
,,~A II itk1|*AL lipiir

October 1, 1993

Mr. Hal Eskridge
Manager of Regulatory Compliance
ABB Combustion Engineering Nuclear Fuel
P. 0. Box 107
3300 State Road P
Hematite, MO 63047

Hal,

George France asked Len that we transmit "seismic analysis and
related" to Mr. John P. Martin at the NRC. I have reviewed the
documentation on the seismic aspects of the Kardex storage unit and
have prepared the following summary, history and collection of
documentation.

As with all the major construction in the Revitalization and
Consolidation Projects (1988 through 1993) a major ABB-CE design
requirement is the consideration of natural disaster including
flood, wind, snow loading, tornados and earthquake. For the Kardex
storage unit the primary concerns were tornado and earthquake.
Concern about a tornado was eliminated with enclosure of the Kardex
in a concrete block room (originally for temperature control) and
adding a concrete slab roof.

Concern about earthquakes was addressed first by placing the Kardex
and its enclosure room on a massive independent foundation. The
Kardex itself was then reinforced with 120 additional braces
reserved for a 30 foot high Kardex though this unit was only to be
constructed 20 feet in height. This bracing configuration had been
used in an earthquake resistant Kardex designed and analyzed for
use in San Diego. To confirm the effectiveness of this treatment a
seismic analysis of the Kardex was ordered from a southern
California engineering firm that had done the analysis for the San
Diego installation.
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Based on the initial seismic review, 218 additional seismic bracing
pieces were added to the Kardex frame in December 1992. As a
precaution the local engineer that did the structural design and
analysis for the earth quake resistant mezzanines in the building
was asked to review the California seismic calculations. Over the
next month an exchange developed between the two engineering firms
that lead to further evolution of the seismic design to include 36
additional seismic braces.

The installation of the Kardex was completed with a total of 374
additional "seismic" braces, the blessing of two structural
engineers working for different companies in different states, an
on site inspection by our local. NRC inspector and an on site
inspection by an NRC reactor inspector with mechanical design
expertise.

The following tables provide the history and documentation of the
seismic analysis and construction of the Kardex. Copies of the
listed documentation are attached. Because this is a unique
application of high density uranium storage the attached tables and
documentation are considered PROPRIETARY to ABB Combustion
Encineering and should be treated as such.

Don Rohde
Project Manager
Manufacturing Technology
ABB Combustion Engineering

xc: Len Grossman w/o attachments
John Conant w/o attachments
Gary Kersteen w/o attachments
Jim Rode w/o attachments
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W Table 1.

06/24/92

08 /05/92

08/17/92

08/26/92

09/14/92

11/29/92

12/29/92

01/19/93

01/28/93

U 02/01/93

02/03/93

0

09/13/93

ASEABFOWN BQVERI
History of Seismic Analysis of Kardex Storage Unit

Earthquake resistant footing for the Kardex was designed
by John Hehmeyer P.E. of Metropolitan Engineering Co.
(attachment #1)
License Amendment submitted to NRC that included the use
of the Kardex storage unit.
At the request of Len Grossman of ABB, Shuler Business
Systems (Kardex vendor) provided estimate for a seismic
analysis of the Kardex units. (attachment #2)
Kardex unit was modified to have the bracing required for
a 30 foot unit even though it was only 20 feet tall.
This added 120 braces.
James Gavula, Reactor Inspector and George France, III
Fuel Facility Inspector from the NRC inspect the
installation of the Kardex frame at the Hematite site.
The inspectors determined that the construction and
installation of the Kardex was accomplished with sound
engineering practices. It was agreed that additional
channel nuts will be added to the bottom of the frame and
that the unit will be anchored to the concrete base. Len
Grossman of ABB promises that a seismic evaluation will
be completed before the unit is put into operation.
(cover letter and inspection report attachments #3 & #4)
At the request of Len Grossman of ABB, Mike Rabinovici of
Eugene D. Birnbaum & Associates did the seismic analysis
of the Kardex storage system. (attachment #5)
The suggested seismic bracing was add to the Kardex Unit
frame. This involved :218 additional braces.
At the request of Len Grossman of ABB, John Hehmeyer P.E.
of Metropolitan Engineering Co. reviewed the seismic
analysis and found 13 areas that needed further
review. (cover letter, areas needing review and markup of
calculations, attachment #6)
Mike Rabinovici of Eugene D. Birnbaum & Associates
respond to the 13 areas by adding spreaders, ties, braces
and anchoring the unit to the floor. (attachment #7)
Mike Rabinovici of Eugene D. Birnbaum & Associates
respond to questions about cross bracing the lower
portion of the unit wilh an increase in the strength of
the bolts in the tie plates. (attachment #18)
John Hehmeyer P.E. of Metropolitan Engineering Co.
reviewed the response and accepted the added spreaders,
ties, braces and anchoring the unit to the floor but
still wanted cross bracing in the lower part of the front
and rear of the unit. (attachment 9)
Visual inspection of Kardex confirms the installation of
the 24 diagonal cross braces and 12 horizontal braces in
lower portion of both the front and the rear of the unit.
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Table 2. List of Attachments:

1. 06/30/92

2. 08/17/93

3. 10/05/92

4. 10/05/92

5. 11/29/92

6. 01/19/93

7. 01/28/93

8. 02/01/93

9. 02/03/93

Footing Design by John Hehmeyer P.E. of Metropolitan
Engineering Co. - 27 pages
Price Quotation from Shuler Business Systems, Inc -
1 page.
Cover letter from R. J. Caniano transmitting
inspection report - 2 pages.
Inspection Report by James Gavula, Reactor Inspector
and George France, III Fuel Facility Inspector from
the NRC - 4 pages.
Calculations from Mike Rabinovici of Eugene D.
Birnbaum & Associates - 13 pages.
Letter and attachments from John Hehmeyer P.E. of
Metropolitan Engineering Co. - 13 pages.
Facsimile from Mike Rabinovici of Eugene D. Birnbaum
& Associates - 30 pages
Facsimile from Mike Rabinovici of Eugene D. Birnbaum
& Associates - 2 pages.
Letter, calculations and attachments from John
Hehmeyer P.E. of Metropolitan Engineering Co - 10
pages.
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Telephone
(314) 937-4691
(314) 296-5640

Fax
Ext. 15 Inter-Office Correspondence

To: Bob Klotz Date: September 9, 1992

cc: John Conant (w/o attachments)
Len Grossman (w/o attachments)

From: Don Rohde

Location: Hematite

Subject: Foundation Design For Kardex

Attached are 24 pages of the design of the foundation to the Kardex.
This information is proprietary to ABB and any distribution requires the
prior approval of Len Grossman. Do not copy or give away this copy.

Don Rohde
Consolidation Project Manager
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IHULER BUSINESS SYSTEMS, INC.
Mr. Glen Schukei
Mr. Emil Parent
ASEA, BF3M & BOVERI P*- *Aust

PRICE QUOTATION

In rery fcete to
1992 o*t1t ON s.:17 ,:

-'.e h _-Z)- %- f - I ~

tlemien: We propose to furnish the material specified below at the prices quoted and Lunder the crdrions s'a!rd below and on the reverse side he-cof.

Requ;red by OpAi. - Ap'ovea rty,

Quantity Size or
Catalog No.

Description Unit Per
-� I _________ I 4

Seismic conditioning of the six nvdul
F}MEX Industriever 8000 Vertic ft
Automated Storage and Ret System
This includes dxaw;Usy KAREX on th
6 mdule system (to depict what additi(
al structure and re:Lnforceuents will b
supplied to each Tr=ule) sent to an
engineering finm in California to
certify the drawings as Zone II, Impor
tance factor of 1.5 Missouri Seismic
law.

Certification will take approximately
2 - 3 weeks.

If the certifying eagineering finm
does not add anything to the drawings,
I will begin to figure the costs for
the additional strurture and reinforce
ment parts.

A.B.B. Hematite, Missouri, Shuler
Business Systems, Inc. and vbtropolita
Engineering Corpany are ready for
installation of the 6 mIdules by the
third or fourth wek of Septeter.

lLf-

i

,n-
i!

i
"VI4,46.

1v~Itdt&

n-i.q AA
I

�w
1

�0�'7'a �/o k

Terms -NET 30 DAYS F.O.5. .

Subject to our credit department approval, this quotation is M.ade
for imnrrediate acceptance and is subject to change wthout notice.
II based on specially prinied forms, it presupposes yoJr accept-
ance of overruns or underruns not exceeding 10% of quantity

This quotat:on is being submitted in duplicate for your convenience.
To crder the items I iled, merely ;mn and return one copy S-gni-
lying your acceptance.

Accepled by

T:tspxor:3: cn
_r DeV*e ry V.a

ordered. Oeliveries are sLbject to delays from fire, strikes, otler
causes beyond our control. We reserve the right to Correct cletcal
errors. 0rdefs rest.i'ig fromr th~s quotation are subject to the con.
ditiors printed or. :tie reveise side of th's shcet. Very Ittiy'ilirs,

5bEUL:R 8USlIESS.%,YSTEMS, INC.

.7By-..'

Ot t _30 T1^71-don-. rk

Tellini'le 314 /434z4.U16 _- LDate

. . .. .. . .... .. 1 -~ 4- '. 4 '.-. .~. rX,ir r- lifj mr r - tth~~; r* , ar ~d e OJ!:im t11
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Combustion Engineering, Inc. License No. SNM-33
ATTN: James A. Rode Docket No. 70-0036

Plant Manager
Hematite Nuclear Fuel Manufacturing
ABB CE Nuclear Fuel
P. 0. Box 107, Highway P
Hematite, MO' 63047

Dear Mr. Rode:

This refers to the announced special safety inspection conducted by Messrs. J.
Gavula and G. France, III, of this office on September 14-16, 1992, of
activities that affect your license amendment request for consolidating
uranium manufacturing operations at your Hematite facility, under NRC Special
Nuclear Material License No. SNM-33. This also references the discussion of
our findings with Mr. L. Grossman, project manager of the consolidation
operation, at the conclusion of the inspection, and the follow up discussion
with Ms. B. Bieser, the project scheduler, by telephone on September 21, 1992.

The enclosed copy of our inspection report identifies areas examined during
the inspection. As described in the report the emphasis of this inspection
was the review of the installation of the uranium oxide storage and retrieval
system.

Our evaluation of the uranium oxide storage unit has determined that the
construction and installation to date has been accomplished with sound
engineering practices. However, as discussed with Mr. Grossman during the
inspection a concern was raised that the seismic load was not considered for
the interaction between the walls and a free standing unit. As a safeguard
and as agreed upon during the inspection, it is our understanding that
additional bolts and channel nuts will be attached to the bottom of the frame
and that the unit will be anchored to the concrete base, thus providing
additional stability. -It is also our understanding that a seismic evaluation
will be obtained prior to placing the unit in operation. This evaluation
along with a review of the additional anchoring of the unit will be reviewed
during a future inspection.

In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of
this letter and the enclosed inspection report will be placed in the NRC
Public Document Room.

We will gladly discuss any questions you have concerning this inspection.

Sincerely,

Original Signed by Roy J. Ca1iia; '3

Roy J. Caniano-Actin'g Cfiief - wit'-\
Nuclear Materials Safety,\PY ichi
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Combustion Engineering, Inc. 2

Enclosure: Inspection Report
No. 70-0036/92004

cc w/enclosure:
Jeremiah W. (Jay) Nixon,

Missouri State Senator
Dr. Richard S. Siudek, President,

ABB CE Nuclear Fuel
Mr. S. B. Junkrans, Vice President,

Manufacturing Operations
Mr. A. E. Scherer, Vice President,

Regulatory Affairs
Mr. L. Grossman, Director, Manufacturing

Technology, Nuclear Fuel
Mr. C. B. Brinkman, Manager,

Washington Nuclear Operations
Mr. J. F. Conant, Manager,

Nuclear Materials Licensing
Mr. H. E. Eskridge, Manager, Nuclear Licensing,

Safety and Accountability
M. Tokar, NMSS/IMSB
DCD/DCB (RIDS)
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U.S. NUCLEAR REGULATORY COMMISSION

REGION III

Report No. 70-36/92004 License No. SNM-33
Docket No. 70-36

Licensee: Combustion Engineering, Inc.
Nuclear Power Systems
Windsor, CT 06095

Facility Name: Hematite Facility

Inspection At: Hematite, Missouri

Inspection Conducted: September 14-16, 1992

Inspectors:
eo M. France, III Fuel
Facilities Inspector

/064~3-Y-9'-
Date

ames A. Ga a, Reactor
Unspector

/ta //r
Dat4

Approved By:
loy 4 flano, Acting Chief,
N 4 aterials Safety Branch

Date

Inspection Summary

Inspection on September 14-16. 1992 (Report No. 70-0036/92004 (DRSS)) Areas
Inspected: This was an announced inspection to observe the installation of a
uranium oxide storage and retrieval system (Kardex Unit).. The inspectors also
reviewed appropriate drawings and held discussions that were relevant to the
design and installation of the Kardex unit.
Results: The inspector determined that the construction and installation of
the unit was accomplished with sound engineering practices. The inspector also
determined that strengthening the unit by adding bolts to the bottom frame,
followed by anchoring the unit to the concrete base should provide a storage
unit that is structurally adequate to perform its design function. However, a
concern was identified that the seismic load was not considered for the
interaction between the walls and a free standing unit. Kardex Systems design
engineer agreed with the inspectors findings that it may be appropriate to /
anchor the unit to the concrete base to provide additional safety. The ,.
licensee's project manager concurred with this finding and will pursue
anchoring the unit to the floor, followed by an appropriateseisrmc"!i- >
evaluation. ,'
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DETAILS

1. Persons Contacted

B. Bieser, Project Scheduler
E. Criddle, Health Physics Supervisor

*L. Grossman, Director, Manufacturing Technology,
Nuclear Fuel; and Manager, Fuel Rod Loading Project

J. Rode, Plant Manager
D. Rohde, Project Manager

*Denotes licensee attendance at the exit meeting on September 16, 1992.

The inspector also interviewed representatives of the licensee's vendor,
Kardex Office Systems.

2. Licensee Program

The Combustion Engineering facility at Hematite, Missouri, produces
uranium dioxide (U02) fuel for the commercial nuclear power industry.
Low enriched uranium hexafluoride (UF6) limited to a maximum enrichment
of 5% uranium-235 is received from Department of Energy (DOE) uranium
enrichment/gaseous diffusion facilities in 2.5 ton, 30 inch diameter
cylinders. The licensee processes UF6 through a series of reactors
(R-1, R-2, and R-3) where UF6 is converted to an oxide powder. The
powder is pelletized, shipped tD a fuel fabricator and ultimately used
for commercial fuel.

3. Background

On August 5, 1992, Combustion Engineering submitted an application to
NMSS for a license amendment to Special Nuclear Material License No.
SNM-33. Approval of this amendment application will enable the licensee
to consolidate uranium manufacturing operations at their facility
located in Hematite, MO. The operations will include an upgraded
version of the basic rod loading and assembly manufacturing steps that
were previously performed at their Windsor, CT operations under a
different license. This consolidation will require the use of automated
equipment to store, retrieve, and load U02 pellets into fuel rods.
During this inspection, the inspectors examined engineering drawings and
specifications, held discussions with the vendor representatives, and
observed the partial assembly of a uranium oxide pellet storage and
retrieval rack. The storage rack, a fully automated unit, manufactured
by Kardex Office Systems, is capable of automating the storage and
retrieval of more than 55 trays containing more than 5 tons of U02
pellets.

2X



4. Uranium oxide (U02, Storage and Retrieval System (KARDEX STORAGE UNIT)

The storage units appear to be of a general industrial design and are
not built to any specific design code. In this application, six
individual units are attached to each other to form a single structure.
The licensee purchased a "seismic upgrade" package that added additional
cross bracing to the standard units. According to the manufacturer,
similar units have been installed in California and have been evaluated
for seismic loading. Although the licensee had not purchased this
evaluation, discussions with the project manager indicated that they
would pursue obtaining the evaluation to assure the seismic adequacy of
the structure.

Each unit is a bolted structure constructed from "unistrut" type open
section members and formed thin gauge material. Outer vertical members
approximately 20 feet long are attached to formed pan support brackets
that are in turn attached to the internal vertical members. Outer
members have lateral braces and cross bracing added. Due to the tray
access requirements, internal members can not be cross braced, but do
have "horizontal spreaders" at several vertical locations which will
provide some lateral stability.

Shop welding was performed on two of the component details. Small
diameter bolts were capacitor-discharge stud welded to the bottom of the
pan supports for the horizontal spreader attachments. These welds
appeared to be adequately performed. For the other component, angle
brackets were welded to the bottom frame members. The design drawing
specified 0.188 inch by 1.0 inch long fillet welds at six locations.
Because of the component sizes, the fillet welds specified could not
physically be made. The "as-constructed" weld was a groove weld with
maybe a 0.10 inch throat due to the radius of the formed channel. In
many cases the lengths of the welds measured in the field were
approximately 0.75 inch instead of the 1.0 inch specified. During
discussions, the Kardex design engineer stated that these welds were
only performed to facilitate construction, and that the loads on these
welds would be minimal since the connection would be in compression.
For seismic installations, he stated that it may be appropriate to
install the bolts and channel nuts to provide additional safety margin
in these connections. This issue was communicated to the licensee's
project manager who concurred with this approach and said they would
have the additional bolts installed.

No anchorage details were specified for the unit. When questioned, the
Kardex designer said it could either be anchored to the concrete slab or
left to "float"; however, it depended on what the purchaser wanted. The
unit will be enclosed by a partially reinforced masonry block wall which
was evaluated for seismic loads. The evaluation of the walls did not
consider any seismic interaction between the walls and a sliding unit.
After discussions, the licensee stated that the units would be anchored
to the floor.

3 . A
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The building housing the Kardex unit was designed to BOCA (Building
Official and Code Administration) National Building Code with a seismic
zone 2 and a 1.5 Importance Factor. The foundation for the Kardex unit,
which is independent of the building foundation, was also designed with
these same parameters. The calculation for the Kardex foundation was
reviewed by the NRC inspector and found to use conservative assumptions
and appropriate methodology for the design.

Based on the observed construction details, in conjunction with the
above mentioned refinements for equipment anchorage and bottom frame
bolting, the NRC inspector considered the Kardex storage unit to be
structurally adequate to perform its design function.

The vendor completed the assembly of three of the six units during the
inspection. On September 21, ]992, via telecommunications the
licensee's project scheduler indicated that the vendor had completed the
assembly (w/metal skin) of all six units.

5. Exit Meeting

The inspectors met with those indicated in Section 1., of this report,
at the conclusion of the onsite inspection to summarize the scope and
findings of the inspection.

The licensee indicated that they would pursue attaching additional bolts
and channel nuts to the base frame to strengthen the unit, anchor the
unit to the concrete base, and evaluate the unit in accordance with the
appropriate seismic zone.

Although the Kardex unit is not classified as proprietary, the vendors
drawings are considered sensitive to manufacturing technology and
therefore copies of such were not provided to the inspectors.
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METROPOLITAN ENGINEERING CO.

Consulting Engineers And Surveyors

7301 Metropolitan Blvd. Area Code 314
P.O. Box 400 464-3860 - 467-3860

Barnhart, Missouri 63012 January 19, 1993 FAX No. 467-7480

Mr. Len Grossman
ABB Combustion Engineering Company
Highway P, Box 107
Hematite, MO 63047

Dear Mr. Grossman:

Pursuant to your request we have reviewed the seismic design
calculations and appended Kardex drawing for the Kardex Unit in
Building 230 as prepared by Eugene D. Birnbaum & Associates. We
are appending herewith a copy of our review comments.

Should you have any questions please contact us.

Very truly yours,

METROPOLITAN ENGINEERING COMPANY

Jo In hmeyer, P.E.

JHM/tks

251.069



ABB - COMBUST:ON ENGINEERING
HIGHWAY "P"

HEMATITE, MISSOURI

KARDEX UNIT IN BUILDING 230
SEISMIC CALCULATIONS

SUMMARY OF SEISMIC DESIGN CALCULATION REVIEW:

Sheet 1 - The calculations should be sealed by a professional engineer,
licensed in the state of Missouri.

- Seismic design is to be in accordance with The BOCA National
Building Code/1990.

Sheet 4 - The unbraced length of the interior columns needs to be
clarified. How often are these columns supported, to prevent
buckling in the longitudinal direction?

- Drawing 6 of 10 shows horizontal spreaders at Elev. 110.81"
and at Elev. 178.31". Do these spreaders provide adequate
lateral support for the columns, and if so, are the columns
strong enough with an unbraced length of 110.8"?

Sheet 6 - Using the BOCA/1990 equation for determining seismic shear,
the design shear load is 1.1 kips/unit, which agrees with the
value used in the calculations.

- The seismic loading creates an overturning moment in the frame,
resulting in additional axial forces in the columns, which
must be accounted for in the design.

- AISC Equation Hi-i is used. to check the combined axial
compression and bending strength of the columns. The
denominator in the second term of this equation should use
axial stress (ksi), instead of axial load (kips).

- The longitudinal frame analysis does not address bending in
the bottom span of the columns. The base shear in the columns
creates bending in the columns, below the first level of
diagonal bracing. This appears to cause overstress in the
columns at both the front and rear elevations.

Sheet 7 - Comments similar to sheet 6 comments.

- Need to review the interior columns, considering the large
unbraced span in the longitudinal direction.

Sheet 9 - If half of the top bracing is to be omitted, the remaining _-.
braced frames must resist twice their normal seismic Load' =

- BOCA 1113.11.5 does not allow the 1.33 incz-eas-ei` I IaX le
stress for connections in braced framed

Sheet 13 - The longitudinal frame analysis indica e upI
individual columns. If each frame is n slab,
the frames must be interconnected to pr ud 4ffrom
occurring.
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METROPOLITAN ENGINEERING CO.

Consulting Engineers And Surveyors

7301 Metropolitan Blvd. Area Code 314
P.O. Box 400 464-3860 - 467-3860

Barnhart, Missouri 63012 FAX No. 467-7480

February 3, 1993

Mr. Len Grossman
ABB Combustion Engineering Company
Highway P, Box 107
Hematite, MO 63047

Re: Kardex Design
Calculation Review

Dear Mr. Grossman:

I have reviewed the response from Eugene D. Birnbaum &
Associates, regarding my comments on the seismic design
calculations for the Kardex unit. This response was received by
fax on January 28, 1993.

Many of my initial concerns have been relieved with the
addition of extra material, including new horizontal spreaders, new
horizontal bracing, and anchors on every frame.

Two areas still concern me, however; those being the lower 54"
of the front frame, and the lower 40" of the rear frame. These
areas contain no diagonal bracing to assist in transferring the
lateral seismic forces down to the foundation. Without the
diagonal bracing, the frames will not react as trusses, as they do
in the upper portion, but rather as rigid frames, with all lateral
load being resisted by bending of the columns.

I called Mike Rabinovici, the engineer who performed the
calculations for Eugene D. Birnbaum & Associates, on January 29,
1993 to discuss this matter. After much discussion, I felt that
Mr. Rabinovici had acknowledged the problem. He pointed out there
are some reduncies in the framing which he had not accounted for,
most notably the tie plates used to interconnect the units. I
agreed that the. tie plates are of benefit, but that it was
difficult to quantify the added benefit. It was agreed that Mr.
Rabinovici would talk to Kardex to find out what type of additional
bracing could be installed, and then send me revised calculations.

I received a two page fax from Mr. Rabinovici on February .1,
1993, responding to our phone conversation. This transmitt4ij
included in Attachment A, for your information.. In th4is 1 s i,
the only modification made was a change to high , 000l1Mts-b
the lower tie plate connections. A calculatio il 7was X



Mr. Len Grossman
ABB Combustion Engineering Company
Page 2 February 3, 1993

which determined the moment capacity of the tie plate, but the
actual applied moment in the tie plate was not established. The
calculations also reviewed the column design, but as in the
original calculations, bending across the full unbraced height was
not addressed.

The structural response jof the entire front or rear frame is
difficult to determine by hand calculations. The frame consists of
six separate frames, one per module, interconnected by rigid tie
plates. I set up a simple computer model, using "STRESS Plus", to
analyze the front frame. Attachment B contains a brief overview of
this model along with the calculated forces carried by a few select
members. The lower tie plate connections between the first and
second modules, and between the fifth and sixth modules are the
worst areas, but all of the lower tie plate connections are a
problem.

Sheet B-5 contains a brief review of the tie plate
connections. The tie plate itself experiences a moment of 14.7 in-
k, but its allowable moment is only 4.125 in-k, a substantial
difference. The column review indicates that the channels are
strong enough in pure bending, or in pure compression, but are
overstressed during the combined bending and compression state
which exists.

In summary, I am still concerned about the structural adequacy
of the front and rear frames of the Kardex. In my opinion,
additional reinforcement, such as diagonal bracing, is required in
the lower portions of these frames.

Should you have any questions, please contact me.

Very truly yours,

METROPOLITAN ENGINEERING COMPANY

John M. Hehmeyer, P.E.

JMH/mlg
251.069

i;~O*.
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02-01-93 PAGECIVILSOFT STRESS Plus

KARDEX FRAME

STRUCTURE KARDEX FRAME
* ABB/COMBUSTION ENGINEERING - ROD
TRACE
TABULATE ALL
VERIFY

LOADING FACILITY

/d7lAD1I 70 PA'ow L./Dg -,4 of oka

0 £-- -r _/5c/ o0 7Y/6

TYPE PLANE FRAME
NUMBER OF JOINTS 252
NUMBER OF MEMBERS 326
NUMBER OF SUPPORTS 12
NUMBER OF LOADINGS 1

SUPPORT RELEASES
1 22 43 64 85 106 127 148 169 190 211 232 MOMENT Z

MEMBER RELEASES
241 THRU 306 START MOMENT Z
241 THRU 306 END MOMENT Z

MEMBER PROPERTIES PRISMATIC
1 THRU 282 AX 0.56 IZ 0.239 *CHANNE

283 THRU 306 AX 0.18 IZ 0.034 *STRAP
307 THRU 326 AX 0.59 IZ 0.477 *TIE PI

CONSTANTS E 29000. ALL
PLOT STRUCTURE

LOADING 1 SEISMIC LOAD sso
MEMBER LOADS

1 THRU 240 FORCE Y UNIFORM W -0.001206

E'L

LATE

C47-O4-' .f.A4r;d-df/A4 /oPAerrS

7 > £is- X,O , 2es f
4/4 T.6 CAs IcezwrzoA•.

SOLVE

el-rZC.7c ZC>,VD =(// rs~g czs)(40= 3.3 k & "-5fo1r a~e xe:4f2 f<rx.4

IO MII 4; 1- 3-3k 0.0012OC >, rAe C )
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x
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KARDEX FRAME
_______________________--__________._______________-___________________

LOADING 1 SEISMIC LOAD

MEMBER END FORCES

MEMBER
21

22

23

24

41

42

43

44

181

182

183

184

201

202

203
i2
20O4

JOINT
22
23
23.
24
24
25
25
26

43
44
44
45
45
46
46
47

190
191
191
192
192
193
193
194

AXIAL FORCE
-3.413
3.413
-3.413
3.413
1.301

-1.301
1.301

-1.301

SHEAR FORCE
-. 023
.032
.568

-.549
.693

-.689
.350

-.347

2.963
-2.963
2.963

-2.963
-1.751
1.751

-1.751
1.751

-2.757
2.757

-2.757
2.757
1.536

-1.536
1.536

-1.536

.301
-.292
.321

-.303
.159

-.156
.244

-.240

.322
-.313
.288
.270
.299

-.295
.280

- .277

-.002
.011
.564

-.546
.517

-.513
.199

-.195

BENDING MOMENT
.000.

-. 212
.212

8.376
6.330

-4.257
4.257

-3.211

.000
2.265

-2.265
7.060
4.161

-3.689
3.689

-2.963

.000
2.424

-2.424
6.714

,4.326
-3.435
3.435

-2.600

.000
-.052
.052

8.475
4.099

-2.554
2.554

-1.963

211
212
212
213
213
214
214

" 215

3.201
-3.201
3.201

-3.201
-1.093
1.093
-1.093
1.093



CIVILSOFT STRESS Plus 02-01-93 PAGE -5-

KARDEX FRAME

MEMBER JOINT AXIAL FORCE SHEAR FORCE

241

242

2
23
44
65

-. 600
.600
.029

-. 029

. 000

.000

.000

.000

BENDING MOMENT

.000

.000
.000
.000

245 170
191

246 212
233

247 4
25

248 46
67

251 172
193

252 214
235

.025
-. 025

.575
-. 575
.339

-. 339
.088

-.088

.015
-.015
-. 314

.314

. 000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

-4.714
4.714

-4.294
4.294

. 000.

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

-14.705
-11.221

-11.040
-12. 574

307

311

24
45

192
213

.143
-. 143

.029
-. 029

--- SUPPORT REACTIONS ---

JOINT
1

22
43
64
85

106
127
1,48
169
190 "

211
232

STOP

FORCE X
-. 406

.023
-. 301
-. 325
-.303
-. 325
-. 305
-.324
-. 303
-.322

.002
-.411

FORCE Y
-1.226
-3.413
2.963

-2.781
2.704

-2. 682
2. 654

-2.624
2. 635

-2.757
3.201
1.327

MOMENT Z
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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