January 10, 1985

Docket No, 50-293

Mr. William D. Harrington
Senior Vice President, Nuclear
Boston Edison Company

800 Boylston Street

Boston, Massachusetts 02199

Dear Mr. Harrington:

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION CONCERNING
MASONRY WALL DESIGN FOR PTLGRIM STATION

Upon reviewing the information concerning the design of masonry walls at
Pilgrim Station, which was provided during a meeting on July 19, 1984, we
have identified several items which require clarification. The enclosure
provides the topics or questions to be addressed.

Please provide the additional information within 45 days after receipt of
this request.

The reporting and/or recordkeeping requirements contained in this letter
affect fewer tnan ten respondents; therefore, OMB clearance is not required
under P.L. 96-511.

Sincerely,

/s/ D. B. Vassallo

Domenic B, Vassallo, Chief
Operating Peactors Branch #2
Division of Licensing

Enclosure:
As stated

cc w/enclosure:
See next page
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Mr. William D. Harringtcn
Boston Edison Companyv
Pilarim Nuclear Power Station

cc:

Mr. Charles J. Mathis, Station Mgr,
Boston Edison Company

RFD #1, Rockyv Hil! Road

Plvmouth, Massachusetts 02360

Resident Inspector's Office

J. S. Nuclear Regulatory Commiscion
Post Office Box 867

Plymouth, Massachusetts 02260

Mr. David F. Tarantino
Chairman, Board of Selectman
11 Lincoln Street

Plymouth, Massachusetts 02360

0ffice of the Cormissioner

Massachusetts Department of
Environmental Quality Engineerino

One Winter Street

Roston, Massachusetts N2108

Office of the Attorney Gereral
1 Ashburtorn Place

19th Floor

Boston, Massachusetts 02108

Mr. Robert M, Hallisey, Director

Radiation Contro! Program

Massachusetts Department of
Public Health

150 Tremont Street

Roston, Massachusetts 072111

Thomas A. Murley

Regional Administrator

Region I Nffice

U. S. Nuclear Reaulatory Commission
631 Park Avenue

King of Prussia, Pennsylvania 10406

Mr. A. Victor Morisi

Boston Edison Company

2% Braintree Hill Park

Rockdale Street

Praintree, Massachusetts 02184




REQUEST FOR ADDITIONAL INFORMATION
MASONRY WALL DESIGN, IE BULLETIN 80-11
PILGRIM NUCLEAR POWER STATION
DOCKET NO. 50-293

Rased on the information provided bv the licensee during the meeting
at the NRC nffice in Bethesda, MD on July 19, 1984, the following

topics require further clarification and/or responses:

A. Statistical Analysis of Boundary Strengths

1. With respect to the sampling technique used in the test
verification program, please provide a technical assessment
of the use of unequal exposed lengths for anchor verification
in different walls. Also provide a technical zssessment of
the fact that the exposed length was not related i. the length
of the wall (i.e., total of 48 in of exposure was applied not
only for a short wall, say an 8-ft. wall, but also for a long

wall, say a 20-ft. wall or longer).

2. In a few cases, no anchors were found with a predetermined
exposed length. The licensee should extend this exposed
length to locate the anchors. The results will help to

reinforce the adequacy of the statistical analysis method.

B. Orthotropic Plate Analysis

Based on the summary of finite element analysis and sample

calculations of wall 63.4, 65.8, 64.4, and 188.10 given in the

meeting on July 19, 1984, the following questions are presented:




- 1. CYGNA's methodology call for two-way cracked analysis of block
walls (level I and level II). There are no acceptable methods
available in the lTiterature for the bending analysis of block
masonry walls in the post-cracking stage. This is primarily
because of the complexity of the problem due to material
anisotropy [1], the existence of planes of weakness which
affect crack propagation [2], discontinuity due to partial
grouting, and the uncertainty about the contribution of joint
reinforcement in the lateral load resistance f3]. In Tight of

the above comments, justify two-way cracked analysis.

2. Equations developed for adequately reinforced concrete slabs
have been used in the analysis to account for the orthotorpic
properties resulting from differing steel reinforcement
details in the vertical and horizontal directions. The
applicability of these equations to block masonry walls is
questionable because of the notable differences between a
reinforced concrete slab and a block masonry wall. First,
concrete is a globally homogeneous material, whereas masonry
is not [4]. This is particularly true for partially grouted
walls. Secondly, the percentage of reinforcement and
detailing in the two directions are quite different in the two
cases. Steel orthotropy for which these equations were
developed is not applicable for the Pilgrim walls which have

no horizontal steel. Thirdly, because masonry is a jointed
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medium, one expects crack patterns, and consequently the steel
contribution, to be different from those in reinforced
concrete. In light of these comments, justify the use of
equations developed for the reinforced concrete siab to
qualify the masonry walls,

Modulus of elasticity of the walls is assumed to be equal in
the two orthogonal directions. This is not true for masonry
which is a composite material [2]. Assessmenf of the accuracy
of this assumption and its impact on the outcome of the

analysis needs to be investigated.

The Branson equation [5] has been used in level Il analysis to
determine the effective moment of inertias of different
elements. This empirical equation was originally developed
for reinforced concrete members under uniaxial bending. ts
applicability to two-way bending of block masonry walls needs
to be demonstrated. It must be noted that the Branson
equation has been used to express effective moment of inertia
in the horizontal direction where there is no reinforcing

steel.

Higher damping values have been used in level II analysis.
What is the basis for choosing higher damping values? Are
these values changing with the level of loading?



. 6.

7.

8.

-

Review of calculations of wall 64.4/65.8 revealed a
significant difference in element moments from level I and
level II analyses. For example, moments in the critical
element of the bond beam were reduced by 88% shifting from
level I to level II analysis. How could this reduction be
Justified and what are the main reasons for such a large _

change?

Wall 188.10 has an aspect ratio greater than 3. which calls
for almost a single curvature with bending primarily in the
shorter direction. The crack pattern (parallel to the shorter
direction), which is predicted from the computer analysis,
does not seem to be consistent with the one-way bending action
of the wall. This inconsistency does not provide confidence
in the capability of the proposed analytical model to predict

actval behavior.

It is not clear how existing cracks (e.g, in wall 64.4) have

been accounted for in the analysis.
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