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Additional information on the concrete and steel maternal models can be found in
Reference 1.

2.3.5 Structural Integrity Failure Criteria

The recommended structural integrity failure criteria are the same as those used
for the EPRI aircraft impact studies of existing nuclear power plants, and have
been validated by benchmarking against test results, such as the Sandia
Mational Laboratories rocket sled track water slug impact tests WS-1 and W3-2
[19]. The structural integrity failure criteria for use in realistic analysis are based
upon strain levels without any margin.

For concrete structures, the failure criterion for the concrete itself is cracking that
leads to a closed-loop shear strain mechanism forming completely through the
wall, with the shear strain in the mechanism loop greater than 0.5 % through the
wall.

Further detail on these structural acceptance criteria can be found in References
1and 19.

Any deviations from the recommended structural integrity failure criteria require a
level of justification comparable to that established in References 1 and 19.

24 MAJOR ASSUMPTIONS

The following major assumptions apply to the methodology for assessing the
integrity of containment buildings subjected to an aircraft impact. It is noted that
many of the assumptions are conservative. This approach helps to at least
partially offset uncertainties in both the aircraft impact and the structural
response models.

2.4.1 Containment Analyses

1. The aircraft and engine are assumed to strike perpendicular to the
centerline of the structure, thereby subjecting the structure to the
maximum force of the aircraft. Because the containment is curved,
missing the centerline reduces impact forces.

2. For the case of potential aircraft impact on a containment shell dome,
expert engineering judgment based on airplane glide slope limitations,
combined with curvature effects in both the circumferential and meridional
directions, shows that dome impact is a less cntical impact location, in
comparison to a strike at either mid-height or at the spring-line. However,
each vendor must evaluate the relevance of this expert engineering
judgment with respect to plant-specific design characteristics, and should
determine whether a dome strike should be considered.

3. For free-standing steel containment designs, special consideration of
missile-target interaction may be necessary, depending upon the

24
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Fig. 2. Geometry of the Reinforcement Concrete Slab

FH1X KT T OB EBR AR

Damage
1.0e+00

9.0e-01 ]
8.0e-01 _|
7.0e-01 _
6.0e-01
5.0e-01
4.0e-01
3.0e-01
2.0e-01
1.0e-01
0.0e+00

(b)

B2 EER RN O

12



() is Non-refleting boundary

(a) (b)

53X KRBT E T L

Damage
1.0e+00

9.0e-01 ]
8.0e-01 _
7.0e-01 _
6.0e-01 _
5.0e-01 .
4.0e01_°
3.0e-01 _
2.0e-01
1.0e-01

0.0e+00 |

5541 KRBT R R

13





