June 21, 1996

MEMORANDUM T0: Michael J. Bell, Chief
Engineering and Geosciences Branch, DWM

FROM : Josephine M. Piccone, Acting Chief [orig. signed by GPangburn, for]
Operations Branch, IMNS

SUBJECT : REVIEW OF TECHNICAL ASSIST REQUEST FROM REGION III OF THE
STRUCTURAL INTEGRITY REPORT FROM ADVANCED MEDICAL SYSTEM,
INC.

Attached is a copy of a Technical Assistance Request from Region III,
requesting review of AMS’ response to an inspection reported in USNRC
Inspection Renort No. 030-16055/95006(DNMS). As a result of the inspection
referenced, NRC asked AMS to provide an evaluation of the facility’s ability
to provide protective confinement of stored radicactive materials over the
facilities intended use period; plans for structural remediation, if
warranted; and plans for periodic inspection and evaluation of the building’s

ability perform its function.

Some of these issues bear on the review of AMS’' emergency plan, which is part
of their license renewal application. Please review the report and provide
comments to Joe DeCicco by July §, 1996, so that your input can be coordinated

with an IMNS response.
Attachment: As stated

CONTACT: Joe DeCicco, IMOB
415-7833
e-mail JXDI

MRS T ¢ oéT
e INOB r/f
IS . /1 NHSS r/f

DOCUMENT MNAME: 6:IMNS5398.JED [comments]

To receive & copy of this document, indicate in the box: *C®= Coapy without attachment/encl.

E* » Copy with sttochment/encl “N* = No copy
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MEMORANDUM FOR: Donald A. Cool, Director
Division of Industrial and Medical

Muclear Safety, NMSS

FROM: John R. Madera, Chief
Nuclear Materials Licensing, RIII

SUBJECT: REQUEST FOR TECHNICAL ASSISTANCE IN THE REVIEW OF THE STRUCTURAL
INTEGRITY REPORT FROM ADYANCED MEDICAL SYSTEMS, INC. (AMS)

RIII recently received AMS’ Structural Integrity Report, which was written in
response to our March 12, 1996 letter (with an attached report by R.
Shewmaker). The report was mailed on 6/12/96 via overnight mail to Joe

DeCicco of your staff.

Please coordinate the review of the report with the appropriate people in DwWM,
etc., and provide written comments to Rill as soon as possible. As you know,
some issues in the report have direct bearing on the review of AMS’ emergency

plan, which is part of AMS’ reneqal action.

CONTACT: Michael Weber
708-829-9825

Attachment
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Advanced Medical Sysiems, Inc.

1020 Londor Rg
Cleveland Ohio 44110
216.692.3270

Inne 7, 1996

Mr. Geoffrey C. Wright

Actung Deputy Director,
Division of Nuclear Materials Safery

U. S. Nuclear Regulatory Commission
801 Warrenville Road
Lisle, [linos 605234351

Re: USNRC luspection Report No. 030-16055/95006 (DNMS)

Dcar Mr. Wright:

Advanced Mexiscal Systems, Inc. (AMS) 1s in receipt of your March 12, 1996 letter in regard to
the referenced inspection report. In that report, the USNRC conchided that the 1994.199¢
basemeat flooding had no observable impact on the structural integrity of the London Road
facility. However, the USNRC askcd AMS to provide an evaluation of thic lacility's abiliry to
provide protective confinement of the radioactive materials stored therein over the facility's
intended use period; plans for structural remediation, if warranted: and plans to periodically

inspect and evaluate the building's ability to perform its defined functions over the intended use
period.

Enclosed is the AMS respons¢ to the inspection report and o the USNRC's March 12, 1996
request. These responses are based upon the findings of an independent evaluation of the

building's status that was performed by Dr. Jaines Beavers. P E. (MS Technologies, Inc | Oak
Ridge, Tennessee), If you bave any questions, please call me at (216) 692-3270.

Sincerely,

er&f C%ll«ﬁ%ih

Robert Meschter R.S.O.

F

D. Cesar

D. Miuller - Stavole & Miller
C. Berger - [EM

M. Weber - USNRC Region I1]

% 701296 128
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INTEGRATFED FNVIRONMENTAL MANAGEMENT

SEISMIC AND STRUCTURAL REVIEW OF ADVANCED MEDICAL SYSTEMS
LABORATORY FACILITIES

by

James L. Bcave'n., Ph) . PF
Vice President

June 6 1996

MS Technology, inc.
118 Ridpeway Center
Oak Ridge, Tennessec 37830
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Advanced Medical Sysiems, Inc.

1020 Londor /i

Cleveland, Ohio 44110
216.892.3270

fune 7, 1996

Mr. Geoffrey C. Wright

Acung Deputy Director,

Division of Nuclear Materials Safery
U. S. Nuclear Regulatary Commission
80! Warrenvilic Road

Lisle, [linois 605234351

Re: USNRC lospection Beport No. 030-1605%/95006 (DNMS)

Dcar Mr, Wright:

Advanced Medical Systems, in:. (AMS) is in reczipt of your March 12, 1996 leter in regard to
the referenced inspection report. In that report, the USNRC concluded that the 1994.1995
basement flooding had no observable impact on the structural integrity of the London Road
facility. However, the USNRC asked AMS to provide an evaluation ol tic facility's ability to
provide protective confinement of the radicactive materials stored therein over the facility's
intended use period; plans for structural remediation, if warranted; and plans to periodically
wspect and evaluate the building's ability to perform its defined functions over the intended use

period.
Enclosed is the AMS response to the ingpection report and to the USNRC's March 12, 1996
request. These responses are based upon the tindings of an independent evaluation of the

building's status that was performed by Dr. James Beavers. P E. (MS Technologies, Inc . Oak
Ridge, Tennessee). If you have any questions, please call me at (216) 692-3270.

Sincerely,

/Zr%&/":% (ld%

Robert Meschter, R.S.0.

F

]

D.

D. Miller - Stavole & Miller
C. Berger - [EM

M. Weber - USNRC Region 111

% 701296 128

® .02
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Agency Comment 4: The second floor concrere slab n the area where it rorns the ceuling of (e
haliway in front of the hut vell wd e radiography room, which cxhubits the effecis of previous
fluic punetration through the slab from above [snould be addressed]

AMS Response: The engineer's report staics (hat equipment failurc in the equipment
room has caused leakage on the second floor. However. he concludes that the floor slab's
szuctural strength has not becn corupromised as a result of the leak

Action Taken: Nonc required.

Agency Comment £: The need to periodice!ly inspect and evalugte the building's ability to
perform its defined funcuons over the wtilizaton period [should be addressed). if a program s

deemed appropriate, it should include nspection frequencies and evaiuation activities.

AMS Resporse: The ngineer s report concludes that even with no repair or maintenance
the AMS building on Londen Road 15 capable of providing protect ve confinement tor its
licensed radicuctive materials ncntory for many years wiw the future. Theretore, o

routne (spection program s pot required.

Action Taken: None requircd. However. tw ensure the long-rerm useabdity ot :he
remainder of the building i light of the instances of cracking, settling. and distress that
were noted by both the USNRC inspector end thc AMS structural ergiucer, & Survey
program 10 monitor the movement of the walls for the purpose of predicting future
correcuve actions will be instituted. For this program, a survey crew will be contracted
10 sel up & base of measurement (or the north wai! (Jrst bay) of the 1963 building . the east
wall of the 1963 bu.lding, the wa!l above the lobby of the '958 building, and the southcast
corner of the building  The crew will then return approximatcly six (6) months later 1©
deterrunc 11 any movement occurred. It none 15 noted, the survey will be repeated every
two (2) years ticrealter  However, if the six-month survey does reveal movement, 2
registered Professional Enginecr will be asked 1o specity the frequency of future <irvevs
in light of the magnitude of movement.

in addion to the survey program, the AMS radiation protection staft. as part of the
routine surverlance progian desciibed in RSP-008, “Instrumentation and Sunveillance”,
will inspeci the building a. the locauons of interest in order to dentify unusual conditions.
Any follow-up action that might be warran'ed (¢ g.. repeat surveillance, repair re-
construction) will be specified by a registered Professional Engineer.
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INTEGRATED FAVIRONMENTAL MANAGEMENT

SEISMIC AND STRUCTURAL REVIEW OF ADVANCED MEDICAL SYSTEMS
LABORATORY FACILITIES

by
James .. Beavers, Ph) P F
Vice President

June 6 1996

MS Technology, Inc.
118 Ridgeway Center
Oak Ridge, Tennessec 37830
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i LE FIVE MAJOR NRC CONCERNS AND REVIEW ER'S RESPONSE

1. The depth and exteni of cracking, structural impact, and any measures wentified as necessary 10
repair the cracking identified in the load-bearing masonry wall in the 1958 building 's south-
cast corner Associated distress that ~ould limii the facilirv ‘s ability 1o continue 10 provide
protective confinement of the radinactive materius should also be wddressed and correc-

thve actions identified as nocessary.

Kesponse: As described in the NKU report, the cracking does exist. From the outsidc, the cracking
appers 10 £10p just short of the area where the second floor slab tics into the comman wa'l
brick. From inside the building below the second floor, 1t is evident that cracking docs
extend through the wall; however, it is not conlinuous, 1.€.. the craching vt the inside of the
wall is almost an opposite pattern. From inside the building above the sceond floor, the cast
and south walls in the comer show no cracking, however. these arc four cracks in the second
floor slab that are visiblc to the human eye One very large crack is nearest the corner, is at
an approximatc 45° anglc 1o cach wall, has a width of onc-hall inch, and has a length from
wall to wall of about six inches. Dascd on the widil of Wic crack nearest the comer, it
appears (hat the southeast comer has moved southcast a distance of as much as onc-hall ‘o
three-quarters of an inch. | hesc floor cracks seem 1o indicaie excessive bending moment in
the floor slab at this carner, which would be indicative of significant setticment at the cor-
ner. Undemcath the sccond (loor slab, matching crack patiemns were fourd.

Unforrunately, it 15 difficult to tell what actually caused cracking at the southeast corner of

the building. As noted in the NRC report, the structural support of the 1958 building is a

mix of load and non-load bearing maronry and concrete block, reinforeed concrete, and

steel framing. These matenals arc not compatible from an aging and cxpansion point of

view. In addition, the stiffness propertics of the structure vary from extremcly suff (the test

cell and radiography room) 10 very flexible (the lobby area). If a significant lateral or

vertical load were to be applied 1o this location of the butlding. a localized comer failure of
the building would cocur between the first and sccond floors, whilc due w thie purlin bear-

ing on the east wall at the comer, a much broader ares of the mof in the west direction
would collapse. 1lowever, duc 10 the construction of the building. this reviewer does not
belicve that such 8 loading would lead to overall collapse of the huilding  Such a failure
would not cause loss of containment in the radioactive siorage area of the garden room.
WITUT room, or radiography room. In fact, bascd ou the usssive concrete walls, general
building collapsc would not cause loss of containment. See Attachment | for more detailed
discussion
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Response. Two chases, one for electrical service conduit and one for venulatcn. penetrate the
second floor from the first floor into the equipment room on the sccond floor. The cquip-
ment room has a 10-inch riser around its perimeter, including the two entrance dours; how-
ever, at both the condust and ventilation chases, the risers are only two inches 'n 2ddition,
at the ventilation chase, the riser has a | %4-inch decp sotch in it. Thus, the maximum fluid
that can be contained within the cquipment room is about 40 gailons. Therefore, the fluid
runs over the Y-inch niscr, down the chase onito the false ceiling. The list time & leak of
significance occurred, the fluid collected at the falsc cciling and held there until the plaster
of the falsc cciling gave way. This leakage caused no deterioration of the second floor
slah’s structura! strength, and the fluids did nat penctrate the concrete floor slab. There is
no visiblc degradation of the floor slab, and 1t ix highly unlikely there has been any degrada-
Gor o sddidoi, e wain part of dic equipment room is over the radiography room wherce
the (loor slab 1s 2-feet thack.

5. The need 1o pertodically Inspect and ¢ aluate the Fuilding s abiliry 1o perform s defined tinc -
tivns vver the uttlization period. If u program is deemed appropriate i should include

inspection frequencies and evaluaiion activities

Responsc: Thus coneern is a management 1ssue and 1s out of this reviewer s scope of responsibility
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ATTACHMENT |

NUCLEAR REGULATORY FACILITY INSPECTION RFPORT ON THE
ADVANCED MEDICAL SYSTEMS LABORATORY FACILITY

A RESPONSE

hy
James F. Beavers, Ph D, P.E.
Viee President
MS Technology. Inc
| 18 Rudgeway Center
Ouk Ridge, Tennessee 37830

Lhe following provides responses o an itemized List of concerns. as identfied by this re-
viewer, developed from the DL AILS of NRC Report No 030 16055705006 (DNMS) for the
Advanced Medical Systems Laboratory Facility (AMSLE ) (Wnight 1996) Fach concern is num-
pered first by section of the report anc then by concern. | identity the location of each concern in
the NRC Report. the concem 1s identificd by page number, paragraph. and sentence. Thus. the
identifier 2/ CONCERN-3/1:2 is identifying 8 concern in Section 2, on Page 3 of the report, in
Paragraph one of Page 3, and starting with the second scntence of the paragraph. This antaclune:t
addresses those concerns having 10 due with the hasic structural integrity of the AMSLF. Seismic
and tomado inteznty of the AMSLE are discussed in Attachment 11 of the maun report

. Porsons Contacicd

N/A

1 CONCERN-31/2. The siruciural integri'y of the building faciltry with urcay of contaminda-
Lion, wasie starage or source maierial siorage needs 1o be assured for the expecied fulure
time period over which the radwactivity chould be contrulled this time period may ex-
end as much as an additional 3¢ 10 1) yeare or more heyond the current time

"

I-1
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Figure A-1. Masoury pilasters and steel columes.

1'he north-south walls, the short dimension (~60 ft) of the building, arc also constructed in
the same fashion as the cast-west walls. The only difference is the vertical columns at
pilasiers do not support any vertical load and the wall itsclt, between columns, supports
one-half of the roof load that the trusscs and columns support.

4. Design Masis of Budduing Fachues

4.1 CONCERN-6/1/1: All of the loadings idereified on the drawings, us eued above, include only

verticul gravity loadings. .

4.1 RESPONSE: It would be extremely unlikely that seismic loads would have been included in

the design. The BOCA Codc of the Building Officials Code Administrators Inierational
inuoduced scisiic design @ ¢t vplon in (he late | 9608 and made it mandatory in the late
1970s. However, in the 1950s and 1960s, the BOCA Code had requirements for wind
design, although the city of Cleveland may have not adopied such code provisions. There
i« no evidence in any of the three buildings that special dosign featurcs were made for
latcral loads. However, the combined steel column and unreirforced masonry load and
non-load bearing wails of the 1934 building, the unreinforved load bearing and in-filled
stec] column and beam walls of the 1958 building, and the 1963 building with Type 11
AISC column-to-beam conncctions all have inherent lateral strength for the typical wind
and seismic loads of the region. l'or example, studies and tests on [ype Il connections
used cxtcnsively in the 1940s and 1950s (Frye and Moms 1975) have shown they can
provide lateral resistance through inherent moment capacity. Moment capacities for Type
11 connections using six-row fasteners, as used in the 1963 building. can generatc mo-
ments up o 40,000 fi-1bs.

I-3

13
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sulside the arca 1o occur.  [lus mav havi beer the ongingl intent, howcver, at both thc
conduit 2nd ventilation chases the risers are only two inches. Ini addition, at the venuia
non chase. the niser has a | panch nowch in it Thus, the maximum flu:d that can be
conwined within the cquipment 15 sbowt 40 gallons. Therefore. the fluid runs over the
inch riser, down the chase onto the false cesling. Ihe first ume u leak of sigaificance
sceurred, the fluid collected in the false ceiling and was held there until the plasicr of the
false ceiling gave way as shown in Figure A-2.

Figere A-2. Ceillsg water damage

This lcakage caused no deterioration of the sccond (loor slab’s structural strengih, and the
flurds did non penetrale the concrete Moor slab. There 15 no visibic degradation of the tloor
slab. and it is highly unlikely there has been anv degradation. In addition. the maun par of
the equipment room is over the radiography room where the floor slab 1s 2-feet thick

§ 2 CONCERN-6/4/4; Evidence of the fluud thai penetraied exists on the ceiling adyacent (o 1he
hov cell and in front of the radiograrhy room and around the corner of the radiograph)
room into a hallway at the north side of the radiography room. (This was not a concern
but a responsc is nccded for clarification. )

52 RFSPONSF. The first inspection of this AMSLF was conducted by this reviewer on April 5C
through May 1, 1996. Al that time. no ceiling water damage was nouced around the
corner of the radiography room into a hallway at the north side of the radiography reom
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through 1o the first floor, as had previous leaks. In January 1995, & boiler leak occurred
that caused Icakage m the samc location. Previous leaks caused (he ~2 fi-by-2 ft celling
plaster to fall frum the false ceiling in this arca. No onc at the AMSLF knows the ongin
of the oniginal leaks; howcver, most likely the leaks were caused by similar mechanical
faslures in the equipment room and posable roof leakage, especially since two major
ventilation penetrations through i roof exist. However, it would take a scrious roof lcak
1o accumulate over 40 galions of waler.

5.4 CONCLRN-G/477. Lvidence of ngnificant roof leakage can be seen on the susperded ceiling
of the second floor in several areas of the buiiding. .several areas such uy in the southeast
corner of the huilding and along the east front wall, there is evidence of waler peneirulion
af vhe roof deck strucnre

5.4 RFESPONSL: Occasionally during the life of the building, leaks of the roof deck stiuciure have
ovcurred  In most all cascs. the | aks have occurred where the ronfing plies are tied into
the older 1934 buiiding or the parapet of the 1958 building. In October 1994, a new rool
was placed over all of the j958 huilding and the eust half of the 1963 huilding  Thus, all
of the curremt operating arcas are protected by the new roof. In 1991, the roof over the
1934 building was replaced. [t was not dewrrmined when the west portion of die 1963
building was last mofed. Minor lcakage has occurred once or twice during a recent win-
te;. No leakage has been observed since. While past leakage has caused appearance
probleme, there has been no upparcnt structural degradation of the building ax a rexult (see
also Response 5.5).

5.5 CONCFRN-6/4/9: This structure is made up of haydite (lightweight) precast concrete roof
panels that exhibit corrusion products from the ¢ mbedded reinforcing steel

5.5 RFSPONSE: While evidence cf corrasion exists in some areas of visible roof decking, no
structural degradation was noted. For structural degradation of the roof deck to occur, the
rein‘orcing must corrode enough to significantly reduce its tensile strength. This much
courrusion would result in siguiflivast expansion of Ui steel, s causing spalling of the
concrete away from the steel. Typically, failure of a concrete structure by corrosion oc-
curs over & long period ol time and shows ample evidence of distress long before failurc
occurs. Thus, while past leakage hac canced appearance problems, there appears (o have
been no structural degradayon of the roof decking.

§6 CONCERN-7/172: Nu information was available ... so it is unknown whether or nol under
freezing conditions there would be expansiw forces created that would rupture the wa-

ierproof roof envelope agawn.

1-7
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e IR 4
Figure A-S Cracking os the inside wall

From inside the building above the socend floor, the cast and south walls in the comer
show no cracking, however, as shown in Figure A-6, there are four cracks in the sccond
floor slab that are visibic 10 the human eye. One very large o7« Is ncarcst the comer, IS
at an approximate 45" angle to each wall, has a width of one-haif inch, and has a length
from wall 1o wall of about six inches. Based on the width of this crack, it must be as-
sumed that the crack continues through to the slab edgee underncath both the east and
south walls. No reinforcing steel was (ound in this crack A second crack runs almost
parallel to the soutn wall, appears to cross the thurd crack, and then merges into the fourth
crack. L'he third and fourth cracks are ulso ai about & 45° angle to each wall. Bascd oa the
width of the crack nearest the comer, it appears that the southeast corner has moved south

cast & distance of as much 03 % 1o “.-inch. These floor cracks scem 1o indicate cxccssive
bending moment in the floor slab at this corner, which would be indicative ol signi ficant
settlement at the corncr. Underncath the second tloor slab, maiching crack patterns werc
found. It was determined that the as-built dimension of the floor slab was six inches

Ufostaately. it is difficult to tell what actually causcd cracking at the soatheast cornt
of the building. As noted in the NRC report, the structural support of the 1958 building is
a mix of load and non-load bearing masonry and concrete block reinforced concrete, and
stec] framing ‘These matehals are not compatible from an Aging and expansion stand-
point. In addition, the stiffncss propertics of the structure vary {rom extremely stff (the
test el und radiogruply roven) w very Nexible (tie lubby arcs). Thus, in & building over
30 yoars old with these types of similarities, one should expect o see cracking of this
tvpe. however, this cracking appears [0 have a UnIquc causc As noled in the NRC report
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It is not until an MMT VI has been reachec that descriptions of building damage are
mcluded. as follows:

Damage shight in poorly built buildings Fall of piaster, in some amounts. Cracked
plastcr somewhat, especially fine cracks chimneys in some inslanccs.

MMI VI was only recorded in a radius of 10 miles of vhe epicenter. 1n addition, the
directional motion of the seismic wave should have been in a southwest direction. The
southeast corner of the building has moved perpendicular « that motion. Thus, this re-
viewcr belicves this damage is the result of a different loading mechanism.

If a significunt lateral or vertical load were 10 be applied 1o this location of the huildirg, 2
localized corner failure of the building woudd occur between the first and second Tlanre

whilc, due to the purlin beaning on the east wall at the corner, a much broader arca ol the
wiol 1 the west direction would collapse. 1lowever, due 1o the construction of this build-
ing, this reviewer does not belicve that such a loading would lead 10 overal! collapsc of
the building The cracking has reduced the total verucal load carrying capacity of the
wall However, this corner and its assaciated purlir is carrying only half the load of the
next northern purlin. Soc Response 312 for more discussion of the roof loads. Ln the long
run. this is a lifc-safery issue, since failure of the building would not result in breach of the
concrete core structure where the cobalt and other radicuctive waste are located.

§ 8 CONCERN-7/4/3: The depth of the cracking into the 3-wythe wal! i not known..

5K RESPONSF: See Response 5.7

§.9 CONCLRN-7/4/5: Whether or not the wali was constructed with a mortared collar joint is
unknown, bul it is assumed the wall was constructed as a solid masonry bearing wall

L his is not & concern, but 8 response s sUpporuve,

5.9 RESPONSE. Tlus 15 2 good asswnptivn
€ 10 CONCERN.7/4'6: The crack them appears to trace downward al the vertical joint hetween
the corner stone return on the sourheast corner und the east wall.

5 10 RESPONST: As stated in the NRC repon the fracture does traverse down the wall as noted
Also sec Response $.7.
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Figure A-7. Wall movement st purlio la corner

wall wias toted fiow the vubside, however, soue crahing was noied in the load bearing
wall beneath the purlin.

§ (4 CONCERN-7/4/14: In addition to the cracking of the east wall, evidence of lateral loading
was found ai @ point abour 1 7-feer. . Rupture of the joints of ihis wall where the masonry
was fit around the purlin ay occurred

§ 14 RI'SPONSE Tuisthe ¢ inion of the reviewer that this movement has nothing to do with what
has happened at the southcast corner of the building. The biggest problem with the con-
struction of this building 1s that none of the intcrior non-load beanng walls were inter
locked or tied in with any of the structural members, and most of the non-load bearing
walls have separated leaving visible cracks from adjoiming walls. The location of the
crucking 1n question is shown in Figure A-8 und. as indicated in the NRC report, the crack
opening is approximately one inch. This wall is the west side of a right angle interior well
forming & small room in the southeast comer if the north side of the interior wall 1§
compared to the paint lines on the roo! decking, 1l s evident that the entive lop of the non.-
load bearing wall has moygd northward about one inch There 1s no cvidence that the
pw lu has moved southwaid al s Jocation

§ 15 CONCERN-R/2/1: The distress of the east wall near the northeast cormer of the 1958 build
ing is associated with a rupture type fallure  rupture line is most pronounced in a verti-
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cxpansion can result in this type of behavior in such construction | his 15 not a structural

INSUC, DUt it is 4 lifc-safely 1sdue

§ 16 CONCERN.8/2/17: In addition. the sione corner and stone return al the northeast corner of
the 1958 building show displacement and rotation at the corner with failed joints

5.16 RESPONSE: It is believed that the failure of the stone comer at the bottom of the wall has
resulied from a totally different cause, but may have somcthing (0 do with the in-filled
wall movement at the second floor. This stone corner is locsted next to the lobby entrance
of the 1958 building. Upon inspection of the site, it is very apparent that the joint failurc
of the mortar has been causcd by salting the lobby entrance to remove snow and 1cc. L he
stone (acing is discolored where the salt was thrown as shown in Figurc A-9. and where
discoloration has occurred, mortar in the joint was attacked. At a distance of approxi-
matcly onc foot north of the south comer of the stone, there is no stone discoioration and
the joint 1S itact. As a result of joint failure, the stonc has fractured. Again this is a life
safety issue and has no bearing on the structural stability of the 195X buiiding

Figere A-9. Lobby stnme sho wing salting,

§ 17 CONCERN-872/18: The distress was also reiected in the displacement of the sione coping at
the top of the walls as they intersect at the northeasi corner of the building
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additon, over the radiographny room 3 iMe 102t thick second tloor /an 5 ued 1t the 3 fuol walls
The remaming six inch second luar slab 15 bed mito the test ocll and the two foot thick sials over (he
radiography room. [ addition, the first fioor 13 also tied into the tost cell structore amd fouodaiion
of the rudiography room. Both the fir-t and second tloors can be considerad s rigid diaphragms.
An cast west elevation of the test cell 15 shown on page one of the calculutions and the second floor
test cell and radiography room ngd body 10 the horizoatal plane &l the second floor leve! is shown

on page tive of the caleulations.

Dascc oa the construction as described alwive ([ wu rurihquake were to oceur all of the honzontal
loads would be waw witted inw the massive concrete suructure.  Therefore, the tirst floor
unrcinforced auasviny howd huaning wall would see very liale, if any, seismuc load bocsuse there
wold na displace:ient of the first fllour and virally no, if any, displacement of the sccond (loor
The sexcuml Mowr wall would experience some foad. A simplified calcwlation of the shear load fus
wand inpul luad 0 0.10 g, page 7 of the calculations, shows that the demand on the urreiiforced Jomd
hearing masonry wall on the second floor is 0.82 pet verses a code allowablc of 10 psi. Teis weil
known that uarcinforced masonry ultimate shear load 15 tvpically higher than 40 psi. Thas, o the
critical operatonal areas of the AMSLI scismic loads do not place significant streys un the
unrcinforced masonry load bearng wall. However, as & reswlt of the preseaisting cracking in the
south east corner of the bulding an carthquake could initiate parvial wollupse  As noted in other
sesuons of the man report, collapse of the building would not iesult in luss of contsinment or
conlnement of the tacility

Because of the stittucys diftcrcoces between the 1958 und 1943 buildings, they wall respend
differcally. tor the low carthquake hazard, the sluri dursninn of canthquakes in low hazard zones,
and the one-half inch spacing between the 1963 builduy wd the 1958 building walls, if pounding
dud occur 1t should pot be severe and only e dainage would be expectod. Hov aver, damage of
the root watcrproofing coule accns levause it will be flexed.

TORNADO ISSUES

Tomadoes can do synificant damage 10 an engincered structure when tiey wind speeds exceed 120
mph. If 3 severe tomaco having wind speeds in excess of 270 mph, where many engineered
bulldings can be severcly damaged. warc W strke Ui AMS] ¥ everything cxcept for the test cell and
radiogrophy room on the tirst and second flows would experience damage. The ventilation system
hilters related 1o the test ccll and radiography (oon: would b veowed w the atmosphere and the doors
to the radiogruphy room would he hlowr ouiwaerd  Bocause of the massive reinforced concrete
structuros of the test ccll and radingia iy ouin, they would remain in place with very littic. if any,
structurel damage. The walls of buodh room wnald prevent the penetration of the most scvere
mussilcs. The basement lovel Uust includes the garden room and e test cell basement would not be
impacted  While the confinement uf e ndiogruphy room and 1est ccll would be breached io a
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