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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 (origirally for temperature control) and
adding a concrete slab roof.

Concern about earthquakes was acldressed 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 Karcdex 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
Engineexring and should be treated as such.

Don Rohde

Project Manager

Manufacturing Technology
ABB Combustion Engineering

Xxc: Len Grossman w/o attachments
John Conant w/o attachments
Gary Kersteen w/o attachments
Jim Rode w/o attachments
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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

02/01/93

02/03/93

09/13/93
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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,
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 regquest of Len Grossman of ABB, John Hehmeyer P.E.
of Metropolitan Engineering Co. reviewed the seismic
analysis and fcund 13 areas that needed further

review. (cover letter, areas needing review and markup of
calculations, attachment #6)

Mike Rabinovici of Eugene . Birnbaum & Asscciates
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 iquestions about cross bracing the lower
portion of 'the unit with an increase in the stiength of
the bolts in the tie plates. ({(attachment #8)

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 inspecticn 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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II1



AL D HD
FApmw

ASEA BROWN BOVERI

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 - 10 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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. SEA BROWN BOVER! (314) 296-5640 Ext. 15 Inter-Office Correspondence
-

To: Bob Klotz | Date: September 9, 1992

cc: John Conant (w/o attachments) From: Don Rohde

Len Grossman (w/o attachments)
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.

Dn G

Don Rohde
Consolidation Project Manager
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-THET e
IHULER BUSINESS SYSTEMS, INC. PRICE QUOTATION

Mr. Glen Schukei
Mr. Fmil Parent
ASEA, BROWN & BOVERI base August 17,1992 in rep'y tetet ta

Quotal.on No,

lemen: We propose 15 furnish the material specified below 8t the prices quoted and,l.-nder the cordtions stated below anc_i on the revesse side heseof,

Required by Depl. — Approved ty

Size or

Catalsg No. Description Unit Per Price,

(110} Quantity

Seismic conditiening of the six moduleg
KARDEX Industriever 8000 Vertic ft|
Autonated Storage and Retyri System|
This includes drawings -y KARDEX on tl;g

6 module system (to depict what additi
al structure and reinforcements will
supplied to each mxiule) sent to an
engineering firm in California to
certify the Qrawings as Zone II, Imporg
tance factor of 1.5 Missouri Seismic
m‘

~S

Certification will take approximately -
2 - 3 week50 /U/ ZW

If the certifying eangineering firm
does not add anything to the drawings, (
I will begin to figure the costs for
the additional structure and reinforca+

u ment S. - M?
%% . ' 1 é%@%
¥

A.B.B. Hematite, Missouri, Shuler JAA
Business Systems, Inc. and Metropolitan

- ﬁ”\/ M Engineering Company are ready for
7 installation of the 6 modules by the
/Z% %/W third or fourth week of Septenber.

pterdl | ik

Transpariaicn

Terms - NET 30 DAYS F.0.8. or Deivery Via

Subject to our credit department approval, this quotation is made ordered. Deliveries 2re sibject to delays from fire, strikes, other
for immediate acceptance and is subject to change w'thout notice. casses beyond our control. We reserve the right to carrect clescal
11 based an specially prinled forms, it presupposes your accept- errors, Ozders resuiting from this quotation are subjzct 19 the con-
ance of overruns or underruns not exceeding 10% of quantity ditiors printed on tre reveise side of this sheet. Very tratyyours,

) S;an O'Farrell W_\\( It
Acceptod by , Ottes —2395-Weldon-Parkvhis, St. Louis, M0 63146
Date Telaonone 314/434-4566__\

This guctation is being submitied in duplizate for yout conJenience. ULER BUSI w ES.S v YS_T'EMS’ IN_C;:'

Yo cedar the items [sled. merely sign and refurn one Copy s'gni- M \ \79., M AR

lying your acceplance. . By : AVL A L
: 3 G

‘e

N Al ML Citar day cn datead e lasmabing nn AtRAr PeAfE BfeAar RS R0 38 methade and equipment,
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Combustion Engineering, Inc. License No. SNM-33 )
ATTN: James A. Rode Docket No. 70-0036

Pt1ant 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 Toad 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 Signzd by R0/ J Cau.:i;:) y

B SN

Roy J. Caniano, Act1ng Ch1ef o\ G'f '

\\\ \"\\

Nuclear Materials Safety\ﬁfdnch -




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
Wipdsor, CT 06095
Facility Name: Hematite Facility
Inspection At: Hematite, Missouri
Inspection Conducted: September 14-16, 1992

ir: 104 W0 ol

Georgé M. France, III Fuel Date '
Facilities Inspector

Mﬁw«b /0 / 8/7 (B

({ames A. Gawfla, Reactor Daté 7/
nspector

_ fs/gz

1ano, Acting Chief, Date
aterials Safety Branch

Approved By:

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 TN
anchoring the unit to the floor, followed by an approprlate se1sm1C\“
evaluation. E

-




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. Rohdg, 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.

Licensee Program

The Combustion Engineering facility at Hematite, Missouri, produces
uranium dioxide (UQ,) fuel for the commercial nuclear power industry.
Low enriched uranium hexafluoride (UFs) 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 UFg through a series of reactors
(R-1, R-2, and R-3) where UFg is converted to an oxide powder. The

powder is pelletized, shipped to a fuel fabricator and ultimately used
for commercial fuel.

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 Ticensee
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 UO, 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 UO,
pellets.




Uranium oxide (U0, 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.




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, 1992, via telecommunications the
licensee‘s project scheduler indicated that the vendor had completed the
assembly (w/metal skin) of all six units.

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.




EUGENE D. BIRNBAUM & ASSOCIATES

SweeY NO.

Consvlting Stiucturol Engineers Joe woO. 06/3
we A BE _ColBYSTION ENGINEE RS //ua&m PUIER HISH AR Y P KAGOEX NOUSTRAILE Sovsr — & UNITE
HEHATITE  iSSOURT 630497 . e AROER T
uNItL DESIGNER ﬂR DATE /- ‘??-72 950" 34 ‘960" L
D 1212 G14) 37913007
- 619) 373 7828~ 74X
SIGNATURE 18 VALID ONLY ON PRINT. A SIGNED COPY {8 NOT TO BE REPRODUCED.
j OVER Y EY) ;
2- 1492

THe /ND(/SﬂfI'ELﬂ? Booco /Is AN rlLECIR o./_fgc;ym//'cffé' bDevice ¥R,
SToRINE ;‘ RETRIEVING- VARIOUS j7ENS. [HE IWDISTRIEVER, SHAte
AUTOATICALLY RETRIVE 4 ﬁeaaﬁevz-'» TRAY ANO PRESENT THZS 7BAY
TOAN Acces AREA (SET SIDE £16V oN sty 4.

AFTER THC NIITAZ/ON of A LeruesT Tie dNdT . Jy.;a ALSo ﬂ/ra/ﬂ/m;
RETURN THTS 7RAY TO /TS STORACE ™ LocA 770N BETORE Lo TRAEVIN

. THE NEXT LEOUEITED SToRAcE 7RAY

- JHE INDUSTRIEVER ARE CLoseD uni7s [ eun'TS 7o€ TH# fOC ~§&E
AN ON SHTR) AND AME ALl FYETR MECHANCSL DEVICES

I S/DE 7#&' UNITIZ, BEING UNoCCOPIED HEcgtAN/cde devrces
THET AN 6@0115 HARARDOUS DURIN&G AN EAEIH oudrE

1)05 7'5%51' UCTOM Ariore . ACco RONGLY oMLY THE SMITIRLC
.mm& SUPPORT IS Sifetbed ([ THE pech Avicdt SRty L

. Bl = obd T xc G OWTE = proggs® &

LLs 72.77? sz/sjwa/;y-gof V8€ fL oo AT
JEooo Vo] = & UiT=  Fbooo” | N

ENTIRE SHRY /S SUPPoRTEY o A / SreeL B pesTING OF

/2" THITK awaeaz FOONDAT7ON b= 3000 pia" (KeROEX  FAX
I-13-%2) -
AR fORE2 BEAGNG bk [HIRAD @ 5oyt € Lev,

Sex s G) A\ PR DR
M. conn, WITH BAr#er MxE [ fR2-9-92)

» o8# 344 -74 736
e K:/frga/(o{q— FRONT ELEV. [waTh OUTER PANELS)
SHT Z oF @ — REAR ELEV (0rTH 0O PANELS)
SHT3 &F 9 — SIoE pzev.(ierm# OORR. PANELS)
SAT 4 OFF — FRoN T-TRAHE ELOVATION
SHT5 oF 9 — ReAR FRAI1€ ELEV-
SHT6 OF G — S10E FRAE LLLV
SHTT Or9 - Wik ERMIE VAT [Berwerrs Hazgte: L)
SH78 oF9 — Misc De7Adt: O"“ \\\
SHTA oF § - Mi1Sc DLTALS "
SHT[0 oFlo— SIDE BRACAN & ~ELEVATION e q‘g{{g\s’ ,\{
| cALcis /— 13
Bc — /991
LL// BC SHAYARY 27'// / 474




N

EUGENE D. BIRNBAUM & ASSOCIATES

Coneulting Structwral Enginears

SeeeT NO

Joa Ho

2

20613

sou ABE COMBYSTION £XEINEERDY £ WL Fowts HEHWA S P- RICLEX INBNTEIEVER 8200

4eEA TITE  HISSOURy . -EBDGT7

UNIY

DESIGNER

BGGNATURE 18 VALID ONLY aN PRINT. A S8IGNED COPY I8 NOT TO BEKQEJR

HR

DATE ”-"8'42‘ (80..»

{5 14}

KARIEX
ALNEY Poolr
)*-'u* 665‘}/ p/f"c,'f(:

»

300
7888

UCceEo.

" g%
. "t..'..":'c
e © T

Q_-_Lm A

)

Pyt HI::”Z“:"..‘..”.. =]

§B3E T i 2 o = i

beye o gt R

5 mn_:tm'::.:: :.':t'

pPLAN AR DEX IV DUSTRIE/ER

N
qat)
]

14
J
g
BTN

6 NS TS

&=

g :-:D e

3
Ho
P

@u?b’ GHT

x l%x 12
l‘/”x\

l%)

Y/

@UIRi6
@B_qrron

e 158 x 12.(74\,

gi2-
U2

o
N (3
$



EUGENE D. BIRNBAUM & ASSOCIATES

Conasvlting Shructuro!l Engineers

SnCceEyY NO

3
JOoe NO-—Q—Q—G—L
e A BB _CONBUSTION ENE, NUCLEAR TOWER Hifhwht [~ KARGX INIYSRIEVER Soasc
BeEMATTE 1ISSOUR S
’ DAL ””!"‘?‘2-

UL DCSIGNE R HR
A r2-/2-9

BIGNATURE (8 VALIO ONLY ON PRINT. A B8IGNED COPY 1S NOT TO 8E REPRODUCED.

e
Bev Hooo_ l 31. | h 1i 'ﬁ . ‘:'/-@

1 3% > =

LEGEND :
@uPRGH! l%d%x&r
@ Ouoeiz. ensite oy k15,

§ e

O HiAcon m.s.-—' 0l2

®  win 3 Louy o

.,23;,

xite

'.:.; Ry Weog ] I\ 1: 78
. EM‘WL-- ’ 4 - : Ted
J:: m“w" - el / & ..:-.' Y. . - . .
ﬁﬂ.@'tbél~——-~_ . . -__ 1 5 _ .: . i ! s ':J--.

N sioe - L EAEZANHANT AT %
RN £-V-V A < T R - R

«Mﬁfeﬁ:i#?)

@7;,( c‘/sg{a Tie 8 ‘Z?f/

[Reveda— R T AT R R S22 feuTsgnor

© A% T “'jf_‘jr’i'i’i

o
s

© Tof poriz , U lV‘xl%:ﬂﬁv
) Boriot oz -t 174 19'6}1235—

A s WPy o1t oo

?
g

4
\
o

Qv 240001 . —. AL ®
Y nedt R B

ewev Moo _ U7 NN\ 7
BLEV/8SSD L Lk -

ELRV. rro6d ] j

By #4400
ey o0
EVEN 2461-

iy
ot o

. —hab .88 .- 8§ B . Yy
‘—‘—“‘“@m’wﬁ'rﬁ"é‘g’z e




43
3%

143

FEUGENE D. BIRNBAUM & ASSOCIATES """“°2—%—
©6b/3

Contulting Structwral Engineors
JOo®e MNO.

son_ABB_Col1BUSTION &G, NUCLEAR Poow® misnarty FKARGEX (HOuRIEVEE S+
HEMATITE M ISSOU P4

uUNIT . DESIGNER

AR &gz -

.lBNATURE (8 VALID ONLY DN PRINT A SIGNED COPY 18 NOT TO BE REPROOUCED.

e

& i

i o =1
o e R

v

aeN. 240

v 4

ey, 220

ey &
. o o R NG A
'y e

EEETRAR ALl SIDE ELEVATION - s
smcme ELEATION TRAT ELEVATION [0 !

LEGEND

|@orrisurs: v 5 P%IZ?.,

@ToF Horiz- 19 1981
@eotr wo L wl‘%d%»!zr
) verionte B 275 1%

.m&z BRACNS [0 Jx 13 l?‘.
2 W) 3ﬁ!

©O>rac. BRACHG & 12-)
BoLTs , NoTSe aMJ/kl’j




EUGENE D. BIRNBAUM & ASSOCIATES

SwgEyY NO

-5
2.06/3

< L Steuct i Eng:
ontuTtng Ut W o ngrneers Joe NO.

won, ABB  COHEULSET?ON EHE. WOCLEAR fouer, HIGHu AYP~ KAbfexd w2052 Booo

' T

Nt DesiGRER [l onre M-T: A7
SIGNATURE 18 VALID DNLY ON PRINT. A 8IGNED COPY 18 NOT TO BE REPROOUCED.
Loaps g
Dlix. 2 Yot e
LLz ‘GVD T} P.EK WW

NOTE - ASSUME Adc La«cﬁ O GBE ABove THE Acces OPE e
kLmﬁO"&#Soﬁc etetm/au_ ij}mmmwma BENVIGETS. fREBELOD THS ELEV.,

SKETALOH YT )9wsrz'r COMGERVATVE,
U ~A.:> IHE Ui:'m G,fiff"s ’

\ P S %x' '6& N05 (Oims‘rrco\') Ty~ 42 ks’ — colUN N

" . ;
; 3
k ‘1%‘ -T#.
' : ¥

.-%7“‘;::1;. ! j:% - X2 grost
——

_;L...I.fléf,,
Aga 0.SE N
Sx= 0,204 (1° Sy« 0,294 1143
Ye= 0,574 (ya 0,65C
%‘" (% m _:?:t?:: fﬁi“'«y Fire 43, ( TM;;. \\xé
Pon (03¢ Mxas 5B%  Hya=74 \3;@8 m\\ s\ E\’\\




(

EUGENE D. BIRNBAUM & ASSOCIATES cncer na &

te. Consulting Shuctwol Engineers voe No é—;)_———égé
oo ABB COf‘deﬂ DN ENGIN LZRING HICLOH TOWER HIGHIAYP— RAPIE INZTRIEVER. S0
HEM AT TE | MIsS QURI 63 07} Mz&-¢&85¥

unitt : DESIGNE R 1R DATE “'Zé":f?. ) Foore
. Tav BIGNATURE 18 VALID ONLY ON PRINT. A 8IGNED COPY IS NOT TO BE REFRDDUCED
B ;-‘ | SE\S@‘\\*C, = 21 z ORE STANMROE I~ ~ HMINtHUH Foule.

' As ‘C (DL* COLGHNS (N ANIDIRELTION oH gACH

o Ru) 2" . COWMN LIME DESTRNED T0 RAZSIST noRi2.
: Folcer

v

“-gﬁ

2= 015 (SAipT Lools— seiste 2ome 24)
Ta15 ( eer client REBUEIT)

C=2"15
Rawvs 6o  — ‘X'iR AciHG—

] sasgec - tm.zmes me. UtH T)

NVa QL__.&J-S-&—-‘S (oL +\.'_\.-)r 0,103 DL‘t_...)s 0.103 [91‘ '6] 103"®

USE 1) %/caccts -PER U

M\‘:Rs-— TABON B TRANSY ®osTs (2x4) on »x<—X Dualagwm}

C e
) L P
.

193 ]
B 3 '( v B ? b‘g

LoNGAToam,ﬁ_ ~TAEN B REM ? FROVT PosTs ( aa, ON 1-T
. > . (PER umT)

x XK DIR,
Sasmc PER_busT avt-—l'—»omsK

M- 01375 x43 33"

ao,szo,se ov7<133 ot

COBIED - 24 4 08

=z 24 53

Y’ﬁML

SESMIC PER PosT= Ll P28 P %).
M= 0275&54’; 751'"3

KA. 01._:‘.5‘»5’— =79 —¥Fa= BISKs
Ty 0SS T Fey =297 = 17 srsew « 29 ?x<ﬁ-5-3\;" i) .
> 83 = | ,3 & Yo R o
Pare 050 1835 = o pRO" RIET NG
OJ‘.l B “Eb ) / O“B“S-‘\ —/,_;';//':‘?:://——;
« MR TE i 0g440A13 =//§\B 130y, ser wore

e OoN

mVﬁ ”' -2L )14 SH7 7




EUGENE D. BIRNBAUM & ASSOCIATES | . wa 7
Contulting Structurel Engineers Jow MO 206/3
oo 1 BB CONBUTIBY EHEWERMS. N U ULAR POCEIT Hicun £4P- [AJUI7R EVER oo o

HeMATITE MHiSsove:
UNIT DESIGNE R HK OATE M- 2("??-' ’

GIGNATURS 18 VAL‘D ONLY dN PRINT, A BIGNEO COPY I8 NOT TO BE REPRODUCED.

NOfE JHE OUTER PANELS opy P:Co/V/Z LEAR ELEMTION & PRorD/rrs
,fmlr/cNAL SHEAR  STRLMETH . TOR [HE REAR & TR OHT
S7TRUCTURAL FRAtIng- (Sec sHr 1oF 1,2 oFq o> De 7L

F-Fon st §or 9/

' woﬂ
- CHEDRY S 10E . BRACNG  7OR 54" st Bervexr  Be Actvg (fer sile siev.
give BR&cNG on Jr £/ o _
TUG Lodo __M;xw = Zcﬂn F 36+54 _W_ﬁw.ao‘46w
(v

USTass . 240
m.c 2x 046= 092*
Ll,.z 1€ x 9,46 "_Z._:’_E_'_
E Toue 898%
R R daot, ‘- %23- 1.04%/ex
S‘Eisfﬂt-} V= 0 /03 {ﬂqzq- __3_5)_ 0, 47%

“reR maw-w,_j. 8% Mote gre S gp4m

; : R 485154 77Q .? T‘a, e17.15
‘ \" ase - Fexw [ 83x23.8= 3léS

P TP

R

" Fa- 98B« 11U5= 9.6
CoHBIYED ‘ .
__'_Qi.f_ %!%g}ﬁ - 0210454 .0'527.—_» 0(4 £ 133 g&i
3l48

Qlete BRACING oN SIdE ELEV. [Set yu7 4)

Cep HETRY "{v,‘,,

47
‘3"(: 134 = > 52737 > C‘U"("O“C """
oP R\\E’Y
= 'lt/mrr - Vspe= L g ® 7P\§{qu it e
?BB«;C W’ 0,5"'7&%'0%’ - EXT. &2EV. P\?_ e /oﬂ" ;/qgg o~y 30'-

ey B 1.6 “TENS(ON.- INT. L.



EUGENE DO. BIRNBAUM & ASSOCIATES , . .. S

Consvhing Skeuctwral Engineers Jae No.znééi—
wo ABE CoHBUSTOY L7716, NUeAR PocleRe, HydMwdy?~ (K858, &ooo
HNATITE | t{iLo0fes .
e pesionen_ IS oave_l~2] §2

BIGNATURE 18 VALID ONLY ON PRINT, A S8IGNED COPY {8 NOT TO BE REPRODUCED.

| Disomte = /ioxar ;
Favecl dner) = [15- [45st0ne)janx 2732 f Governs -

Pavice - 3.2%‘)7 1.0% TRans. Braciys. 3 o

| HoRi 2 -BRAUNG 3  TAN By vuisTRAT |- 1965 [2L6Av M CoHr
TP N, A8 4o W

f .,_,.__-_1 , w4 I’(‘:@.'o. o5 9 IJ:; 0163 ¢
TR Sen WO NP Sya 0200 1D

(x, 0/'354\[‘4 ‘ya 061Sin

%’ ‘27;? e B3 H Fa-C  Fa= Nlnid3- 7429065 ok

M BRACHME- on TROKT ¢ ReAR. CLEV

z{m o = 45"
e

C U PAGSOMALS
| é=oheary

ALY foniT |
= L1t = asy
\.lvar 2 6.5¢ Torace » 45T 076% < fa - 300 ou

4707 ’ Enacg

DiAGONALS ARE O

| G FrowT 5 Rear BRAcve  wiTH oney 3D "“"”’_‘t‘i;;—fve"iéga-'
 Two _ BRACHGS e =g Ny

“of cHedic_cocats B L
AT GRIB todp o DA pup e Lo w054 \
i IRHE Frmre °Y 20

Dia 5,54x2= /.08 ke w
1, ACEL I - g 9] LI 7’72 TDT‘L‘




EUGENE D. BIRNBAUM & ASSOCIATES ',“u,m,__%;_
zo

. " 1 ,
Consubting Steuctwwol Engineecs soe Mo

. /, ’
we B L CollilTrory £146 —NUUAR. PoudeR HEaedty [~ WOl T8 /v 8ooo

“HR o #2893

UNIT DESIGNE R

BIGNATURE 18 VALID ‘ONLY ON PRIMNT. A BIGNED COPY I8 NOT TO 8E REPRODUCED.

Poenp IR, j22 ~18%

corldeta,
Sersii = V= 0/03( 11+ €7]. 0,56"~06"
k- A .
{ . = cots ___-:;é Yo 9155  Heot= Q’S*—?—n e

B ML g oy B
o TZe T Ry 182, 28,8¢ =3652
 Fa- 78 K 4T 2
| 43 08y A | 45, gsEe 081 <133 ox

~ . "““"‘"‘"’"»“a-\\

:/}161 @ FIRIT 7wo 7o Bkddfrfj. \

(Yoo nay whe 3 BR*

e

X

S e ¢ o ot e e~

&
VA

< Ta pace = 327 o

< fa koc7s 4L oxX.
ettt CONN .

Pear § FRAT

%% — fia? - G/Zﬂ Z s

0375°, j0y 1332 L5 Mo

flar=1a

|f

A 27"0'7/%f Pagers 1354 200

o o o Haes .
= 0/375' x0,105 x é:‘f’;"‘“{‘!— yl222 z.¢ /S?R@

ed
3 “

e
N I
/' }



EUGENE D. BIRNBAUM & ASSQOCIATES . . lo
Concvlting St uctural Engineers :c- ~o. Q_Oé/;

son_ABB COMBYSTION ENE . I LEAR FoweRy K1SwlY £ —~405ex HOUSTE e¥eE. 85 ©
#e"MT)?E/ Hidiouey

uUNIT : DESIGNE R ”‘(

onve l—28 72

BlBNATURé 18 VALID ONLY ON PRINT. A S8IGNED COPY 1S NOT TO B8E REPROOUCED.

R

INTERIOR SIDE £ L4-VATiON
SEOEeN Tp uNITS

Note

AL BolTs 3/8'd ceace S
éa—L DiAGo H25 — ]Vz > 6"2’;6"2 “%.‘\ /:
ML womtz, BRACNGS - 0 1x K250 I QOMBUSY ™ ===

4

ATTAGREM ENTS ToR _SIDE ELEVATION-—BRAGNG




EUGENE o. BIRNBAUM & ASSOCIATES ... ...\
. Conevlting Structurol Engineers Joe NO. ‘Zoéfé
10a AEE  CoHBOLT, the, AT PuwER 44 pr A PrpdRliY JuD. &oo00 .

YEYWUTE. | tysc00 £+ .
unNt - - DESIGNE R “R* HATE - 28" 37—-

BIGNATURE 18 VALIO ONLY ON PRINT. A SIGNED COPY 18 NOT TO B8E REPRODUCED.

ot we BRAET O Sioc sV ser ST o H- 35t
e Geoﬂgl’t‘f - Tok BRackaT
o %
C = —-7-: Q&
— 3ffe= 114
S/S+l3/€~3/K..QOO

: d' ':25""11875"').05
e

Nl._n-="°£;.‘.x 2= 055"

' ’ Sﬁ“ 47@33“ eO.b‘Zb"dﬂ
R (oea;mmj

. "'.'3,....&;(7." 05{1125—“:1312)1(2]0'37‘ - 0373183

. .. .

Ma ay e G004y I 015,133= 0, 17
“ON & 0.573x 33):9 99,(13 74 10, QoNL

— o(l? 1013
~ TN T
PrAKET — BemT R 3&2)(3/‘(,) o>
OFTION FoR She BRACHGS- Tys 3Buer 3
pSE. TRAY mt'[ M BRACK G- .
TFor_ Q= :.‘:7 'gm .76 . 33 ’://
t oo P

12009 (368) b= ( (33+b




EUGENE D. BIRNBAUM & ASSDCIATES eer ma 12

! ¥
Consuling Structwol Enginears sos wo. 206,3

sou_7\BE C‘C‘HFSGST £ N6, Nucaaf? PWER wistaI€y P~ KdPbexsH . Booo

uta, - - . DESIGNER HE, pare_1-23-9_

" 'scgﬂd\‘fbné'js VALl"D-biiL'Y ON PRINT. A S8IGNED COPY 18 NOT TO B8E REPRODUCED.

B e ety '-M
7 . : ;..;.-- 40143 A’ »01(3"4

PR

_ —»o)oa .
I S Jc,s L) oA

)4 [ » 0,437 Ce [47-043=(04"

| 41 4{119-009) |
' . ' 1 .
j i_ﬁ- H47( Lgt -Ml}z-f('-“‘“"f"’){"-“"’gﬂ)}-"o.s'st

n:‘fv

Ixc- wcaw.o%ro 0504 it |
e s)“* 0‘05240* 0 048213 = 1a 0,048, 3%4.6= ﬁflm’
ey mm& yieeenmE) |

M SGWORTM ")K &- FY 0,?5!(
/trorkoswz,. '
V= %‘ 0,138 “/PorT

- 035x133 ‘?.2" P AL
0% R ’ |

—f 3‘3"033 U3’3

ke \ coHpiNEDs [

M= 01331 %’L 3),64
fa- 102 (v, tor:’?t\m‘"&)
 Tepiye LB agm g g B0

0,94 u
Y : D .
DY, BEWESRAL BoL] =R af SuPf yo TOIT = 0,94 M&%‘ fj”é,t ﬁym

AR DIST  BETOEEN TRAY SUBP=: Z pRY

R adpRoPe “@e\\«a_\*@/
e A5 S WecmteLiStED SoE T o

‘{ou WRy DR The 'X¢ BRACNGS jﬁow’s on »wrz; (mw 70

i OME SADE 4 - -




EUGENE D. BIRNEAUM & ASSOCIATES . .. /3

3 . Contvhtiag Stevctural Engineers Joe Mo, QO 6/5
1o ABE ~ COMBOST. W16, HUULATL Powst Hiswudy - KALEY 172976, Koo

ontE =29 -<94

UNIT DESIGNER |4K

BIGNATURE 18 VALID ONLY ON PRINT. A BIGNED COPY 1S NOT TO BE REPRODUCED.

F GENERAL STRBILITY
TRAMN, DIR . SoveRN
O.TH= sz% Us--lgl& 1~ |60 *&

2 ﬂ z[(2‘1‘]6)~ I 1]617.. 3.S.~¢ L 634:8'“’ )

Mom S e, rt'couceme TG~
T olho owr-r -"j: 18’5"’ "‘”’“"?‘E’” raar
Y Galln 66" E N e — "]

._3 umﬁm‘ou:‘ "_1‘5'?&‘3-4&- 4 o
w"‘ﬁ? ~ HORTHUNSTRUT ¢ ot‘i&l‘z ;]";-; R

R it . sl

RS

;;-;:f.;.sk:=,~, i, m

Aly'd - “EXP. boL'1 -

2 ‘%' eoEpit. 1N CoNCR a

(4
PLan | ' SECTioN A4
NOTE: VSE 4wy [CBO Ye'p £xR soc7 - 2/,* «f18eDH W /..:-.—;'-:‘—-""‘””_4

CoNCREE — APPEGVED BY Lockt /7Y

doaplmedss) — G775

e - 43 i) eroR)

o€ = quivAtel] Vo COMB 2T
AR CVTE———

3
.




METROPOLITAN ENGINEERING CO.

Consulting Engineers And Surveyors

7301 Metropolitan Blvd. Area Code 314
P.0. Box 400 : 464-3860 — 467-3860
Barnhart, Missouri 63012 January 19, 1993 FAX No. 467-7480

Mr. Len Grossman

ABB Combustion Engineering Company
B:Lghway 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% Hehmeyer, P.E.

JHM/tks
251.069




ABB - COMBUSTION ENGINEERING
HIGHWAY '"P"
HEMATITE, MISSOURI1

KARDEX UNIT IN BUILDING 230
SEISMIC CALCULATIONS

SUMMARY OF SEISMIC DESIGN CALCULATION REVIEW:

Sheet 1

Sheet 4

Sheet 6

Sheet 7

Sheet 9

Sheet.13

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

Seismic design is to bé in accordance with The BOCA National
Building Code/1998¢.

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. 119.81"
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"7

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 Hl-1l 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.

Comments similar to sheet 6 comments.

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

If half of the top bracing is to be omitted, the remaining __ .-
braced frames must resist twice their normal seismiq/%ggd:j/ :

BOCA 1113.11.5 does not allow the 1.33 increase ip.al RB‘ale
stress for connections in braced frames— PR\ TP\ E
O %\\G\\\\V’—

1pR
The longitudinal frame analysis indicakgg uplj “§§“$E£%%£:Q///
individual columns. If each frame is n@q%///u 'ed_to—the slab,
t

the frames must be interconnected to pr\//////pi&ff/%rom
occurring. '
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METROPOLITAN ENGINEERING CO.

Consulting Engineers And Surveyors

7301 Metropolitan Blvd. Area Code 314

P.0. Box 400 464-3860 — 467-3860
Barnhart, Missouri 63012 FAX No. 467-7480

February 3, 1993

Mr. Len Grossman _
ABB Combustion Engineering Comparny
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 transmrttg%\é
included in Attachment A, for your information... In-t m

the only modification made was a change to high gé? olts
the lower tie plate connections. A calculatior? was Rﬁ\?@‘ﬁg\g—




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 of 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
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Consulting Structural Engineers
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CIVILSOFT STRESS Plus 02-01-93 PAGE -
KARDEX FRAME

STRUCTURE KARDEX FRAME
* ABB/COMBUSTION ENGINEERING - ROD LOADING FACILITY

TRACE )

TABULATE ALL

VERIFY More :

§§§§-§L’3§E R .5 Tirss 18 oMLy 4 PARTIAL PEINT-OUT
- OF THE IWPUT ;

NUMBER OF MEMBERS 326 | WPUT RO OUTPLUT DATA,

NUMBER OF SUPPORTS 12 . : IWVTEVDED TO PROV/IDE A oursck

NUMBER OF LOADINGS 1 OUERVIERS OF THE PRORLES.

SUPPORT RELEASES
1 22 43 64 85 1¢6 127 148 169 19¢ 211 232 MOMENT 2

MEMBER RELEASES
241 THRU 306 START MOMENT Z
241 THRU 306 END MOMENT 2

MEMBER PROPERTIES PRISMATIC

1 THRU 282 AX #.56 IZ ©.239 *CHANNEL
283 THRU 366 AX 0.18 1IZ 0.034 *STRAP
3@¢7 THRU 326 AX ©.59 IZ 0.477 *TIE PLATE

CONSTANTS E 29¢08. ALL /
PLOT STRUCTURE Sccrion £/19750/48 Zopepries

ARory Lorcewe 1) Brewsciwrs £
) 7
LOADING 1 SEISMIC LOAD ASSoc/i9 765 cArceraTion.
MEMBER LOADS s

1 THRU 24¢ FORCE Y UNIFORM W -3.001206

SOLVE

i
. Sersrirc LoD :é/ */mur)( 2 mws)( %)= 3.3 kK @ FEOWNT OR KEAR FRAME.
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CIVILSOFT STRESS Plus 02-01-93 PAGE 2

KARDEX FRAME

o I e e I R e e R e R R e R i

LOADING 1l SEISMIC LOAD

~ o o

~~% MEMBER END FORCES

MEMBER JOINT AXIAL FORCE SHEAR FORCE BENDING MOMENT
21 22 . -3.413 -.023 .000 .
23 3.413 .032 -.212

22 23 .- -3.413 ¢ .568 .212
24 3.413 -.549 8.376

23 24 . 1.301 .693 6.330
25 -1.301 -.689 -4.257

24 25 1.301 . .350 4.257
26 -1.301 -.347 -3.211

41 43 2.963 .301 .000
44 -2.963 -.292 2.265

42 44 2.963 .321 -2.265
45 -2.963 -.303 7.060

43 45 -1.751 .159 4.161
46 1.751 -.156 -3.689

44 46 -1.751 .244 .3.689
47 1.751 -.240 -2.963

181 190 -2.757 .322 .000
191 2.757 -.313 2.424

182 191 -2.757 .288 -2.424
192 2.757 . =.270 6.714

183 192 1.536 .299 . 4.326
193 . -1.536 -.295 ‘ 23.435

184 193 1.536 .280 3.435
194 -1.536 C =277 -2.600

201 211 3.201 -.002 .000
212 -3.201 .011 -.052

202 212 3.201 . .564 052
- 213 -3.201 -.546 8.475
203 213 -1.093 .517 4.699
L 214 1.093 -.513 -2.554
204 214 -1.093 .199 2.554

N 215 1.093 ~.195 -1.963




CIVILSOFT STRESS Plus 62-01-93 PAGE -3

KARDEX FRAME

MEMBER JOINT AXIAL FORCE SHEAR FORCE BENDING MOMENT
241 2 -.600 000 .000
23 .600 ' .000 .000

242 44 .029 000 .000
65 -.029 ' .000 .000

245 179 .025 .000 .000 .
191 -.025 .000 .000

246 212 .575 ¥ .000 .000
233 -.575 .000 .000

247 4 .339 .000 000
25 -.339 .000 . .000

248 46 .088 . .000 .000
67 -.088 .000 .000

251 172 .015 000 .000
193 ~-.915 .000 .000

252 214 -.314 .000 .000
235 .314 .000 .000

307 24 .143 ~-4.714 -14.785
45 ~-.143 4.714 -11.221

311 192 .929 -4.294 -11.040

213 ~-.029 4.294 -12.574

~~% SUPPORT REACTIONS “~~

JOINT FORCE X FORCE Y MOMENT Z

1 -.406 -1.226 .000

22 .823 -3.413 .900

43 -.301 2.963 600

64 -.325 -2.781 .000

85 -.303 ' 2.704 .000

i¢e ~-.325 -2.682 .000

127 -.305 2.654 000

148 -.324 -2.624 .000

169 -.303 2.635 .000

1s¢ ™ -.322 -2.757 .000

211 002 3.201 .000

232 -.411 1.327 .000
STOP
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