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GULF STATES UTILITIES COMPANY

POS ) F F E BOX 2951 « BEA MONT TEXAS 77704

AREA J)OE 713 838-6631

November 16, 1984
RBG-19365
File Nos. G9.5

Mr. Harcld E. Denton, Director
Office of Nuclear Reactor Regulation
U. 8. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Denton:

River Bend Station Unit 1
Docket No. 50-458

This letter is Gulf States Utilities (GSU) response to vour October
17, 1984 request for additional information concerning River Bend
Station shear reinforcement design. Please find enclosed forty (40)
coples of GSU's response to items 1 through 4. These responses were

discussed with your Mr., H. Polk on October 23, 1984, If you have any
additional questions please contact us,

Sincerely,

;gM

J. E. Booker
Manager-Engineering,

Nuclear 7uels & Licensing

River Beud Nuclear Group

M/fg/m

Attachment

ce: D. G. Eisenhut
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RESPONSE TO QUESTIONS RAISED BY THE NRC
ON REACTOR SHIELD BUILDING SHEAR REINFORCEMENT

Item 1

The demand for shear reinforcing in the shield building was reduced, not
as a resul’ of the concrete fill in 1981, but because the thermal
conditions were redefined in 1980.

The original design (performed in 1974) assumed the accidert condition
peak pool temperature, 185°F, as the temperature in the annulus between
the containment and the shield building. The design assumed, conserva-
tively, a straight line temperature gradient zone 185°F inside of the
shield building to 68°F on the outside soil (below el 95 ft 0 in.)._
Also, the foundation mat surface temperature at the shield building was
conservatively assumed to be 90°F.

A revision to this design, performed in 1980 (prior to the 1981 decision
on placing concrete fill between the shield building and containment) was
based on a revised annulus space temperature of 170°F (see Attachment 1).
The design used a 24-hour gradient, 153°F to 68°F, as a governing case
(see Attachment 1) for the shield building below el 95 ft C in. (exposed
to soil). Also, the surface temperature of the foundation mat at the
shield building was revised to 153°F. This increase in the foundation
mat surface temperature, combined with the reduction in *the inside face
design temperature of the shield building resulted in shears near the
base of the shield building (el 70 ft 0 in. to el 79 ft) which were
lower than the capacity of concrete, thus requiring no shear reinforce-
ment .

Calculation No. 201.120-067, Revision 1 (Attachment 2), shows that the
shield building design (prior to the concrete fill) is adequate without
the shear reinforcement shown, as required by the 1974 calculations.

Ttem 2
Calculation No. 201.120-067, Revision 0 (1976), calculated shear rein-
forcement at el 70 ft 0 in. prior to the addition of the concrete fill to
be .569 sq in. (see Attachment 3). This calculation was updated to
include the boundary conditions from Calculation No. 201.120-096.
Calculation No. 201.120-067, Revision 1 (Attachment 2), shows that no
shear reinforcement at el 70 ft 0 in. is required.

With the addition of the concrete fill, the shield building and contain-
ment act compositely with the fill. To resist shear forces in this
section, shear bars were added to the concrete fill, assuming that the Z
bars in the shield building do not contribute to the shear resistance.
This was done in Calculation No. 210.120-126, Revision 0, and for an
additional load case in Calculation No. 201.120-126, Revision 1 (see
Attachment 4).



Item 3

The out-of-plane shear forces in shell structures are the most critical
at the structural and loading discontinuities. For the shield building,
_this occurred at the junction with the mat at el 70 ft 0 in. (before the
concrete fill was added) and at the top of the annulus fill at
el 95 ft 0 in. with the concrete fill in place.

The shield building is analyzed using the SHELL-1 ccmputer code. The
output of this analysis includes shear forces at approximately every
1 ft 0 in. elevation. This output 1is reviewed to ensure that the most
critical sections are evaluated.

Item 4

Attachment 5 provides the results of the evaluation for loads at
el 95 ft 0 in. from Calculation No. 201.120-126.

Attachments
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