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June 21, 1996

|

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

FROM: Josephine M. Piccone, Acting Chief [ orig. signed by GPangburn, for]
Operations Branch, IMNS4

SUBJECT: REVIEW OF TECHNICAL ASSIST REQUEST FROM REGION III 0F THE
STRUCTURAL INTEGRITY REPORT FROM ADVANCED MEDICAL SYSTEM,
INC.

1

Attached is a copy of a Technical Assistance Request from Region III,
' requesting review of AMS' response to an inspection reported in USNRC

Inspection Ra.nort 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 radioactive 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
coinnents to Joe DeCicco by July 5,1996, so that your input can be coordinated
with an IMS response. ,

1

Attachment: As stated

CONTACT: Joe DeCicco, IM08 |
4

415-7833
e-mail JXD1

Distribution: yo ser
NM0=centm4cS&te IMOS r/f
IMS t/f MSS rif

DOCUMENT NAME: G:IMS5398.JED [camment.)

To receive a copy of this doctment, indicate in the box: "C"s Copy without attachment / encl.
"E" = Copy with attachment /anct "u" = No copy

0FC IMDB [ IM0h o IM0Ba .77

NAME J0eC N 11 G @ urn JNe
DATE 6[//96 6//7/96 6/74/96

/ OFFICIAL RECORD COPY

9702060372 970203
PDR FOIA
ENGLISH96-444 PDR
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MEMORANDUM FOR: Donald A. Cool, Director
Division of Industrial and Medical

Nuclear Safety, NMSS

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

SUBJECT: REQUEST FOR TECHNICAL ASSISTANCE IN THE REVIEW 0F THE STRUCTURAL
INTEGRITY REPORT FROM ADVANCED 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 DWM,'

etc., and provide written comments to RIII 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' renewal action.

,

3 CONTACT: Michael Weber
| 708-829-9825 ,
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~ :N1( Advanced MedicalSystems Inc..
'

1020 London Ad. , .

Cleveland, Ohio 44110
216 492 327o

June. 7.1996
.

.

.

| Mr. Geoffrey C. Wright
'

Acting Deputy Director,
Division of Nuclear Materials Safety
U. S. Nuclear Regulatory Commission
801 Warrenville Road

! Lisle, Illinois 60523-4351

Re: USNRC Inspecdon Report Nn. 030-1tW155/95006 (DNMS),

.

| Dear Mr. Wright:

'

Advanced Medical Systems, Inc. (AMS) is in receipt of your March 12,1996 letter 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 of the facility's abillry to,

j 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 ove.r the intended use
period.

4

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

*

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

j Sincerely,

i

Adc ///s
i

''
Robert Meschter, R.S.O.,

i CnC.

cc: D. Cesar4

D. Miller - Stavole & Miller
C. Berger - [EM1

M. Weber - USNRC Region til

- T70f 298/2C -.
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INTF4RATF.D ENVIRONMENTAL MANAGEMENT

SEISMAC AND STRUCTURAL REVIEW OF ADVANCED MEDICAL SYSTEMS
LABORATORY FACILITIES

by-

James L. Beavers, Ph.D , P F

Vice President

,

!

|

!

June 6.1996

MS Technology, inc,
118 Ridgeway Center

0,ak Ridge, Tennessec 37830
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~ M.; Advanced MedicalSystems,Inc.
1020 London Ud,
Cleveland, Ohio 44110
216 492 3270

June 7.1996

Mr. Geoffrey C. Wright
Acting Deputy Director,
Division of Nuclear Material.s Safety '

U. S. Nuclear Regulatory Commission
801 Warrenville Road
Lisle, Illinois 60523 4351

i

Re: USNRC Inspection Report Nn. 030-16055/95006 (DNMS)

Dear Mr. Wright:
I

Advanced Mademi Systems, in:. (AMS) is in receipt of your March 12,1996 letter 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 landon Road
fa:ility. Honver, the USNRC asked AMS to provide an evaluation of the facility's ability 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 response to the inspection report and to the USNRC's March 12, 1996
request. These responses are based upon the tandmgs of an independent evaluation of the
building's status that was performed by Dr. James Beavers. P.E. (MS Technologie.g. Inc.. Oak ;

Ridge, Tennessee). If you have any questions, please call me at (216) 692-3270. |

Sincerely,

k Yhd/ E
"

Robert Meschter, R.S.O.

COC.

cc: D. Cesar
D. Miller - Stavole & Miller
C. Berger - IEM
M. Weber - USNRC Region III

4 7Of29D12C~
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Agency Comment 4: The second floor concrete slab m the area where it tor.m the ceiling of die
hallway in front of clic hut sell and the radiography room, which cxhibits the effects of previoa>
fluic p.netration through the slah from above [should be addressedl.

AMS Responw: The engineer's report states that equiprnent failure in the equipment
room has caused leakage on the second floor. However, he concludes that the floor slab's
structural strength has not been compromised as a result of the leak.

Acdon Taken: Nonc requred. -

Agency Comment 5: The need to periodically inspect and evaluate the building's ability to
perform its defined functions over the utilization peeiud hhould be addressed). If a program is
deemed appropriate, it should include mspection frequencies and evaluation activities.

AMS Resportie: The engineer's report concludes that even with no repair or maintenance
the AMS building on lenden Road is capable of providing protective confinement for its
licensed radiourive materials imentory for many yeau into the future. Therefore, a
routine i1spection program is not required.

Action Taken: Noqe required. However. to ensure the longserm useability of the
remainder of the building m light of the instances of cracking, settling, and distress that
were weed by both the USNRC inspector and the AMS structural engiacer, a survey
program to rnonitor the movement of the walls for the purpose of predicting future
currective actions will be institt.ted. For this program, a survey crew will be contracted
to set up a base or measurement tor the north wail (Tirst bayl of the 1%3 huilding. the est
wall of the 1%3 bu;lding, the wall above the lobby of the !958 building, and the southeast
corne.r of ihr building. The crew will then return approximately six (6) month 6 Idct to
determine if any movement occurred. It none is noted, the survey will be repeated every
two (2) yean diereafter. Howeser, if the six-montn survey does reveal movement, a
registered Professional Engineer will be asked to specif y the frcquency of future. arveys
in light of the magnitude of movement.

In addition to the survey program, the AMS radiation protection staff, as part of the
routine survei!!ance piogiasii de>ctibed in RSP4)06, " Instrumentation and Surseillance",
will inspect the building at the locations of interest in order to identify unusual conditions.
Any follow-up action that might be warran'ed (e.g., repeat surveillance, repair. re-
construction) will bc specified by a registered Professional Engineer.

..
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INTF4R ATF.D F.NVIRONMENTAL MANAGEMENT

SEISMAC AND STRUCTURAL REVIEW OF ADVANCED MEDICAL SYSTEMS
LABORATORY FACILITIES

|

|

|

by
James L. Bcivers, Ph.D , P F

Vice President

|

June 6.1996

i

!

MS Technology, Inc.
I18 Ridgeway Center

0,ak Ridge, Tennessec 37830

&Q 0/ ? ]0| ? - 20|f'
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1iiE FIVE MAJOR NRC CONCERNS AND REVIEWER'S RESPONSE

1. 11w depth and extent ofcrackmg. structuralimpact, andany measure.s cdentifiedas necessary to
repair the cracking identified m the load-beurmg masonry wall in the i v2 building 's south-
east corner. Asweiated distress that could limit the facdity '.s ability to wntinue to provide
protective confmement ofthe radioactive materiais should also be addressed and currec-
th e actions identified ar necessary.

Response: As desenbed in the NRC repon, the crackmg does exist. Fram the outside, the emcking
appears to stop just shon of the area where the second floor slab ties into the comman wall
brick. From inside the building below the second floor, it is evident that cracking does
cxtend through the wall; howevct,it is not continuous,i.e., the esacking on the inside of the
wall is almost an opposite pattern. From inside the building above the second floor, the cast

.

and south walls in the comer show no cracking; howes er. the e arc four cracks in the second
floor slab that are visible to the human eye One very large crack is nearest the comer, is at
an approximate 45' angic to cach wall, has a uidth of one halfinch, and has a length from
wall to wall of about six inches. Based on the width of the crack nearest the comer, it
appears that the southeast comer has moved southeast a distance of as much as one half to
three-quarters of an inch. These floor cracks seem to indic,ne excessive bending moment in
the floor slab at this comer, which would be indicative ofsignificant sectiement at the cor-
ner. Undemcath the second floor slab, matching crack pattems were found.

Unfortunately, it is 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 mawruy and concrete block, reinforced concrete, and ;

J
steel framing. These materials are not compatible from an aging and expansion point of
view. In addition,the stiffness properties of the structure vary from extremely stifT(the test !

cell and radios.raphy room) to very flexible (the lobby area). If a significant lateral or |

vertical load were to be applied to this location of the building, a locahzed comer failure of |
1

the building would occur between the first and second floors, while due to the purlin bear-
ing on the east wall at the comer, a much bmader area of the mof in the west direction
would collapse. Ilowever, due to the constmetion of the building, this reviewer does not

Such a failurebelicyc that such a loading would lead to overall collapse of the hnilding
would not cause loss of containment in the radioactive storage area of the garden room.

j
WlIUT toom, or radiography room in fact, based on the unosisc concrete walls, general
building collapse would not cause loss of containment. See Attachment I for more detailed
discussion.

!
|

3
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Response: Two chases, one for electrical service cenduit and one for sentilation. penetrate the
accond floor from the first floor into the equipment roorn on the second Onor. 'the equip- 1

Inent room has a 10-inch riser around its perimeter, including the two entrance doors; how.
ever, at both the conduit and ventilation chases, the risers ate only two inches. In e.ddition,
at the ventilation chase, the riser has a 1 Sinch deep notch in it. ThuA the maximum Guid
that can be contained within the equipment room is about 40 gallons. Therefore, the fluid

| runs over the winch riscr, down the chase onto the false ceilhag. The Us>t time a leak of

| significance occulved, the fluid collected at the false ceiling and held there until the plaster
of the false ceiling gave way. This leakage caused no deterioration of the second floor
slah's structural strength, and the fluids did not penetrate the amcrete floor sisb. There is
no visible degradation of the floor slab, and it is highly unlikely there has been any degrada- J
tion, in additiva, die main part of die equipment room is over the radiography nmm wherc |
the lhair slab is 2 feet thick. '

$. The need to periodleally inspect and e s atuate the I:udding 's ability to perform six definedJime-
tiuns over the utilization perwd. If a pruxram is deemed appropriate it sitould include
impection frequencies and evaluutton activities

Response: This concern is a management issue and is out of this reviewer's scope ofresponsibility,

t

. .

I

l
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ATTACHMENT I I

!

NUCLEAR REGULATORY FACILITY INSPECTION REPORT ON THE
ADVANCED MEDICAL SYSTEMS LABORATORY FACII.!TY |

_

A RESPONSE
.

hy
James E. Beavers, Ph D., P.E.

Vice Pnaident
MS Technology inc.
I18 Ridgeway Center

Oak Ridge, Tennessee 37830

the following pmvides responses to an itemized list of concems, as identitled by this re-
03016055/95006 (DNMS) for theviewer. developed from the DlHAILS of NRC Report No.

Advanced Malical Systems Laboratory Facility (AMSLFl(Wright 1996). Each concern is num-
bered first by section of the report and then by concern. l'o identity the location ofeuch concem inThus, the
the NRC Report. the concern is identified by page number, paragraph. and sentence.
identifier 1./ CONCERN-3///2 is identifying a concern in Section 2, on Page 3 of the repott, in

!

Paragraph onc of Page 3, and starting with the accond :cntence of the paragraph. This attacluncut
addresses those concerns having to due with the basic structuralintegrity of the AMSLF. Seismic,

and tomado inteitnty of the AMSI.F are discussed in Attachment II of the main report.

,

l. P.CCW2AgContacted

N/A

,

7. Purnose and Scone ofInsnection ,

2.1 CONCERN-31112. The .structuralintegri:y of ahe budd:ng fac:llt)> with areas ofcontamma-
tion waste starage or source material storage needs to be assuredfor the expectedfuture
timeperiod over which the radwactivity .thauld be controlled..this time period may ex-
tendas much as an esblitinevd 2 % In 10 years nr more !,qvnd the current Ime.

11
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Figare A-1. Masemey pHandees and steel columes. *

'the north-south walls, the shon dimension (-40 ft) of the building, arc also constructed in
the same fashion as the cast-west walls. 'the only difference is the vertical columns at
pilasters <ki not suppon any venical load and the wall itself, between columns, supports
one-half of the roofload that the trusses and columns support.

4. Decion atacic of umtama Facihues

*

4. | CONCFRN-611/1 : All ofthe loadings identifed on the dru wings, as mued above, include only
welicalgravity loadings...

4.1 RESPONSE: It would be extrernely unlikely that seismic loads would have been included in
the design. The BOCA Code of the Building Officials Code Administrators Intemational
inuoduced scismic design a we option in the late 1960s and rnade it ma='*wy in the late
1970s. However,in the 1950s and 1960s, the DOCA Code had requirements for wind
design, although the city of Cleveland may have not adopted such code provisions. There
is nn evidence in any of the three buildings that special design features werc made for
lateral loads. However, the combined steel column and unreinforced masonry load and ;

non-load bearing walls of the 1934 building, the unreinforced load bearing and in-filled
stect coltunn and beam walls of the 1958 building, and the 1%3 building with T>pe II
AISC column to-beam connections all hav,: inherent lateral strength for the typical wind

~

and seismic loads of the region. Ilor example,inudies and tcuts on Type H connections
used extensively in the 1940s and 1950s (Frye and Morris 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 1%3 building, can generate mn-
ments up to 40,000 ft-lbs.

1

!
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out3ide the area to occur. ihis may have beer. the ongnal intent; however, at both thej

conduit tad ventilation ctkoes, the risers are only nvo inches. In addition, at the ventila-
tion chase. the riser has a 1%. inch notch m it. Thus, he maximum fluid that can be
contained within the equipment is abotn 40 gillons. Therefore, the fluid runs over the u-
inch riser, down the chase onto the false ceiling. Abc tirst time a leak of significance

)

| occurred, the fluid collected in the false ceiling and was held there until the plaster of the
false ceiling gave way as showtlin Figure A 2.'

. _ _ _ .

.,

'
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Figsre A 2. Caillag water damage.'

r
,

i

!

I
I This leakage caused no deterioration of the second floor slah's structural strength, and the

| fluids did not penetrate the concrete floor slab. There is no visible degradation of the floor
slab, and it is hip,hly unlikely there has been any degradation. In addition. the main part of'

,

the equipment nom is over the radiography room where the floor slab is 2-feet thick,
!

!

; 5 2 CONCERN-6:4i4: Evidence of the fluid that penetrated exists on the ceiling adjacent to the
hot cell and infront of the radiograr hy room and around the corner of the radiography
room into a hallway at the, north side ofthe radiography roorn. (This was not n conectn
but a response is necded for clarification.)

;

.

! 5.2 RESPONSE: The first inspection of this AMSLF was conducted by this reviewer on Apnl 30
through May 1,1996. At that time. no ceiling water damage was noticed around the

j corner of the radiography room into a hallway at the north side of the radiography room.

|

-

1 i.3
i
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i
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through to the first floor, as had previous leaks. In January 1995. a boiler leak occurred
that caused Icakage a the same location. Previous leaks caused the ~2 ft-by-2 ft ceiling
plaster to fall from the false ceiling in this area. No osc at the AMSLF knows the origin
of the onginal leeks; however, most likely the leaks were caused by similar mechanical
failures in dw equipment room and posanble roofleakage, especially since two major
ventilation peastrations through da roofexist. However, it would take a serious rooficak
to accumulate over 40 gallons of water.

.

3.4 CONCEKN-G4/7; Evidence ofnigmficant roofleakage cas he seen on the osapended ceiling
ofIhe secomifloor in severalareas ofthe building...severalareas such as in Ihe southeast
corner ofthe huilding andalong the east)kmt wall, there is evidence ofwaterpenetration

i ofriv rmfdeckstructure.
|
|

5.4 RESPONSil: Occasionally during the life of the building, lealt.s of the :ourdeck Stautlure have|

| occurred. In most all cases, the l'aks have occurred where the roofing plies are tied into
the older 1934 building or the parapet of the 1958 building. In October 1994, a new roof
was placed user all of the M58 hnilding and the emt half of the 10M huilding "thus, all
of the current operating arcas are protected by the new roof. In 1991, the roof over the
1934 building was replaced. It was not decennined when the west portion of t!w 1963
building was last roofed. Minor leakage has occuned once or twice during a recent win-
ter. No leakage has been observed since. While past leakage has caused appearance
probicms, there has been no apparent stmetural degradation of the building an a renuit (see
also Respcmse 5.5).

5.5 CONCF.RN-6/4/9: This structure is made up ofhuydite (lightwight) precast concrete roof
pancis. ther exhibit corrusion productsfrom the cmbedded reinforcing steel.

5.5 RESPONSE: While evidence cf cormuion exists in nome areas of visible roof decking, no
stmetural degradation was noted. For structumi degradation of the roofdeck to occur, the

. reinforcing must corrode enough to significantly reduce its tensile strength. This much
conomion would rumult in signifiumn expni.iun urthe steel, thun causing spalling of the
concrete away from the steel. Typically, failure of a concrete structure by corrosion oc-
curs over a long period of time and shows ample evidence of distress long before failure
occurs. Thus, while post leakage. has caused appearance problems, there appears to have
been no structural degradation of the roof Mia. .

5.6 CONCERN-1/l12: No inyrormasion uns available ... so it is narknown whether or not under
fressiong ennditionr shore woodd be espcmsiveforces created that wuldrupture the wa-

| terproofroofenvelope again.

17
:
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Figure A 1 Cracking on the laside wall.

From inside the building above the second floor, the cast and south walls in the comer
show no cracking; hom ver, as shown in Figure A-6, there are four cracks in the second
floor stah that are visible to the human eye. One very large err c is nearcst the comer,is
at an approximate 45" angle to each wall, has a width of one-halfinch, and has a length

i from wall to 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 edges underneath both the east and j

south walls. No reinfon:ing steel was found in this crack. A second crack runs almost j

parallel to tne soutn wall, appears to cross the third crack, and then merges mto tite tourth i
~

crack. The third and fourth cracks are also at about a 45* angle to each wall. Based on the
width of the crack nearest the comer,it appears that the southeast corner has moved south- !

|
cast a distance of as much as % io winch. These floor cracks acem to indicate excessive'

bending moment in the floor slab at this corner, which would be indicative of significant |

i settlement at the corner. Underneath the second tloor slab, matching crack patterns were 1

found. It was determined that the as-built dimension of the floor slab was six . inches. |
|

Uunntunately, it is difficult to tell what actually caused ciacking at the scathcast corner |

; of the building. As noted in the NRC report, the stnictural support of the 1958 building is
j a mix ofload and non-load bearing masoruy and concrete block, reinforced concrete, and

steel framing. 'these matchnis are not compatible from an aging and expansion stand-
j point. In addition, the stiffness properties of the structure vary from extremely stiff (the

',

'
' te>t cell and radiography nxnn) to very llexible (the lobby arca). Thus,in a building over

30 years old with these types of similarities, one should expect to see cracking of this
type; however, this cracking appears to have a unique causc. As noted in the NRC report.

|

19
i
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It is not until an MMI VI has been reached that desenptions of building damage are

included. as follows:

Damage slight in poorly built buildingt Fall of plaster,in some amounts. Cracked
:

plastor somewhat, supecially fine cracks chimacys in some instances.

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

:

if a significant lateral or vertical load were to be applied to this location of the buildirig, a
locali7ed corner failure of the building would occur between the fint and accanct hnn,
while, due to the purlin hearing on the east wall at the wrner, a much broader area of the
mfin tl e vn:st dircction would collapoc. Ilowever, due to the construction of116 Imild-
ing, this reviewer does not belicyc that such a loading would lead tn overall collapse of
the building. The cracking has reduced the total vertical load carrying capacity of the
u all. However, this corner and its associated purlie is carrying onl> half the load of the
next northern purlin. Soc Response 5.12 for more discussion of the roofloads. In the long
run, this is a life-safety issue, since failure of the building would run result in breach of the

concrete core structure where the cobalt and other radioactive waste are located.
I

5.8 CONCERN 7!4/3: The depth ofthe cracking into the 3 wyhe wallis not known...

5.8 RiciPONSE: See Response 5.7.

5.9 CONCliRN-71415: Whether or not the wall was constructed with a n~ortared collarjoint is j

unknown but it is assumed the wall was constructed as a solid maumry bearing wall.
'

This is not a concern, but a tesponse is supportive.

|
5.9 RESPONSE. "Uds is a good assiunptions.

|

5.10 CONCERN-7/4!6: The crack then appears to trace downward at the verticaljoint herucen i

the corner stone return on Ibe southeast corner and the east wall.

5.10 RESPONSF.: As stated in the NRC report the fracture does traverse down the wall as noted.
Also soc Response 5.7.

|
|

l-11
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Figure A-7. Wall movesment at parlin is corner.

[ wall was meted fium time outside,lumeses, wmc ensding was noted in the load bearing

wall beneath the purlin.

1

5.i4 CONCERN-7/4/l4: In addition to the cracking ofthe east wall, evidence oflateralloading

|
was found at a point abour 17 feet. . Rupture ofthejoints of thts wall where the masonry
mnfit around the purlin as occurred

'

| 5.14 Kl'.SPONSF.: it h the c inion of the reviewer that this movement has nothing to do with what
'

j has happened at the southeast comer of the building. The biggest problem with the con-
struction of this building is that none of the intenor non load bearing 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 adjoining walls. 'Ihe location of the
cracking in question is shown in Figure A-B 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

j
forming a small room in the southeast corner. If the north side of the interior wall is!

! compared to the paint lines on the roof decking, it is evident that the entire inp of the non.
load bearing wall has moypd northward about one inch. There is no evidence that the
pmlin has moved southwand at this location.

4

k 515 CDNCV.RN-R/2il: The distress ofthe east wall near the northemt rarner of the 1958 build-

|
Ing is associated with a rupture type failure... rupture hne is most pronounced in a verti-

.

I
j i-13
j

]

j

1
;

]
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! cxpansion can result in this type of behavior in such construction. I his is not a structural

j issue, but it is a life-safety inue.

1
4

|

, !

}
5.16 CONCF.RN-812117: In addition, the stone corner andstone return at the northeast corner of

| the 1938 buildirrg show displacement and rotation at the corner withfailedjoints.

5.16 RESPONSE: it is believed that the failure of the stone corner at the bottom of the wall hasi

resulted from a totally different cause, but may have something to do with the in-filled
wcll movement at the second floor. This stono comer is located next to the lobby entrance !

q

of the 1958 building. Upon inspection of the site, it is very apparent that thejoint failure |

of the mortar has been caused by salting the lobby entrance to remove snow and acc. 1 he
,

stone facing is discolored where the salt was thrown as shown in Figure A 9. and where
discoloration has occurred, mortar in the joint was attacked. At a distance of approxi- |

,

mately one foot north of the south comer of the stone, there is no stone discoloration and
the.ioint is intact. As a result of joint failure, the stone has fractured. Again this is a life-
safety issue and has no beanng on the structural stabihty of the 195X building.

;

|
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5.17 CONCERN-S/21l8: De distress was also reAcctedin the displacement ofthe stone coping at
;

j the top of the walls as they niersect at the northeast corner ofthe building..

i
k

1
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adit:on. over the rad:ograpny room 2 twc fo t thick second floor !!ao is tied into the 3 finit walk
The remaining six itxh second 11ocr slab is tied into the test cell and th: two foot thick slah m er the.,

j radiography room. In addition, the first floor is also tied into the test cell struernre aml fuuodation

of the radiography room. Both the first e.nd second floors can be censidered e rigid diaphragms.
% An cast west elevation of the test cell is shewn on pagc one of the calculatiom an:t the second floor

test cell and radiography room rigid body in the horizontal plane al she second floor level is shown
on page five of the calculations.

|

Based on the construction as desenlei a!<.ve,if nu canhquake were to occur all of the honr.ontal
loads would bc tiawnaiued imo the mmive concrete structure. Therefois, the first floor

M unreinforced masosny lomi bearing wall would see very little, if any, setsnue laid bocatue there
wrould no disp! ment of the first floor and virtually no, if any, displacement of the accond finor.
T1e e a nl fler wall would expertence some load. A simphfied calculation of the shear load forW aral input lum! of 0.10 g, page 7 of the calculatlans, shows that the demand on the untc' fo ces! lom!m
hearing masonry wall on :he second floor is 0.82 psi verses a code allownble of 10 psi. It is well |'
known that unreinforced snasonry ultimate shear lead is tvpically higher than 40 psi. 'llms, ire the
critical operadonal areas of the AMSLF seiersic loads do not place significant strm on the

i

unreinforced masonry load bcanng wull. However, as a result of the pre existing cracking in the |M south east comer of the budding an carthquake could mitiate pamal udlare As noted in other '

[ se:tions of the main report, colicpse of the building would not sesult in lou of containment or
contmement of the tacdity.

Because of the stittness diffcrcoces between the 1958 azul 1963 buildings, they will respond
differentJy. For the low carthqualc hazard, the short dunninn of carthquakes in low hazard zones,
and the one-halfinch spacing between the 19(il huilding am! the 1958 buildire, walls,if pounding

,

|
did occur it should not be sestre and only rvn.n damage would be expected. Hov.ever, damage of

'

the root waterproofing could necm tmax it will be flexed.

TORNADO ISSUt;S

Tomsices can do sigmficant damare to an engmected structure whco theb wind speeds exceed 120
mph. If a severe tomado havmg mnd speeds in exceu or U0 mph, where many engineered

|
buildings can be severcly damaged, were to strike the AMSI.F everything except for the test cett and
radior,rophy room on the first and second floois wouki experience damage. The ventilatton system
tilters related to the test cell and radingrapby inone would be vected to the atmosphere and the doors
to the rodtogruphy room would be himvc nutwerd. Because of the massive reinforced concrctc
structures of the test ccll and radineisphy aouin, they would remain in place with very httic. it any,
structumi damagc. The walla oflanth nom wnuld prevent the penetration ol'the most severc

|
missiles. Tbc basement 1ctel that inchades the garden room and the test cell basement muld not be
impacted. While the confinement ..f de rwdiography room and test ccil would be becached in a

11 2

rn
LJ

_ _ _ _ - . -. . _ . -
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