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DESIGN VERIFICATION METHOD

The need for design verification has been reviewed with the method selected as
indicated below:

See Volume II Independent Review

Alternative Calculations

Qualification Testing

Formal Design Review

::I;;?;}/}W A 5%;L/4;;/

- Cognizant Project/Design Manager

SD # WHC-SD-WM-DA-163

EDT # 142746

DWG(S) #
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1.0 INTRODUCTION

Purpose and Scope

A video camera is planned to be installed on the radioactive storage tank 24 |AW 101 at the
DOE's Hanford 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 241AW101
(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 Structurai Design Specification (SDS) document (6).
The detail of supporting engineering calculations is documented in URS/Blume Calculation
# 66481-01-CA-03 (1).

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 241AW101.
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
flat steel ties the four corner pipes together. Figures 1-1, 1-2 and 1-3 show the upper
mast, lower mast and the camera roll 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).

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 1x 3/16 flat 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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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

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

"Structural Design Specification for Installation of Creston Video Camera on Tanks
241AW101, 241SY101 and 241AN107", Westinghouse Hanford Company, July
1994.

"Standard Architectural-Civil Design Criteria," Document No. SDC-4.1, Hanford
Plant Standards, Rev. 11. Department of Energy, Richland Washington (9).

"General Design Criteria," United States Department of Energy, DOE Order No.
6430.1A.

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

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

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

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}
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2.0 SEISMIC ANALYSIS

Seismic Load Criteria

The camera mast structure supporting riser and its connection to the tank roof serve as a
containr-=nt of radioactive material inside the tank and are classified as nonreactor satety
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

Where
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
0.12 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 2/3 factor.

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.

I-5
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Analysis Procedure and Strms-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
suporting riser the stick model of the supporting Multiport Flang (MPF) structure and its
supporting 42 inch nser,used for evaluation of MPF (10) in a separate study, was
incorporated in the model of camera mast.

Frequency analyses of the camera model was first performed to extract the natural

frequencies and mode shapes. Table 2-2 summarizes the properties of the first 20 modes
of vibration for the camera models.

Response spectrum analysis of the model was then performed using the DBE free field
acceleration response spectrum for 5% damping. The free field response spectrum was
used because no tank roof response spectrum was available at the time of this evaluation.
Reference (6) requires that the camera be subjected to the DBE spectra in three orthogonal
directions simultaneously. To account for potential amplification of the vertical ground
motion by the roof of the 241AW101 tank, the vertical spectra was not reduced by 2/3
factor. :

The results from response spectra analyses were used t0 compute stresses in the
components of the camera mast structure. Table 2-3 summarizes the computed stress ratio.
As shown in Table 2-3, computed stress ratios for component of the camera are all within
the specified limits with largest maximum stress ratios of 0.81 and 0.48 occurring at the
weld connecting the lacing members to 1.25" SS pipes and welded connection between the
light supports and the SS pipes, respectively.

The results from response spectrum analysis were also used to estimate the maximum
lateral displacement of the camera mast structure to ensure that camera mast will not
interact with any adjecent equipment. 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 inches occures at the lowest nodal point of the mathematical model
which represent the lowest point in the camera assembly structure.

SINGLINSNOD S o N Wd12:v@ v6. 81 MG
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TABLE (1-1) Properties of Creston Camera Components for Tank 24 | AW101

WHC-SD-WM-DA-163

Vol.

I, Rev. O

YIELD TENSILE |
PART STRESS STRENG
NO. DESCRIPTION SIZE THICK MATERIAL Fy(ksi Ftiks)
M2-1 UPPER MAST ASSEMBLY
42-2 SHIELDING PLATE 22°0 3* CARBON STEEL 36 58
423 COVER PLATE 220 1/4" 300 SERIES SS 25 70
424 MANIFOLD ASSEMBLY
425 MANIFOLD TUBE 22'0 2' 304 SS ASTM A312 as 8
428 DIVIDING PLATE  19.85x4*  3/8° 300 SERIES SS 25 70
42-7 FLANGE PLATE 27.5°D 3/4° 304 SS ASTM A240 25 70
428 11/4IPS PIPE 1079°  0.14° SCH 40304 SS 30 75
429 PIPE WELDING DETAIL
4210 CROSS BRACE DETAIL
4211 FLANGE PLT GASKET 1/8* GARLOCK 3000 NA  NA
4212 MATING PLT GASKET 1/8° GARLOCK 3000 NA  N/A
403 MATING PLATE  13%13*  1/2* 300 SERIES SS 25 70
406 CROSS BRACE 118" 3/16° 300 SERIES SSFLA 25 70
40-1 LOWER MAST ASSEMBLY
402 BOTTOMPLATE 1313  1/2* 300 SERIES SS 25 70
403 MATING PLATE 1313 1/2° 300 SERIES SS 28 70
404 UGHT SUPPORT  15.6'1°  3/8° 300 SERIESSSFLA 28 70
40§ CROSS BRACE 1%18"  1/4* 300 SERIESSSFLA 28 70
40-8 GAS TUBE DETAIL
40-7 LIGHT FITTING DETAIL
408 CROSS BRACE DETAIL
409 PIPE WELDING DETAIL
4010 1/2NPTNIPPLEMO  .84'D  1/2° 1/2NPT x 2 1/2 SS NIPPLE N/A
40-11 1 1/4 IPS PIPE 86.0° 0.14° SCH 40304 SS 30 75
40-12 3/8 IPS GAS PIPE .87%'D 0.15* 3/8IPS SCH 40 304 SS PIPE 7’5
x9.34° 25
4013 FITTING .4* 300 SERIES SS 28 75
40-14 FITTING GASKET 1/8° GARLOCK 3000 GA N/A N/A

I-8
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TABLE (2-1) - Load Combinations and allowable stress limits

Structure Load Load Combinations Stress Limit
Category Category Coefficient (*)
Steel Normal DL 1.0

Extreme DL+DBE 1.6
Where
DL = Dead Loads
DBE = Design Basis Earthquake load

(*)  The shear stress allowables for steel and bolts are increased by 1.4.
All allowable stresses should not exceed 0.7 *Fu

where:
Fu= Ultimate tensile strength.

I-9
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TABLE (2-2) - Summary of Frequency Analysis

PARTICIPATING MASS - (percent)

MODE FREQUENCY PERIOD
NUMBER (HZ) (SEC)
1 3.182 0.31423

2 3.200 0.31247

3 10.475 0.09547

4 11.881 0.08417

5 14.510 0.06892

6 27.528 0.03633

7 27.548 0.03630

8 32.057 0.03119

9 38.304 0.02611

10 38.786 0.02578
1" 39.243 0.02548
12 45.454 0.02200
13 50.228 0.01991

4 14 57.144 0.01750
15 72.505 0.01379
16 78.109 0.01280
17 112.010 0.00893
18 150.223 0.00666

* 19 186.701 0.00536
20 200.561 0.00499

MODE X-DIR Y-DIR Z-DIR X-SUM Y-SUM Z-SUM
1 0.000 3.466 0.000 0.600 3.466 0.000
2 3.474 0.000 0.000 3.474 3.466 0 000
3 0.262 0.243 0.000 3.737 3.710 0.000
4 0.369 0.415 0.001 4.105 4.125 0.001
5 0.185 0.159 0.000 4.290 4.284 0.001
6 79.650 1.494 0.013 83.940 5.779 0.014
7 1.485 79.807 0.001 85426 85.586 0.015
8 0.014 0.013 0.000 85440 85.599 0015
9 0.070 0.158 0.000 85510 85757 0015

10 06.127 0.037 0.000 85637 85.793 0.015
11 0.026 0.021 0.000 85663 85814 0.015
12 0.006 0.010 0.001 85669 85824 0.016
13 0.006 0.025 0.086 85674 85848 0103
14 0.004 0.000 0.027 85678 85848 0.130
15 0.000 0.009 0.791 85.678 85.857 0921
16 0.002 0.000 0.194 85680 85857 1.115
17 0.010 0.000 6.948 85690 85.857 8.063
18 0.284 0.005 77.174 85974 85.862 85237
19 3.711 2.898 2609 89.685 88760 87546
20 3.448 4.470 0816 93.133 93.230 BB bLLZ

0 "A3Y "I "LOA
€91-V0Q-WM-0S-JHM
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TABLE (2-3) - Summary of Computed Stress Ratios
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TOAR ACLOWABLE

40-13

FITTING

FITTING GASKET

PART STRESS STRESS STRLSS
NO. DESCRIPTION KSi) (KSh AATIC |
l42.1 JPPER MAST ASSEMBLY
42-2 SHIELDING PLATE 0.0549 20.18 30027
80LT w/Manitold Tube 0.922 33.6 0.0274
42-3 COVER PLATE
42-4 MANIFOLD ASSEMBLY
42-8 MANIFOLD TUBE 0.80 14 0.0838
BOLT w/ Shieiging Plate
WELD w/ Range Plate 0.974 105  0.0928
42-8 DIVIDING PLATE
42-7 FLANGE PLATE 2.94 14 0.2100
BOLT w/ 20° Riser 881k 30.4k  0.0280
WELD w/ SS Pipes Q.758 2.625 0.2888
42-8 1 1/4 I1PS PIPE 0.2200
42-9 PIPE WELDING DETAIL
42-10 CROSS BRACE DETAIL
42-11 FLANGE PLT GASKET
42-12 MATING PLT GASKET
40-3 MATING PLATE 2.8 14 0.1887
WELD w/ SS Pipes 0.312 2.825 0.1189
40-5 CROSS BRACE 0.3560
WELD w/ SS Pipes 1968 525 0.3749
40-1 LOWER MAST ASSEMBLY
S ..
42-2 BOTTOM PLATE 0.0157 14 0.001%
WELD w/ SS Pipes 0.541 2.8625 0.2081
40-3 MATING PLATE (SEE ABOVE)
40-4 LIGHT SUPPORT 0.1670
WELD w/ SS Pipes 0.78 3.8 0.2143
40-5 CROSS BRACE (SEE ABOVE)
40-8 GAS TUBE DETAIL
40-7 UGHT FITTING DETAIL
40-8 CROSS BRACE DETAIL
40-9 PIPE WELDING DETAIL
40-10 1/2NPT NIPPLE MODS
40-11 1 1/4 IPS PIPE 0.1450
40-12 3/8 1PS GAS PIPE 0.0870
WELD w/ S8 Pipes 0.149 3s 0.0426

I-11
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Figure (1-1) - Structure of Upper Mast Assembly
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Figure (1-2) - Structure of Lower Mast Assembly
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Figure (1-3) - Camera Roll Assembly
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Figure (1-4) - Modification to Lacing of the Camera Mast
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Figure (2-1) - Finite Element Model of Camera Mast Structure
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STRUCTURAL DESIGN SPECIFICATION
FOR
VIDEO CAMERAS IN TANKS -
241AW101, 241SY101, AND 241AN107

INTRODUCTION

This document establishes the requirements and guidelines for performing
the structural evaluation of the video cameras that will be installed on
tanks 241AW101, 241SY10l, and 241AN1J7. The video camera on tank
241AW101 will be installed in a multiport flange (MPF) assembly (H-2-
818144) while the video camera on tank 241SY101 will be installed in the
multi-port riser (MPR) assembly (H-2-821101). The video camera on tank
241AN107 will be installed directly on the existing 12-in. riser 7A.
This document addresses scope of the analysis and the loading and the
load cases that are to be analyzed and establishes the acceptance
criteria for evaluating the results of the structural analysis.

Scope

The scope of this document includes the following:

. Identification of the design requirements applicable to the video
camera design from the Hanford Plant Standard, SDC-4.1 (Reference
8.2), U.S. Department of Energy Order No. 6430.1A (Reference 8.3)
and UCRL-15910 (Reference 8.4), documents :

. Definition of the various design-basis, beyond-design-basis,
transportation, and normal installation loads to be considered in
the structural evaluation of the video cameras and the loads that
the video cameras will have on their supporting structure

. Definition of the loads and load combinations
J Provision of acceptance criteria to serve as the basis for

qualification of the video cameras under design-basis and beyond-
design-basis 1oads..
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Jurisdictional Boundary

This structural design specification covers the entire video camera
assembly, including the bolts that connect it to either the MPF, MPR, or
axisting tank riser. Evaluation of the effect fthat the reactinn forae,
and moments from the AWIOl and SY10l 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 Toads 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 AN107 camera will have on it's support structure,
the]existing tank riser 7A, is within the scope of the camera structural
analysis.

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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GENERAL REQUIREMENTS

Analysis Requirements

SDC-4.1 (Refarence 8.2) provides the criteria for establishinag the
design loads for facilities. These criteria are based on four safety
classifications (Safety Class 1 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 1 through 4. Safety Class 1 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 6430.1A, Division 13, as it relates to non-reactor nuclear
facilities.

In addition to normal loads, non-reactor Safety Class 1 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 1; these are specified respectively as onsite
safety-related, occupational safety-related and non-safety related
items.

Tanks 241AW101, 241SY101, and 241AN107 are non-reactor Safety Class 1
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 ®celeration shall 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 combinations provided in Section 6.0 of this document shall be .
based on UCRL-15910.

Section 0111-99.0.8 of Reference 8.3 also states that "Safety class
steel structures shall meet the design, fabrication, and erection
requirements of ANSI/AISC N590 for new construction or ariginal (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 ANSI/AISC N690-
84 (Reference 8.6) requirements.

Section 0111-2.4.1 of Reference 8.3 states that "The structural frame
and exterior components of all buildings, signs, tanks, towers, and
other exposed structures shall be designed to resist pressures due to
wind assumed to act from any direction. Partial wind loading shall be
considered if it produces a more severe effect." Therefore, wind load
shall be included as one of the design-basis loads in the design and
analysis of the video camera assembly. The wind load calculations shall
be in accordance with procedures in ASCE 7-88 (Reference 8.7) with the
basic wind speed being obtained from SDC-4.1. In addition to the DBW
load, the design-basis ashfall and snow loads shall be included in the
design and analysis of the MPF assembly.

Additional requirements that shall be factored into the structural
evaluation of the video camera assembly.

. The video camera assembly installed in tank 241SY101 shall not
become a missile if there is a hydrogen burn inside the tank (tank
241SY101 only).

o A1l structural members designed to the requirements of this
Structural Design Specification must be fabricated from a material
that can be characterized in terms of the material designations
found in the ASME Boiler and Pressure Vessel Code, Section VIII
(Reference 8.8), ANSI/AISC N690 or a similar nationally
recognized, widely accepted industry design standard. Where
possible lightweight, high-strength material shall be selected to
minimize loads applied to the tank dome.

The transnational and rotational stiffness in the orthogonal directions
at support point for the video camera assembly shall be considered in
the structural analyses of the video camera assemblies. For the AW10l
and SY101 cameras these stiffnesses can be obtained from the MPF or MPR
structural analysis report. These stiffnesses shall be used in the
camera analysis if they cause an increase in either the camera stresses
or the reaction forces and moments transmitted to the support structure.

2.2 Structural Report

A1l engineering reports documenting the satisfaction of this

specification and the acceptance criteria shall be prepared in

accordance with the requirements of WHC Standard Engineering Practices, .
EP-1.12 (Reference 8.9). A1l calculations supporting the engineering
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report shall be prepared in accordance with the requirements of WHC
Standard Engineering Practices, EP-1.11 (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 supporting documents shall be performed in accordance witn thae
requirements of WHC Standard Engineering Practices, EP-4.]

(Reference 8.12). All engineering reports submitted to WHC Engineering
shall be subjected to independent review. Submittal to WHC shall
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 Conflicting 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-BASIS LOADS

3.1

3.2

3.3

3.4

3.5

Dead Load (D)

Dead lonad for the video camera assembly shall include the total weiant
of all individual components that form the MPF assembly.

Design-Basis Earthquake Load

The DBE load shall be included as a design-basis extreme load. The
response spectra curves provided in SDC 4.1 (Reference 8.2) shall be
used to determine the DBE loads. The DBE response spectra curves for a
0.12 g zero-period acceleration shall be used to determine seismic loads
on the video camera assembly. The required damping for the video camera
assembly shall be 5%, as specified in SDC 4.1.

To account for possible amplification of the tank dome in the vertical
direction, the full horizontal response spectra shall be applied as the
vertical response spectra for components attached to the tank dome.

Design-Basis Wind Load (W)

The video cameras installed over the 42-in. risers on tanks 241AW101 and
241SY101 and on the existing 12-in. riser on tank 241AN107 are exposed
to environmental loads such as the DBW. However, in each case the video
camera assembly does not extend above its support structure far enough
to be exposed to significant wind loads. Therefore, the wind load on
the projected surface of the video camera assembly can be neglected.

Design-Basis Ashfall Load (A)

The design-basis ashfall load defined in SDC 4.1 will have a negligible
effect on the video camera assembly. Therefore, this load can be
neglected.

Design-Basis Snho ad (SN

The design-basis snow-load defined in SDC 4.1 will have a
negligible effect on the video camera assembly. Therefore, it can
be neglected.

i}
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. 4.0 BEYOND-DESIGN-BASIS LOADS
4.1 Hydrogen Burn Load (H2) (Tank 241SY101 only)

The waste within tank 241SY101 generates hydrogen and nitrous oxide
jases. The concantration of these gases inside the fank can resen
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/acceleration time
histories that correspond to the 1.25 MEB (Reference 8.15) shall be
applied.

[ Attl-7



WHC-SD-WM-DA-163
Vol. I, Rev. O

5.0 TRANSPORTATION AND NORMAL INSTALLATION LOADS .

The party who installs the video camera assembiy shall evaluate it for
various transportation loads. The installer shall be responsible for
providing adequate support to the assembly during transportation *»
prevent physical damage or operational impairment. Road shipment shock
and vibration forces in accordance with Federal Highway Administration,
DOT 49 Code of Federal Regulations (CFR) 393.100, are to be assumed
during transportation (Reference 8.16).

The party who installs the video camera assembly shall be responsible
for providing adequate rigging and support for the assembly, to assure
that it is not damaged during normal installation. Installation
procedures shall be provided to WHC cognizant engineer for review and
comment in accordance with the schedule established by Project
Management. The installation procedure shall contain a Tisting of all
equipment to be used. The estimated total weight of all equipment and
personnel to be located above the tank at any one time during the
installation shall be included in the procedure. The estimated total
weight shall be reported to Project Management.

Lifting lugs or components on the video camera assembly shall be

evaluated for a deadweight load with a dynamic amplification load factor

of 2.0 applied to the lToad. Stresses within the 1ifting lugs and their

attachment welds shall satisfy the requirements of ANSI N690-1984

(Reference 8.6) for a normal loads. I[f commercial components are used,

the total 1ifting load shall be less that the maximum allowable working .
load published by the manufacture.
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6.0 LOAD COMBINATIONS.

6.1 Design-Basis Load Combination for the Video Camera Assembly

The following load combinations shall be used in evaluating the viden
camera assembly.

Category Load Combination Stress
Limit*
_ Coefficient
Normal 1.0
Extreme 1.6
- — s

Where D = dead load
DBE = design-basis earthquake load

* For items subject to the requirements of ANSI N690-1984.

6.2 Modal and Directional Combinatio

A three-directional response spectrum analysis with DBE loading 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 combined by the SRSS method. 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 sufficient to insure that 90% or more of the total system
response has been achieved:

6.3 Beyond-Desjgn-Basi d Combinatio
The stresses in the video camera assembly and its connection bolts that
are caused by the beyond-design-basis load need not be combined with

those stresses in the video camera assembly resulting from design-basis
loads.

6.4 Transportation Load Combinatjon
The stresses in the video camera assembly resulting from transportation

loads need not be combined with any other design-basis normal loads.

6.5 Normal Installation Load Combination

The stresses in the video camera assembly during normal installation
need not be combined with any other design-basis normal loads
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7.0 EVALUATION AND ACCEPTANCE CRITERIA

7.1

Design-Basis Acceptance Criteria

The stresses in the video camera ascembly ind it: connection batt - 4p»
developed by the external loadings imposed on the assembly. Therarore,
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 (Reference 8.6).

Stress-1imit coefficients shall be applied to the stress allowable as
shown in References 8.6 and 8.19. In accordance with Reference 8.6, the
stress allowable after applying the stress l1imit coefficient shall not
exceed 0.7 times F, in axial tension nor 0.7 F, times the ratio Z/S for
tension plus bending. Here, F, is the ultimate stress of the material,
Z is the plastic section modulus of the member, and S is the elastic
section modulus of the member. Alternatively, for the extreme load
case, the computed stress can reach the member plastic capacity of the
member, which is computed as the shape factor times the material yield
stress of the member.

Stress 1imit coefficients in shear for extreme and abnormal load
conditions shall be limited to 1.4.

7.2 Beyond-Design-Basis Acceptance Criteria

The acceptance criterion applicable to the hydrogen burn is that the
video camera assembly shall not become a missile.
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SECTION 1. CRITERIA

1.1 Project Description

A new camera assembly is designed for installation on the
radiocactive waste storage tank 241AW10l1. 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 241AW101, 241SY101, and 241AN107, July 1994.

o ANSI/AISC N690-1984 '"American National Standarad,
Nuclear Facilities --- Steel safety-related structures
for Design Fabrication and Erection"

Other references used are:

o ASTM Standards in Building Codes, 29th Edition, 1993. .

* AISC "Manual of Steel Construction'", 9th Edition,
Chicago, Illinois, 1989.
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Load combinations and applicable stress limit 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.

Analysis Approach

The general-purpose elastic structural computer software,
SAP90, is used for analysis (refer to SAP90 version 5.4,
computer porgram vrification, 7/27/93, URS Consultants).
The SAPSTL, post-processor of SAP90, 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.

Quality Objectives

L 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.

z
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Seneral Discussion

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:

Model = DRescription Burpose

Model A Camera Assembly unit only Obtain Maximum
Element stresses

Model B Camera Assembly plus Obtain Maximum

MPF riser stick Model Displacements of

Camera

Model A:

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.

i1
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Description Using the drawings and the list of parts frzn
of Parts: Attachment A, the descripticn oI parsTs o
their connections which include SAP90 node
and element numbers, size, thickness,
material, yield and tensile strengths are
tabulated in Table 2-1.
Model B:
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.
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TABLE 2-1: DESCRIPTION OF PARTS

WHC/MPF ANALYSIS — CAMERA ASSEMBLY MODEL JOB NO.: 66481-01 PREPARED BY: ﬁt’L DATE. 7/39 /g,
FILENAME: PARTS WQ1 t
DESCRIPTION OF PARTS CHECKED BY: { e DATE 6 /}/99,
PART <-- SAP90 MODEL--> STRESS STRENGTH <~-—~CONNECTED-------- -
NO. DESCRIPTION NODE# ELMT# SIZE THICK MATERIAL Fy{ksi) Fi(ksi) WITH HOW ~
42-1 UPPER MAST ASSEMBLY
42-2 SHIELDING PLATE 1-85 1001-1216 22°D 3" CARBON STEEL 36 58 42-3,42-4,425 1/2-13 X 5" 188 SSBOLTS
42-3 COVER PLATE {Not modalied) 22D 1/4" 300 SERIES SS 25 70 42-2,424.425 1/2-13 X 5" 188 SS BOLTS
42-4 MANIFOLD ASSEM (Modellad 42-5 only)
42-5 MANIFOLD TUBE 21-140 2001-2020 22D 1° 304 SS ASTM 25 70 42-7 3/8 WELD {ASTM 308L)
42-6 DIVIDING PLATE (Not modelled) 19.65x4" 3/8" 300 SERIES SS 25 70
42-7 FLANGE PLATE 101-240 3001-3420 275D 3/4 300 SERIES SS 25 70 20° RISER FLANGE 1 1/8-7 Ut!' . 2A 6 LONG
ASTM A3u/ LR B
' 42-8 SS PIPES 3/76 WELL) (ASTM 308L)
42-8 11/4 IPS PIPE 141-1104 201240 107.9" 0.14> SCH 40 304 SS 25 70 427
42-9 PIPE WELDING DETAIL (N/A)
42-10 CROSS BRACE DETAIL (N/A)
42-11 FLANGE PLT GAS (Not modelled) 1/8" GARLOCK 3000 N/A N/A 42-7
42-12 MATING PLT GASK  {Not modelie 1/8" GARLOCK 3000 N/A N/A 40-3
40-3 MATING PLATE 1101-1104 4001  13°x13" 1/2° 300 SERIES SS 25 70 42-8 SS PIPES 316 WE! L
40-5 CROSS BRACE 301-1014  401-420  1°x15° 3/16" 300 SERIES SS FL 25 70 42-8 SS PIPES 3/16 Wt

—]
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TABLE 2-1: DESCRIPTION OF PARTS (CoTueD)

WHC/MPF ANALYSIS — CAMERA ASSEMBLY MODEL JOB NO.: 66481-01 PREPARED BY: [ DAlt /i g4
FILENAME: PARTS.WQ1 '
DESCRIPTION OF PARTS cHECKEDBY: £ (W DAl ¥/2))y
PART <~ SAPS0 MODEL~> STRESS STRENGTH <-—n---CONNECTED------>
NO. DESCRIPTION  NODE#  ELMT#  SIZE THICK MATERIAL Fy(ksi) _ Ft(ksi) WITH HOW
40-1 LOWER MAST ASSEMBLY
402 BOTTOM PLATE  1801-1804 4002 1313 1/2° 300 SERIES SS 25 70 40-11 SSPIPES  3/16 WELD
40-3 MATING PLATE 1101-1104 4001  13"x13° 1/2- 300 SERIES SS 25 70 40-11 SSPIPES  3/16 WELD
404 LIGHT SUPPORT  1401-1603 501:503 15.6x1" 3/8° 300 SERIES SS FL 25 70 40-11 SS PIPES 1/8 WELD
40-5 CROSS BRACE 301-1014 401-420 1°x15° 1/4~ 300 SERIES SS FL 25 70 40-11 SSPIPES  3/16 WELD
40-6 GAS TUBE DETAIL (N/A)
40-7 LIGHT FITTING DETAIL (N/A)
40-8 CROSS BRACE DETAIL (N/A)
409 PIPE WELDING DETAIL (N/A)
40-10 1/2NPTNIPPLEM  (Not modelied) 840 1/2° 1/2NPTx21/2SS NIPPLE N/A 40-11 SS PIPES 1/8 WELD
40-11 1 1/4 IPS PIPE 1101-1804 241-268 86 0° 0 14~ SCH 40304 SS 25 70 40-3.40-2 3/16 WELD
40-12 3/81PS GAS PIPE  1702-1704 504-505 675D 0.15° 3/8 IPS SCH 40 304 SS PIPE 70 40-11 SS PIPES 1/8 WELD
d x9.34 25
40-13 FITTING (Not modelled) 4" 300 SERIES SS 25 70 40-11 SS PIPES
4014 FITTING GASKET (Not modelled) 1/8- GARLOCK 3000 G N/A N/A 40-11 SS PIPES. 40-13 3

-
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2.2 SAP90 Input Parameters
Model A: Nodes & 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

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

182 Total shell elements

Material Properties:
Eg = 29,000 ksi
Steel Density = 0.49 kcf

Since the entire camera assembly is given as 1,227 lbs,
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 11 nodes and 20 beam elements.

[1-12
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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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. 4c-1 UPPER MAST ASSEMBLY WITH SHIELDING PLATE

T B TNy o7 p—

T

"THREADED STEEL EYEBOLT
| 1£/8=7 X 2 3/4 THREAD

LA 18-8 SS BOLTS 1825
N MIN ENGAGEMENT
c*"{ “Lﬁ (TYP 10 PL)

THREE INCH THICK BY
22 INCH DIAMETER CARBON
STEEL SHIELDING PLATE

(y2-2)

17-4 PH STAINLESS STEEL JUNCTION
BOX. 22 IN O.D. 1.0 WALL THICK. —"_
WELDED TQ FLANGE PLATE INSIDE -

AND OUTSIDE LEAK TIGHT

FLANGE PLATE 3/4 INCH THICK / 5 '
STAINLESS STEEL MATES TO
1S0% 20 INCH IPS RISER FLANGE ‘

(4e-3) . 24.0

1 174 SCHEDULE 40 304

STAINLESS STEEL PIPE
.66 0.0. X 1.38 LD.
(TYP 4 PL) \6 240

NE

108 INCHES

- «LTYP)
3/16 X 1 WELDED CROSS 3/16) \ /><
BRACE (TYP 16 PLACES) \4

BASE PLATE 1/2 IN THICK BY . \>\/

g4.0

)

13 IN SQUARE STAINLESS STEEL.
SET 1 174 [PS PIPES INTQO BASE
PILOT SOCKETS AND WELD ALL

(TYP 4 PL) 249

AROUND. MUST BE LEAK TIGHT.
PIPES PERPENDICULAR TO BASE \ 3/16
PLATES. SAME WELDING DETAIL ,
ON_TOP FLANGE PLATE - ’ = .
CRESTONE PRONUCTS, INC.
. 4175 W. QUAIL RIDGE DR.

BOISE, ID 83703
TEL 208-368-7998
FAX 208-368-7999
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CRESTONE PRODUCT?  {C.
4175 W. QUAIL RIDGE D. ..

40-1 LOWER MAST ASSEMBLY

| 174 IPS SCH 40 304 SS PIPE. SET INTO BASE PILOTV SOCKETS
AND WELD ALL ARDUND. MUST BE LEAK TIGHT. TUBES PERPENDICULAR
TO BASE PLATES. SAME DETAIL BOTH ENDS.

3/16 X | CROSS =
BRACE (TYP 4 PL) 1o
TYP) | Mg Q

/3

X/

y

N @’ B
N
= ’
, 1 29 DEGREES
Y aye)
170 ! 4
866 IN
17.0 %
200 4L CTYP 4 PL)
2|.5 316
#
!

NOTES: (1) X INDICATES LOCATIONS OF THE PRIMARY MAST TUBE
FOR TV AND PLT WIRING AND INPUT NITROGEN GAS

(2> MEASUREMENTS TO WELDED PIPES ARE FROM BOTIOM
OF LOWER PLATE TO CENTER LINES OF CROSS PIPES
AND BETWEEN CENTERS OF CROSS PIPES

. .

BOISE, 1D 83703
TEL 208-366-7998
FAX 208-368-7999
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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:

K=2 for cross braces
K=1 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

I1-26
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3.1 General Discussion

The Dead load (DL) of the camera assembly was given by WHC
as 1,227 lbs (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:

100% in X-dir (horizontal)
100% in Y-dir (horizontal)
100% in 2-dir (Vertical)

Note that the scale factor of 2/3 was not used to scale the
vertical spectrum per specification of the SDC 4.1 Rev. 12
("Design Loads for Facilities", Non-reactor Safety Class 2),
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:

1. 1.0 *» DL
2. 1.0 * RS
3. 1.0 * DL + 1.0 * RS
4. 1.0 *» DL - 1.0 * RS

II-28
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3.2 Camera Assembly Dead Loads

Summary of Camera’s Weights

The weights of the camera assembly elements in SAP90 are :
Beam elements 168.2 lbs
Shell elements 931.8 lbs

Camera 128.0 lbs

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

-Wejght

Hand calculations of weights were performed for each unit
and compared to the SAP90 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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Ve GRs PIPES 0. = 0.678" T0.=0315" Ax Floas-oat)s parq
o LeNaTH= 4.3¢"

WT = 0.247x9 3¢ = %: 0.900‘-"55L /P!PEZ

2 PIPEC = 2 x 0.0005655 = 00013 | a
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Subject ZHECK LEIGHTS : chkd 72 Date /., 4
~AND-JAL TAPAD
PART OEIGHTS WEIGHT S =CPLANATIC D &
SHIELDING DLATE 0.32% 0.290\ SAPA0 wn D21 Llmta A 3otte )
0323 [1- 220V, 6.244* 1 0240
323 <\l— -F)-'- 0.2 0.
SUIGHT DIFF DUE To 3APG0 Moder
NOT exAcTLY 20unD ok !
MAUIFOLD TuBE 0.548 "< 7 2189 TAPO wee D:21° w@enr= 52157
) // Jngtead !b 4" HEIGHT = 8.7V SPAN
“NoTE \:tgw‘u From CenTe SH T
5 109 sk RTGR. o SHIELDING PLATE ™D
;;-W ~ (EWTER of FLANGE PLATE

Tin” mtad a1’ ohhefhr RIE €/3/99

FLANGE PLATE 0.1263" 5.1243% SLIGHT DIFF DUE T SAMIs ModEC
NeoT ExActLy Roumwd , Ok

MaTinG % 0,014" 0 O\'I'Z“ SAPA0 wae, ) x U (cenree o )

20TTOM  PLATE 6.0 24 X [\- L%;)‘-‘-X T 00112 e

K K n1574-0 1476 _
2IPES 01476 D.1571¢ T = 19 INREAE of WT
TUE TO SAP9e Node ™ (enNree of
PLATES ok
K
CRosS BRACES o.0149"% 0.0\50 ok
LIGHT SuPPorT™ 0.0044%% o.005 " SAT95 ugpel T CEwTit o P2

. 7/? GXs Prpeg n.ooV> F 00015
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Job #:66481-01 Job:  WHC/MPF CAMERA ASSEMBLY ANALYSIS By M Daed /44

Client: WHC  Subject: SAP90 ANALYSIS DOCUMENTATION chkd KL pae £/S/50
L

3.3 Response Spectra Analysis

The response spectrum was obtained from SDC 4.1 Rev. 12,
Figure 5 (log-log scale) with tabulated design spectra in
Table 2 of the same document. A spreadsheet (SA.WQl) 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:

1. DL Dead load only
2. LC2 + SA Spectrum only
3. DL + LC2 + SA Dead load + Spectrum
4. DL - LC2 ~-_SA Dead Load - Spectrum
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JOB NO. 66458-01
FILENAME: SAWQ1

WHC/MPF ANALYSIS --- CAMERA ASSEMBLY MODEL Preparedby: Pk  Date Clifae

NON-REACTOR SAFETY CLASS 2

2% DAMPED DESIGN SPECTRUM Checked by: % Date = .. ,,

SOURCE: SDC 4.1 REVISION 12, DESIGN LOADS FOR FACILITIES
FIGURE 3 & TABLE 2, SCALED BY 0.6 FOR CLASS 2

NOTE: DESIGN SPECTRUM IS GIVEN IN LOG-LOG SCALE

Y- pE-11

Per Freq SAx SAy SAz UNSCALED

(SEC) (H2) (g) ()] (9) SA
0.01 100 0.12 0.12 0.08004 02
0.030303 a3 0.12 0.12 0.08004 02
0.05 20 0.1716 0.1716 0.1144572 0.286
0.0833333 12 0.2472 024, 0.1648824 0412
0.125 8 0.33 033 0.22011 0.55
0.5780347 1.73 033 0.33 0.22011 055
0.9090909 1.1 0.2106 02106 0.1404702 0.351
1.6666667 0.6 0.1152 0.1152 0.0768384 0.192
25 04 0.0774 00774 0.0516258 0.129
3.8461538 0.26 0.0504 0.0504 0.0336168 0.084
6.25 0.16 0.0186 0.0186 0.0124062 0.031

10 0.1 0.0072 00072 0.0048024 0.012

0 "A8Y ‘Il ‘(oA
€91-Y0-WM-QS~JHM



WHC/MPF ANALYSIS -~ CAMERA ASSEMBLY MODEL JOB NO. 66458-01 Proparedby: (U Daw ° n

NON-REACTOR SAFETY CLASS 2 FILENAME: SAWQ1

2% DAMPED DESIGN SPECTRUM Checked by: % Datw 7., .,
7ty

CONVERT LOG-LOG DESIGN SPECTRUM TO NATURAL-NATURAL FORMAT

0 "A3Y ‘II " oA
£9T-VO-WM-QS-JHM

| LogLoa |  —>>> [naTuRALNATURAL ]

. HORIZONTAL VERTICAL HORI  VERTICAL

PERIOD SA SA  PERIOD SA SA

(SEC) @G) @) (SEC) (G) G)

0.01 012 008004 001000  0.12000  0.08004

0.030303 012 008004 001508 012000  0.0800

0.0 01716 01144572 002015 012000  0.0800

= 0.0833333 02472 01648824 002523  0.12000  0.0800
lg 0.125 0.33 0.22011 0.03030 0.12000 0.0800
05780347 033 022011 003523  0.13362  0.0891
0.9090909 02106 01404702 004015  0.14671 00979
1.6666667 0.1152 00768384 004508  0.15935  0.1063

25 00774 00516258 005000  0.17160 0.1145

' 38461538 00504 00336168 005833  0.19158  0.1278
6.25 00186 00124062 006667 021076 0.1406

10 00072 00048024 007500 022027  0.1529

008333 024720  0.1649

009375 026884  0.1793

0.10417 0.28980 0.1933

0.11458 031016  0.2069

012500 033000 02201

0.23826 0.33000 0.2201

035152 033000 02201

046478 0.33000 0.2201

-
<
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WHC/MPF ANALYSIS --- CAMERA ASSEMBLY MODEL

NON-REACTOR SAFETY CLASS 2
2% DAMPED DESIGN SPECTRUM

9¢€-11

0.57803
0.66080
0.74356
0.82633
0.90909
1.09848
1.28788

1.47727.

1.66667
1.87500
2.08333
2.29167
2.50000
2.83654
3.17308
3.50962
3.84615
4.44712
5.04808
5.64904
6.25000
7.18750
8.12500
9.06250
10.00000

0.33000
0.28898
0.25706
0.23151
0.21060
0.17444
0.14890
0.12890
0.11520
0.10263
0.09256
0.08430
0.07740
0.06825
0.06104
0.05521
0.05040
0.03741
0.02884
0.02289
0.01860
0.01403
0.01095
0.00878
0.00720

JOB NO. 66458-01
FILENAME: SA.WQ1

0.2201
0.1928
0.1715
0.1544
0.1405
0.1164
0.0993
0.0866
0.0768
0.0685
0.0617
0.0562
0.0516
0.0455
0.0407
0.0368
0.0336
0.0250
0.0192
0.0153
0.0124
0.0094
0.0073
0.0059
0.0048

Pregared by: P&L,

Chacked by: ,/

Daie

Date

- 2t

I,
7 3 /y
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SOC 4.1 Revision 12
Vol. . .
II. Rev. 0 Page 32
FREQUENCY (HZ) —\
100.0 10.0 (K] N i
- 1SR i Po b1 T i 1 IR
Q2 - ‘vv v A ‘r v*ﬁ r-:t rﬁv:' v v" Y p— .
H - '_1¥'L& "‘ TL‘L ally 4 ‘L(_ -y . WW 3.\
A AT O B A NN AT AR XN AP A Y a2 22
il ; N 1NN /7 A AYORGN - IC
N Ny N AANCK %
/] ya 2N ‘:A >
RN N A28 S2 7% 102 122
/ N
@ A B .
N 10.0 rom v o Lo~ 8 \
E i - 7L 1 &
- 7/ /N i /L. NN 2,
o 77 YINRN y4 %
= / /N paVaN %
3 W D AN B
b N
s KL\ p%%4 W44
\ad 7% A/
2 4
Z f ’ o,
- 19 fnthe " by —irt b » @‘
p A 2 e A NN P2 A o
o 2 o4 LY %o
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55- N 4 A E% SN 5
g q P o / N A/ /"\
1
Q Ng <(A< g g%‘;
g Qe /1 KA |4 S I4 o
g M EEEeERT S TSRS oSy
K 7/ /N Lo 2L O L AL i [
a i< e yal B a1 rn AT MONNS )
< 7 ' U \‘\c\
AN/AN - »
B
- * /
- .
» {,‘2
{ Q
0.0!3‘ a 10 10.0
PERIOD (SEC)
® Figure 5. Response Specira - 0.12 g,

Non-reactor Safaty Class 2 .
(2%, 5%, 7%, 10% and 12% Critical Oamping)
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TABLE 2.

0.2 g Response-Spectra Control Points
__(Corresponds to Figure 3).

SDC 4.1 Revision 12

Page 35

Control l 2% DaupinL‘Ei 5% Dawping l 7% Damplni_‘{ 10% Danplni_% 12% Damping
Pomth f(z) | g fiz) 9 | Hz) | ¢ f{Hz) g f(Hz) g

€ of 0.10 | 0.012 0.10 | 0.0102 : 0.0095 § 0.10 | 0.0088 0.10 | 0.0083

tisf 0.16 | 0.03] 0.16 0.026 | 0.024 0.16 0.023 0.16 0.021]

.0 5] 0.26 | 0.084 | 0.25 | 0.065 | 0.059 | 0.24 | 0.052 | 0.24 | 0.048
0.40 | 0.129 )} 0.40 | 0.104 0.095 0.40 | 0.087 0.40 | 0.080

0.60 | 0.192 ] 0.60 | 0.15% 0.142 0.60 | 0.130 0.60 | 0.120

1.10 | 0.35] 1.10 | 0.283 0.261 1.10 | 0.237 1.10 | 0.220

1.73 | 0.550 1.64 0.420 0.380 1.83 0.330 1.50 0.300

8.00 | 0.550 8.00 0.420 0.380 8.00 0.330 8.00 0.300

12.00 | 0.412 § 12.00 | 0.340 0.316 f§ 12.00 | 0.286 § 12.00 | 0.267

20.00 | 0.286 § 20.00 | 0.260 0.251 20.00 | 0.239 20.00 } 0.231

H 33.00 | 0.200 § 33.00 } 0.200 0.200 33.00 } 0.200 § 33.00 | 0.200
ﬂ $100.0 | 0.200 § 100.0 | 0.200 0.200 }' 100.0 | 0.200 100.0 | 0.200

The response spectra accelerations for the Safety Class 1 0.20 g DBE shall be
. scaled by 0.60 to obtain the response spectra accelerations for the Safety Class 2 and 3
0.12 g DBE ; and

. scaled by 0.45 to obtain the response spectra accelerations for the Safety Class 4 0.09 g DBE.
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, Cale. No.
Job ne. c6481-0| Job W H'C/M PF fUALY QS Rev. No.
’ Client 8y P Date _© /1[‘74'
Subject _MAGSES AS STATiC, _OADS Chikd /7 /a Date =/:

AP2LY  MASSES oL SrIELDING PLATE L MANIFoLD Tu3E As sTAT & rals
1

o ks ’f SHIELDING PLATE :+ 0.323% | {5 poop36l
3586.4

ZPA:z 0.12 3 , F=F:=F=0mn [o.oooE%Q)’C)?G.‘D= 0 0387LF

K
APPLY @ Cenieag 4 pires (Noves 41,45 31,585 = 72202 5 00964

¢ MAgS -{, MAN IFoLL TUBE * 0.3b+ 007485 = 4348

% %
. Z2PA<- o002g Fy=F,=F; = O\\L%(o“‘j'%ég): 5.0522°

AreLy @ Nodes 121 P 40 (20 NODEs EouAwy) | F= oi)_iy._ - 0.00201 "
-]

’ ~
. MASS of FLANGE PLATE 0.1263
%

126
ZPA = 0.129 Fy= Fy=Fz = D\l‘;}(cn‘a-}>‘ 0.0l52"

APPLY @ CeNTER of 4 PIPES (novece 14:/;«,\@‘,;90: 00:’: = D 0039t
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Job #:66481-01 Job: ~ WHC/MPF CAMERA ASSEMBLY ANALYSIS By M Date “/8/%
Client: WHC  Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd > Date > /377

SECTION 4: SAPSO/SAPSTL INPUT DATA

TABLE OF CONTENTS

SECTION  CONTENTS AGE NO.

4.1 General Discussion 410

4.2 Input data files for SAP90 dary—4211 )
4.3 Input data file for SAPSTL 431V =431

A
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Vol. II. Rev. 0 sheet No.__ 4 1.\
Job #:66481-01 Job:  WHC/MPF CAMERA ASSEMBLY ANALYSIS By Mo paef/sha
Client: WHC  Subject: SAP90 ANALYSIS DOCUMENTATION chi'd £ L pae £/S /5

4.1 General Discussion

File Naming 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 SAPS0 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-0l 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, both input
and output files are saved for future references.
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URS CONSULTANTS WHC-SD-WM-DA-163
Vol. II. Rev. 0

Job #:66481-01 Job: WHC/MPF CAMERA ASSEMBLY ANALYSIS

Client: WHC  Subject: SAP90 ANALYSIS DOCUMENTATION

Sheet No. 4 2.1

By Pl Date =2 /94

Chk'd /#» Date™ 2 ™

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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gy-11

C
c
C
C
[
C
[
Cc
[
c
C
Cc
C
c
c
c
c
[
c
[
c
c
c
Cc
c
[
[
c
c
.C 300- 399 12.000% betow bottom of Flange Plate, upper mast
[
c
[
[
Cc
Cc
[
c
c
[
[
C
c
[+
[
c
c
C
Cc
C
Cc
[
C
[
c
c
[
[
c
Cc

I ) |II

Page 1

06/02/1994 17:12
WHC/MPF CAMERA ASSEMBLY MODEL JOB#: 66458-01 RUN: CH-A-04

c '.tt.‘....'ﬁﬁ...ﬁt-.t..ﬁ"..Q..tt......lt.ﬁ.‘ﬁt.........‘t'*...t-‘ittiﬁt....

c
Units = Kips, in fy=60 ksi Steel density=490 pcf = 0.0002836 kci

[
c n..ttt.i."ii..it.i..itt..‘ti..t..ti.ii'i....tt...ﬂt.i‘t.tittﬁtﬁ..tti.lt'tt-

Filename: CM-A-04

Update Log

Date By Version Description

5/23/964 PKL ° CH-A-01 original SAP90 Model

5726794 PKL CN-A-02 Adjustment of total wt = 1,227 lbs
5/31/94 PKL CH-A-03 Add one more load case, 1.00L-1.0EQ
6/02/94 PKL CM-A-04 shield plate, Manifold tube, L Flange
plates as static loads (Lc=d)

.-tt.a.tt.ittt.ttlt"..t.-.ttﬁﬁ..t..-t..ﬁ'...t't...-t.i-t...’.....i-.itiitﬁ.

[« ter Models Naming Nomenclature

SAPY0 files are named using the following terminology:
CM-A-01.ext (*.ext as described by SAP90 Manual)
1234567

where: Character Description

1-2 CM= Caimera Assembly Model

ls.v ao;eml LA, B8, C.. etc

A, B, C... etc.
6-7 Run lluléer‘
t.tt..ttttt-.iiltt.titi.l.t-t.'..-ﬁt.tt.tt..-....'..Q.ﬁ'.t..i.ttt.ti..tﬁtttt

Node numbering scheme:

1- 99 3» thick Shielding Plate
100- 299 374" thick Flange Plate

400- 499 22.107" below bottom of Flange Plate, upper mast
500- 599 36.000 below bottom of Flange Plate, upper mast
400- 699 46.107* below bottom of Flange Plate, upper mast
700- 799 60.000" below bottom of Flange Plate, upper mast
800- 899 70.107* below bottom of Flange Plate, upper mast
900- 999 84.000% below bottom of Flange Plate, upper mast
1000-1099  94.107* below bottom of Flange Plate, upper mast
1100-1199 108.000* below bottom of Flange Plate, bottom of 1/2* Mating PL.
1200-1299 11.500* below top of 1/2* Mating Plate, lower mast
1300-1399 21.107* below top of 1/2* Mating Plate, lower mast
1400-1499 32.600" below top of 1/2 Mating Plate, lower mast
1500-1599  49.400" below top of 1/2* Mating Plate, lower mast
1600-1699  66.600" below top of 1/2* Mating Plate, lower mast
1700-1799 84.100" below top of 1/2% Mating Plate, lower mast
1800-1899 86.413* below top of 1/2* Mating Plate, lower mast
2000 Camera Roll Assembly

Element numbering scheme:

Beam Elements: 100 - 199 Meightiess stiff beams from bolts to master
200 - 299 Steel Pipes

zgg - 399 Short stiff beams betwen pipes and X-braces
500 -

600 -

499 Cross Braces
599 3/8" Light Support
699 Temp. beams cohnects to camera

Shell Elements: 1000 -1999 Shielding plates 3" thick
2000 -2999 Manifold tube 2% thick, 4* high
3000 -3999 Flange Plate 3/4% thick
4000 -4999 Mating Plates, bottom plate

0670271994 17:12 Filename; CM-A-04

c .titttt-t-ttt-ttt.ttttttttt.ttittt..tt.tttittttt-ttn----tu-n-.ttt.nttt.t.t.
SYSTEM

L=4 2=20 4 Load cases

c ....‘..‘.'.i‘.ﬁ...-‘t.'...-.‘...."'.....‘tt't't..ttttnt.t‘tli.‘.‘..ﬁ.'.....

c
g --- 1. shielding Plate 3% thick (Dwg No. 42-2)

JOINTS

OONOVSWN -

X=

7.778
7.397
6.293

Y=
¥=
Y=
V=
Y=
Y=
Y=
Y=
¥=
Y=
¥=
Y=
Y=
Y=
Y=
Y=
¥=
Y=
Y=
Y=

Y=
¥=
¥=
Y=
Y=
Y=
Y=
Y=
Y=
Y=
Y=
£
Y=
Y=
Y=
Y=
B
Y=
Y=
Y=

Y=
Y=
1=
Y=
Y=

Y=
Y=
Y=
Y=
Y=

Y=
Y=
Y=

0

DN c o R RN N

.875
.875
.875
.875
.875
.875
875
.875

.875
.875
875
.875
.875
.875
.875
.875
875
.875
.875

.875

.875
.875

.875

4
<

{

W T268

Y
e,

r"‘/“ /«y

+b/a/9 A

B

h.

"LOA

0 "A3Y "II
£91-Y0-WM-QS-JHM
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1401 Xx= -5.500 Y= -5.500 2= -141.083
1402 Xx= -5.500 Y= 5.500 2= -141.083
1403 = 5.500 Y= 5.500 2= -141.083
1406  X= 5.500 y= -5.500 2= -141.083

c

C --- Section C 49" below Mating Plate, Lower Mast

c
1501 x= -5.500 y= -5.500 2= -158.083
1502 X= -5.500 Y= 5.500 2= -158.083
1503 Xx= 5.500 Y= 5.500 2= -158.083
1504 x= 5.500 y= -5.500 2= -158.083

c

g --- Section D 115* below Mating Plate, Lower Mast
1601 x= -5.500 y= -5.500 2= -175.083
1602 x= -5.500 Y= 5.500 2= -175.083
1603 x= 5.500 Y= 5.500 = -175.083

c 1604 X= 5.500 y= -5.500 2= -175.083

C --- Section A Upper portion, B84.1* below Mating Piate, Lower Mast

c
1701 x= -5.500 Y= -5.500 = -191.975
1702 %= -5.500 Y= 5.500 = -191.975
1703  Xx= 5.500 V= 5.500 2= -191.975
1706 X= 5.500 Y= -5.500 2= -191.975

c

C o-- Section A Bottom plate, 96.6" below Nating flate, Lower Mast

c
1801 x= -5.500 y= -5.500 2= -194.225
1802 x= -5.500 V= 5.500 2= -194.225
1803 Xx= 5.500 Y= 5.500 2= -194.225
1804 X= 5.500 Y= -5.500 2= -194.225

RESTRAINTS

--- Camera Roll Assembly
Conservatively, assume C.G. @ 20.6" below
14.5" eccentricity at Pipe &

2001 Xx= 5.500

c ARASAARARARAAN AR AR AN R AR AANER A AN SRR AAR T AN AR ARAN R AR AR A NS AR AR AN SAANRRAAAR

¥= -5.500 2=

299 299 1 R=1,1,1,1,1,1

RANARARRAARRAARRARAARB AN AAR R A NN R AR AN AANRN AN AN R AN N AR R AR AN R EANARARANANNS

SPRINGS

[
C
c 299 K=9E12,9€12,9E12,9E15,9€15,9E15
C
c

c ARARKAR AR AR RARARRN R AN R AR AR AR A A AR AR DR R AN AN AR AN AR AR AN AR AR AR R AR T AN AR AR R RNA RN AN

FRAME

NM=T7 x=0 v=0 2=-1,-1,-1,-1

oM OO0 OO0 000

--- Material properties

...Stiff beams which connect from Master node No. 299 to boit holes
1 A=9E9 J=9E9 1=9E9,9E9 AS=9£9,9€9 E=1
...Steel Pipes (Dwg No. 42-8) 1 1/4 ips, W= area* (ut.ndjm‘t“-)-" (wt.of steel)
2 SH=P T=1.66,0.14 E=29000. W=.6685*.935%.49/1728 M=.669*.935%.49/1728/386.4

...3/16" Thick X-braces (Dwg No. 40-5) W= area* (wt.adjmt) * (wt.of steel)
3 SH=R T=1,0.1875 E=29000. W=.188%.993% 4971728 H=.188*.993*.49/1728/386.4

...3/8" Thick light supp (Dwg No. 40-4) Lower Mast Sections B-8, C-C

Lower Mast Bottom Plate

-194.225-20.6

G=1 u=0.0 M=0.0

06/02/1994 17:12 filename; CM-A-04 Page 8

W= area® (wi.sdjymt) * (wt.of steel)
4 SH=R 1=1,0.375 E=29000. W=.375*.88*.49/1728 M=.375".88*.49/1728/386.4
...Short link from center of pipes to braces
S A=9€4 J=9£6 1=9€6,9E6 AS=9E6,9E6 E=1. G=1. W=0.0 H=0.0

c
c
c
Cc
c
[
C ...Gas Pipes (Dwg No. 40-12) Lower Mast Section A-A

g W= area* (wt.adjmt) * (wt.of steel)
c

c

c

Cc

[

c

6 SH=P T1=0.675,0.15 E=29000. W=.247*.867*.49/1728 M=_247" .867T*.49/1728/386.4
...Stiff beams which connect from lower mast bottom ptate to C.G. of camera

7 A=9ES J=9E7 1=9E7,9E7 AS=9€5,965 E=t G=1 w=0.0 n=0.0

--- Meightless stiff beams connect from bolt holes to Master node 299

101 299 201 M=t LP=0,63 : LR=0,1,0,0,1,1

102 299 202 M=1 LP=0,63 : LR=0,1,0,0,1,1

103 299 203 M=1 LP=0,63 : LR=0,1,0,0,1,1

104 299 204 M=1 LP=0,63 : LR=0,1,0,0,1,1

105 299 205 M=1 LP=0,63 : LR=0,1,0,0,1,1

106 299 206 M=1 LP=0,63 : LR=0,1,0,0,1,1

107 299 207 M=1 LP=0,63 : LR=0,1,0,0,1,1

108 299 208 M=1 LP=0,63 : LR=0,1,0,0,1,1

109 299 209 M=1 LP=0,63 : LR=0,1,0,0,1,1 -

110 299 210 H=1 LP=0,63 : LR=0,1,0,0,1,1 o ¥

111 299 211 H=1 LP=0,63 : LR=0,1,0,0,1,1 )

112 299 212 M=1 LP=0,63 : LR=0,1,0,0,1,1 A

113 299 213 M=1 LP=0,63 : LR=0,1,0,0,1,1 —_s

114 299 214 M=1 LP=0,63 : LR=0,1,0,0,1,1 — 1

115 299 215 M=1 LP=0,63 : LR=0,1,0,0,1,1 T E

116 299 216 M=t LP=0,63 : LR=0,1,0,0,1,1 3

117 299 217 M=1 LP=0,63 : LR=0,1,0,0,1.1 Po

118 299 218 M=1 LP=0,63 : LR=0,1,0,0,1,1 <>

119 299 219 M=t LP=0,63 : LR=0,1,0,0,1,1 LN

120 299 220 M=1 LP=0,63 : LR=0,1,0,0,1,1 oo
w

--- Steel Pipes

201 181 301 M=2 LP=3,0
202 141 302 M=2 LP=3,0
203 145 303 M=2 LP=3.0
206 185 304 M=2 LP=3,0
205 301 401 M=2 LP=3,0
206 302 402 M=2 LP=3,0
207 303 403 N=2 LP=3,0

aome

208 304 404 M=2 LP=3.0
209 401 501 M=2 LP=3.0
210 402 502 N=2 LP=3.0
211 403 503 M=2 LP=3.0
212 404 504 M=2 LP=3.0
213 401 501 M=2 LP=3.0
214 402 502 M=2 LP=3.0
215 403 503 M=2 LP=3.0
216 404 504 M=2 LP=3.0
217 501 601 M=2 LP=3.0
218 502 602 M=2 LP=3.0
219 503 603 M=2 LP=3.0
220 504 604 M=2 LP=3.0
221 601 701 M=2 LP=3.0
222 602 702 M=2 LP=3.0
223 603 703 H=2 LP=3.0
224 604 704 M=2 LP=3.0
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£9T1-V0-WM-QS-IHM

06/02/1994 17:12 Filename: CM-A-04 Page 13 06/02/1996 17:12 Filename: CM-A-04 Page 14
3020 JOa=114,134, 115 135 ETYPE=0 M=3 TH=0.75 LP=0 3316 Ja=136,216,137,217 ETYPE=0 M=3 TH=0.75 LP=0

3021 Jo=115.135, 116 136 ETYPE=0 M=3 TH=0.75 LP=0 3317 40-137 217 138 218 ETYPE=0 M=3 TH=0.75 LP=0

3022 Ja=116, 136, 117 137 ETYPE=0 M=3 TH=0.75 LP=0 - 3318 Ja=138.218, 139 219 ETYPE=0 M=3 1TH=0.75 LP=0

3023 Ja= 117 137 118 138 ETYPE=0 M=3 TH=0.75 LP=0 3319 10-139 219 160 220 ETVYPE=0 M=3 TH=0.75 LP-0

3024 JO-‘H& 138, 185’ ETYPE=0 M=3 TH=0.75 LP=0 3320 JQ=140,220,121,20‘| ETVPE=0 M=3 TH=0.75 LP=0

3025 JO-I&S 138 139 ETYPE=0 M=3 TH=0.75 LP=0 c

3026 J0-185 139 119 ETYPE=0 MW=3 TH=0.75 (P=0 C ... OUTER RING

3027 J0=119,139,120,140 ETYPE=0 M=3 TH=0.75 LP=0 c

3028 J0-120 140 101,121 ETYPE=0 M=3 TH=0.75 LP=0 3401 Ja=201,221,202,222 ETYPE=0 M=3 1TM=0.75 LP=0
c 3402 J0=202, 222 ‘203223 EIYPE=0 M=3 TN=0.75 LP=C
C ... CIRCULAR & SQUARE BOUNDARY PLATES 3403 40-203 223 204 224 ETYPE=0 M=3 TH=0.75 (P=0
[ 3404 0-206 22’- 205 225 ETYPE=0 N=3 TN=0.75 LP=0

3101 Ja=165,101,155,102 ETYPE=0 MW=3 TH=0.75 LP=0-. 3405 JQ=205, 225 206 '226 ETYPE=0 M=3 TH=0.75 LP=0

3102 Jes= 155 102 ‘\kS 103 ETYPE=0 M=s3 TH=0.75 LP=0 3406 Q~206 226 207,227 ETYPE=0 M=3 TH=0.75 LP=0

3103 JQ@=144,145, IOS 104 ETYPE=0 M=3 TH=0.75 LP=0 ) 3407 0—207 227 208 228 EYTYPE=0 M=3 1IN=0.75 LP=0

3104 J0=143.144.106.105 ETYPE=0 M=3 TH=0.75 LP=0 34,08 Ja=208.228.209,229 EIVPE=0 M=3 TH=0.75 LP=0

3105 Jo=142, 143, 107,106 ETYPE=0 M=3 TH=0.75 LP=0 ) 3409 0-209 229, 210,230 ETYPE=0 M=3 TH=0.75 LP=0

3106 Ja=141,142,108,107 ETYPE=0 ¥=3 TH=0.75 LP=0 3410 0-210 230,211, 1231 ETYPE=0 M=3 TH=0.75 LP<0

3107 Je=110,151, 109 141 ETYPE=0 M=3 TH=0.75 LP=0 €

3108 JQ=111, 161,110,151 ETYPE=0 M=3 THs0.7S LP=0 3411 J0=211,231,212,232 ETYPE=0 M=3 TW=0.75 LP=0

3109 .mznz 171,111,161 ETYPEs0 M=3 TH=0.75 LP=0 3412 Ja=212,232, 213 1233 ETYPE=0 M=3 TH=0.75 LP=0

3110 Je=113, 131 112 171 ETYPE=0 M=3 TH=0.75 LP=0 3413 J0=213 233 214 234 ETYPE=0 M=3 TH=0.75 LP=0

3111 JQ=114, 115 181, ‘182 ETYPE=0 M=3 TH=0.75 LP=0 3414 J0=216 234 215, ‘235 ETYPE=D M=3 TH=0.75 LP=0

3112 JO-I‘IS 116 IBZ 183 ETYPE=Q M=3 TH=0.75 LP=0 3415 JOSZIS 235 2|6 236 ETYPE=0 M=3 TN=0.75 LP=0

3113 Ja=116,117, 183,184 ETYPE=0 M=3 TH=0.75 LP=0 3416 216 236, 217 237 EIYPE=0 M=3 TH=0.75 LP=0

3116 Ja=117, 118 184 185 ETYPE=0 M=3 TH=0.75 LP=0 3417 JQ—217 a7, 218,238 ETYPE=0 M=3 TN=0.75 LP=0 <
3115 J0-185 119 175 120 ETYPE=0 M=3 TH=0.75 LP= 3418 40-218 238 219 239 ETYPE=0 M=3 Ti=0.75 LP=0 o
3116 Ja=175,120, 165,101 ETYPE=0 M=3 TH=0.75 LP=0 3419 Ja=219, 239,220,240 ETYPE=0 M=3 TH=0.75 LP=0 .
C 3420 -220 240,201,221 ETYPE=0 M=3 TH=0.75 LP=0

C ...INNER SQUARE PLATES c =
c C --- Mating Plate Upper/Lower Mast, 1/2* thick .
3201 Ja=151,152,141,142 ETYPE=0 M=3 TH=0.75 LP= c

3202 JQ—\SZ 153 162 143 ETYPE=0 NW=3 TH=0.75 LP= 4001 JQ=1101,1104,1102,1103  ETYPE=0 MW=4 TH=0.5 LP=0 g
3203 JQ=153,154, 143 144 ETYPE=0 M=3 TH=0.75 LP= c <
3204 Ja=154.155, 144°145 ETYPE=0 M=3 TH=0.75 LP= C --- Bottom Plate, 1/2% thick .
3205 J0=161, 162 151 152 ETYPE=0 M=3 TH=0.75 LP= [ S

3206 J0-162 163, 152 153 ETYPE=0 M=3 TH=0.75 LP=i 4002 1Q=1801,1804,1802,1803 ETYPE=0 M=5 TH=0.5 (F=0 o
3207 JQ=163, 164 153 154 ETYPE=0 M=3 TH=0.75 LP=

3208 Jo 16‘ 165 154 155 EI'PE:O =3 l’“=°‘75 Lpgo c ﬁﬁ......‘..‘tl......'...."tt..-..‘......-.......tla-lltl.-.t..‘ttt..l-.t...
3209 JQ=171, 172,161,162 ETYPE=Q M=3 1H=0.75 LP=0 LOADS

3210 4a=172.173.162.163 ETYPE=0 M=3 TH=0.75 LP= c

3211 JQ=173, 174, 163 164 ETYPE=0 M=3 TH=0.75 LP= C --- Dead Load of Camera

3212 JQ=174,175, 164 165 ETYPE=0 M=3 TH=0.75 (P= c

3213  Ja=181, 182.171.172 ETYPE=0 M=3 TH=0.75 LP= 2001 L=1 F=0,0,-.128

3214 JO-‘IBZ 183, 172 173 ETYPE=0 M=3 TH=0.75 LP=0 c

3215 Jo=183, 184 173 174 ETYPE=0 M=3 1TH=0.73 LP= C --- Masses of Shield plate applied at center of 4 Ss pipes

3216 Ja=184, 185 174 175 ETYPE=0 M=3 TH=0.75 LP=0 c

c : 41 L=2 F=.00969, .00969, .00969

C ... 2ND TO THE OUTER RING (BOLT LOCATIONS) 45 L=2 F=.00969,.00969,.00969

c . 81 =2 F=. 00969,.00969, .00969

3301 JQ=121,201,122,202 ETYPE=0 MH=3 TH=0.75 LP= 85 L=2 F=.00969,.00969,.00969

3302 J0=122, 202, 123 203 ETYPE=0 MW=3 1TH=0.75 LP= c

3303 Ja=123, 203 124, 204 ETYPES0 M=3 TH=0.75 LP= C --- Masses of Manifold Tube applied at Nodes 121 thiu 140 equally

3304 40=124,204, IZS 205 ETYPE=0 M=3 TH=0.73 LP= c

3305 J40= 125 205 126 206 ETYPE=0 M=3 TH=0.75 LP= 121 L=2 F=.00261,.00261,.00261

3306 Ja= 126 206, 127 207 ETYPE=0 M=3 TH=0.75 LP=! 122 L=2 F§=.00261,.00261,.00261

3307 J0-127 207 128 208 ETYPE=0 M=3 TH=0.75 LP= 123 L=2 F=. 00261,.00261 .0026%

3308 Ja=128, 208.129.209 ETYPE=0 M=3 TH=0.75 LP= 126 L=2 F=.00261, -00261, .00261

3309 J0—129 209 130 210 ETYPE=0 M=3 TH=0.75 LP= 125 L=2 F=.00261,.0026l .00261

3310 Ja=1 30 210,131,211 ETYPE=0 MW=3 TH=0.75 LP= 126 L=2 F=.00261, 00261,.0026!

C 127 L=2 F=. 00261,.00261,.00261

3311 Ja=131,211,132,212 ETYPE=0 M=3 TH=0.75 LP=0 128 L=2 *F=.00261,.00261, .00261

3312 JQ=132, 212 133 213 ETYPE=0 M=3 TH=0.75 LP= 129 1=2 F=.00261,.00261,.00261

3313 Ja= 133 213,134,214 ETYPE=0 M=3 TH=0.75 LP= 130 L=2 F=.00261, 00261 .00261

3314 Ja= 134 214,135,215 ETYPE=0 M=3 TH=0.75  LP= 131 =2 F=.00261, 00261,.00261

3315 JQ=135, 1215, 136,216 ETYPE=0 M=3 TH=0.75 iP= 132 L=2 F=.0026l,.00261,.0026$
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133 =2 F=.00261,.00261,.00261
134 =2 F=.00261,.00261,.00261
135 =2 F=.00261, -00261, -00261
136 =2 F=. 00261 .00261, .00261
137 =2 F£=.00261, 00261,.00261
138 1=2 F=.00261,.00261,.00261
139 1=2 §£=.00261,.00261,.00261
140 1=2 F=. 00261,.00261,.00261

--- Masses of Flange plate applied at center of the 4 SS pipes

141 L=2 F=.0038,.0038,.0038
145 L=2 F=.0038,.0038,.0038
181 L=2 F=.0038,.0038,.0038
185 (=2 F=.0038,.0038,.0038

[z Xz 2]

c AAARARRERANARARSRAR AAARARARSRtReN L .2 2 1.4 SANESERANESAARREEASN
MASSES
2001 M= .128/386.4,.128/386.4,.128/386.6
c E 2 i 2 2 1 3 4 4. 4.3 4 RARARRAAANARER L Ll L ] ah i 2 2 4.3 2. % 2 3 3 3
SPEC
$=386.4 A=0.C 0=0.02
[
C Non-reactor Safety Class 2 !n Spectrum from Figure 3 and
C Table 2, scaled by 0.6, SDC 4 1 Ievislon 12, Design Loads for Facilities
c
€ Convservatively, Sa is applied 100X in all 3 directions (2 hori., 1 vert)
c
[o

Per(sec) SAx(g» SAy(g) SAz(g9)
0.01000 0.12000 0.\{080 2080
0.01508 0.12000 0.12000 0.12900
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

1.47727 0.12990 0.12990 0.12990
1.66667 0.11520 0.11520 0.11520
1.87500 0.10263 0.10263 0.10263
2.08333 0.09256 0.09256 0.09256
2.29167 0.08430 0.08430 0.08430
£.50000 0.07740 0.07740 0.07740
2.83654 0.06825 0.06825 0.06825
3.17308 0.06104 0.06104 0.06104
3.50962 0.05524 0.€5521 0.05521

0670271996 1

7:12

3.84615
464712
5.04808
5.64904
6.25000
7.18750
8.12500
9.06250
10.00000

0.05040
0.03741
0.02884
0.02289
0.01860
0.01403
0.01095

0.00720

Masses of Plates ¢+ Spectra
DL + (Masses of Plates) ¢ Spectra
L - (Masses of Plates) - Spectra

----------------- L g BARAIRR A QAR ARAARARAREENRERRASAES
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c Node 163 connect to the plate;
c Hode 299 is the MASTER node w/ restraints in 6 DOF and connects to beams.
c
299 X= 0.000 Y= 0.000 1= 0.000
[
C --- 12.000" below bottom of Flange Plate, upper mast
[
301 Xx= -5.500 Y= -5.500 2= -12.875
302 Xx= -5.500 Y= 5.500 2= -12.875
303 x= 5.500 Y= 5.500 2= -12.875
306 X= 5.500 y= -5.500 2= -12.875
Cc
311 X=-5.5-.736 ¥=-5.5+.587 2= -12.875
312 X=-5.5+.887 y= 5.5¢.736 1= -12.875
313 x= 5.5+.736 vy= 5.5-.587 2= -12.875
c 314 X= 5.5-.587 ¥=-5.5-.736 2= -12.875
C --- 22.107" below bottom of Flange Plate, upper mast
c
401  x= -5.500 Y= -5.500 1= -22.982
402 X= -5.500 Y= 5.500 2= -22.982
403 X= 5.500 Y= 5.500 = -22.982
404 X= 5.900 y= -5.500 1= -22.982
c
41 =-5.5+.587 ¥=-5.5-.736 2= -22.982
412 x=-5.5-.736 y= 5.5-.587 2= -22.982
413 X= 5.5-.587 Y= 5.5+.736 2= -22.982
414 X= 5.5+.736 ¥=-5.5+.587 2= -22.982
C
g --- 36.000" below bottom of Flange Plate, upper mast
501 X= -5.500 y= -5.500 2= -36.875
502 X= -5.500 Y= 5.500 2= -36.875
503 X= 5.500 Y= 5.500 2= -36.875
c 504 X= 5.500 y= -5.500 2= -36.875
511 X=-5.5-.736 ¥=-5.5¢+.587 2= -36.875
512 =-5.5+.587 Y= 5.5+.736 2= -36.875
513 X= 5.5+.736 Y= 5.5-.587 = -36.875
514 X= 5.5-.587 ¥=-5.5-.736 = -36.875
c
C --- '46.107" below bottom of Flange Plate, upper mast
[
601 x= -5.500 y= -5.500 2= -46.982
602 = -5.500 Y= 5.500 2= -46.982
603 = 5.500 Y= 5.500 2= -46.982
604 = 5.500 y= -5.500 1= -46.982
611  X=-5.5+.587 ¥s-5.5-.736 1= -46.982
612 x=-5.5-.736 Y= 5.5-.587 2= -46.982
613  X= 5.5-.587 ¥y= 5.5+.736 2= -46.982
614 X= 5.5+.736 ¥=-5.5+.587 2= -46.982
C --- 60.000" below bottom of Flange Plate, upper mast
c
701 X=  -5.500 Y= -5.500 2= -60.875
702 Xx= -5.500 y= 5.500 2= -60.875
703 X= 5.500 Y= 5.500 = -60.875
706 X= 5.500 Y= -5.500 2= -60.875
C
711 x=-5.5-.736 ¥=-5.5+.587 2= -60.875
712 X=-5.5+.587 v- 5.5+.736 2= -60.875
713 X= 5.5+.736 y= 5.5-.587 2= -60.875
7th  X= 5.5-.587 ¥=-5.5-.736 2= -60.875
Cc
€ --- 70.107" below bottom of Flange Plate, upper mast

onn
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801 x= -5.500 Y= -5.500 2= -70.982
802 = -5.500 Y= 5.500 2= -70.982
803 = 5.500 Y= 5.500 2= -70.982
804 X= 5.500 y= -5.500 2= -70.982
811 =-5.5¢+.587 ¥=-5.5-. 2= -70.982
812 =-5.5-.736 y= 5.5- 557 2= -70.982
B8i3 X= 5.5-.587 Y= 5.5+.736 2= -70.982
B14 X= 5.5+.736 =-5.5+.587 2= -70.982
--- 84.000% below bottom of Flange Plate, upper mast
901 = -5.500 Y= -5.500 2= -84.875
902 = -5.500 Y= 5.500 1= -84.875
903 Xx= 5.500 Y= 5.500 1= -84.875
904 X= 5.500 y= -5.500 2= -84.875
911  X=-5.5-.736 ¥y=-5.5¢+.587 2= -84.875
912 =-5.5+.587 Y= 5.5¢.736 2= -84.875
913 = 5.5¢+.736 Y= 5.5-.587 1= -B4.875
914 Xx=5.5-.587 v=-5.5-.736 2= -B4.875
--- 94.107% below bottom of Flange Plate, upper mast
1001 = -5.500 y= -5.500 1= -94.982
1002 = -5.500 = 5.500 1= -94.982 < =
1003 X= 5.500 = 5.500 2= -94.982 o X
1004 X=  5.500 v= -5.500 2= -94.982 -
1011 X=-5.5+.587 ¥=-5.5-.736 2= -94.982 —3
1612 x=-5.5-.736 v= 5.5-.587 2= -94.982 — 1
1013 X= 5.5-.587 v= 5.5+.736 2= -94.982 %
1014 X= 5.5+.736 ¥=-5.5+.587 2= -94.982 ;n?c'J
--- Lower Mast Assembly 1/2* Mating Plate <>
1101 X=  -5.500 y=  -5.500 2= -108.125 oo
1102 X= -5.500 Y= 5.500 = -108.125 w
1103 X= 5.500 ¥= 5.500 = -108.125
1106 X= 5.500 y= -5.500 = -108.125
--- 11% below Mating Plate, Lomwer Mast
1200 x= -5.500 Y= -5.500 2= -119.375
1202 x= -5.500 Y= 5.500 = -119.375
1203 X= 5.500 ¥= 5.500 = -119.375
1206 X= 5.500 y= -5.500 = -119.375
1221 =-5.5-.736 v=-5.5+.587 = -119.375
1212 X=-5.5+.587 ¥= 5.5+.736 = -119.375
1213 X= 5.5+.736 v= 5.5-.587 = -119.375
1214 X= 5.5-.587 ¥=-5.5-.736 = -119.375
--- 21.107" below Mating Plate, Lower Mest
1301 = -5.500 Y= -5.500 2= -129.482
1302 = -5.500 Y= 5.500 = -129.482
1303 = 5.500 Y= 5.500 = -129.482
1304 X= 5.500 Y= -5.500 2= -129.482
1311 X=-5.5+.587 ¥=-5.5-.736 2= -129.482
1312 X=-5.5-.736 y= 5.5-.587 = -129.482
1313  x= 5.5-.587 y= 5.5+.736 = -129.48¢2
1314  X= 5.5+.736 =-5.5+.587 2= -129.482

4Ty
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€ --- Section B 32" below Mating Plate, Lower Mast
[
1401 x= -5.500 Y= -5.500 1= -141.083
1402 x= -5.500 Y= 5.500 2= -141.083
1403 X= 5.500 V= 5.500 2= -141.083
1404 X= 5.500 Y= -5.500 2= -141.083
C
€ --- Section C 49" below Mating Plate, Lower Mast
c
1501 X= -5.500 y= -5.500 2= -156.083
1502 x= -5.500 Y= 5.500 2= -158.083
1503 Xx= 5.500 Y= 5.500 2= -158.083
1504 Xx= 5.500 Y= -5.500 2= -158.083
c
C --- Section B 115" below Mating Plate, Lower Mast
c
1601 X= -5.500 y= -5.500 2= -175.083
1602 x= -5.500 Y= 5.500 2= -175.083
1603 X= 5.500 Y= 5.500 2= -175.083
1606 X= 5.500 y= -5.500 2= -175.983
Cc
C --- Section A Upper portion, 84.1* below Mating Plate, Lower Mast
[
1701 x= -57%00 Y= -5.500 2= -191.975
1702 x=  -5.770 Y= 5.500 2= -191.975
1703  X= 5.500 Y= 5.500 2= -191.975
1706 Xx= 5.500 Y= -5.500 2= -191.975
c
(é --- Section A Bottom plate, 96.6% below Mating Plate, Lower Mast
1801 X= -5.500 y= -5.500 2= -194.225
1802 Xx= -5.500 ¥= 5.500 2= -194.225
1803 Xx= 5.500 Y= 5.500 = -194.225
806 X= 5.500 ¥y= -5.500 2= -194.225
C
C --- Camera Roll Assembly
c Conservatively, assume C.G. @ 20.6% below Lower Kast Bottom Plate
c 16.5% eccentr!city at Pipe 4
c
2001 Xx= 5.500 y= -5.500 2= -194.225-20.6
C
C ---'Nodes for the Riser Model
(o4
C 299 X=0. Y= 0. 2= 0. : TOP OF 20" PIPE
3002 X=23.25 ¥= 0. 2= 6. : TOP OF 12% PIPE
3603 Xx=15. =-14.75 2= 12. : TOP OF 8% PIPE
3004 X=15. Y= 14.75 2= 12. : 10P OF 8% PIPE
3005 Xx=0. v= 0. 2=-10.7 : CENTER OF 20" PIPE
3006 X=23.25 Y= 0. 2=-10.7 : CENTER OF 12 PIPE
3007 x=15. =-14.75 2=-10.7 : CENTER OF 8% PIPE
3008 x=15. Y= 14.75 2=-10.7 : CENTER OF 8% PIPE
3009 X=9.5 ¥= 0. =-10.7 : CENTER OF 3% PLATE
3(‘110 X=10.07645 Y= 0. 2=-10.7 : Point of Application of force on 3"
Plate
3011 X=9.5 Y= 0. 2=-24. : BOTTOM OF MPF, CENTER OF 3/4* PLATE
3021  Xx=9.5 Y= 0. 2=-141.5 6-1011 3021,1

DOME OF CONCRETE TANK

c ...t.-ttit.l‘l..'itt.t‘!"..t.i‘.......ii......t.....‘t.t.‘....tt..l.lt.i.i

RESTRAINTS
[~
c 299
[

3021

299 1
R=1,1,1,1,1,1

R=1,1,1,1,1,1
: TANK DOME AT RADIUS 20 FEET

06/01/1994 15:46 Filename; CH-8-01 Page 8
c AEARRBARRSRAARARRANSANARARN RN AR AN BEAN R AN ENRNARAN AN ANN RN AR AR ANARARRAARRARANARAR®

c SPRINGS
c 2%
c

[

c ARRRAARA AR SRR AN AR AAR RN AR AR A A AN RN RANAR AR AR AL ANRRANR AN AR AAANANARA AL ARNRANRR A AR

FRANE
NM=13
c

C --- Material properties

C ...Stiff beams which connect from Master node No. 299 to bolt h:les

K=9€12,9€12,9€12,9€15,9E15,9€15

X=0 v=0 2=-1,-1,-1,-1

c 1 A=9€9 J=9E® [=9E9,9E9 AS=9€9,9€9 E=1 G=1 W=0.0 M=0.0
C ...Steel P|pes (Dwg No. 42-8) 1 1/4 i
2 SH=P T7=1.66,0.14 E=29000. w=. 669" 49[1728 M=_669%.49/1728/386.4

C

C ...3/16% Thick X-braces (Dwg No. 40-5)

c 3 SH=R T1=1,0.1875 E= 0. W=.188%.49/1728 M=.

€ ...3/8% Thick Light supp (Dwg No. 40-4) Lower Mast
4 SH=R T1=1,0.375 E=29000. u=.375*.49/1728 M=.

188*.49/1728/386.4

Sections B-B, C-C
375+. 1.9/1728/386 4

[
C ...Short link from center of pipes to braces

5 A=9E4 J=9E6 1=9£6,9E6 AS=9E6,966 E=1. G=1. W=0.0 M=0.0
C

40-12) Lower Mast Section A-A

C ...Gas Pipes (Dwg MNo.
L) .,‘8 E=29000. W=.247*.49/1728 K=

c 6 SH=P T1=0.675
C ...Stiff beams which connect from lower mast bottom
7 A=9€5 J=9ET 1=9€7,9E7 AS=9E5,9€S E€=1 G=1 w=0.0

247%.49/1728/386.4

plate to C.G. of camera
M=0.0

<
[ o
C --- BEAM SECTIONS from the RISER ASSEMBLY —
c .

8 SH=P T1=20. 000,.5 E=29000. W=30.63*.490/1728 M=30.63*.490/1728/386.4 —
9 SH=P T1312.750,.5 E=29000. WU=19.24*.490/1728 M=19.24*.490,/1728/386.4 —
10 SH=P 1= 8. 625,.5 E=29000. W=12.76*.490/1728 M=12.76* .490/1728/386.4 .

11 SH=P T7=45.500, 5 £s29000. W=70.69*.490/1728 M=70.£9%.490/1728/386.4 P
12 SH=P T=43. 000, E=29000. U=66.76‘.490/1728 M=66.76*%.490/1728/386.4 1)
‘1:3 A=1E6 J=1E8 I= ‘EB 1€8 E=1. : RIGID LINK <
::: --- Meightless stiff beams connect from bolt holes to Haster node 299 o

101 299 201 M=1 LP=0,63 : LR=0,1,0,0,1,1
102 299 202 M=1 LP=0,63 : LR=0.1.0.0.1.1
103 299 203 M=1 LP=0.63 : LR=0,1,0,0.1,1
104 299 204 M=1 LP=0,43 : LR=0,1.0.0.1.1
105 299 205 M=1 1P=0,63 : LR=0,1.0,0.1,1
106 299 206 M=1 LP=0,43 : LR=0,1.0,0,1.1
107 299 207 M=1 LP=0,63 : 1R=0.1.0.0.1,1
108 299 208 M=1 LP=0,63 : LR=0.1.0.0.11
109 299 209 M=1 LP=0,63 : LR=0.1.0.0.1.1
110 299 210 N=1 LP=0,63 T LR=0,1.0.0.1.1
111 299 211 u=1 LP=0,63 : LR=0,1,0,0.1,1
112 299 212 M=1 LP=0.63 : LR=0.1.0.0.1,1
113 299 213 M=1 LP=0,63 : LR=0.1.0.0.1.1
114 299 214 M=1 LP=0,63 i LR=0.1.0,0.1.1
115 299 215 M=1 LP=0.63 : LR=0.1.0.0.1.1
116 299 216 M=1 LP=0,63 T LR=0,1.0.0.1.1
117 299 217 M=1 LP=0,63 T LR=0.1.0.0.1.1
118 299 218 M=1 LP=0,63 : LR=0,1.0.0.1.1
119 299 219 N=1 LP=0,63 : LR=0.1.0.0.1.1
120 299 220 M=1 LP=0,63 : LR=0.1,0.0.1.1

C
C --- Steel Pipes
[
201 181 301 M=2 LP=3,0

£91-VQ-WM-QS-IHM
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420 1314 1213 H=3 LP=0,414 1018 Jo= 81, 33, 34 ETYPE=0 M=1 TH=3.0 iP=0
C ) . 1019 Ja= 81, 34, 14 ETYPE=0 M=1 TH=3.0 LP=0
c 3/8% Light support (Dwg no. 40-4), Lower mast Section B-8, C-C 1020 Ja= 14, 34, 15, 35 ETYPE=0 M=1 TH=3.0 (P=0
c 1021 Ja= 15, 35, 16, 36 ETYPE=0 =1 TH=3.0 LP=0
501 1401 1403 M=4 LP=0,1402 RE=0.803,0.803 1022 J0= 16, 36, 17, 37 EVYPE=0 M=1 TH=3.0 LP=0
502 1501 1503 M=4 :v-o 1502 RE=0.803,0.803 1023 Ja= 17, 37, 18, 38 ETYPE=0 MW=1 1H=3.0 LP=0
503 1601 1503 M=4 LP=0,1602 REs=0. aeu 0.803 1024 Ja= 18, 38, 85 ETYPE=0 M=1 TH=3.0 LP=0
c . i 1025 Jo= 85, 38, 39 ETYPE=0 M=1 TH=3.0 LP=0
c 3/8% Gas Pipe (Dug no. 40-12), Lower mast Section A-A 1026 Ja= mm 39, 19 ETYPE=0 M=1 TH=3.0 LP=0
c 1027 Jo= 19, 39, 20, 40 ETYPE=0 M=1 TH=3.0 LP=0
504 1702 1703 M=6 LP=0,1704 RE=0.803,0.803 1028 Ja= 20, 40, 1, 21 EIVPE=0 M=1 1TH=3.0 LP=0
505 1704 1703 M=6 LP=0,1701 RE=0. gu 0.803 c
c c
C --- Stiff beam connections from Lower Mast bottom plates to Camera € ... CIRCULAR & SQUARE BOUNDARY PLATES
c c
601 1801 2001 W=7 LP=3 1101 Ja= 65, 1,55, 2 ETYPE=0 M=1 TH=3.0 LP=0
602 1802 2001 M=7 LP=3 1102 J0= S5, 2, 45, 3 EVYPE=0 M=1 TH=3.0 LP=0
603 1803 2001 M=7 LP=3 1103 Ja= aa 45, S, 4 ETVPE=0 M=t TH=3.0 LP=0
604 1804 2001 H=T7 LP=3 1104 Ja= au 4, 6, S ETYPE=0 M=1 TH=3.0 LP=0
c 1105 Ja= n~ 43, 7, 6 ETYPE=0 M=1 TH=3.0 LP=0
C --- Beams from the Riser Model, MPF-03 1106 Ja= S. 42, 8, 7 ETVPE=0 M=1 TH=3.0 LP=0
c 1107 J4Q= 1G, 51, 9, 41 EIYPE=0 M=1 TH=3.0 (LP=0
1001 299 3005 M-8 LP=3,0 1108 Ja= 11, 61, 10, St ETVPE=0 M=1 1TH=3.0 LP=0
1002 3002 3006 M9 iP= 3,0 1109 Jo= 12, 71, 11, 61 EIYPE=0 M=1 TH=3.0 LP=0 <
1003 3003 3007 M=10 LP= 3,0 1110 Jo= 13, 81, 12, 71 ETYPE=0 M=t TH=3.0 LP=0 (e)
1004 3004 3008 MN=10 LP= 3,0 111 J0= 14, 15, 81, 82 ETYPE=0 M=1 TH=3.0 LP=0 —
1005 3005 3009 M=13 LP=-2,0 1112 Jo= 15, 16, 82, 83 ETYPE=0 M=1 TH=3.0 LP=0 )
1006 3006 3009 K=13 LP=-2,0 1113 Jo= 16, 17, 83, 84 ETYPE=0 M=1 TH=3.0 tP=0 —
1007 3007 3009 M=13 LP=-2,0 1114 Jo= 17, 18, B4, 85 ETYPES0 M=1 TH=3.0 LP=0 —
1008 3008 3009 M=13 LP=-2,0 1115 Ja= 85, 19, 75, 20 ETYPE=0 M=) TH=3.0 LP=0 h
1009 3010 3009 M=13 LP=-2,0 1116 J4a= 75, 20, 65, 1 ETYPE=0 M=1 TH=3.0 LP=0 o
1010 3009 3011 M=11 LP= 3,0 [ o
1011 3011 3012 M=12 LP= u 0 6=9,1,1,1,0,0 C ...INNER SQUARE PLATES <
c
[ 1201 Ja= 51, 52, 41, 42 ETVPE=0 M=1 TH=3.0 LP=0 o
C ..ll.l'.""lllll.l.'.ll."l...."l.l'.l.'ll........'.'l.'..l'l'll‘ll‘llll.ll ﬂNON Loﬂ WN. MUn bN. bu m.—&vmuo :"d ﬂ:"U-O _rvnc
SHELL 1203 Ja= 53, 54, 43, 44 ETYPE=0 M=1 TH=3.0 LP=0
NM=1 0=1 x=0 Y=0 2Z=-1,-1,-1,-1 1204 JO= 54, 55, 44, 45 ETYPE=0 M=1 TH=3.0 LP=0
( 1205 Ja= 61, 62, 51, 52 ETYPE=0 M=1 TH=3.0 LP=0
C --- Adjustment of Wei n of plate to account for unmodelled parts 1206 Jo= 62, 63, 52, 53 ETYPE=0 M=1 1H=3.0 LP=0
[ ,Scale factor = 1. 1207 Ja= 63, 64, 53, 54 ETYPE=0 M=1 TH=3.0 LP=0
[ 1208 Ja= 64, 65, Sk, 55 ETYPE=D M=1 TH=3.0 LP=0
1 E=29000. U=0.25 W=0.49%1.377/1728 MN=0.49*1.377/1728/386.4 :Steel Plates 1209 Jo= 71, 72, &1, 62 ETYPE=0 M=1 TH=3.0 LP=0
[« 1210 Ja= 72, 73, 62, 63 ETYPE=0 M=1 TH=3.0 LP=0
€ --- Shielding Plate 3% thick 1211 Jo= 73, T4, 63, 64 ETYPE=0 M=1 TH=3.0 LP=0
[ 1212 Ja= 74, 75, 64, 65 ETYPE=0 M=1 TH=3.0 LP=0
€ ... OUTER RING 1213 Jo= 81, 82, 71, 72 ETYPE=0 M=1 TH=3.0 LP=0
c 1214 Jo= 82, B3, 72, 73 ETYPE=0 M=1 1H=3.0 LP=0
1001 Ja= 1, 21, 2, 22 ETYPE=0 MN=1 TH=3.0 LP=0 1215 Ja= 83, B4, 73, 74 ETYPESQ M=1 TH=3.0 LP=0 ;
1002 Ja= 2, 22, 3, 23 EIYPE=0 M=1 1TH=3.0 LpP=0 1216 Ja= ETYPE=0 M=1 TH=3.0 LP=0
1003 Jo= 3, 23, 45 ETYPE=0 M=1 TH=3.0 LP=0 c -
1004 JQ= 45, 23, 24 ETYPE=0 M=1 TH=3.0 LP=0 C --- MANIFOLD TUBE THICK, 4% TALL Iy .1 )
1005 4Q= 45, 24, & ETYPE=0 M=1 TH=3.0 LP=0 c c. e & T
1006 J40= 4, 24, S5, 25 ETYPE=0 M=1 TH=3.0 LP= 2001 J4Q=121,122, 21, 22 EVYPE=0 M=1 .TH=2.00 LP=0 . Ny
1007 Ja= 5, 25, 6, 26 EIVPE=0 M=1 TH=3.0 LP=0 2002 Ja=122,123, 22, 23 EIYPE=0 M=1 1TH=2.00 LP=0 A messt
1008 Ja= 6, 26, 7, 27 EIVPE=0 M=1 TH=3.0 LP=0 2003 Ja= dmu 124, 23, 24 ETYPE=0 M=1 TH=2.00 LP=C foae el e |
1009 Ja= 7, 27, B8, 28 ETYPE=0 M=1 TH=3.0 LP=0 2004 JQ=124, 125, 24, 25 ETYPE=0 M=1 TH=2.00 LP=0 -
1010 JQ= 8, 28, 41 ETYPE=0 M=1 T#=3.0 LP=0 2005 Jo= dmm auo 25, 26 ETYPE=0 M=1 ,TH=2.00 1LP=0 lesdd 5, -
1011 0= 41, 28, 29 ETYPE=0 M=1 TH=3.0 LP=0 2006 .Bu._~o._-. 26, 27 ETYPE=0 M=1 |TN=2.00 LP=0 9
1012 Ja= 41, 29, 9 ETYPE=0 M=1 TH=3.0 LP=0 2007 J0=127,128, 27, 28 ETYPE=0 M=1 |TH=2.00 LP=0
1013 Ja= 9, 29, 10, 30 ETYPE=0 M=1 TH#=3.0 LP=0 2008 Ja=128,129, 28, 29 ETYPE=0 M=1 w-znw.ca. Lp=0
1014 Ja= 10, 30, 11, 31 ETYPE=0 M=1 TH=3.0 LP=0 2009 Ja=129,130, 29, 30 ETYPE=0 M=1 |TH=2.00: LP:=0
c 2010 J0=130,131, 30, 31 ETYPE=0 M=1 _qan.cE LP=0
1015 Ja= 11, 31, 12, 32 ETYPE=0 M=1 TH=3.0 LP=0 2011 Ja=131,132, 31, 32 ETYPE=0 M=1  TH=2.0 LLP=0
1016 o= 12, 32. 13, 33 ETVPE=0 M=1 TH=3.0 LP=0 2012 J0=132133) 32) 33 ETYPE=0 M=1 __.."~.8_ LP=0
1017 Ja= 13, 33, 81 ETYPE=0 M=1 TH=3.0 LP=0 2013 Ja=133,134, 33, 34 ETVPE=0 M=1'1#=2.00' LP-G
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0670171994 15:46 filename: CH-8-01 Page 15  06/01/1994 15:46 filename; CH-8-01 Page 16

C --- Bottom Plate, 1/2% thick 0.90909 0.21060 0.21060 0.21060
c 1.09848 0.17444 0.17444 0.17444
4002 JO=1801,1804,1802,1803 ETYPE=0 N=1 TH=0.5 LP=0 1.28788 0.14890 0.14890 0.14890
. 1.47727 0.12990 0.129%0 0.12990
c RAAAAEAARAAARRAR AN AR AANANARR AN RAANARARDRARNANRANARARAARANRAR AN AN RN R AR RRANNNR 1'66667 0.11520 o.“szo 0-11520
LOADS 1.87500 0.10263 0.10263 0.10263
2001 L=1 F=0,0,-.128 2.08333 0.09256 0.09256 0.092556
c 2.29167 0.08430 0.08430 0.08430
C --- Loads from the Riser Model, MPF-03 2.50000 0.07740 0.07740 0.06774C
c 2.83654 0.06825 0.06825 0.06825
299 F=0,0,-.441 L=t . 3.17308 0.06104 0.06104 0.06104
3002 F=0,0,-.247 L=t 3.50962 0.05521 0.05521 0.0552t
3003 F=0,0,-.11762 L=1 3.84615 0.05040 0.05040 0.05040
3004 ¢=0,0,-.11762 L=1 £.44712 0.03741 0.03741 0.03741
3009 £=0,0,-.0191 =1 : 19.1 lbs . 5.04808 0.02884 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=1 ;: 244.3 lbs ¢ 45.66 ibs + 6.8 ibs ) 6.25000 0.01860 0.01860 0.018560 o
7.18750 0.01403 0.01403 0.01403
c RREARRRANT R U AR AR AR AR AN AARARN AR AANRANARR RN A AR AR AANAN A SRR ARARNRNAARBAARAANARANORS a ‘2500 0.01095 o 01095 0.01095
MASSES 9.06250 0.00878 0.00878 0.00878
2001 M= .128/386.4,.128/386.4,.128/386.4 10.00000 0.00720 0.00720 0.060720
g - ".sses fro- the Riser "odel. nPF-os c AR AR SRR AR EARAARRARRANANANN AR R NAARRRARRERARRR AN AAKARAARAR R DN ARAARRAARRRAR
Cc COMBO
299 M= .441/386.4, .441/386.4, .441/386.4 1 ¢c=1.0
3002 M= _247/386. 4 .247/386. ‘ .247/386.4 2 D= 1.0
3003 M=.11762/386. 4 .11762/7386. 4,.11762/386 4 3 ¢c=1.0 »D=1.0
3004 MN=.11762/386. 4,.11762/366 4,.11762/386.4 4 c=1.0 Dp=-1.0

3009 M= .0191/386.4, .0191/386.4, .0191/386.4

3010 M= 2.538/3B6.4, 2.538/386.4, 2.538/386.4 < =
3011 M=.29676/386. 4,.29676/386 L, .29676/386.4 o, ?_;
c AR AARN AN R AR R AN R A RN RARANARANAR AN AR AR SR ERRN R A AR AR REAN SRR R RRARAN RN ARANAR AR ERN * Jﬂ
SPEC [ o |
$=386.4 A=0.0 ©=0.02 bl 2
c =
C WNon-reactor Safety Class 2 2X damped Desngn Spectrum from Figure 3 and 2o |
C Table 2, scaled by 0.6, SDC 4.1 Revision 12, Design Loads for Facilities pt g
c .7
C Convservatively, Sa is applied 100X in all 3 directions (2 hori., 1 vert) o 5:
c
¢ w

Per(sec) SAx(g) SAE(S) SAZ(
0.01000 0.12000 0.12000 0.120 0
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 0.14871 0.14671 0.14671
0.04508 0.15935 0.15935 0.15935
0.05000 O0.17160 0.17160 0.17160
0.05833 0.19158 0.19158 0.19158
0.06667 0.21076 0.21076 0.21076
0.07500 ©.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 0.25706

0.82%’).23151 0.23151 0.23151
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4.3 Input data file for SAPSTL

Since stainless steel is used, the SAPSTL built-in formulas for
ordlnary 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 ANSI/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.
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Client _ By__T¥—  pate of 9%
Subject ~E€cTIon PRorermES chk'd 4//“ Date @, % "1 .
‘_-:_imj_.:z___ - /‘/'{f'/ug':@; 'y ::\:_.‘," o PSS T
STeel PifES
E = 29,000 Ku PIPE ©  CompacT s€cTionN)
-ﬁ = 30 kKu K= 2 (LACNGS ArE §‘\’AGQ5¢ED)

Aowssies ¢ Tp = 16 (066 Fy) = 3162 ke

Fb)\.‘," \L (0‘75 ‘G-a) = '5@ Kd—v MQA-'S("\‘-«P“;
Fae =( %—G < ) KL '*\').v\
ey reati LI e A Bl
2 E’MS - '0-0%3('%)% L6 =\2.29
F, o= 140 4fy)s 16,9
LACING S o
R& = 25 kee b= 1" t: U T 7B <SJE?';"‘°-‘5 Compacr secr
ALLOWABLES - Foe 16 (06683) = 264
Fb.,...: A (O."Y"‘a)’ 30 K
!
Foc- 12 - ()] 1
KA. 140 o0 S 200 NG —e———
r o 05%
e A Tricgess  INSTEAD of Vi -
Pvt: 40 gL, 1404 - 9572
Y L0712
e F - !
= 2- R(ase) |« b= 353 K« )

.l

. \ 6 (0.45fy)

l? K"‘« 'l\r\S;u»G Plu-l:w.é"lous .

S 4 (o.MQ
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Client By P4 pate 2['[94
sublect SECTION Profertics chicd - bate /12,77
; e g
" " [~ =25 ‘ - ~
_Ra: 25 ke o= | t: 3/? EARC jﬂ,:a’ 35 TomracT seLT
ALLowABLeS - T = 16 (066 44) » 264 vu
Fomaz 16 (075 £33 = 3o ww
k& . 10559 | 148 5120
Y D\0%
KL .
Fac= [12- £(5)]| %16 = 16T
Fag = LG (o4shy) = 19k
Fv = 16 (0 4fy) = 16K
25" GAS PirEs
?b}“ 25 Y Pipe = Comract

AlLowssLes - Fo= 16 (0.6l fy): 264 e
Fommez L6 (0Arf9)2 30 1

A - )
T, s 57 < 120
£, _ B -0k Jxre - .
Fac - {;L T T () [x1e= 1433 «w

Fag = 16 (0456) = 1Rk

—
Y

VR \Q(O‘*"CZB - Ié [Cac
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A JUT NPT PARameTzo s S0 :ﬁ?,s,ug;

STEEL P\PES - K=2  (C:0 2% K32 LATGGS AR TTAGGERED)
LACING S K= , C=0.%%

(wie Vo THick)
LIGHT SupPpoer: K = | C=-0.8%

(Gxs Piees - K=l £ C:o.88
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WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 66458-01 RUN ID: CM-A-04S
P e bbbt

c

C Units = Kips, in fy=60 ksi  Steel densitz=490 pcf = 0.0002836 kci
c tt.'itttti'ht.ﬁitt*t.‘tt.*ti'.tt'iﬁ..'tﬁtt“. ARRNARABAARA AR AARRARARARRA R NS
¢ .
C Update Log
Date By Version Description

& 5726794 PKL CM-A-01S SAPSTL for SAP90 run CM-A-01
c 5/27/94 PKL CH-A-02S SAPSTL for SAP90 run CM-A-02

¢ 5/31/9% PKL CM-A-03S SAPSTL for SAP90 run CM-A-03
C 6/02/94 PKL CM-A-03S SAPSTL for SAP90 run CM-A-04
g t..tt‘.ltii!'ttttl.tt.i.'i*tiit.'t......ﬁtt‘tt.tttt.ititt..t.ttttttiti'tttit
C
cC C ter Models Maming Nomenclature
C SA files are named using the following terminology:

c CH-A-01S.ext  (*.ext as described by SAP90 Manual)

c 12345678
Cc

C where: Character Description
c 1-2 CM= Camera Assembly Model
C 4 A = Model A, B, C.. etc

c 5 Model A, B, C... etc.
c 6-7 Run Number
c 8 S denotes SAPSTL file

[
[ ltttii.tittﬁ.‘ttt‘-‘8-tttiit..iitit.ttﬁ.t.l.i‘.ltt.'ﬁtt‘i..t.it'ﬁttttitiii't
CONTROL

iIX= :DATACHECK=1, MNORMAL=0, STRESS FILE=2
c .ittttt.ttttititttti-tttttitttttttii‘ttttti'ti.tt.‘.t.ittli..ttttii.‘.ttttit
coMB0

1 c=1

2 D=1

3 ¢=1,1 D=1

4 c=1.-1 D=-1
c tﬁitiltttiit.t.itttittt!tﬁtti.'-t.i*tt‘tt.i.tt-i.ttt.tiﬂ*t-‘Iﬁtttt..ttﬁtlﬁtl

SECTIQNS

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

1 MN=N A=9E9 J=9E9 [=9E9,9E9 AS=9£9,9E9 E=1 6=1 W=0.0 H=0.0
...Steel Pipes § (Dwg No. 42-8) 1 /4 ips

1=1.66,0.14 €=29000. Fy=30 F=31.68, 36, 12.89, 28.8, 16.8
w*sREVISED to use 1/4% thick****

FY=25 F=26.4, 30, 3.53, 18, 16

2 MN=S SH=P
...3/16" Thick X-braces (Dwg Na. 40-5)

3 MN=S SH=R T=1,0.25 E=29000.
...3/8% Thick light supp (Dwg No. 40-4) Lower Mast Sections 8-B, C-C

4 MWN=S SH=R T:LO.}TS £=29000. FY=25 F=26.4, 30, 7.67, 18, 16
...Short link from center of pipes to braces

5 MN=N A=9E& J=9E6 [1=9E6,9E6  AS=9E6,9E6 E=1. G=1. W=0.0 M=0.0

...Gas Pipes (Dwg No. 40-12) Lower Mast Section A-A

1=0.675,0.15 E£=29000. F£Y¥=25 F£=26.4, 30, 14.33, 18, 16

OO AOm 0N One N0 O00O0

6 MN=S SH=P

c
g ...Stiff beams which connect from lower mast bottui plate to C.G. of camera

7 WN=N  A=9ES J=9E7 I1=9£7,9E7 AS=9€5,985 E=1 G=1

07/13/1994 10:37 Filename: CM-A-048 Page 2

¥=0.0 #“=0.0

c AR RARRN SR RN AR AN NN AR AR B ARN SRR NANNAR RN ANASRAN AR R A ALK AR AN AR AR RRA AR AAN A AR S
FRAME

[
C ...Steel Pipes (Dwg No. 42-8) 1 1/4 ips

¢ 201 268 1 T=1 Ms2 K=2,2 (=0.85,0.85

E ...3/16% Thick X-braces (Dwg No. 40-5) ***REVISED to use 1/4% thick***
401 420 1 T=1 M=3 K=1,1 (=0.85,0.85

§ ...3/8% Thick light supp (Dwg No. 40-4) Lower Mast Sections B8-B, C-C
501 503 1 T=1 M=4 K=1,1 C=0.85,0.85

g ...Gas Pipes (Dwg Mo. 40-12) Lower Mast Section A-A

¢ 506 505 1 T1=1 =6 K=1,1 (C=0.85,0.85 ‘

0 A8y ‘I1 *LOA
£9T-VQ-WM-QS-JHM
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UKD CONSULTANTS ¢ sp-um-DA-163

Vol. II, Rev. 0 Sheet No. 51
Job #:66481-01 Job: ~ WHC/MPF CAMERA ASSEMBLY ANALYSIS By M Dae §/5 faa

Client: WHC ~ Subject:  SAP90 ANALYSIS DOCUMENTATION chi'd £ [ Kpate R/S/94

5.1 General Discussion

SAP90 output

The extensions of the SAP90 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 Graphical 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.

C disket

The final runs of SAP90 / SAPSTL output files are saved on PC
diskettes and they are provided with this documentation.
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Job #:66481-01 Job:  WHC/MPF CAMERA ASSEMBLY ANALYSIS By P— pae /51w
)
Client: WHC  Subject: SAP90 ANALYSIS DOCUMENTATION chk'd L)X Date £/S/%y .

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. '

>

i
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URS CONSULTANTS WHC-SD-WM-DA-163

Job #:66481-01 Job:

Client: WHC  Subject:

Vol. II, Rev. O

WHC/MPF CAMERA ASSEMBLY ANALYSIS

SAP90 ANALYSIS DOCUMENTATION

—

Sheet No. 2 3 |

Chk'd Date

5.3 SAPSTL Output

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

Section.

Mol IR - 3 n2ale s Emeimacs
ERE/laha b Siemg R 233e@iANES, BRTiDasTS
‘.'l!\!i Aol e WU N ANSUE v

JOB No. 0664¢|-0l

CALC. No. 5 3.\ thwe 5.3.1%

BY M DATE ¢/¢/aa

CKD  1/n DATE ¥/13/%

11-69
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07/13/1994 10:37 Filename: CM-A-04S Page

1

07/13/1994 10:37 Filename; CM-A-04S

WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 66458-01 RUM 1D: CM-A-04S

c AARNANARNANBANRARAR A AR AR R AR R R EARNOARARRNARAR RN ARANANE RN A RN AR AL ANACNANETAR AN

Units = Kips, in fy=60 ksi Steel density=490 pcf = 0.0002836 kci
KAERARRARAN AR AR AN R AN AANREANARNERANAANA R AR RRA R NN EAANRARRARARARNARSAN N RAANN A RS

Update Log

Date 8y Version Description

5726794 PKL CM-A-01S SAPSTL for SAP90 run CM-A-01

5727794 PKL CM-A-028 SAPSTL for SAP90 run CN-A-02

5/31794 PKL CM-A-03S SAPSTL for SAP90 run CH-A-03

6702/94 PKL CH-A-03S SAPSTL for SAP90 run CH-A-04

AANANAS R NRRAN SR ARN R AR R AN RN AR AN S AN AR E R A RO R RN R ERAC VAR AR R AR AN RARN AN SR NN AR AN

c ter Models Naming Nomenclature
SA files are named using the following terminology:

CM-A-01S.ext (*.ext as described by SAP90 Manual)
12345678
where: Character Description
1-2 CM= Camera Assembly Model
4 A = Model A, B, C.. etc
5 Model A, B, C... etc.
6-7 Run N r
8 S denotes SAPSTL file

OOAMOOOOOOOOOOODNOHOOONNOOO0O0

c AAARAAN AR RAR RN A AR A RN SR AANRA AR AN RN ARRN SN AN AN AN RO R AN RAR AR R AINSARANNANAAN AR AR TS

CONTROL
1X=2 :DATACHECK=1, NORMAL=0, STRESS FILE=2
C

(o ANAARRARAAARA RN AR AR AR AR AR AR AR AR AAAN A SR AAR AN ERAN AN AN AR AR AR AR AR AR AR R AN CRAANAS

COMBO

-t
[y
[N U L]

- b b -
-
-
o
"
-

2
3
4

(v Xxk-d
'
-
o
"
'
-

c AANAN AN ERRR AR AR AR N ARARA RS ARANANRENRAAN RN R RSN AAAR KA R R AR ARR R A AR AAERRARRAA RN AR

SECTIONS

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

I1=9E9,9E9 AS=9£9,9E9 E=1 ¥=0.0 M=0.0
(Dwg No. 42-8) 1 1/4 ips
1=1.66,0.14 E=29000. FY=30 F=31.68, 36, 12.89, 28.8, 16.8
**2REVISED to use 174" thick****
FY=25 F=26.4, 30, 3.53, 18, 16

1 MN=N A=9E9 J=9E9 G=1
...Steel Pipes

2 MN=S SH=P
...3/716" Thick X-braces (Dwg No. 40-5)

3 MN=S SH=R T1=1,0.25 E=29000.
...3/8" Thick light supp (Duwg No. 40-4) Lower Mast Sections 8-8, C-C

4 MN=S SH=R T1=1,0.375 E=29000. FY=25 F=26.4, 30, 7.67, 18, 16
...Short lLink from center of pipes to braces

S MN=N A=9E4 J=9E6 1=9E6,9E6 AS=9E6,9E6 E=1. G=1. W=0.0 M=0.0

...Gas Pipes (Dwg No. 40-12) Lower Mast Section A-A

MO OO OO OO0 OO0 O0O0O0

6 MN=S ii:P 1=0.675,0.15 E=29000. FY=25 F=26.4, 30, 14.33, 18, 16

€ ...Stiff beams which connect from lower mast bottom plate to C.G. of camera
C

. 7 MN=N A=9ES J=9E7 I1=9€7,9E7 AS=9€5,965 E=1 G=1 W=0.0 M=0.0

c RERRRAAN AR R ANANA RN R A AR AR AR A AR AN I ARN RN RN NARR AR 2 A A A AR R AN AR AR A RS AR EARNRR RS

FRAME
c

(2]

...Steel Pipes (Dug No. 42-8) 1 1/4 ips
201 268 1 T=1 M=2 K=2,2 (=0.85,0.85

...3716% Thick X-braces (Dwg No. 40-5) ***REVISED to use 1/4" thick***
«01 420 1 71=1 M=3 «K=1,1 (=0.85,0.85

...3/8% Thick Light supp (Dug No. 40-4) Lower Mast Sections 8-8, C-C
501 503 1 T=1 M=4 Kk=1,1 (C=0.85,0.85

...Gas Pipes (Dwg No. 40-12) Lower Mast Section A-A
504 505 1 M=6 Kk=1,1 (=0.85,0.85

oMM OO0 OO0 O

T=1

0 A3Y ‘Il *LOA
£9T-YQ-WM-0S-DHM
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771371994  10:40 Filename: CM-A-04S.ST{

eL-11

COKTROL DATA

EXECUTION MODE - - - - - -
CODE TYPE - - - - - - - -
PRINT SUPPRESSION FLAG - -

PAGE

Page 3

1

SAP90_FILE:CM-A-04/SAPSTL_FILE:CM-A-04S.STL
WHC/HPF CAMERA ASSEMBLY ANALYSIS JOBN: 856458-01 RUN ID: CM-A-04S

OVERRIDE FLAG FOR UNITY K-FACTORS - -

TYPE OF UNITS - - - - - -

INTERACTION STRESS RATIO CUTOFF - - -

SHEAR STRESS RATIO CUTOFF

2
1 (AISC 1989 ASD)
0
0
E
0.0005
0.0005

07/13/1994 10:40 Filename: CM-A-04S.STL . Page &

PAGE 2
SAP9O FILE:CM-A-U4/SAPSTL_FILE:CM-A-04S.STL
WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: B6458-01 RUN ID: CM-A-04S

LIVE LOAD

LOAD LIVE LOAD -
1 N
2 N
3 N
4 N

0 "ASY ‘Il " |OA
£91-VQ-WM-QS-IHM



0771371994 10:40 Filename; CM-A-04S.STL Page 5 07/13/1994 _10:40 Filename: CM-A-04S.STL Page 6
PAGE 3 PAGE 4
SAP90 FILE:CM-A-04/SAPSTL_FILE:CM-A-04S.STL SAP90 FILE:CM-A-Us/SAPSTL_FILE:CH-A-04S.STL
WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: B6458-01 RUM [D: CM-A-04S WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: B6458-01 RuN 1D: CM-A-04S
LOAD CONDITION COMBINATION MULTIPLIERS SECTION PROPERYY DATA
COMBINATION  CONDITION FACTOR
1 PROP SECTION DEPTH  FLANGE  FLANGE WEB  FLANGE  FLANGE
1 1.000 1D TYPE WIDTH  THICK  THICK  WIDTH  THICK
2 T0P ToP BOTTOM  BOTTOM
D 1.000 (in) (in) (in) CGin) (in) (in)
3 16 6.000 0.
1 1.000 2 P 1.660 1.660 0.140 0.140
2 1.000 IR 1.000 0.250
D 1.000 4 R 1.000 0.375
4 ) 5 6 0.000  0.000
1 1.000 6 P 0.675 0.675 0.150  0.150
2 -1.000 76 0.000 0.000
D -1.000

gL-11
A9y ‘II °LOA
-WM-0S-JHM

0
€91-vd
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0771371996 10:40 Filename: CH-A-04S.STL Page

7 Q7/13/1994

10:40

filename:

CM-A-04S.STL

Page 8

PAGE 5
SAP90 FILE:CM-A-04/SAPSTL FILE:CM-A-04S.STL
WUHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: B6458-01 RUN ID: CM-A-04S

SECTION PROPERTY DATA
PROP SEC AREA MOMENTS OF INERTIA SHEAR AREAS
133 122 A2 A3

10 TYP

(in 2) Cin_&) (ind) (in2)  (in2)
0.9000E¥10 0.90000E¥10 0.90000E+10 0.9000E+10 0.9000€+10
0.6685E+00 0.19471E+00 0.19471E+00 0.3343E+00 0.3343E+00
0.2500E+00 0.208336-01 0.13021E-02 0.2083€+00 0.2083E+00
0.3750E+00 0.31250E-01 0.43945E-02 0.31256+00 0.3125€+00
0.9000E+05 0.90000E+07 0.90000E+07 0.9000E+07 0.9000E+07
0.2474E+00 0.92195E-02 0.92195€-02 0.1237E+00 0.1237E+00
0.9000E+06 0.90000E+08 0.90000E+08 0.9000E+06 0.9000E+06

NI N -
VOV OD

vi-11

PROP SEC
10 TYP

OIS N -
[ XX R AT

SECTION

WHC/MPF CAMERA ASSEMBLY ANALYSIS
PROPERTY

SECTION MODUL]

s33

0.2344E-01
0.0000E+00
0.2732€-01
0.0000E +00

PAGE 6

SAP90_FILE:CM-A-04/SAPSTL_FILE:CM-A-04S_STL
JOB#: B6458-01 RUN ID: CM-A-04S

DATA

0.0000€+00
0.3244E+00
0.6250€-01
0.9375€-01
0.0000€+00
0.4247€-01
0.0000£+00

P;ASTIC KOooUL 1

222

(i 3)
0.0000E+00
0.3244E+00
0.1563€-01
0.3514€-01
0.0000E+00
0.4247E-01
0.0000€+00

RADII OF GYRATION
R33 R22

(in)
0.000
0.540
0.289
0.289
0.000
0.193
0.000

(in)
0.000
0.540
0.072
0.108
0.000
0.193
0.000

0 "A3Y ‘I " |OA
€91-VO-WM-QS-JHM



g.-11

0771371994  10:40 Filename: CM-A-04S.STL Page 9 0771371994 10:40 Filename: CM-A-04S.STL Page 10
PAGE 7 PAGE 8
SAP90 FILE:CM-A-04/SAPSTL_ FILE:CM-A-04S.STL SAP90 FILE:CM-A-04/SAPSTL_FILE:CM-A-04S.STL
WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#¥: 56458-01 RUN 1D: CM-A-04S WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: B6458-01 RUN 1D: CM-A-04S
MATERIAL PROPERTY DATA FRAKE ELEMENT DESIGN DBATAR
PROP MAT  MODULUS YIELD BENDING BENDING AXIAL AXIAL SHEAR ELT ELT PROP FACTOR FACTOR FACTOR FACIUR COEFF COEFF COEFF FACTOR
10 TYP E FY 833 F822 FA(C) FA(T) FV 10 TYPE 0 K33 K22 FOR L33 FOR 122 CM33 (M22  CB FOR LL
(Ksi) - (Ksi) (Ksi) {Ksi) (Ksi) (Xsi) (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 0.360E+02 102 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
2 S 0.290£+05 0.360£+02 0.317E+02 0.3606+02 0.129E+02 0.288£+02 0.168€+02 103 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
3 5 0.2906+05 0.250E+02 0.264E+02 0.300E+02 0.353E+01 0.1B0E+02 0.160E+02 104 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
4 S 0.290£+05 0.250E+02 0.264E+02 0.300£+02 0.767E+01 0.180€+02 0.160E+02 105 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
S N 0.100E+01 0.360E+02 106 1 {1 1.000 1.000 1.000 1.060 0.00 0.00 0.00 1.00
6 S 0.290E+05 0.250E+02 0.264E+02 0.300E+02 0.143E+02 0.180E+02 0.160£+02 107 1 1 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 1.060 1.000 1.000 0.00 ©0.00 0.00 1.00
109 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
. 110 1 1 1.006 1.000 1.000 1.000 0.00 0.00 0.00 1.00
11 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
112 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
113 1 1 1.000 1.000 1.000 1.060 0.00 0.00 0.00 1.00
14 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
115 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
116 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 <<
17 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00°5,
118 1 1t 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00.
119 1 1 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00
120 1 1t 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00%
201 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.60 1.00.
202 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
203 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.0079
204 1 2 2.000 2.000 1.000 1.060 0.85 0.85 0.00 1.00¢
205 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00.-
206 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
207 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00°
208 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
209 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
v 210 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
211 1 2 2.000 2.000 1.000 1.600 0.85 0.85 0.00 1.00
212 1 2 2.000 2.000 1.000 1.0u0 0.85 0.85 0.00 1.00
. 213 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
214 1 2 2.000 2.000 1.000 1.6ud 0.85 0.85 0.00 1.00
215 1 2 2.000 2.000 1.000 1.0o0 0.85 0.85 0.00 1.00
216 1 2 2.000 2.000 1.000 1.0u¢ 0.8 0.85 0.00 1.00
217 1 2 2.000 2.000 1.000 1.0u0 0.85 0.85 0.00 1.00
218 1 2 2.000 2.000 1.000 1.5u¢ 0.85 0.85 0.00 1.00
219 1 2 2.000 2.000 1.000 t.0uc 0.85 0.85 0.00 1.00
220 1 2 2.000 2.000 1.000 f.0,0 0.85 0.85 0.00 1.00
221 1 2 2.000 2.000 1.000 1.000 0.85 0.85 0.00 1.00
222 1 2 2.000 2.000 1.000 1.0u¢ 0.85 0.85 0.00 1.00
223 1 2 2.000 2.000 1.000 1.00c 0.85 0.85 0.90 1.00
224 1 2 2.000 2.000 1.000 1.6u0 0.85 0.85 0.00 1.00
225 1 2 2.000 2.000 1.000 1.050 0.85 0.85 0.00 1.00
226 1 2 2.000 2.000 1.000 1.0un 0.85 0.85 0.00 1.00
227 1 2 2.000 2.000 1.000 1.00U0 0.85 0.85 0.00 1.00
228 1 2 2.000 2.000 1.000 1.u6¢ 0.85 0.85 0.00 1.00
229 1 2 2.000 2.000 1.000 1.6uc 0.85 0.85 0.00 1.00
230 1 2 2.000 2.000 1.000 1.0u7 0.85 0.85 0.00 1.00
231 1 2 2.000 2.000 1.000 1..o0 0.85 0.85 0.00 1.00

£91-V0-WM-0S-JHM




Filename: CM-A-04S.STL

:40

10

07/13/1996

Page 11

CHM-A-048.STL

10

CM-A-04S.STL

PAGE

A-04S

CH-,

CM-A U4 /SAPSTL_FILE
RUN 1D:

SAP90 FILE

WHC/MPF CAMERA ASSEMBLY ANALYSIS J0B#: 86458-01

ELEMENT DESIGN DATA

FRAME

WHC-SU-wM-UK-109

Vol. 11, Rev. O
wwwmwmwmwmwmmwwwmwmwwwwmmmmmmmmmmmw 8828388883338

I I (K] i)
alcli-.l-lqlal"“.lcl.l.laltlal.l.lclalnlclqlalclcl.l.lal-l.l¢l¢lnl¢l|l.l1ncl.l.l.lqlal.lif.lql

£8888333333838338883333333333333383833888883238

=
[ d
L
e Mdn

g 283888
23333
m 000000000000000000600000000000000000000000 o Soco
Ly28828888388333383333338338883005008508558K08584

000000000000000000000000000000&&&&&00000000

oQ
QO
(K]
(2=}
(X0
@
BRI “
(-F-F-X~¥-Y--F-]
QOO ORPRLLRRLC0VDD NN NN

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

000 000

-.-..-'-....v.-.;..........“.<.;........;‘.._ LT

FACTUR COEFF COEF

FOR 122 CM33

S 6 & ¢ e & 8 8 & & 4 ® 5 48 s 8t s e et e ey R

FACTOR
1.000
1.000
1.000

"8 §888333333388883388333338333833833388383838
x 2

KZZ

L EEEEEEEEEEEELEPEEEECREEEECELEEEEEEEEEEECEEEEEEEEE

. . EEE K IR T e 8 e e e e o8 s oot
“‘!ll‘“.l‘""“"“‘"“‘1cl‘la'qlilnlal‘clllclalalalal(lcl-lnltldlql‘l

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEECEEEEEEECEEEED

] AR
Y D P P G G P YR P PR P T G P O O P T G O G g (P e g g e O e g e e e T g g

FACTOR
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m
b
wmssssssssssssssssssss5555553333333333333333333341&466
a
Qu
L
P
w

Filename

10:40

0771371994

9

PAGE
CM-A-04S.STL

FILE:
WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 56458-01 RUN 1D: CM-A-04S
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SAP90 FILE:CM-A-04/SAPSTL_FILc:CM-A-04S.STL SAP90_FILE:CM-A-04/SAPSTL_FILE:CM-A-04S.STL
WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: B6458-01 RUM ID: CH-A-04S WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: B6458-01 KUN ID: CM-A-04S
FRAME ELEMENT DESIGN DATA SAP90 FRAME ELEMNENT DATA
ELT ELT PROP FACTOR FACTOR  FACTOR  FACTOR COEFF COEFF COEFF FACTOR ELT  JOINT  JOINT ELEMENT
ID TYPE ID K33 K22 FOR L33 FOR L22 CM33 (M22 (B FOR LL 1D END-1 END-J LENGTH
601 1 7 1.000 1.000 1.000  1.000 0.00 0.00 0.00 1.00 (in)
602 1 7 1.000 1.000 1.000  1.000 0.00 0.00 0.00 1.00 101 29 201 12.500
63 1 7 1.000 1.000 1.000  1.000 0.00 0.00 0.00 1.00 102 299 202 12.500
6t 1 7 1.000 1.000 1.000 1.000 0.00 0.00 0.00 1.00 103 299 203 12.500
106 299 204 12.500
105 299 205 12.500
106 299 206 12.500
107 299 207 12.500
108 29 208 12.500
109 299 209 12.500
110 299 210 12.500
1m 29 21 12.500
12 29 21 12.500
113 29 283 12.500
1 29  2u 12.500
1S 29 25 12.500
16 299 216 12.500
1w 299 217 12.500
118 299 218 12.500 <z
119 299 219 12.500 o=
120 299 220 12.500 -5
201 181 301 12.875 A
8 202 11 302 12.875 Ny
— 203 145 303 12.875 — 1
—_ 206 185 304 12.875 - =
' 205 301 401 10.107 _——
3 206 302 402 10.107 Do
207 303 403 10.107 <>
208 304 404 10.107 L
209 401 501 13.893 oo
210 402 502 13.893 @
» 211 403 503 13.893
212 404 504 13.893
213 401 50 13.893
214 402 502 13.893
215 403 503 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
21 601 701 13.893
22 602 702 13.893
223 603 703 13.893
224 604 704 13.893
25 701 801 10.107
26 702 802 10.107
21 703 803 10.107
228 704 804 10.107
229 801 901 13.893
23 802 902 13.893
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WHC/MPF CAMERA ASSEMBLY ANALYSIS JOBN: 56458-01 RUN ID: CM-A-04S

SAP90 FRAMNME
ELT  JOINT  JOINT
10 END-1  END-J
23 803 903
232 804 904
233 901 1001
234 902 1002
235 903 1003
236 904 1004
237 1001 1101
238 1002 1102
239 1003 1103
240 1004 1104
241 1101 1201
242 1102 1202
243 1103 1203
244 1104 1204
245 1201 1301
266 1202 1302
247 1203 1303
248 1204 1304
249 1301 1401
250 1302 1402
251 1303 1403
252 1304 1404
253 1401 1501
254 1402 1502
255 1403 1503
256 1404 1504
257 1501 1601
258 1502 1602
259 1503 1603
260 1504 1604
261 1601 A701
26, 1602 702
26 1603 1703
264 1604 1704
265 1701 1801
266 1702 1802
267 1703 1803
268 1704 1804
301 301 n
302 302 312
303 303 313
304 304 31
305 401 3]
306 402 412
307 403 413
308 404 414
309 501 511
310 502 512
in 503 513
312 504 514

PAGE
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SAP90 FILE:CM-A-04/SAPSTL_FILE:CM-A-04S.STL

ELEMENT

ELEMENT
LENGTHM

DATA

Filepame: CH-A-04S.STL Page 16

PAGE 14
SAP9O FILE:CM-A USL/SAPSTL_FILE:CM-A-04S.STL

WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 36458-01 KuN ID: CM-A-04S
ELEMENT DATA

SAPS0 FRAME
ELT  JOINT  JOINT
ID  END-1 END-J
313 601 611
314 602 812
315 603 613
316 604 614
317 701 7
318 702 712
319 703 713
320 704 7%
2 801 811
322 802 812
323 803 813
324 804 814
325 901 911
326 902 912
327 903 913
328 904 914
329 1001 mnon
330 1002 1012
331 1003 1013
332 1004 1014
333 1201 1211
334 1202 1212
335 1203 1213
336 1204 1214
337 1301 1311
338 1302 1312
339 1303 1313
340 1304 1314
401 41 314
402 412 in
403 413 312
404 414 313
405 611 514
406 612 511
407 613 512
408 614 513
409 811 714
410 812 71
a1 813 712
412 814 713
413 1011 914
414 1012 911
415 1013 912
416 1014 913
417 131 1214
418 1312 1211
419 1313 1212
420 1314 1213
501 1401 1403
502 1501 1503

ELEMENT
LENGTH
Cin)
09.941
0.941
0.941
0.941
0.941
0.941
0.941
0.941
0.941
0.941
0.941
0.941
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WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 856458-01 RUN ID: CM-A-

SAP90 FRAME

ELT JOINT JOINY

10 END-I END-J

503 1601 1603

504 1702 1703

505 1704 1703

601 1801 2001

602 1802 2001

603 1803 2001

604 1804 2001
—
—
1
~
(Ve

PAGE 15
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ELEMNENT DATA

ELEMENT

048

PAGE 16

SAP90 FII.E:CN'A-UL/SAPSIL_FILE:Cn-A-OI.S.SIL
RUN ID: CM-A-04S

WHC/MPF CAMERA ASSEMBLY AMALYSIS JOB#: 56458-01

AISC SPECIFICATIONS, ASD 1989
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHEC

ELEM
1D TYPE TYPE
201 P
()
m
202 P
()
M
203 P
()
(1)
204 P
(C)
)
205 P
()
m
206 P
()
(1
207 P
(C)
(m
208 P
(C)
(m)
209 P
(C)
(4 )]
210 P
(c)
(1)
211 P
(€)
(7)
212 P
(C)
(n
213 P
6)
()
2% P
()
(m
215 P
(€)
(m
216 P
(€)
(r)

RATIO
0.209 0.107 0.099 9.023
0.160 0.055 0.102 0.025
0.202 0.111 0.025 0.088
0.144 0.052 0.023 0.089
0.220 B.106 0.111 0.021
*~0:165 0.055 0.109 0.019
0.208 0.107 0.025 0.098
0.158 0.058 0.029 0.095
0.157 0.101 0.044 0.035
0.108 0.052 0.044 0.035
0.156 0.104 0.035 0.039
0.102 0.048 0.049 0.021
0.156 0.099 0.048 0.032
0.108 0.051 0.048 0.031
0.159 0.100 0.054 0.022
0.113 0.055 0.041 0.042
0.088 0.047 0.012 0.039
0.064 0.024 0.013 0.038
0.089 0.049 0.039 0.011
0.064 0.023 0.040 0.011
0.084 0.047 0.013 0.035
0.062 0.024 0.013 0.035
0.093 0.047 0.044 0.012
0.071 0.0°5 0.044 0.012
0.088 0.047 0.012 0.039
0.064 0.024 0.013 0.038
0.089 0.049 0.039 0.011
0.064 0.023 0.040 0.011
0.084 0.047 0.013 0.035
0.062 0.024 0.013 0.035
0.093 0.047 0.044 0.012
0.071 0.026 0.044 0.012

LOCA

-
oc oo oo oc oo o0 o oCc ocC

-

TION
(in)

.60
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
-1

.00
.00

1
.00

00
.00

LU0
.00

oo

0.00
0.00

0.00
0.00

u.u0
3.00

y.J0
0.00

[VIRVIY)
.00

.Uy
i )0

SECTION CHK STRESS = AXL + 833 + B22 STATION COMBO

NO

WA N WS W WIN W WS W WY W WS N WIN W W Wi

AlSC SECTION
EQUATION TYPE
COMPACT
(H1-3)
(H2-1)
COMPACT
(H1-3)
(H2-1)
COMPACT
(H1-3)
(H2-1)
COMPACT
(H1-3)
(H2-1)
s COMPACT
(H1-3)
(H2-1 SE
COMPACT — ©
(H1-3) *
(H2-1) —
s cowPACT — T
(H1-3) -
(H2-1) _—
COMPACT © ©O
(H1-3) =»r
(H2-1) L
COMPACT © Oy
(H1-3) w
(H2-1)
COMPACT
(H1-3)
(H2-1
COMPACTY
(H1-3)
(H2-1)
COMPACT
(H1-3)
(H2-1)
COMPACT
(H1-3)
(H2-1)
COMPACY
(H1-3)
(H2-1)
COMPACT
(H1-3)
(H2-1)
COMPACT
(H1-3)
(H2-1)
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SAPSO_FILE:CM-A-04/SAPSTL_FILE:CM-A-04S.STL SAP90_FILE:CM-A-04/SAPSTL_FILE:CM-A-04S.STL
WHC/MPF CAMERS ASSEMBLY ANALYSIS JOBN: B86458-01 RUM ID: CM-A-04S WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 86458-01 RUN ID: CM-A-04S
AISC SPECIFICATIONS, ASD 199 AISC SPECIFICATIONS, ASD 1989
AXIAL LOAD & BIAXIAL MOMENT INTERACTION STR:SS CHECK AXIAL LOAD & BIAXIAL MOMENT INTERACTION STRESS CHECK
ELEM SECTION CHK STRESS = ANL + B33 + 822 STATION COMBO AISC SECTION ELEM SECTION CHK STRESS = AXL + B33 + B22 STATIUN COMBO AISC SECTION
1D TYPE TYPE RATIO LMAII?; NO EQUATION TYPE 1D TYPE TYPE RATIO LOCATION NO EQUATION TYPE
i (in)
217 ¢ COMPACT 233 P COMPACT
(C) 0.138 0.070 0.639 0.028 0.00 2 (Hi-3) (L) 0.101 0.069 0.031 0.009 0.00 2 (K#1-3)
(1) 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-Y)
218 P COMPACT 234 P COMPACT
(c) 0.138 0.093 0.028 0.035 0.00 & (H1-3) (C) 0.100 0.071 0.010 ©.027 0.00 4 (H1-3)
(1) 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 COMPACT 235 °p COMPACT
(c) 0.139 0.088 0.044 0.026 0.00 2 (H1-3) (€) 0.102 0.066 0.035 0.010 0.00 2 (H1-3)
(1) 0.097 0.046 0.044 0.026 0.00 3 (H2-1) (1) 0.071 0.035 0.035 0.010 0.00 3 (H2-1)
220 P COMPACT 236 P COMPACT
(C) 0.140 0.090 0.033 0.038 9.00 2 (H1-3) (C) 0.100 0.068 0.010 0.030 0.00 2 (H1-3)
(T) 0.099 0.050 0.032 0.038 0.00 3 (H2-1) (T) 0.071 0.039 0.011 0.030 0.00 3 (H2-1)
221 P COMPACT 237 ¢ COMPACT
(C) 0.124 0.084 0.013 0.038 0.00 2 (H1-3) (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) (1) 0.119 0.032 0.022 0.085 15.14 3 (H2-1)
222 P COMPACT 238 P COMPACT
(c) 0.128 0.088 0.038 0.012 0.00 4 (H1-3) (C) 0.150 0.063 0.088 0.016 13.14 4 (H1-3) o
(T) 0.081 0.040 0.039 0.011 0.00 3 (H2-1) (T) 0.115 0.028 0.086 0.015 13.14 3 (H2-1) -
223 P COMPACT 239 P COMPACT
(C) 0.121 0.084 0.015 0.034 0.00 2 (H1-3) (€) 0.139 0.059 0.025 0.076 13.14 2 (H1-3) —
— (T) 0.080 0.243 06.015 0.034 0.00 3 (H2-1) (f) 0.111 0.031 0.025 0.075 13.14 3 (H2-1) —
'I" 2246 P COMPACT 240 P COMPACT®
© (C) 0.129 0.084 0.643 0.013 0.00 2 (H1-3) (C) 0.159 0.060 0.097 0.023 13.14 2 (H1-3) x
o (T) 0.092 0.047 0.043 0.013 0.00 3 (H2-1) (1) 0.135 0.035 0.097 0.023 13.14 3 (H2-Y) ®
225 P COMPACT 241 P CNPACT'<
(C) 0.113 0.080 0.013 0.030 0.1 2 (H1-3) (C) 0.139 0.044 0.093 0.020 0.00 2 (H1-3)
(T) 0.074 0.041 0.014 0.030 10.11 3 (H2-1) (T) 0.119 0.024 0.093 0.020 0.00 3 (H2-1) o
226 P COMPACT 242 P COMPACT
(C) 0.115 0.083 0.030 0.011 10.11 4 (H1-3) (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 (H2-1) (t) 0.099 0.020 0.014 0.078 0.00 3 (H2-1)
2T p ' COMPACT 243 P — COMPACT
(C) 0.108 0.078 0.015 0.026 10.11 2 (H1-3) (C) -0.149.0.044 0.100 0.017 0.00 2 (H1-3)
(T) 0.071 0.041 0.015 0.026 10.11 3 (H2-1) (T) 0.125 0.024 0.100 0.017 0.00 3 (H2-1)
228 P COMPACT 264 P COMPACT
(C) 0.116 0.080 0.034 0.013 10.1 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 0.00 3 (H2-1)
229 °p COMPACT 245 P COMPACT
(C) 0.138 0.075 0.063 0.009 13.89 2 (H1-3) (C) 0.090 0.038 0.025 0.045 .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 (H2-1)
23¢ P COMPACT 246 P COMPACT
(C) 0.134 0.078 0.009 0.055 13.89 4 (H1-3) (C) 0.090 0.039 0.044 0.025 0.1 4 (H1-3)
(1) 0.091 0.035 0.009 0.054 13.89 3 (H2-1) (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 (H1-3) (C) 0.084 0.036 0.026 0.040 1.1 2 (H1-3)
(1) 0.111 0.038 0.072 0.008 13.89 3 (H2-1) (T) 0.068 0.020 0.026 0.040 10.1 3 (H2-1)
232 P COMPACT 248 P COMPACT
(C) 0.138 0.075 0.011 0.063 13.89 2 (H1-3) (C) 0.093 0.036 0.051 0.024 6.1 2 (H1-3)
(T) 0.106 0.042 0.011 0.063 13.89 3 (H2-1) (T) 0.080 0.023 0.051 0.024 1.1 3 (H2-1)

£91-VQ-WM-QS

JHM

J
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SAP90 FILE:CM-A-04/SAPSTL_FiLE:CM-A-04S.STL
WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#¥: 86458-01 RUN ID: CM-A-04S

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

ELEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO
1D TYPE IYPE  RATIO LOCATION NO
(in)
249 P
(cy 0.111 0.029 §6.026 0.079 0.00
250 (T) 0.099 0.016 0.026 0.078 0.00
P
(c) 0.112 0.030 0.079 0.023 0.00
251 (7) 0.094 0.012 0.079 0.022 0.00
P
(c) 0.105 0.030 0.028 6.070 0.00
252 (1) 0.092 0.017 0.028 0.070 0.00
P
(c) 0.119 0.027 0.089 0.023 0.00
53 (T) 0.111 0.019 0.089 0.023 0.00
2 P
(C) 0.073 0.027 0.011 0.045 0.00
si (T) 0.062 0.015 0.011 0.045 0.00
2 P
(C) 0.077 0.030 0.046 0.008 0.00
(1) 0.059 0.012 0.047 0.008 0.00
255 P
(c) 0.076 0.028 0.015 0.046 0.00
s6 (1) 0.063 0.016 0.014 0.045 0.00
2 P
(C) 0.080 0.027 0.053 0.007 0.G0
257 (1) 0.072 0.018 0.053 0.007 0.00
P
(C) 0.084 0.025 0.038 0.045 17.00
258 (1) 0.073 0.014 0.038 0.044 17.00
[
(c) 0.085 0.030 0.045 0.031 17.00
25 (T) 0.067 0.012 0.045 0.031 17.00
P
? (C) 0.085 0.026 0.041 0.042 17.00
(T) 0.073 0.014 0.041 0.042 17.00
260 P
(C) 0.088 0.027 0.051 0.034 17.00
(1) 0.079 0.018 0.051 0.034 17.00
261 P
(C) 0.125 0.024 0.055 0.085 16.99
(T) 0.114 0.013 0.056 0.085 16.89
262 P :
(C) 0.130 0.030 0.087 0.048 16.89
(Ty 0.111 0.012 0.087 0.048 16.89
263 P
(c)y 0.127 0.025 0.065 0.079 16.89
(1) ©0.116 0.013 0.066 0.079 16.89
264 P
(C) 0.138 0.027 0.099 0.051 16.89
(T) 0.129 0.018 0.099 0.051 16.89

W W NS W W BN NS WIN W WD WS WD W B We N

AlISC SECTION
EQUATION TYPE

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(K1-3)
(H2-1)

COMPACT
(K1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(#1-3)
(H2-1)

COMPACT
(H1-3)
(h2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

COMPACT
(H1-3)
(H2-1)

WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 86458-01

PAGE 20

SAPP0 FILE:CH-A-04/SAPSTL_FILE:CM-A-04S.STL

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

ELEM SECTION CHK
10 TvPe TYPE

265 P
(C)
m

266 P
(C)
(m

267 P
(C)
m

268 P
(C)
(7))

401 R
(C)
(9]

402 R
(©)
(m

403 R
(c)
(%)

404 R
(C)
(1)

405 R
(C)
48

406 R
(<)
()

407 R
(]
m

408 R
(C)
(M)

409 R
()
(49}

410 R
(©)
(7)

411 R
)
4D

412 R
(©)
(1)

STRESS = AXL + B33 + 822

RATIO
0.132 0.024 0.058 0.091
0.121 0.013 0.058 6.091
0.136 0.029 0.092 0.053
0.118 0.012 0.092 0.053
0.123 0.023 0.071 0.070
0.112 0.013 0.072 0.069
0.131 0.026 0.091 0.051
0.122 0.017 0.092 0.051
0.310 0.100 0.192 0.019
0.231 0.020 0.192 0.018
0.276 0.088 0.169 0.019
0.206 0.018 0.170 0.019
0.275 0.090 0.171 0.015
0.205 0.018 0.172 0.015
0.309 0.101 0.193 0.015
0.229 0.020 0.194 0.015
0.376 0.048 0.304 0.024
0.338 0.009 0.304 0.024
0.338 0.043 0.270 0.025
0.303 0.008 0.270 06.025
0.335 0.043 0.271 0.021
0.301 0.008 0.271 0.021
0.373 0.048 0.305 0.021
0.335 0.009 0.305 0.021
0.389 0.045 0.320 0.023
0.352 0.009 0.320 0.023
0.348 0.041 0.283 0.024
0.315 0.008 0.283 0.024
0.352 0.041 0.284 0.027
0.319 0.008 0.284 0.027
.0.392 6.046 0.321 0.026
0.354 0.009 0.321 0.026

RUN ID: CM-A-04S

STATION COMBO AISC SECTION
LOCATION  NO EQUATION  TYPE
(in)
COMPACT
2.25 2 (H1-3)
2.25 3 (H2-1)
COMPACT
2.25 4 (H1-3)
2.25 2 (H2-1)
COMFACT
2.25 2 (H1-3)
2.25 3 (H2-1)
COMPACT
0.00 2 (H1-3)
0.00 3 (H2-1)
COMPACT
14.10 2 (H1-3) < =
14.10 3 (H2-1) (=)=
COMPACT — O
14.10 4 (H1-3) A
14.10 3 (H2-1) —O
COMPACT ™ |
14.10 2 (H1-3) Tz
14.10 3 (H2-1) 0
COMPACT® O
14.10 2 (K1-3) =P
14.10 3 (H2-1) —t
COMPACT O O
0.00 2 (H1-3) w
0.00 2 (H2-1)
COMPACT
.00 2 (H1-3)
0.00 2 (H2-1)
COMPACT
0.00 2 (H1-3)
0.00 2 (H2-1)
COMPACT
U.00 2 (H1-3)
0.00 2 (H2-1)
COMPACT
14.10 4 (H1-3)
14.10 & (H2-1)
COMPACT
14.10 4 (H1-3)
14,10 4 (H2-1)
COMPACT
14.10 4 (H1-3)
14.10 4 (H2-1)
COMPACT
1-.10 4 (H1-3)
.. 10 4 (H2-1)



0771371994 10:40 Filename; CM-A-04S.STL Page 23
PAGE 21
SAP90 FILE:CM-A-04/SAPSTL FILE:CM-A-04S.STL
WHC/MPF CAMERA ASSEMBLY ANALYSIS JOB#: 56458-01 RUN ID: CM-A-04S

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

¢8-11

ELEM SECTION CHK STRESS = AXL + B33 + B22 STATION COMBO SECTION
10 TYPE RATIO LOCATION TYPE
(in)
413 R COMPACT
0.362 0.119 0.226 0 0.00 2
0.267 0.023 0.226 0 0.00 3
414 R COMPACT
0.320 0.104 0.198 O 0.00 2
0.237 0.020 0.198 0 0.00 2
415 R COMPACT
0.317 0.102 0.197 O 0.00 2
0.235 0.020 0.197 © 0.00 2
416 R : COMPACT
0.361 0.118 0.226 0 0.00 2
0.266 0.023 0.226 0 0.00 2
417 R COMPACT
0.380 0.130 0.229 O 14.10 4
- 0.276 0.026 0.229 O 14.10 4
418 R COMPACT
0.332 0.106 0.207 0 14.10 2
0.247 0.021 0.207 O 14.10 2
419 R COMPACT
0.327 0.107 0.202 O 14.10 4
0.241 0.021 9.202 0 14.10 4
420 R COMPACT
0.371 0.121 0.230 O 14.10 4
0.274 0.024 0.230 0 14.10 4
501 R COMPACT
0.167'0.002 0.016 O 1%.75 4
0.166 0.001 0.016 O 1%.75 2
502 R COMPACT
0.164 0.00% 0.004 0.160 0.80 4
. 0.164 0.000 0.004 0.160 0.80 4
503 R COMPACT
0.132 0.000 0.014 0.118 0.80 4
0.132 0.000 0.014 0.118 0.80 4
504 P COMPACT
0.062 0.009 0.009 0.052 10.20 3
0.061 0.007 0.009 0.052 10.20 3
505 P - COMPACT
0.067 0.008 0.010 0.058 0.80 4
0.665 0.006 0.010 0.058 0.80 2

0 "A8Y ‘I ‘Lop
€91-V0-WM-QS-IHM
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Job #:66481-01 Job:  WHC/MPF CAMERA ASSEMBLY ANALYSIS By YU Date o/7/at
Client: WHC  Subject: SAP90 ANALYSIS DOCUMENTATION Chk'd </v Date7/ /1Yy

5.4 Selective Graphical Output

The following are given in this section:

° Mode shapes & Frequencies, including:
CM-A-04.RIT for Model A (Camera assembly only)
CM-B-01.RIT for Model B (Camera + MPF risers)
L 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.
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06/02/1994 16:10 Filename: CM-A-04_RIT Page 2
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0670271994 16:10

filename: CM-A-04_.R}TY

Page

3

WHC/MPF CAMERA ASSEMSLY MODEL JOB#: 66458-01
PARAMETERS

RIT2Z SYSTEM
NUMBER OF EQUATIONS
NUMBER OF MASSES
NUMBER OF RITZ VECTORS
NUMBER OF DIRECTION VECTORS

§8-11

PAGE 1
PROGRAM:SAP90/FILE:cm-a-04.RIT
RUN: CH-A-04

0670271994 16:10

Filename; CH-A-04.RIT

WHC/MPF CAMERA ASSEMBLY MODEL JOB#: 66458-01
FREQUENCIES

EIGENVALUES

MODE
MUMBER

RNV N =

EIGENVALUE
(RAD/SEC)**2
0.407498€+03
0.411552E+03
0.449698E+04
0.578889E+04
0.864802E+04
0.424371E+05
0.579778E+05
0.611514E+05
0.628768E+05
0.859494E+05
0.105259€+06
0.127686E+06
0.212823E+06
0.222035€+06
0.257731E+06
0.321171E+06
0.423339€+06
0.601809€+06
0.756031E+06
0.105368E+07

AND

CIRCULAR FREQ
(RAD/SEC)
0.201866€+02
0.202867€+02
0.670595€+02
0.760848E+02
0.929948€+02
0.206003£+03
0.240786E+03
0.247288€+03
0.250753€+03
0.293171E+03
0.324437€+03
0.357332E+03
0.461328E+03
0.471204E+03
0.507673E+03
0.564719€£+03
0.650645E+03
0.775764E+03
0.869500€+03
0.102649€+04

Page &
PAGE

2

PROGRAM: SAP90/FILE:cm-a-04.RIT

FREQUENCY
(CYCLES/SEC)
3.212794
3.228734
10.672851
12.109266
14.800574
32.786347
38.322254
39.357134
39.908501
46.659657
51.635676
56.871182
73.422577
74 .994830
80.795591
90.196163
103.553415
123.466621
138.385264
163.370948

RUN: CHM-A-04

PERICD
(SEC)
0.311256
0.309719
0.093696
0.082581
0.067565
0.030501
0.026094
0.025408
6.025057
0.021432
0.019366
0.017584
0.013620
0.013334
0.012376
0.011087
0.009657
0.008099
0.007226
0.006121

0 "A3Y ‘IT "LOA
£91-VQ-WM-0S-JHM



06/02/1994 16:10 . Filename: CM-A-04.RIT Page 5 06/02/1996 16:10 Filename; CH-A-04.RIT Page 6

98-11

PAGE 3 PAGE 4
PROGRAM: SAP9O/FILE:cm-a-04 .RIT PROGRAM:SAP90/FILE:cm-a-04 .RIT
WHC/MPF CAMERA ASSEMBLY MODEL JOB#: 66458-01 RUN: CM-A-04 WHC/MPF CAMERA ASSEMBLY MODEL JOB#: 66458-01 RUN: CM-A-04
BASE FORCE REACTION FACTORS PARTICIPATING KASS - (percent)
MODE PERICD Y b4 X Y 2 MODE X-DIR Y-DIR Z-DIR X-SUM Y-SUM Z2-SUuM
# (sec) DIRECHON DIRECTION DIRECTION MOMENT MOMENT MOMENT 1 0.168 77.307 0.003 0.168 77.307 0.003
1 0.311 0.122€-02 0.262E-01-0.150£-03 0.483E+01-0.219€+00 0.918€-01 2 T7.448 0.193 0.003 77.616 77.500 0.005
2 0.310 0.263E-01-0.131€-02 0.152€-03-0.2256+00-0.484E+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 0.169€-04 0.196E+00-0.221E+00-0.141E+00 4 5.344 6.127 0.020 87.416 87.726 0.026
4 0.083-0.690E-02 0.739€-02 0.427E-03 0.1506+00 0.107E+00 0.141E-02 S 1.903 1.590 0.000 89.320 89.316 0.026
S 0.068 0.4126-02 0.376E-02-0.585€-04-0.335E-01 0.141E-01 0.104£+00 é 0.075 0.069 0.001 89.395 89.384 0.027
6 0.031-0.820E-03-0.781E-03-0.943E-04-0.296E-01 0.299€-01 0.605E-01 7 0.012 0.014 0.000 89.407 89.398 0.027
7 0.026-0.332€-03-0.354E-03-0.457€-05-0.703E-02 0.730&-02 0.200£-02 8 1.355 3.150 0.000 90.763 92.548 0.027
8 0.025-0.347E-02 0.530€-02-0.604E-04 0.737€-01 6.335E-01 0.240€-02 9 3.166 1.292 0.001 93.928 93.760 0.029
9 0.025 0.531E-02 0.329€-02-0.988€-04 0.320E-01-0.644E-01 0. 104E-01? 10 0.078 : 0.116 0.012 94.007 93.876 0.040
10 0.021 0.834E-03 0.102E-02 0.321E-03-0.254E-01 0.133E-01-0.278€-01 1 0.098 7 0.447 1.680 94.105 94.323 1.720
11 0.019 0.936E-03-0.199€-02-0.387E-02 0.620€-01 0.583E-01-0.347E-02 12 0.316 | 0.077 0.305 94.421 94.400 2.025
12 0.018-0.168€-02-0.829€-03 0.165E-02-0.3006-02-0.331E-01-0.692E-02 13 0.098 ~ 0.022 5.525 94.519 94.422 7.550
13 0.014-0.934E-03 0.441E-03-0.7026-02 0.589€-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-02-0.746E-02 0.127€+00 0.702E-01-0.689€-02 15 0.512 0.000 0.373 95.081 94.797 14.178
15 0.012 0.214E-02 0.528E-04 0.182¢-02 0.109€-01-0.101E+00-0.527€-02 16 0.176 0.835 0.240 95.256 95.633 14.418
16 0.011 0.1256-02 0.273E-02 0.146E-02 0.772€-01-0.543E-01 0.438E-02 17 1.064 .334 9.228 96.320 95.967 23.646
17 0.010-0.308e-02 0.172€-02 0.907E-02-0.351€-02 0.230£-01-0.376€E-02 18 0.702 0.899 2.649 97.022 96.865 26.295
18 0.008 0.250E-02 0.283E-02 0.4B6E-02 0.644E-02-0.883E-02-0.754E-03 19 0.205 0.565 34.966 97.227 97.430 61.262
19 0.007-0.1356-02 0.224E-02-0.176E-01 0.989€-02 0.241E-02-0.237E-03 20 0.270 0.178 25.406 97.497 97.608 86.668 <=
20 0.006-0.155€-02 0.126E-02 0.150£-01 0.434E-01 0.256E-01 0.441E-02 gg
. 1
w
— O
— |
- =
=
x |
o O
=¥
[—
O
w

S



D65

00+ 18665 °0 /
C0+389FV 0 L | \
10+305vC 0 X ,

UNIXYW v
00+3LL85°0-7 _
¢0-108E1 8- A ,
10+3EC11°0-X u

UWININW

WHC-SD-WM-DA-163
Vol. II, Rev. 0

Tavz ey .
2w 10 -

A\

_ J00W

1dVHS :
J00W . A |

FB-V-W) Y

7\

11-87

WL

1




88-11

L, x

CM-A-04
MODE
SHAPE

MODE 2

V- 0 310 Aec
<2 32D T’:V

0 "A3Y "II *|[OA
£91-V0-WM-0S-JHM

MINIMA

X-0.1390£-02
Y-0.4730E+01
/-0.5751E+00
MAX IMA

X 0.4464E+82
1 0.5459E-03
/ 0.5936E 00

'
| SR I U

)

P el el e et e Jebl R el b ol

rd

-
-
- o -

5AP9D |

@ N I



06dYS

90+30598°0 /
20+32v05°0 |
204321570 X

YHIXUH |
00+ 3v86."0-7
204309V "0-A
2043241 °0-X |

UHINIH |

WHC-SD-WM-DA-163
Vol. II, Rev. O

Wl o1t

2w LELO O= ).

t JO0W

1dVHS
J00W

r0-9-W2

X ¢IJW . :

11-89




54¢

WHC-SD-WM-DA-163
Vol. II, Rev. 0

D6dYS

1@+3v81°0 /
CB+15¢5v 0 4
CB+30LC1 70 X

VNI XUNW
19+389¢1 °@-/
(0+3Evc] 0-A
@+ 3Iv8EY "0B-X

UWINTHW

fu il oz o=y

Pw 9Tl n -

v JO0H

3dVHS
JO0NW

¥@-Y-W)

o

--*-’--*"-—4"——1—-—e"——j

]
P T LR S A e

N/
”\

N7
N\

A\ ¥4
7\

\X4

-

1

11

I1-90



544

WHC-SD-WM-DA-163
II, Rev. 0

Vol.

w ;‘
| 05dv5
19+369€1°0 /
20+39805°0 4
20+36815°0 ¥
YW1 XYM :
10+38401°0-7 r s
20+36555 " 0- :
20+36555 " 0- X :
UWINIH

th g bl oy

PrwgL90 0 T L

5 100K

1dVHS
300K

¥B-Y-H)

I1-91

X ¢|“W |




"26-11

111

rom=-c{r--<fr--<
N /
/

e aaad u”

[

CM-A-04

MODE

SHAPE SE
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N SR E: < Arﬂ Py AL, e BT R
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STRUCTURAL ANALYSIS PROGRAMS bt B
=
VERSION P5.40 (‘? 'O
=¥
Copyright (C) 1978-1992 b
OWEDHARD L. WILSON oo

All rights reserved
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Filename:; CM-B-01.RIT

Page

4

PAGE 1
PROGRAM: SAP90/FILE:CH-B-01.RIT
WHC/MPF CAMERA ASSEMBLY MODEL JOB#¥: 66458-01 RUN: CM-8-01

RITZ SYSTEM PARAMNETERS.
NUMBER OF EQUATIONS = 1770
NUMBER OF MASSES = 885
NUMBER OF RITZ VECTORS = 20
NUMBER OF DIRECTION VECTORS = 3

L
—
-
!
—
o
o
4

WHC/MPF CAMERA ASSEMBLY MODEL JOB#¥: 66458-01

EIGENVALUES

MODE
NUHBE%
2

3
4
S
é
7
8
9
10
1"
12
i3
14
15
16
17
18
19
20

EIGENVALUE
(RAD/SEC)**2
0.399807€+03
0.404339€+03
0.433177€+04
0.557312E+04
0.831171E+04
0.299173E+05
0.299606E+05
0.405712E+05
0.579230£+05
0.593899€+05
0.507981E+05
0.815664E+05
0.995993€+05
0.128916€+06
0.207535E+06
0.240859€+06
0.495304E+06
0.890902€+06
0.137611E+07
0.158802E+07

AND

CIRCULAR FREQ

(RAD/SEC)
0.199952€+02
0.201082€+02
0.658162E+02
0.746533E+02
0.911686E+02
0.172966E+03
0.173091E+03
0.201423€+03
0.240672E+03
0.243700€+03
0.246573E+03
0.285598E+03
0.315594E+03
0.359049€+03
0.455560€+03
0.490774E+03
0.703778€+03
0.943876E+03
0.117308E+04
0.126016E+04

PAGE

2

PRUGRAM:SAP90/FILE:CH-B-01.RIT

FREQUENCIES

FREQUENCY
(CYCLES/SEC)
3.182332
3.200315
10.474971
11.881447
14.509932
27.528432
27.548343
32.0574¢69
38.304137
38.786130
39.243254
45.454396
50.228270
57.1444¢8
72.504645
78.109064
112.009784%
150.222542
186.700937
200.561440

RUN: CM-B-01

0 "ASY ‘II "LOA

LI
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0670271994 09:14 Filename: CM-B-01.RIT Page ! 06/02/1994 09:14 Filename: CH-8-01.RI1V Page 6
PAGE 3 PAGE 4
PROGRAM: SAP90/FILE:CH-B-01.RIT PROGRAM:SAP90/FILE:CM-B-01.RIT

WHC/MPF CAMERA AS§EHBLY MODEL JOB#: 66458-01 RUN: CM-8-01

BASE

MODE PERIOCD X Y
(sec) OIRECTION DIRECTION DIRECTION MOMENT MOMENT MOMENT
0.314 0.204E-04 0.263E-01-0.157€-03 0.487€+01 0.328E-02 0.855€-01

.

-3-1-1-X-X-X-1-1-J-X-X-X-~]

.

OVRNOWVSWN =&

“ .

.

-
-

w

g8

SENONNOO =000

N

FORCE REACTION FACTORS
4 L Y 1

12 0.264E-01-0.108€-03 0.133E-03-0.283E-02-0.487E+01 0.870E-01
.724E-02 0.698E-02 0.303E-04 0.205€+00-0.230£+00-0.137E+00
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MODE X-DIR Y-DIR 2-DIR X-SUM
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6.1 General Discussion

SAP90 Model A (SAP90 Run ID CM-A-04) results ars =2va.uaced
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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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

L 1/2" thick Mating & Bottom Plates
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ALLOW ABLE  STRESSES
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Smx (Bet) 3 0.493 24 5 r205%
Sy’ 3 ‘ | + 231§ ——
> Vi LSHQ[) %gxtfo_EQO °.7> D o051 18x2
. =C0b%6
S Mx Q-raf) 4 -0.0504 2% 5. 2015
Shx ( bot) 4 -0.0927 2+ 550276
Svaf® (stear) 4 0.34( ) 4 5 01765
< >

* ~
)§Z.

11-147

,W be wacd ;,.;%M % Sv,.‘ s st , O rattog ara Jr tha | DK



WHC-SD-WM-DA-163

URS Consultants Vol. II. Rev. 0 Sheet No. L2~

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

Jobno. 26455-01  Job (,)HC,/ MPE ANALYSIS Rev. No.

Client By Y pate _3/31/94 .
subject “LANGE PLATEZ Chkd g% Date 313y * 1

COxeT No 42-71)

STELT, Ml Tl S To A TetUal TATE
MAT L Tod 55 ASTM A24D (%‘“_ Q; e T e
Q“&- = 25 Ko ﬂt:jo Kew

ALLDWARLE STRESSES

—————

Bewpng = |G (06f,)
= 24 Koo < o0t1fs49 v ce

ShexR = | 4 (04 fy)
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Sux (rey) 4 -14a5 24 5.07% 1
S (9nt) 4 K 24 0.074s
2% Caeae) 4 2 73 x rtas

T thnsd e el wtread N, Cvm , '&”‘Mﬁ\v—'« patios awe sl 0
11-148




6v1-11 |

o | > 9020°CG =

T pl= (sTp0) vl = (By b0 7

béz ' QO

»\
Ollyy $5231%

S53¥ls 219¥MmeNNY

e xS
2 baro = el = 2¥1d No SS3¥ls YIS
”\'(,'5 = 199 = QL YAAIIUDA BAUIsLND By
L9907 = 40 3dig
5{:"‘4 QeHWLLY 235 | = 3’)3% '\’V'X\v’ Bd‘d xvv\}
\/’ u \
C O
vig *
200y 74
\C © 3lvTd 3ONVTz W3 Sl
T e AR 2U . O DN Y D T
SIVIHL ONVEDNY g NODET
T 7c e ©0Q T 27 P IV 14 3ONY 3 +oelans
b/t [ @oQ T g A8 el .
ON A8y STSRYNY JdW /o0 9 TTo- 5595 o aer
'ON 210D sieau|Bug ‘SeBIS0SSY B Owin|g 'Y UYOPL/SHN
S 7 ONJesus 0 *ADY °II 'loA S;UB‘IHSUOO sun

£91-VQ-WM=0S-JHM






/
A

'\_,‘/ﬁ

P b/r As

~5J-WM-DA-163
IT.

AV
Vol.

& obud

Rev. 0

ey

amn
QQDOQOQQQQOOOOQOQQ'QOOQQOQQQQOQOQOOOQQQQ

P C/_’u 7”.
Qoopcco-ca-u-.-u--.--.a R e e e e e e e
! COO0QOO0OCLOOVOODOODOOOVVOOOVOIVOOOOOOO
!
!

[ nAalal]
Nf\:'ﬂ@

'

.

§2°0

rown
NN

K]
[~ X-X=}

§2°0
S¢°0

2£°0
S0
6£°0
2€°0
iv°0

MANMPMAMNMMMAONIMMAMNIMAM O PAINAMACNMMI MM NI N NN NN NN NI NN N NN NN N NN NN NN N NN N N D

¢g 0

pe ye R 3¢ 3 T pe - P v PEpe R PERT RX QU EY XA QURN RN IE DL A N D D N AL N AL L A A L L A E A A A & A A A A A A L A A A A A A A At &4

o 50-VI0 TR0 ]

9L:

0/90

1S°0 £ 82°0- y 2%

97°0 £ %870~ k4 £7¢

6570 2 07°0- Y 292

97°0 £ SE°0- Y 17¢

29°0 £ 27°0- y 072

t9°0 £ 8%°0- Y 652

U £ 95°0- ¥ L'1 %4

19°0 £ 87°0- Y 252

SL°0 £ 6%°0- Y 952

49°0 £ %5°0- Y } 314

29°0 £ 29:0- y 952

69°0 £ 95°0- y ££2

18°0 £ £5°0- y 22

920 £ 19:0- 9 1£2

69°0 £ 29°0- y 0£2

SL°0 £ 19:0- Y 622

98°0 £ 65°0- y 922

6.0 £ ¥9°0- y 222

£2°0 £ 2L°0- y 922

08°0 £ 99°0- Y 522

1670 £ £9°0- y 922

¥8°0 £ 69°0- 9 £22

8L°0 £ 9L°0- y e

¥8°0 £ 69°0- y 122

S$6°0 £ 89°0- Y (1744

880 £ £1°0- y 612

£8°0 £ 08°0- y 812

06°0 £ 92°0- Y 212

0570 £ 9€°0- Yy 9iz N

0 £ 6£°0- y s12

90 £ 27°0- Y e v

47°0 £ 6%8°0- Y fle -

05°0 £ 95°0- Y 21z =

290 £ 65°0- Y 112 >

¥9°0 £ 27°0- y 012 .

270 £ 6£°0- 9 602 w

901 £ 2270~ y 802

66°0 £ 28°0- y 202

£6°0 £ 68°0- Y 902
IS4 00°1 £ ¥8°0- ké 502
£l £ £8°0- y 02

90°1L £ 88°0- Y £02

04 £ $6°0- y 202

I, M S NN i S W

8070 £ 90°0- Y 0zt

010 £ $0°0- y N il

010 £ $0°0- y 8iL

80°0 £ ¥0°0- y it

20°0 £ £0°0- Y 941

200 £ £0°0- y st

60°0 £ 90°0- y 911

60°0 £ S0°0- k4 £t

80°0 £ 0°0- y 2l

20°0 £ £0°0- y L

20°0 £ £0°0- y ) 011

60°0 £ 90°6G- y ; 601

N £ 90°0- y 801

60°0 £ 0°0- y 201

80°0 £ 90°0- y 901

80°0 s %0°0- y sol

o £ 90°0- y %01

110 £ 90°0- 9 €01

60°0 £ $0°0- y 201

80°0 3 %0°0- Y 10t

g Xel Ise]j peo iUl I88e) peo a1 uaue)3
T 95ed $37301 “WWIRXy 10 j0-v-R) rsweuail] SII1 9661750790

3. 407303

II-150



WHC-SD-WM-DA-163

URS Consultants Vol . Rev. 0 227
URS/John A. Biume & Associates, Engineers Cale. No.
Job no. _obrt5E €| Job \NHC/M?F AURLY 515 Rev. No.
. Client By M= Date _321/94
subject MATIOG. % BOTTOW 2LATES crid KA Date 1/t
DR 40-3 0 % 42-2)
STRE85 e v s VAT vy 2 50TTom PATES

MAT L + S00 SERES $S

Ty o= 26 ¥Ku £o= Toke

ALLO WABLE STRESSES

Benomwg = 1L (06 Fy)

= 24 Ka, <07 £ 49k ck
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SAPAO Results
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SMx (Top) 4 -253 24 0.16%
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6.3 Check Beam Element Stresses

SAPSTL analyzed the following beam elements:
L 1.66"0.D. 1.38"I.D. Stainless Steel Pipes

° 3/16" Braces (Note that 1/4" was actually used because
the KL/R for 3/16" exceeds 200.

° 3/8" Light Support

. 3/8" Gas Support

Summary of the enveloped stress ratios are given in the following
page.
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7. CHECK BOLT AND WELD CONNECTIONS

TABLE OF CONTENTS

SECTION  CONTENTS PAGE NO.

7.1 General Discussion 1.1,

7.2 Check Bolt Connections 121 =727
7.3 Check Weld Connections 131 =739
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7.1 General Discussion
The following bolts are checked:

Connecting 3" Shielding Plate and 1" Manifold Tube

Bolts: 1/2 -13x5" 18-8 SS
Minimum tensile strength = 70 ksi

Loads: Lift Load (904 1lbs) S it Ccontrol
Dead load plus or minus response spectra

Connecting 3/4" Flange 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 = 10 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:

Fillet Part/Part No. Part/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)
1/8" 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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05/31/1994  14:46 Filename: BOLTS Page 1 05/31/1994  14:46 Filename: BOLTS Page 2
iy PAGE 1
PROGKAM:SAP90/FILE :CM-A-03 . FEF
WHC/MPF CAMERA ASSEMBLY MODEL JOB#: 66458-01 RUN: CH-A-03
FRAME ELEMENT JOINT FORCES
ELEMENT ID 101 ----------o-someeomonaaans
LOAD
CONBO JOINT FOO) F(Y) F(2) HOX) MCY) M(2)
299  -0.023  -0.003 0.067 0.000  -0.770  -0.039
, o 0.023 0.003  -0.067 0.000  -0.070  -0.001
299 0.039 0.072 0.140 0.001 1.591 0.865
, 0.039 0.072 0.140 0-001 0.155 0.029
299 0.016 0.068 0.207-  0.001 0.821 0.825
201, 0.063 0.075°  0.072 0001 0.085 0.028
$SS33$55  $SIIIIIIS 333353 $333333$ $333333 4 Sheas
$35855555S  SSESISEIS  SEEIIEEIIS  SITEILEISS $3383838sS 299  -0.063  -0.075  -0.072  -0.001  -2.361  -0.904
ss s$ $$ 38 $$  s8 T .38 201 -0.016  -0.068  -0.207  -0.001  -0.225  -0.031
s$ s$ $$ 38 s$ s$ s$  s8 ss
$$855553  SSSSSISIIS SESSSEINES  $33338Isss S8 s$ "ELEMENT 1D 102 -=------oomsooceoooooanooe

$$ s $$ 38 $$ 58 s$ LOAD .

T LI ) s$ 58 s$ COMBO JOINT F(X) ECY) F(2) (X M(Y) LTe3)
$353533358 S s s$ $335333558  $333355538 1 =
$3385888 3 s s$ $5335388 $33883$ 299  -0.022  -0.009 0.065 0.250  -0.707  -0.032 5

202 0.022 0.009  -0.065 0021 -0.065  -0.001-
2
STRUCTURAL ANALYSIS PROGRAMS 299 0.053 0.067 0.142 0.498 1.533 0.855 = ¢
crcAr e N 202 0.053 0.067 0.142 0.050 0.153 0.029- =
VERSION P5.40 : 103 w0 o) 3 =
. 299 0.032 0.058 0.207 0.728 0.826 0.an1 T 4
= 0.09% 202 0.075 0.076 0.077 0.071 0.088 0.029 < >
Copyright (C) 1978-1992 4 S
EDWARD L. WILSOM 29  -0.075 0.076  -0.077  -0.2¢8  -2.240  -0.878 o '
ALl rights reserved 202  -0.032  -0.058  -0.207  -0.029  -0.218  -0.030 &5
ELEMENT 1D 103 -------oe--oeooosoonnonns
LOAD
' CONBO JOINT F(X) FCY) F(2) M(X) H(Y) n2)
299  -0.018  -0.016 0.063 0.422  -0.580  -0.025
, 0.018 0.016  -0.063 0.039  -0.054  -0.001
299 0.064 0.050 0.149 0.987 1.359 0.684
: 203 0.064 0.050 0.149 0.105 0.144 0.021
byiets TSR S AT PR HES S “‘:-?- R atado 3
7Y mooos SSE s Mm o R b
. . . S144 . .
JOB No.  (£4s#-ol ‘
- 299  -0.082  -0.066  -0.086  -0.5t5  -1.939  -0.709
CALC. No. 1.25 thwe 72 2 203 -0.046  -0.035  -0.211  -0.oe6  -0.197  -0.022
B8y P DTE ¢/e/1¢
CKD /.y DATES 2 0e
L5 -
N
Ny
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Page
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Filename; §OLTS

FRAME
ELEMENT 1D
LOAD

WNC/MPi *E9: ASSEMBLY MODEL JOBN: 66458-01 RUN: CM-A-03
ELEMENT JOINT FORCES
104 ----emmmmemeeemmemaooaan

cous? JOINT F(X) F(Y) F(2) MOX)

299 -0.010 -0.020 0.060 0.558

204 0.010 0.020 -0.060 0.051
2

299 0.048 0.065 0.152 1.390
; 204 0.048 0.061 0.152 0.148

299 0.037 6.040 0.212 1.949
. 204 0.058 0.081 0.092 0.199

299 -0.058 -0.081 -0.092 . -0.832

204 -0.037 -0.040 -0.212 -0.096

ELEMENT ID 105 ----------=-----s-ceoomooe
LOAD

cam‘: JOINT F(X) FCY) F(2) N(X)

299 -0.002 -0.021 0.058 0.629

205 0.002 0.021 -0.058 0.057
2

299 0.055 0.045 0.147 1.583
: 205 0.055 0.045 0.147 0.160

299 0.053 02% 0.204 2.212
. 205 0.058 .065 0.089 0.217

299 -0.058 -0.065 -0.089 -0.954

205 -0.053 -0.024 -0.204 -0.103

ELEMENT ID 106 ------=----===mmmemcmnonns
LOAD

COHB? JOINT F(X) F(Y) F(2) M(X)

299 0.003 -0.019 0.055 0.634

206 -0.003 0.019 -0.055 0.057
2

299 0.069 0.039 0.139 1.589

206 0.069 0.039 0.139 0.154
3

299 0.073 0.020 0.195 2.223

206 0.066 0.058 0.084 0.211
4

299 -0.066 -0.058 -0.084 -0.955

206 -0.073 -0.020 -0.195 -0.098

PAGE
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PROGRAM : SAP90/FILE :CM-A-03 . FEF

M(Y)

-0.406
-0.037

1.009
0.108

0.603
0.071

-1.415
-0.146

M(Y)

-0.204
-0.019

0.514
0.052

0.310
0.034

-0.718
-0.071

M(Y)

0.000
0.000

0.001
0.001

0.001
0.001

-0.001
-0.001

M(2)

-0.043
-0.001

0.567
0.019

0.524
0.018

-0.610
-0.020

N(Z)

-0.051
-0.002

0.726
0.025

0.675
0.023

-0.027

M(2)

-0.040
-0.001

0.839
0.028

0.799
0.027

-0.879
-0.030

FRAME
ELEMENT 1D
LOAD
CM? JOINT
299
207
2
299
207
3
299
207
4
299
207
ELEMENT 1D
LOAD
conm‘) JOINT
299
208
2
299
208
3
299
208
4
299
208
ELEMENT 1D
LOAD
COHB? JOINT
299
209
2
299
209
3
299
209
4
299
209

PAGE
PROGRAM: SAP9Q/FILE:CM-A-03.FEF
WHC/MPF CAMERA ASSEMBLY MODEL JOB#: 66458-01 RUN: CH-A-03

ELEMENT JOINWT FORCES
107 --------------cemceenenoe-
F(X) F(Y) F(2) M(X)
0.0c8 -0.017 0.053 0.582
-0.008 0.017 -0.053 0.052
0.064 0.054 0.142 1.537
0.064 0.054 0.142 0.15¢
0.072 0.037 0.196 2.120
0.057 0.071 0.089 0.206
-0.057 -0.071 -0.089 -0.95%
-0.072 -0.037 -0.196 -0.102
108 --------------emoemmenann-
F(x) F(Y) F(2) M(X)
0.012 -0.015 0.052 0.486
-0.012 0.015 -0.052 0.044
0.047 0.066 0.149 1.365
0.047 0.066 0.149 0.145
0.059 0.051 0.202 1.851
0.036 0.081 0.097 0.188
-0.036 -0.081 -0.097 -0.878
-0.059 -0.051 -0.202 -0.101
109 --------eeessecssosmooonn
F(X) F(Y) F(2) M(X)
0.015 -0.011 0.052 0.353
-0.015 0.011 -0.052 0.G632
0.061 0.045 0.153 1.013
0.061 0.045 0.153 0.109
0.076 0.033 0.205 1.567
0.046 9.056 9.100 0.140
-0.046 -0.056 -0.100 -0.¢00
-0.076 -0.033 -0.205 -0.077

M(Y)

0.189
0.017

0.499
0.050

0.689
0.067

-0.310
-0.033

M(Y)

0.353
0.032

0.991
0.106

1.344
0.137

-0.638
-0.074

H(Y)

0.486
0.044

1.396
0.148

1.883
0.192

-0.910
-0.105

M(2)

-0.022
-0.001

0.830
0.029

0.808
0.028

-0.852
-0.02¢%

M(2)

-0.006
0.000

0.643
0.022

G.637
0.022

-0.650
-0.022

M(2Z)
0.006
0.000

0.547
0.020

0.553
0.020

-0.541
-0.019

3
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PAGE
PROGRAM:SAP90/FILE:CM-A-03.FEF

WHC/MPF CAMERA ASSEMBLY MODEL JOB¥: 66458-01 RUN: CM-A-03
FRANE ELEMENT JOINT FORCES
ELEMENT 1D 110 --------cecsosmssmcnnnenns

L

O0AD
CONGO JO1uT F(X) F(Y) F(2) H(X) H(Y)
299 0.017  -0.007 0.053 0.189 0.582
210 -0.017 0.007  -0.053 0.017 0.052
2
299 0.047 0.055 0.147 0.515 1.586
3 210 0.047 0.055 0.147 0.053 0.160
299 0.064 0.048 0.200 0.704 2.168
210 0.029 0.063 0.094 0.069 0.212
4
299 -0.029 -0.063 -0.094 -0.326 -1.004
210 -0.064  -0.048  -0.200  -0.036  -0.108
ELEMENT 1D 111 -------ommmeommecoooooes
LOAD
CONBO JOINT F(X) F(Y) F2) K(X) H(Y)
299 0.019  -0.003 0.055 0.000 0.633
21 -0.019 0.003  -0.055 0.000 0.057
2
299 0.041 0.069 0.140 0.001 1.593
5 2n 0.041 0.069 0.140 0.001 0.155
299 0.060 0.066 0.195 0.001 2.226
‘ 21 0.022 6.073 0.085 0.001 0.212
299  -0.022  -0.073  -0.085  -0.001 -0.959
21 -0.060 -0.066 -0.195 -0.001 -0.099
ELEMENT IR 112 -------s-mommmmomomooooes
LOAD
CONBQ JOINT F(X) F(Y) F(2) H(X) H(Y)
299 0.021 0.002 0.058  -0.204 0.628
212 -0.021 -0.002  -0.058  -0.019 0.057
2
299 0.055 0.065 0.142 0.499 1.535
3 212 0.055 0.055 0.142 0.050 0.154
299 0.076 0.067 0.200 0.295 2.164
R 0.035 0.062 0.085 0.032 0.211
299 -0.035 -0.062  -0.085  -0.703  -0.907
212 -0.076  -0.067  -0.200  -0.069  -0.097

4

M(2)

0.022
0.001

0.724
0.025

0.746
0.025

-0.702
-0.024

M(2)

0.040
¢.001

0.839
0.028

0.879
0.030

-0.799
-0.027

M(z)

0.050
0.002

0.830
0.029

0.88%
0.030

-0.780
-0.027

WHC/MPF CAMERA ASSEMBLY MODEL JOBN: 66458-01
ELEMENT

FRAME
ELEMENT 1D
LOAD
CCHH? JOINT
299
213
2
299
213
3
299
213
4
299
213
ELEMENT 1D
LOAD
Cﬂlﬂi) JOINT
299
214
2
299
214
3
299
214
4
299
214
ELEMENT 1D
LOAD
CM? JOINT
299
215
2
299
215
3
299
215
Q
299
215

M3 --oommooemeieee e

filename: BOLTS Page 6
PAGE_ S
PROGRAM: SAP90/FILE:CM-A-03.FEF
RUN: CM-A-03
JOINT FORCES
F(Y) F(2) M(X) H(Y) M(2)
0.011 0.060 -0.405 0.557 0.042
-0.011 -0.060 -0.037 0.051 0.001
0.052 0.149 0.987 1.359 0.654
0.052 0.149 0.105 0.144 0.022
0.063 0.209 0.582 1.917 0.696
0.042 0.088 0.068 0.196 0.023
-0.042 -0.088 -1.392 -0.802 -0.612
-0.063 -0.209 -0.143 -0.093 -0.020
F(Y) F(2) MO0 M(Y) M(2)
0.018 0.063 -0.579 0.421 0.025 < =
-0.018  -0.063  -0.05¢ 0.039 0.0012, %5
. 1
0.062 0.152 1.391 1.010 0.576 ©
0.062 0.152 0.148 0.108 0.08 3
- =
0.080 0.215 0.812 1.430 0.601 _ =
0.044 0.090 0.09% 0.147 0.0193 L
-0.044  -0.090  -1.970  -0.589  -0.550~ 1
-0.080 -0.215 -0.201 -0.070 -0.018 _ =
oo
w
F(Y) F(2) H(X) H(Y) M(2)
0.021 0.065 0.706 0.229 0.024
-0.021 -0.065 -0.065 0.021 0.001
0.048 0.146 1.581 0.513 0.746
0.048 0.146 0.160 0.052 0.025
0.070 0.211 0.875 0.743 0.771
0.027 0.082 0.096 0.073 0.026
-0.027 -0.082 -2.287 -0.284 -0.722
-0.070 -0.211 0.225 -0.031 -0.024
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PAGE (] PAGE 7
PROGRAM: SAP90/FILE:CN-A-03.FEF PROGRAM:SAP90/FILE:CM-A-03.FEF
WHC/MPF CAMERA ASSEHBLY MODEL JCB#: 66458-01 RUN: CM-A-03 WHC/MPF CAMERA ASSEMBLY MODEL JOB#: 66458-01 RUN: CH-A-03
FRAME ELEMENT JOINT FORCES FRANE ELEMENT JOINT FORCES
ELEMENT ID 116 ------=-----==---cneccococon ELEMENT ID 119 ---------cememmmmmaaccconn
LOAD LOAD
cous? JOINT F(X) F(Y) F(2) N(X) MCY) M(2) Cﬂlﬂ? JOINT F(X) F(Y) F(2) H(X) M(Y) H(2)
299 0.003 0.023 0.067 -0.769 0.000 0.040 299 -0.024 0.015 0.070 -0.473 -0.651 -0.023
2 216 -0.003 -0.023 -0.067 -0.070 0.000 0.001 2 219 0.024 -0.015 -0.070 -0.045 -0.061 -0.001
299 0.072 0.041 0.140 1.591 0.001 0.867 299 0.061 0.048 0.153 1.014 1.397 0.590
3 216 0.072 0.041 0.140 0.155 0.001 0.029 5 219 0.061 0.048 0.153 0.109 0.149 0.018
299 0.075 0.064 0.207 0.822 0.001 0.907 299 0.038 0.063 0.223 0.541 0.746 0.567
‘ 216 0.068 0.018 0.073 0.085 0.001 0.031 ‘ 219 0.085 0.033 0.082 0.064 0.087 0.017
299 -0.068 -0.018 -0.073 -2.360 -0.001 -0.827 299 -0.085 -0.033 -0.082 -1.487 -2.048 -0.613
216 -0.075 -0.054 -0.207 -0.225 -0.001 -0.028 219 -0.038 -0.063 <0.223 -0.154 -0.210 -0.018
ELEMENT ID 117 --------=---==c=-cc-cccce-- ELEMENT ID 120 -----------==-scem-ceoncco-
LOAD LOAD
C(I‘B(I) JOINT F(X) F(Y) F(2) N(X) M(Y) M(2) CW? JOINT F(X) F(Y) F() H(X) M(Y) M(Z) g §
299 -0.004 0.025 0.069 -0.753 -0.244 0.048 299 -0.025 0.604 0.069 -0.245 -0.753 -0.048 - ‘?
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 — 8
2 2
299 0.067 0.055 0.142 1.538 0.500 0.857 299 0.047 0.056 0.147 0.516 1.589 0.745 .:_"z
3 217 0.067 0.055 0.142 0.154 0.050 0.029 3 220 0.047 0.056 0.147 0.053 0.161 0.025 x."g
299 0.064 0.080 0.212 0.786 0.255 0.906 299 0.022 0.060 0.216 0.27 0.836 0.697 2 ,':’,
217 0.071 0.030 0.073 0.085 0.028 0.031 ‘ 220 0.071 0.052 0.078 0.030 0.091 0.023 . 1
‘ ol
299 -0.071 -0.030 -0.073 -2.291 -0.744 -0.809 299 -0.07 -0.052 -0.078 -G.761 -2.342 -0.793 © 8
217 -0.064 -0.080 -0.212 -0.224 -0.073 -0.027 220 -0.022 -0.060 -0.216 -G.075 -0.230 -0.027
ELEMENT 1D 118 ------semmsmomsoooomsoomes
LOAD
CMB? JOINT F{(X) F(Y) F(2) N(X) M(Y) H(Z)
299 -0.015 0.024 0.070 -0.65% -0.473 0.023
218 0.015 -0.024 -0.670 -0.061 -0.045 0.001
2
299 0.055 0.066 0.149 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 0.518 0.716
218 0.070 0.042 0.079 . 0.061 0.022
4
299 -0.070 -0.0462 -0.079 -2.016 -1.464 -0.670
218 -0.040 -0.089 -0.220 -0.206 -0.150 -0.020

2
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7.3 Check Weld Connections

Hand calculations for checking weld connections

this section.
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