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P L
Mr. ®. H. “ncelten, Director 4oy
Reaicn V, Nffice of Insoectien o =%
and Enforcement = S
H . ~ o LR
U.S. luclear Requlatory Commission ¥
Suite 202. ''alnut Creek Plaza o hem
1990 ‘lorth California Boulevard <

L5y
Halnut Creek, CA 94595 <

Tcket §0-312
2ancho Seco Nuclear Generatinc

ation, Unit No. 1
3ulletin 80-11

Dear “'r. Enrelken:

The subject bulletin dated May 8. 1980, reguested information on
masonrv walls that could etrect safetv reiated svstems. The District responded
on Julv 15, 1230 with intormation recuested in items l, 2a, and 3. The
attached reoort renresents a tinal response to all items in the bulletin. This
FECore 5S5ows Lnal the concrete rasonry wails at Rancho Seco will withstand site
related extrare environmencal erfects vwith no failure.

14 -4 & 1.,
sSincerely,
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John J. "Mattimoe
‘ssistant General Manacer
mnd Chief Enoineer

Sworn to e and subscid betore

me thi J,Ofiddy of January, 1931.
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JEPCRT CON THE RE-EVALUATION
OF
CHCRETE MASONRY WALLS
I§ REZSPONSE TO NRC I&E BULLETIN 80-11
FOR THE
RANCHO 3ECO NUCLEAR GENERATING STATION

UNIT 1

2port contains the results of the re-evaluation of concrete

walls for the Rancho Seco Plant and serves as a complete

sponse to NRC I&E Bulletin 80-11 dated May 8, 1980.

DESCRIPTION OF MASONRY WALLS

0 | Identification and Function of Wwalls

A

There are two areas of the Rancho Seco Plant that have masonry
walls and they are as rollows:

At the 40 foot elevation of the Auxiliary Building at the
“est end & loree sided wasonry wall enclosure around the
Suc.ear service Station i{cansformer Train "A". See Plan

-

12 Attacament "D

AL 3rade oo Lae north side of the Turbine Building and
Jeactor ouilding a wasoary wall eaclosure surroundiang the
tank {arm. See Plan in Attachment "D".

doth ui the masonry wall areas have security masonry walls,
to prevent intrusion into these areas, that enclose safety
relatod equipment. The failure of these walls could
pos;xu-, damage this equipment and on this basis these walls
were sclected for the survey and analysis. These are the
only uJaonr/ walls in the plant that are in the vicimity

of satety related items. The Field Survey Procedure
tdentiiies the wall numbering system, the results of the
survey which indicates wall height and thickness and single
wythe masonry construction is incorporated in this report
1s Attachment "C". These walls are classified as security
walls.
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Wall Configurations and Details

The nuclear servics station transformer enclosure, located at
the forty foot elevation of the Auxiliary Building is
cecastructed €rem normal weisght 12 inch concrete masonry with
all cells srouted. At the top of the wall there is a 12 iach
de2n by 21 inch wide reinforced concrete bond beam. The
reiarorcement in the bond beam consists of six #6 reinforcing
steel and #4 reinforcing steel closed stirrups at a maximum
spacing of two feet on centers. The bond beam is attached to
the existing we_c reinforced concrete wall using shell
concrete anchors installed in the existing concrete and
reintorcing steel dowels threaded at one end to engage the
concrete anchors. The dowels are located to lap the bond beam
borizontal reinforcement. The north masonry wall is coastructed
on too of a existing twelve inch thick reinforced concrete wall.
-.7 vartical reinforcing steel is #4 bars at 16 inches on center
2zca tace in the grouted cells. The vertical reinforcing steel
2xtends 1into the bond beam and is attached to the existing con=-
Sret2 wall witn concrete sheil anchors and threaded reinforcing
. coweis. Ihe west and soutn masonry walls have vertical
TCingz steel or y#4 bars @ 16 inches on center staggered 1in
lace or grouted ceils extending into the bond beam and
20 10L0 ex1sting concrete with concrete snell anchors and
@¢q reinrorcing steel doweis. The exception to this
1cal reinrorcing steei spacing 1s around the structurai
22l louver i1n cae west wall. The vertical steel in this area
> +4 Dars ac eigut incnes on center eacn face. Additional
TLiCal sleel wds placed because onme e=d of the structural
t2el Deams dce actacned to the souch masonry walls with
PACAOT UOLLs ewoeuved 1n the grouted cells.

‘wrlidonlad selasorcing steel 1s two #4 bars at 32 inches on
ater. YL bars nave a lap splice with dowels that are threaded
o7 na2 eud sad screwed ipoto concrete shell anchors installed in
tae cxagtizng reinlorced concrete walls. Refer to the drawings
in .itachmeat "D for sheets 1, 2 and 3 for Plans, Sections and
Det.:is of the Nuclcar Service Transformer Enclosure for more
spec.iic details of coastruction.

The security fence, located on the north side of the Reactor
Builiing and Turbine Building, is constructed using 8" wide

nor=.l weight concrov. “lock with all cells grouted with concrete.
The aascary wall is constructed on a continuous reinforced
concrote spread footing. The masonry wall is 8 feet high and

15 topped by a 6 foot chain link fence. The vertical reinforce-
ment consists of two #5 in alternate cells with one bar cut-off

5 teet above the foundation and one bar continuing to the top

of the wall. The horizontal reinforcing steel consists of
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fiva 45 bars spaced over the heizht of the wall as follows: one
in the first course, one in the fourth course, one in the seventh
course, cne in the tenth course, and one in the top course. One
additional #5 bar is placed over the man door opening. The
horizontal bars have been lap spliced it the corners.

At cach side of the onenings for the 14 foot high gates a pilaster
nas Deen constructed frem concrete masonry utilizing two blocks.
Zach grouted cell has a #5 reinforcing bar full height of the
pirlaster. The horizontal wall reinforcing extend into the
~laster block and the blocks are tied together with #5 hooked
21nforcing bars. The spacing of the ties, up to 8 feet, match
the wall horizontal reinforcing. Above 8 feet to 14 feet the
ties are placed in every third course. Each gate hinge is
secured by a anchor bolt hooked around the second pilaster cell
v2rzical reinforcine bar from the ooening. For more definitive
Sraation on the piant location and construction details see
icnzent "D" see Tank Farm Fence Plot Plan, Sections and

"M%
C I o

aterials of Construction

A. Concrete riasonrv Block
Conforms to aSTM C-50 Specification for Hollow Load
“earing Coancrece riasonry uUnits. Grade "N" Normal wWeight
Units were used.

Concrete

w

:. = 2000 psi at 23 days.
ink rarm cence Cell Grout

. = 3060 ps1 at 23 days

(%

Transforoer Eaclosure Cell Grout

fé = 2000 psi at 28 days

ks fortar
lype "S" or "}
Type "3" fé = 1800 psi at 28 days
Type "M" fc = 2500 ps1 at 28 days

: 38 Reinfercing Steel

ASTM A613 Grade 60 "Specification for Deformed Billet-Steel
Bars for Concrete Reinforcement."
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CNS

. Bolts

Anchor bolts conform to ASTM A 307.
The material propertiess that were used in the analysis did not
deviate from the standards listed above. Testing of concrete
2a cell 3rout was accomplished by an independent testing
laboratory. The nethod used for compressive test conformed
to ASTM C-39 "Tests for Compressive Strength Cylindrical
Concrete Cylinders.” The following is the iresults of the
28 day tests:

1. Concrete fé = 3060 psi .
2. Tank Farm Fence Cell Grout fé = 3360 psi

-+ Transiormer Enclosure Cell Grout f' = 2280 psi

T2UCTION PRACTICES

-

el
.-

™

(&)

"

nk farm security fence construction sequence is as follows:

1 pilaster caissomns, set repar Cage and place concrete
2e bottom of rooting elevation.

8]

uct spread rooting iaciuding footing and wall reinforcing
=7 Lp coucreCe masoury uanits, installing horizontal reinforcing
t2el and ewoedded aacaor volts at toe designated locations.
:€out wali cells, and place coain link fence sockets.

-umplete pilasters aad grout.

Set aanually door rrawe aad iastall door.

Sur:ice mouat security system conduit and Junction boxes.

Instill chain link rfence and install 14 foot high gates.

transi.rmer enclosure construction sequence is as follows:

Roughen concrete curb surfaces, drill and set concrete expansion
anciors.  Place vertical reinforcing steel dowels and horizontal
curt reinforcing steel and place concrete to widen the curb to
12 iaches.

Rouznen horizoantal and vertical surfaces of existing concrete
walls. Drill and set concrete expansion anchors for vertical
and horizontal masonry wall dowels.

Install ventilation louver sill plate.

&~



D. Lav up masonry units iastalling dowels aad horizontal
reianforcing steel, wentilation louver jamb plates.

Yhen masonry units are layed up to 8 feet set vertical
r2inforcing steet full height and grout all cells.

F. Lay up masonrvy units to bhottom elevation of bond beam, place
horizontal reinforcing steel, ventilation head plate, lintel
stirrups in the west wall, and grout all cells.

G. Form, place bond beam reinforcing steel and stirrups and pour
cond beam.
H. Set structural steel, install connection bolts, place grating,

install ventilation louvers set man door frame and install
“oor. Surface mount conduit and ijunction boxes for security

vsTam.
Tects conducted were identified in Paragraph 2.3 Materials of Coa-
struction. Inspections were conducted under the Sacramento Municipal
Ctility Districts QA/QC program for Rancho Seco.

The results of the tests ana inspections are filed at the Rancho Seco
Plant Site.

RE-EVALUATION CRITERIA AND COMMENTARY

“.d Lriseria

acamenc A Coatdlas the criteria used for the re-evaluation
-2 Sdiety-relaled coacrete wasonry wails for this plant.

LeCinsing coumitaencs contaiced in the Final Satety Analysxs
l2vord (#3AR]) as relaied to ;OJdb and load combinations are

la the criteria. Ia addition, the criteria con-
Si.:rs present day state-of-the-art analysis and design
taciniques as follows:

iacorporated

T e

a) 10 stress increase factors for normal cperating loads

b) itress increase factors for abnormal and extreme
aviroamental loads

c) lealistic dampiug values
d) [nterstory dritt

e) frequency variations due to uncertainties in material
properties and effective mass
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6.2 “comeatary oa the Critaria
Attachment B is the cozmentary on the criteria and contains
detailed justification of the critaria by reference to existing
Coces, tast data and standards of sractice.

RESULTS OF THE EVALUATION

The results of the evaluation for the Nuclear Service Station Trans~-
former is shown in Table 1 and the results for the Tank Farm Fence
is shown in Table 2.

The flexure capacity for the Nuclear Service Station Transformer
Enclosure is controlled by the reinforcing steel and analyzed as a
one-way slab between the concrete floor slab and the bond beam. The
shear capacitv was calculated without utilizing the reinforcing steel.
The Ileiure cavacitv of the Tank Farm Fence is controlled by the
MASONrvY and was analvzea as a cantilever from the spread footing.
Seismic rorces controlled the design and the factor of safety for
overturninz 1s 3.2 for O0.B.E. and 1.0 for S.S.E. conditions. The
shear cavacity was caiculiated without utilizing the reinforcing steel.

The results indicate that tne wails in both cases will not fail under
adverse environmental condicions.
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SUMMARY (Units ips/Tt. and Fr. Xlos/Ft.)
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ATTACIMENT A

CRITERIA FOR THE RE-EVALUATION
Of CONCRETE MASONRY WALLS

CCNTEATS

CINERAL

COVERNING CODE

LOADS AND LOAD COMBINATIONS
UATERIALS

DESIGN ALLUWABLES

AdaLYSIS AND DESIGN






€) Mortar = Tipe "S" or "M

d) Tapk Tarm Fence Core 3rout fé = 3000 psi at 28 days

e) Transformer Snclosure Core srout fé = 2000 psi at 28 days
£)  Reiniorcing steel - ASTM A615 Grade 60

3)  Structural steel - ASTM A36

h) Solts - ASTM A-307

Design Allowables

5.1 Design allowables for load combinations listed in Paragraph 3.0.

Sshen Hasonry

5

owable temsion. compression, shear, bond and
stresses snall be as given in the governing

1 &
N

5.1.2 Core Concrete or Cell Grout

The2 allowable tenmsion stresses snall be 2.5\f'
sr 0.33 tizes tne moculius of rupture as decermined
3% tast.

3.1.2 Reinforcing oteel and Ties

72 allowaole tension and compression stresses shall
* A5 given ia Cge governiag code.

Jes.d o Selsulc ead wind Luading

-2 allosaole sciresses will not be increased for load
‘cmolnations that include the operating base earthquake
¢ wind. lor stress increoases for load combinations

or design basis earthquake (5.5.Z.) see Paragraph 5.2.

wn

.2 Design :llowables for load combinations which contain safe shutdown
(desizn basis) earthquake loads shall be as follows:

5.2.1 .lasoary

The allowable masonry stresses given in Paragraph 5.1.1
through 5.1.2 shall be increased as follows:

STRESS INCREASE FACTOR
Compression
axial: 2.0
flexural: 2.3
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STAESS INCREASE FACTOR
Jearing: v .
Shear and Pond: 1.67

.o t2nsion rebar
c2nsion normal to bed

Jjoints: 1.67
-:nsion parallel to the
bed joints; in running 1.67
bond:

5.2.2 DReinforcine Steel and Ties

silowable steel stresses shall be 90 prcent of

zun ASTM svecified vield strength provided lao splice
-222L55 and empeament (ancnorage) can deveiop this stress
] Allowable oond stresses mav De increased Dy a

,'..
H
I

5.2.1 The damping vaiues to be used shall be as follows:

N~

OF uncracxked sections, use 2 percent damping for
CEZE and S3E.

Jor cracsed ceinrorced sections, use 4 percent
£3TD1a3 Ior UOE and 7 percent dampiag for SSE.

> R
LONHLLS 00 AuDlure

w
.

‘e extreme consile [iber scress for use ia determining
the lower bouad uncracked moment capacity is 6 Yé or
).3 times the modulus of rupture as determined by test

-or the core comcrete or cell grout and 2.4 times the code

1llowable flexural tensile stress for masonry.
Non-t...2gory I Masoary Walls

5.53.1 Concrete masonry walls not supporting safety systems

ut whose collapse could result in the loss of required

action of safety related equipment or systems shall
e evaluated the same as walls that support safety
ivstems.  Alternatively, the walls may be analytically
checked to verify that they will not collapse when
subjected to accident, or safe shutdown (design basis)
sarthquake loads.

or or 1.07 1in determining spiice and ancnorage lengths.



6.0 Analvsis and Desi»n

6.1 Structural Response of Masonry Walls
6.1.1 Eguivalent Moment of Inertia (1)

To datermine the out-of-plane frequencies of masonry walls,
the uncracked behavior and camacities of the walls (Step 1)
amd, 1f aoolicable, the cracked behavior and capacities

of the walls (Sten 2) shall be considered.

St2p 1 - Uncracked Condition

The equivalent moment of inertia of an uncracked wall (I.)
shall be obtained from a transformed section consisting

*7 *Z2 block. mortar, cell grout and core concrete. Alterna-
<>wa2l7, the cell grout and core concrete, neglecting block
“QC Zortar on the temsicon side, may be used.

Step 2 - Cracked Condition

II ti2 applied moment (M ) due to all loads in a load com-
Sinacion exceeas the uncracked moment capacity (M__), the
wall snall be considerea to be cracked. In this event.

tle equivalent moment or inmercia (I ) shall be compucted
3s iollows:

= Uncracked momeut capacity

B

! = Applicd maximun moment on the wall

= Moment of inertia of the transformed section

r

[ = Moment of inertia of the cracked section

Modullus of rupture (as defined in Paragraph 5.4.1)

e,
)
1

¥ = Distance of neutral plane from tension face



6.1.

use of results in an applied moment, M , which

£ -
s ss than M ", then the wall shall be verifi2d for Hcr'

-
v
4

L

Frequency Variations

Uncertainties in structural freaueancies of the masonry

vall due to wariations in structural properties and mass
shail be taken into account. Significant variables

include mass, boundary conditions, modulus of elasticity,
2xtent of cracking, vertical load, in-plane and out-of-plane
loads, two=-wav action, and comoosite action of multi-wythe
walls. To account for the effect of frequency variatioms, it
15 considered conservative to use the lower bound frequency
1f it is on the higher frequency side of the peak respoase
spectrum. If the lower bound frequency is on the lower
frequency side of the peak. the peak acceleration shall

-2 L5ed unless a more detailed analysis is performed.

6.2 Structural Strength of Masonry Walls

0.

on

5
“ .

ro

.
]
-

(Y

Soundary Conditions
-cungary conditions may be determined considering one-way
T Lwo-way spams wila ninged, fixed or free edges as
poropriace.  Conservative assumprious may be used to
SiUDLLLY Cne analysls as long as due comsideration 1is
jiven Lo irequency variations.

)
-~
-~
J
3
<2

Distribucion of Concentraced Out-oi-Plane Loads
Two=wdy Action

iere LWo=way vending 1s present in the wall the
JEalised wowenls per uait width under a concen-
tritid logd cam be determined usiag appropriate
dniistical procedures for plates. Standard solutions
and tadbulur values based on elastic theory contained
in cextbouss or other published documents can be used
1f appiicable for the case under investigation
(considering load location and boundary conditions).

) One-way Action

For dominantly one-way bending, local moments can be
determined using beam theory and an effective width of
S1x times the wall thickness. However, such moments
shall not he taken as less than that for two-way plate
action.

ffects

e

Interstory Drift

Interstory drift effects shall be derived from the origina!l
dynamic analysis.

A=5



6.2.

6.2.

Stress Calculations

All stress calculations shall be performed bv conventional
methods nrascribed by the Workina Stress Desisn or ocher
accepted nrinciples of enqineering mechanics.

Analytical Technaiques

In zeneral. classical desion techniaues shall be used in
the esvaluation. Simolified analytical assumotions may be
used. However K more refined methods utilizing computer
inaiyses of dynamic analyses may be used on a case~-by-case
basis.

r\‘6
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COMMENTARY ON CRITERIA FOR THE RE-EVALUATION
Ul CCUICRETE MASCNRY WALLS
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LOADS AND LOAD COMBINATIONS L

MATERTALS
ZESIGH ALLOWABLES

ANALYSIS & DESIGN
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4.0

COMMENTARY CN CRITZRIA FOR TIE RE-EVALUATION
CF CONCRETE MASONRY WALLS
GENERAL
£.4 Pumose

On May 8, 1980, the NRC issued ISE Bulletin 80-11 encitled,
"Masonry Wall Desien", to certain Owners of operating reactor
facilities. One of the tasks reauired by the bulletin was to
2s5taplish aoorooriate re-evaluation criteria. A detailed justi-
fication of the criteria along with qualified safety margins are
also to be provided by the Owner. This commentary serves as
justification of the criteria used and provides a discussion of
tle nargins of safetv.

e Scovne
o2 concrete masonry walls are evaiuvated for all applicable loads
and load compinations. Calcuiated wall stresses are first com-
F4r2d 3galnst an allowaole stress criteria. In general, wall
3Lresses are maintainea witnin the elastic range orf the load
carrying components.

Ancaor dolts, emoedas and odearing piates provided for support of

G7SLoms allacaeyd (0 cae wails are suoject to anotner NRC bulletin
@8 are dotl cuasiuered (o oe within the scope or this evaluation.

ANING CODE

(22 foveraing ccde is all 531-79 "Building Code Requirements fc yon-
cr Gesoary Jiructures.” Jizse codes do not address the aF urmal
loads typicaily applied to auclear power plant design. Th .efore,
iupplemencas allowadbles and alternative design tecanique are specified
:n the cr.toria for cases aot directly covered by the code.

o

)

LOADS Al LJAD COMBINATIC.S

The loads identified and defined in the SAR for safety related struc-
tures form the basis for licensing of the plant and were used in the
evaluatica of the masonry walls. The load combinations listed in the
SAR for .ilioty related concrete structures were used except if licensing
commitments related to load combinations were not identified in the SAR
or other project documents, then applicable loads with a load factor of
unity were combined and form the basis for the evaluation.

JATERIALS

Material strengths were largely determined by review of project specifi-
cations, drawings and field documentation. It may also be necessary,



5.0

in some cases, to perform in-situ tests or to test samples taken from
the as-built structure to supplement data obtained from project
documents.

DESIGN ALLOWABLES

3:d

n

[ B8]

&

Allowvables in this section apply to loads and combinations of
loags which are normally eacountered durine plant operation or
sautdown, 2nd include dead loads and live loads. In addition,
tiis section covers allowables for loads infrequently encountered,
such 1s onerating basis earthouake and wind loads. The loads in
“a22 various load combinations have no increase factors and
stresses are maintained well within the elastic range.

In general, the governing code allowables are applied. However,
Z3r cises not covered bv the code. such as grout tension., allow-
~w.25 are pased on a factor of safety of 3 against failure.

Jiis section deals with other abnormal loads which are credible
24t Alznly improocavnle such as the safe shutdown earthquake.

Coce allowaole stresses ror masonry in tension, shear and bond
ire i1ncreased oy a ractor or 1.67. In general, this provides a
factor or sarety against railure of 1.8 (3 # 1.67). Masonry
coEDression siresses are increased oy ractors ranging from 2.0 to

<.3 WitZ 2 miolmum sarecy raccor orf 1.2 (3 + 2.5).

~eiarorcing steel is allowed to approaca 0.9 times the yield
TERZCA wualca 1S Lypilial for reinrorcing steel waich 1s required
} res150 aoaormal io0ads.

L3mplng for celpiorced walls which are expected to crack due to
sLTULTPLAde selsulc daercla ior conservatively set at 4% for C .
t o4 ior GOL. These values are typically recognized as being

Cr2..ulic Jor felmdorced coacrete, yet conservative for reinforced

asys

‘odulus ol ruptuce of concrete, grout and mortar was assumed
ry by 20%, therefore, a lower beund modulus of rupture is
det:rmined by applying a reduction factor of 0.8 to the theoret-

1c.. comcrete modulus of rupture of 7.5/f'c or to the modulus of
rusture determined by testing samples taken from the as-built
stoucture.  For masonry, the modulus of rupture is approximated
by tucreasing the code allowable flexural tensile stress by the
factor of safety of 3 and then applying the 20% reduction to

arrive at a lower bound value. (0.8 x 3 Ft = 2.4 Ft, where Ft is
the code allowable tensile stress.)



6.0 ANALYSIS AND DESIGN

6

«1

o

aspense of the masonry walls subjected to out-of-
pline seismic insrtia loads is based on a constant value of 3ross
Soment of enertia

(wacracked) condi
of the moment of
for 2ffective momen
dezlactions. (Refe

ia)
py

The structural r

longz the span of the wall for the elastic

3
tion
\n
i

ﬁh

If the wall is cracked, a better estimate
ertia is obtained by use of the ACI-318 formula
t of inertia used in calculating immediate
rence 15)

The determination of the out-of-plane structural strength of

“asonry walls is hichly sensitive to the boundary conditions
assumed for the analysis. Fixed end conditions are justified for
walls (a) built into thicker walls or continuous across walls and
slabs, (b) that have the strength to resist the fixed end moment ,
=2 (2) that have sufficient suoport rigidity to prevent rotation.
TWise, the wall edee 1s simpiy suoported or free depending on
"o Sh2ar carrving cavavility of the wall and support.

-

~wiZtritution of concentrated loads are affected by the bearing
4f23 uncer tne load, morizontal and vertical wall stiffness,
Jouncary comaitious ana proximity of load to wall supports.
‘nalvtical procegures appiied to plates based on elastic theory
ire used to determine tae appropriace gistripbution of concentrated
~2ads. A comservative estimate or thne localized moment per unit
L:02th for pLates supporced on alil edges can be taken as:

Jdy = Localized moment per unit length (in-1bs/in)

= Coacentrated lodd perpendicular to wall (1lbs)

4ds Close &0 un uasupported edge, the upper limit moment
JILL igdgta can Le taken as:

M= 1.2P
L

For 'redominately cae-way action, an =ffective beam width of
6 t::ies the wall thickness for distribution of concentrated loads
15 cLaservative for the following conditions:
a) -oncentrated load at midspan; simple supports: L >9.6T
b) oncentrated load at midspan; fixed cupports: L >19.2%
c) concentrated load on a cantilever: h >2.4T7
d)  Couple at midspan; simple supports: a >4.8T7



e)

Counle near a

Yhere:

L

a

support; sizple supports: a >2.4T
the beam lenszth

the distance from the fixed end to the point
load avpplication

the distance between the concentrated loads
cducing a couvle

the thickness of the wall
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PURPOSZ

This nrzcedure specifies the lt_“s to be performed and

the data to be accumulated to aid in the response to NRC
I&E Sulletin 80-11, Masonry Wall Design, dated Mav 8, 1980,
(Appencdix A).

SCOPE

4 | This survev shall be conducted and the data accumu-
2t2d Zor all Concrete Masonrv Walls which are in
riiimity to or have attachments from safety related
systems such that failure of the wall could affect
the safety related system.

o

chats ccerlstlcs of the wall constructlon. geometry,
M :::n ana magnitudes of aDDllPd loads and corres-

(8]
!
L T
i
Q

qrounu SKetcnes Oor eacn szae of each wall

ared 1a advance in che orffice are to be used to
LU dJdata (see appenalx B). Additional sheets

-C o= uUsed, as required, to record plan views
L4 aclacament detalls. These shall] be numbered as

-

“h2=l <, o, 2tc. Co the original wall numper.

19

Ch2 Salely relatad arzas the survey team is to
i@ a systemalic search to identify the location
any concrete masenry walls not shown on the

1gn drawings and is to survey those walls in

2 with this procedure. Areas inspected or
cted shall be identified and documented.

3.4 12tograpns ar2 to be taken of each side of the
:sonry walls surveyed except where determined
:4:°a”‘“‘n by the survey team. Photographs shall
umbered to correspond with the masonry wall
:ur'er: 1g system.

b "l

t

e 5. Tae survey will cover the following items:
3551 The dimensicnal location and identification

of all Category I items attached to the
wall. Hanger mark numbers are to be recorded.

(=



-
-
.

O
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)
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wr
U

The location and identification of all non-
Catzcory I items greater than one inch in
ciameter or grouvs of items adding equivalent
lcads, e.qg., multiple conduit runs.

Th2 survey team shall identify the signifi-
cint <.ttachments to be documented e.q.,
attachments estimated to weigh at least

S 125. (Note: nroject may establish a

alziher cut-off welaht consistent with wall
3iZ2 1f appropriate.)

Record sufficient data for attachments so
that tributary gravity loads and seismic
L:2Z3 can be estimated. This will consist
22 at least lccating the next support on
:acn sice of the wall, not on the wall

ulcar consiaeraction, for all items and the
221T selsmic restraint or anchor for seismic
Catagory I systems.

Dinensions snall be recorded to the nearest
n2 1ncn. wnere limited access prevents
zavsical measurement, liocations snall be
:3Timateq to dne nearest o inches ana noted
2C Thils 1s an escimace.

PROCEDURE

12 Survey Ceam saall compliece the sketch of the

showWing:

s.l cpenings and penetrations associated
~th 2ach discipline's components. Record
.ecacdions and sizes.

betalls of wall boundary conditions, i.e.,
whether top or sides are visible free or
attacned to walls, ceiling or steel beams.

Support attachments including the manner of
1ttacament to the wall, e.g., through
ooltoed with backing plates, or concrete
2xpansion anchors. (Record type, if can be
identified, and size.) Record relationship
p2tween anchors and mortar joints for all
supports. This requirement does not apply
to non-safety relatad items which can
positively be identified”and the failure of
wihich cannot hazard any safety related
items.



1.4 Tioe of wall construction and thickness, if
visusl determination is possible.
jo) | Single Wythe
52 Multiple Wythe with Mortar
D3 Composite - Two Wythe with Grout
Core
4.1.5 Show the location and size of structurally
sicnificant cracking as determined by the
ray tean Survev the general condition

the masenry wall and attachments to the
mascenry wall.

4.1.6 wWhether or not wall suoports or restrains
taZztv related svstems or equipment which
.2av Ce safety related. (Initial estimate
S 22 made from drawings and confirmed by
urvev.) The systems and equipment shall
2 idantified.

Ly L g

$.1.7 Specify whether or not wall is in proximity
“2 a system wnicn may be sarety related.
(Proimity 1s cerined as within an arc
lzngth equal to the masonry wail heignt
-Ttm tne pase oL eacn race of the masonry
/asl e=Xtenaing to tne fioor. Prorimity
~02S not excena peyond compartments. )
S/ST2mS and ltems railing in this category
a2ll Ce ldenciiied and the approximate
Clon with respect to the wall shall be
Tloed. (Use additicnal sheets as

o
‘i
O

HPOsLc2 542TtCa shall be prepared for each wall.

.18 sA<cch shall show all the information recorded

veri_led Dy the survey team. A visual inspection
ill thon be made in the field to verify all the

~..iormac.on shown cn the composite sketch. After

a2 1nspection is completed for a wall, the composite

iteteh shall be signed as "checked."

b

.3 Tu2 form shown in Appendix C shall be filled in by
the Chiel of Party as each wall is surveyed and as
each wall 1s checked.

SKETCH DPREPARATION (IN CFFICZ)

5.1 The sketch number should centain the wall number,

and should also reference the drawing number where
the wall 1s located, e.qg., 181.2N indicates drawing
«181, wall 181.2.

Or



.0

w
LoV

The side of the wall shown should be la%eled as
such: MNorth, South, East or West, e.g., 181.2N.
I{ more than one sketch is raquired for a side, A,
3, C, atc. will be added to wall number, e.g.,
131.2N(A).

wn
(98]

Column lines and reference elevation should be
shown for orientation.

INSTRUCTIONS FOR CCMET.ETING SKETCH
Item (See Appendix B) :
(1) To be completed by Home Office

Civil
Zlactrical
Jdecnanical
Plant Design

(2) Incdicate discipline

{3) Indicate type oI construction

(<) llame Of person making survey

2acn waill.)
(&) Additional sneets as regquired
(7) vate or survey

(3) Circle Tes or o, if conclusive



- — v ”
4PPENDIX A SSINS No.: 6820
R Accession No.:
UNITED STATES 7912180695
NUCLZAR RECULATORY COMMISSION :
. OFFICE OF INSPECTION AND EMFORCEMENT
s WASHINGTON, 0.€. 20555
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fay 3, 1980
| 1E Bulletin No. 80-11
MASONRY WALL DéSI»ﬂ
Description of Circumstances:

In the course of conductina inspections oursuant to IE Bulletin Nos. 79-02 and
76-14 at the Trojan Nuciear Plant, Portland General Electric Co. (PGE) identi-.
fied a prodbiem with the structurai intearity or concrete masonry walls with
Seismic Category [ piping attacned to them. This problem was brierly addressed
in I£ Information fietice no. /79-28, which was sent to ail Construction Permit
and Cperating License noigers on novemper 16, 1979 (Attachuent 1).

The problem was that scme waiis were Tound wnich did not have adequate
structural strengin €92 SUSTain Ch2 reguired PIping systiem support reactions.

These structurai ceiiciencies were at that tim2 reported to be attributable to
tvo deficiencias:

1)

-

parzn. lecs 07 a Tinal cneck of certain pipe support locatians and

eactions L0 ensure iat (ne supporting eiements possessed acaquate

ructural iategrity <0 suscain the required ioads.

?2) Nonm-conservesive desiga criterma Jor the reactions irom supports anchored
into i1ne facy of concrete @masoary waiiss; e.9., relying on the combined

strengon of Joudle block walls withou. substantial positive connection

barizen the %o walli by means other than the bond provided by a layer

of mortér, grout or concrete betwecen them.

Continuzd investigations into the deficiuncies identified at the Trojam Nuclear
Plant, <ngineered by Bechtel, confirmed the deficiencies to be attributable to
error in cngineering Jjudgment, lack of procedures and procedural detail, and - — -
inacequats design criteria (details are in Trojan Nuclear Plant's LER MNo. 79-15,
and supploments). Because of this and the ucneric implications of similar
deficicncies with other operating fisilitie-, we have concerns with regard to

the adequicy of desian (v iteria used for the design of masonry walls and an

apparent lack of Jesig: «cordination between the structural and piping/equipment
design groups.

IE Bulletin 79-07, Revision 2 issued on November 8, 1977 required a review of
pipe su sorts attached to masonry walls using expansion anchor bolts. For most
Pip2 suuports in this cateqory, the expansion anchor bolts were replaced by
bolting through the wall or the support was relocated to another structure.

Supperts that are bolted through masonry walls are also to be considered in the
review for this Bulletin.
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Actiun to be take
(except Trojan, <

1.

!

Page 2 of ¢

n by all power reactor facilities with an Operating License
2quoyzh Unit 1, Morth Anna Unit 2, and Salem Unit 2):

Identifv a1l masenry walls in wour facility which are in proeximity to or
have attachments from safotv-related pining or equipment su-h that wall
failure could affect a safetv-related systam. Describe the systems and
equipment, bhoth safaty and non-safetv-ralated. associated with these
mascnry walls. Include in your review, masonry walls that are intendad
to resist impact or pressurization loads, such as missiles, pipe whip,
pipe break, jet impingement, or tornado, and fire or water barriers, or
shizld walls. Fauiomant to be considered as attachments or in proximity
t2 ihe walls shall inciude. but is no: limited to, pumps, vaives, motors,
heat exchancers, cable travs. cable/conduit, HVAC ductwork, and electrical
c:bin2ts. Instrumentation and controls. Plant surveys, if necessary, for
arcas inaccessible gurina nermal plant operation shall be performec at
the 2arilest opportunity.

Provide a re-evaiuation or the design adequacy of the walls identified in
Item 1 above to determine wnetner tne masonry wails will perform their

. -

intanded Tunction uncer ati postulated icads and ioad combinations. In

this regara, cwne WRC encourages tne rormation of an owners' group to

esiablicn cotn appropriate re-evaiuation criteria ana wnere necessary, a

later conrirmatory Masonry cest program co Quantify the sarety margins

~5tidlished Dy Che re-evaiudiion criceria (this is discussed further in
tom 3 beliow),

&, estoplisn a prioricized program vor the re-evaluation of the masonry

falis. Frovide @ descripoion of the program and a detailed schecule
o7 Co@paelicn OF a2 re-evaiuation Tor the Ccategories in the progran.
ne competion date of all re-evaiuations should not be mosre than

130 days from the dei2 of this Bulletin. A higher priority should

be plac.d on the wall r2-evaluations considering safety-related

2iping .-1/2 inches or greater in diameter, piping with suppurt

loads du> to thermal expansion greater than 100 pounds, safety-
related :quipment weighing 100 pounds or greater, the safety
significince of the potentially affected systems, the overall loads

an the wall, and the opportunity for performing plant surveys and,

' neceszary, modifications in areas otherwise inaccessible. The
ractors doscribed above are meant to provide guidance in determining
what loads may significantly affect the masonry wall analyses.

b. CSubmit a written report upon completion of the re-evaluation
pregram.  The report shall include the following information.

(i) Describe, in detail, the function of the masonry walls, the
configurations of these walls, the type and strengths of the
materials of which they are constructed (mortar, grout,
concrote and steel), and the reinforcement details (horizontal
steel, vertical steel, and masenry ties for multiple wythe
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construction). A wyths is considered to be (as defined by
~L1 Standard £21-1979) “2ach continuous vertical section of
a wall, one masonry unit or orouted space in thickness
and 2 in. minimum in t~icknese.”
(i1) Dascribe the conetruction practices employed in the comstruction
ase walls and, in particular, their adequacy in preventing
ficant]vnfds or other weaknesses in any mortar, grout, or
rete fill. .

Descr
o7 th
siecnd
cC

(iii) The re-evaluation report should include detailed justification
for the criteria used. Referencss to existing codes or test .
-2:2 mav be used if aoolicable for the olant conditions. The
Ti-2valuation should soecifically address the followina:

.2) A1 postulated loads and load combinaticns should be
2v2luated against the corresponaing re-evaluation
-ccaoiance criteria. The re-evaiuation should censider
-he lcacs Trem sarety and non-satety-related attachments,

iT7arantial rloor dispiacement ana thermal effecis (or
lizc justification that these can pe considered seif

SIn7 ana cannot induce brittie tfailures), and the

S Or any potentiai cracking uncer dynamic ieads.

p—

-

-

3

L N b

5

il
T R & S

Srioce in gecaili the metnods used to account vor these
TS 1N wne re-evaiuation and the adequacy or the

ance criceria ior potn in-pilane and out-oi-piane loads.

& U2 su
OO W -] ov =)

0
15 ¢t ¢
10

The mecnanisia for load transtier into the masonry walls

o U0Siurdced vailure modes shouid be reviewed. For,
HiCipie wyaie wai's in waich composite behavior s

ra2iied upon, Jescr: e the methods and acceptance criteria
d5€d L0 ussure that “ase walls will behave as composite
walls, especially with regard {0 shear and tension transfer
at the wytlhc interfaces. Wity regard to local loadings such
as piping and equipment support reactions, the acceptance
criteria should assure aat the Toads are adequately trans-
ferred into the wall, such that any assumptions regarding
the behavior o7 the wal's are appropriate. Include the
potentiul for block pullout and the necessity for tensile
stress transfer through bond at the wythe interfaces.

Existing tes. data or conservative assumptions may be used to justify the
re-evaluation acceptance critoria if the criteria are shoun to be conser-
vative and applicable for the actual plant conditions. In the absence of
appropriate acceptance criteria a cenfirmatory masonry wall test program is
required by the NRC in order to quantify the safety margins inherent in the
re-evaluation criteria. Describe in detail *ha actions planned ard their
schedule to justify the re-evaluation crite: used in Jtem 2. If a test
pProgram s necessary, provide your cemmitm r such a program and a
schedule for submittal of a description of v - test program and 2 schedule
for completion of the program. This test prog m should address all
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appropriate loads (seismic, tornado, missile, etc.). It is expected that
the test orocram will extand beyond the 120 day pericd allowed for the
other Bulletin actions, Submit the recults of the test program upon its

ccmpleticn,

4. Subnmit the information reayu sted in Items 1, 2a, and 3 within 60 days

of tho date of this Bulletin. Within 180 days of the date of this Bulletin
sutmit the information reauestad in [tem 2b.

If in’ the course of the re-evaluation, the operability of any safety related

system is in jeopardy, the licensee is expected to meet the applicable technical
specifications action statemant. .

This information is recuested under the provisions of 10 CFR 50.54(f).
Accordinaly, you are reaouested to provide within the time period specified in

Item 4, written statements or the above inTormation. signed under cath or
arfirmation.

Reports shouid be sutmitted to the Director of the appropriate NRC Regional
Office and a copy snouig oe Torwarcea to the NRC Office of Inspection and
Enforcement, Division of Keactor Uperations inspection, Washington, D.C. 20555

The reporting requirements of this Builetin do not preciude nor substitute

for th2 epplicevie requiremencs co report as set vorth in the reguiations and
license,

If vou require auditional information regarding this matter, please contact

the Director of (hz appropriace wRC degionai Oifice.

~ nrrTrr: - " 1 . e - "
Approved Uy GAC, 2120255 \nuUu/c)s clearance expires 7/31/80. Approvai was
given uncar 3 blentet clearance specivically for identified generic problems.

Attachioent:
IE Infurmation Notice ho. 79-23
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Bulletin
ho.

80-10

80-03

80-C3

80-07

80-C5

— -

80-05

80-03

80-02

80-01

2C-11

RECENTLY 1SSUED
iE BULLETINS

Subject

Cocntamination of
Wonradicactive System and
Jesulting Potential for
Unmonitored, Uncontrnlled
Release to Environment

Hydramotor Actuator
T27izi2ncies

Examination or Containment
Linar Penetration weids

g8liR Jet Pump Assenoly
“ailuyre

Znaineered Satety reature
\cof) Reset Controis

scuum Congicion resulcing

e | "-_--.(w_,

<.rironmencal Quaiification
n? Zlass It tquipment

~nilysis of a PUHR Main
S.2am Ling Break Yith

tinued Feedwator
Waition

Lcss of Charcoal From
Stindard Type 11, 2 Inch,
Tray Adsorber Cells

Inadequate Guality
Assurance for Nuclear

Operability of ADS Valve
Pneumatic Supply

g2 v cadmicai Volume
1irol Systam (CVES) Holdup

Date Issued

5/6/80

4/17/80

4/7/83

2/6/€0

1/21/80

1/11/82

Faclosure

Issued To

A1l power rekctcr
facilities with an
CL or CP

A1l power reactor
operating facilities and
holders of power reactor
construction permits

A1l power reactors with
a2 CP and/or OL no later
than April 7, 1980

A1l GE BWR-3 and
V7-4 facilities with

[V <5 )

All power reactor
facilities with an CL

A1l PUR power reactor
facilities holding
OLs and to those with
a Cp

All power reactor
facilities with an OL

A1l PR reactor facilities
holding OLs and to those
nearing licensing

A1l holders of Power
Reacteor OLs and CPs

A1l BWR licenses with
a CP or OL

A1l BUR power reactnr
facilities with and
oL
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Attachment 1
sSINS No.: 6870
UNITED STATES Accession ho.:
wUCLEAR REGULATORY coMMIssIon 7910250475
QFF1CE OF INSPECTION AND ENFORCEMENT
UASHINGTON, D.C. 20555

ovember 16, 1979

1£ Information Motice No. 758-28
OVERLCADING OF STRUCTURAL ELEMENTS DUE T0 PIPE SUPPORT LOADS

Cascription of Circumstances:

Recently, ta2 AC was informed ¢hat, in the course of the inspections pursuant -
te 1E Builaetin ho. 5.02 and 73-14 by the sortiana General Electric Co. (PCGE)
*% -

at tha Trojan iuclear ¥Piant, scme wails were vound wnich did not have adequate
gtructural strangth L0 suystain the required support reaccions. Bechtel
Corzoration wes zhe Architect tngineer vor ¢he piant. These structural
jnadequacies were reported to be actributable to two deficiencies:

1) Apparenc 1ack of a fimal check of cartain pipe support locations and
razctions to ensure skat the supporting structurai elements possessed
adaguaie s=ructural integrity to sustain the required loads.

2) Inaczquacs Jasign cricaria {or the reactions from supports anchored into
«»a face of concrete Ylock wallss 2.9+ ralying on the combined strength
af douuie concrate slock walls without positive connaction between the
i w13 DY me2ns other than the bond provided by laver of grout batween

The iC 15 cur=antly pursuiag chese issues in detail for the Trojan Rucigar

o
Plant to determine the extnet of these deficiencies and the generic jmplications
for other Bech:tel facilities.

This Informacicn Notice is providad as an early notification of 2 possible signif-
jcant matter. 1t js expected that recipients will review the information for
possible applicability to choir facilities and the actins being performed under

1t “ulletin 1. 79-02. Specific action js being requested relating to the
acdenuacy of attachments to concrete block walls under IE gBulletin ho. 79-02,
Revision 2, item 5.c. Mo specific actions are requested in response to this
Information lotice. 1f NRC evaluations SO jndicate, further licensece actions

may be requested or required. 1f you have any questions regarding this matter,
please contact the Director of the appropriate NRC Regional office.

Mo written response to this 1E Information hotice is required.
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