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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20858

W

Docket No.: STN 50-584

Mr. Charles Gogolick
GIBBSSAR Project Manager
Gibbs & Hi1l, Inc.

393 Seventh Avenue

New York, New York 10001

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION - ROUND TWO QUESTIONS
AND STAFF POSITIONS

Dear Mr. Gogolick:

Enclosed are requests for additional information that is needed in order

to continue our review. Also, you are requested to respond to the staff
positions included which are designated by the notation "RSP." We need

a completely adequate response to these areas by December 15, 1978. As you
requested, we have arranged a meeting on November 7, 1978 between Gibbs &
Hi11 and staff representatives cognizant in the areas addressed in the
attached enclosures, in order to expedite your evaluation and response in
that regard. Please contact us if there are any questions.

Sincerely,

4iﬁth§;a, :
c.>-0.) Heltemes ,\dr., Chief
Stardardization Branch
Division of Project Management

Enclosures:
Q-2's/Positions by
Structural Engineering
Branch

cc: Mr. Fredrick W. Gettler, Vice President
Power Engineering
Gibbs & Hill, Inc.
393 Seventh Avenue
New York, New York

78111303% 7
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Your respons2 to [tem 131.3 is not adequate, since you did not
specify the non-Category I equipment which may become a missile.
In view of the fact that the Gibbssar plant will utilize blow=out
panels for venting, you are requested to state your intentions to
either of the t
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Describe in more detail the "reinforced concrete mat”
Provide details of the reinforcement and thickness.
the difference between the "reinforced mat"

S

"foundation mat”.

Provide the pertinent infor ign regarding th

physical characteristi 0 membrane waters!
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How are lateral earth pressure and hydrostatic pressure considered

in your analysis?

An upward vertical acceleration will reduce the weight of a

8 this considered in the defini of 4 indicated
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structure,
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in Equation -257
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131,66
(3.7.2)
(2s?)

131.68
(3.7.8)

¢4-

Your response to the Regulatory staff's position stated in Item 131.18

is contradictory to a statement made in Section 3.7.2.1. In'?hg_*9530ﬂset
you stated that you intend to comply with the Regulatory Staff posi-
tion, which allows local yielding due to impactive and impulsive
loads. Yet, in the Section 3.7.2.1, you stated that yield stresses =~
may exceed the secondary stresses "to the axtent set forth in the
appropriate design standards and codes”. Remove the ambicuity by
specifying the codes and standards and indicate your compliance with

the staff's position, which allows stresses in excess of yield only

when the impactive or impulsive loads are present.

Your response to [tem 131.17 is not satisfactary in that instead of
resoonding to the original cuestion vou eliminated %he sertinent
infarmation from the PSSAR. [n view of the above, orovide infsrmation

and a satisfactory justification sertinent £ the treatment of the

o

mass mement of irertia of each structure. In additicn, Figure 3.7-]
refarred 23 in your response is not 3 complete mathematical mecel. In
Sections 3.7.2.1, 3.7.2.11 and other places, mention was mace of using
finite element technigques in medeling the structures. Figure 3.7-18
does not reflect such a represantation. Provide the complata model

used in your seismic analysis.

Explain and justify the fallowing statements on page 3.7-17 of the
SSAR:
1. What are the "appropriate computcr grograms o Se uysed o cevelop

flexibiltty matrix for contaimment structure”.



131.69
(3.7.2)

131.70
(3.8.1)

.

2. What do you mes~ 2y "beam history"” (SIC) and how it relates to

the containment structure.

3. Justify the usa of the computer programs based on "team history"
as applicable to the containment structure and those based cn
the finite element method as applicable to the other Category I
Structures such a2z the auxiliary building and the internal

structure.

In Section 3.7.2.4, you indicated that the methods of analysis of
Category [ structures for the soil-structure interaction to be used
in future confirmatory analyses will be according to those specified
in Table 2.7-3 of the SSAR. It is the regulatory staff position

that each utility applicant refarencing GIBBSSAR zerform confirmatory
soil-structure interaction analysis to demonstrats design adequacy

of Category [ structures and the acceptadbility of such confirmatory
analysis will be reviewed on 2 case by case basis in the future sita
relatad applications. Therefore, the discussion pertaining to future
confirmatory analysis methods together with :he Table 3.7-3 referenced
should be deletad and a commitment to comply with the above statad

staff position Le provided in 1ts place by the applicant.

Your response to I[tem 131.17 is not satisfactory in that you failed t2

describe: :

1. The method of calculating the lcads resulting frem the buckled
Ttner piate,

2. The buckling criteria applied to the 1iner plate analysis and design.

?v'ovfdo;f‘ the above information.




131.77
(3.8.1)

131.78
(3.8.1)

131.74
(3.8.1)
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Your response to [tem 131.3% is not satisfactory. Section 3.8.1.4 (#)
refers to Section 3.8.1.5 (¢) for information on the allowable anchor
loads. Examination of Section 3.8.1.5 (c) reveals that this infor-
matfon is missing. Discuss in detail the mathod of analysis to pre-
vent the "zipper effect" stating the test data, and the allowable

loads on the anchors and the Tiner plate.

Your response to Item 131.40 is not adequate. The question did not
state that you must combine the effects of peak temperature and
pressure effects, hut simply asked you how are you combining such
effects. This you did not answer. ODescribe the method of analysis

to account for temperature gradient in the containment. Also, justify
the increase fn allowable strain of tensile reinforcing to 1.5 times

the yield strain.

The revised Sections 3.8.1.3 (a) and (3), which you provided in res-
ponse to ltam 131.42, do not contain lcad combination eguations in
accordance with the Standard Review Plan. The Extreme Environmental
Category Equation should include the Ry, as defined in Section 3.3.1.3

(a) (8) of the SSAR. Please correct the equation accordingly.

Your response to [tem 131.46 is not acceptable. The revised Fig.
3.8-13 does not answer the original questicn. Please provide pertinent

answer to this cquestion.
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131.76
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four response to the Interface requirements (General Comments of Q1)
is 00 general to be consigered satisfactory. For example, by making
a statement that the "check will be made to ensure consistency at the
interface between the 30P structures and the NSSS components”, you
did not address the specific requests of the staff. Indicate your
compliancz t2 the specific requirerents of the NSSS/30P interface as

requested by the staff.

It is noted that you did not respond to Items 131.37 and 131.52. For
your convenience these items are repeated telow. Please respond 0 the

original questions.

Crizinal Question 131.37 /3.8.1)

Jescribe the provisions to be taken to prevent corresion of the liner
plate in case of buckling towards the inside of the containment and

-

the surveiliance measures to be used *o Zetect such zandition.

Original Question 131.32 (3.8.8)

GIBBSSAR 1s intended 2 accommocdate 2 large number of sites within the
continental United States. Masurally, tne site soil concitions affect-
ing design of foundaticns will vary from site to site. In order %0
oroceed with the comorenensive design of the 2lant, the design para-
meters of soil conditions must Se defined that will cover all possicle
situations for which the plant will be designed. You are requested t2
specify such design parametars in the SSAR. These parameters should
cover pertinent aspects of structural engineering and design of
foundations, such as the allowable soil dDearing oressure, ground water
level, cohesion, soil stratification, etc.




gEnclosure

SEB INTERIM POSITIONSG;OR REVIEW ANO ACCEPTABLE

DUCTILITY OF REINFORCED CONCRETE AND STEEL STRUCTURAL ELEMENTS
SUBJECTED 10 LPACTLY MPULSIVE LOA

INTRODUCTION

in the evaluation of overall response of reinforced concrete structural elaments
(e.g., missile barriers, columns, slabs, etc.) subjectad to impactive or impulsive
loads, such as impacts due to missiles, assumption on non-1inear response (i.e.,
ductility ratios greater than unity) of the structural elements is generally
acceptable pravided that the safety functions of the structural elements and those
of safety-related systems and components supported or protected by the elements

are maintained. The following summarizes specific SEB interim positions for review
and accentance of ductility ratios for reinforced concrete and steel structuyral

elements subjected to impactive and impulsive loads.

SPECIFIC PQSITICNS

—
-

REINFORCED CONCRETE MEMBERS

1.4 For beams, slabs, and walls where flexure controls design, the permissidle

ductility ratic under impactive and impylsive 1cads should be taken as

0,05 « 10

g+p?
where - and ;' are the ratios of tansile and compressive reinforcing
33 defined in :(I-318-71 Cace.
1.8 If use of a ductility ratic greater than 10 (i.e., u> 10) is required
to demorstrate design adequacy of structural alements against impactive
or impulsive loads, e.g., missile impact, such a usage should be fdentified
in the plant SAR. I[nformation justifying the use of this relatively high

-

ductiiity value shall be provided for SE8 staff review.



1.3

1.4

1.5

2.
2.1

2.2

-z... 2 o

For beam-columns, walls, and slabs carrying axial compression loads

and subject to impulsive or impactive loads producing flexure, the

permissible ductility ratio in flexure should be as follows:

(a) When compression controls the design, as defined by an
interaction diagram, the permissiple aquctilty ratio shall pbe 1.3.

(b) When the compression 1oad does not exceed 0.1fc' Ag or one-third
of that which would produce balanced conditions, wnichever, is
smaller, the permissible ductility ratio can be as given in
Section 1.1,

(¢) The permissible ductility ratio shall vary linearly from 1.3 to
that given in Section 1.1 for conditions between those specified
in (a) and (b). (See Fig. 1.)

For structural elements resisting axial compressive impulsive or

impactive 1oads only, without flexure, the cermissible axial ductility

ratio shall be 1.3.

For shear carried by concrete only
u=T1.0

For shear carried by concrete and stirrups or bent bars
u=-1.3

Fer shear carriad entirely by stirrups
u=3.0

STRUCTURAL STEEL VEMBERS

for flexure compression and shear
u = 10,0

For columns with slenderness ratio (1/r) equal or less than 20
y 1,3



2.3

.3-

where | = gffective length of the member
r = the least radius of gyration

For columns with slenderness ratio greater than 20
u=1.0

1
For members subjectad to tension
Y -
£y

whers tu ® ultimate strain
cy » yield strain
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