.
, i, iii , ,, ,i i i , ii ,i i ii ,i

6. Page 8.1.1 indicates that a relative displacement 215" is the length of the camera assembly. [l_e

between the camera and the flange plate of about text is revised on Page 8.1.1 as "Model B is tl=u _'LO3"_:;)
215"(?) was included in the analysis. Please verify same as Model A, except, it also included tr_o
if a displacement of this magnitude was used. amplification from the MPF riser stick rood=l"

A-64(Xt _.:_' _ , :_,_',_ (EF) WEF011
5 I(_\q:;\Z4 ! =w.[cr R=v_=_¢, , ,,,,._d



7. Provide basis for the 30 Hz natural frequency for The text is revised as "Note that the first m()dc:
the camexa_xmit specified on Sheet 9.1.1. This frequencies for the entire camera assembly a, _ 321
frequency is the first mode frequency of the Hz for Model A and 3.18 Hz for Model B. " CZ.O.._/._
structure including the camera unit:

8. Is Figure 1 of Section 9 the o,m providing the Section 9.3 and Figure 9-1 are added. Sectio_ 93

proposed revised configuration of the bracin0? If describes the recommended modifications in _o_e <_/.oS"_Z_)not, replace with the proper figure and describe detail.
figure and reference in the conclusion section.

' ' 11 l l llll l' . .. • , i . , .... •

o -r"

• I

-. =K:

P'_ * I
i--4 i...=

c-t- Lag
c-4-

T"

A-6400 _J_: • ..='_-'_L=)(El:) WEFOI I
$ i \94009\q)z\24 ! aw.rcr Rcviowcr = :,.,,c==lRocurd (RCR)
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1. Date 7127/94 2. Review No. 9401_.) 2, -

REVIEW COMMENT RECORD (RCR) 3. Pro ect No; , 4. Pa_e 3

justifica.d_;_:_.f_!;._!;__3_!!::_:_!i_i_..._a!!ii_.._iii_ii_i_i_!i_ii!ii_;_;i_iiii;_!_iiii_:;!il;i;;;iil;!i_i_;i;!iii!iii;iii!!;ili;__:;_ed;;i;;;iiii;i;;::i;;;;!ii;;i;il:;;i::i::i:_ili::iiiiii;i::iiiiiii::i::;i!!iiiiii;;il;!i.;::i;ii::;;:i!;:__ _ili:;; ;, ;;:;:::_

9. Where are references 1 through 5 and 10 used in References 1 through 5 and 10 are now used d_ld
the report? Are they needed? If so, indicate in the . indicated in the text of the final report. (:/._Lf_:(.._
text of the report.

10. In the second paragraph of page 6 of the report, Text is expanded in the final report to justify 20
describe Table 2-2 which summarizes the results of modes. Please refer to the Final report.

frequency analysis. Provide reasons why stopped at
2Oth mode and justify that contribution from higher C (_d).g'_
modes is not significant to the total system
response.

11. On page 6 of the report, the 3rd paragraph indicates Text is revised.
:}:" that Table 2-2, rather than Table 2-3, summarizes C_:_3"_:L_)r_
r_,.., the computed, stress... ratios. Please.revise.

, 12. On page fi of the report, at the last paragraph, A new Figure -3 is added to depict the deflected
provide reference for the maximum lateral shape of camera assembly in the Final report _ _-_

displacement of 0.6" at the location of the camera. C_.d._E/_ "
Also illustrate this displacement on Figure 2-1 of the :report, either as a detail to the model or provide a
mode shap .e. _ =

! 3. Describe Figure 1-4 in the report. Indicate that this The description of the proposed modificatio_ for the ._ __
Figu[e illustrates the proposed modification for the bracings as shown on Figure 1-4 is added to _=m C/'C)"_-JO c
structure brac!ng, repo_.

14. Third paragraph on page 6 should read: "Table 2-3 Revised as recommended. See expanded vo_._io_in

summarizes ...for different ...structure. As shown Section 2.3 of the report, c_S_Z:)
,_ Table 2-3,.. for components of camera ..with the
largest :..support (part No.40-4) respectively."

15. On page 1.1 paragraph 4 and page 1.2 section 1.3 Revised as recommended. (: (_c)S_/__
paragraph 3, replace "pounding" with "int.erference" ,-

A-6400 _',,' , i:}!90) (El:) WEFOI I

_1_241aw.n:r Rovl=_. _, , .,..=i©=ll Rec.II_I_RCR)
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1. Date .... _7127194 2.. Review No. 94019+2

REVIEW COMMENT RECORD |RCRI 3. Project No. 4. Page 5

, +:°:................................'++................::....................................."+..........................

22. On page 3.3.1, paragraph 3 should be reworded Reworded as recommended. __,(.o5_:.,_::>
for clariw.

,-, , .=. ,= .....

23. On page 4.1.1, paragraph 1 and the paragraph Page 4.1.1 is revised for clarity.
describing the history of computer runs must be c_os_[.9
reworded for clariW.

24. On page 7.1.1 fix type: "deal" instead of "dead'. Fixed as recommended. _'(_'_D
, ., =

_" 25. On page 8.1.1 replace "pounding = with Replaced as recommended, c_o_/._
:_ "interference',¢.-i-

''

T' 26. On page 9.1.1 text needs to be reworded for Section 9.1 and 8.2 are revised for clarity Also, _.og___j_
o_ clarity. Section 9.3 is added.

, . ., •.,

, ,,,m

27. An error was found in SAP90 model that the Element stress and the stress ratios are re_,i_cd
u) thickness of the manifold lube was input as 2 = and it had insignificant or no impact to the _(.z:),C_

instead of 1". analysis because the stress ratios were ve_,,, low.

28. The thickness of the SS pipes is 0.14, less than With proper care per AWS specifications, tim
o 3/i 6" the size of the weld. 3/16" weld can be used without dama0i,_(i tile SS cc,_$_.¢_
o pipes.
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