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Analysis of Reactor’s Containment Building Form Effect

Against an Aircraft Crash

S. R. Eghbali”, M. Ebrahimi, F. Asadi Malekjahan, M. Koochaki Mohamadpour
Imam Khomeini International University
(Received: 12/05/2015; Accepted: 28/10/2016)

Abstract

Safety and secutity of reactor containment building and its resistance against external forces is particularly
important. Paying attention to this subject has been increased due to the incident plane hit the twin towers on
September 11, 2001. One of the factors in the vulnerability of a building against the external collision is its
geometry. The purpose of this study is to select the optimal geometry of a concrete containment building with the
lowest vulnerability against an aircraft crash. Thus, two different geometric forms, one with cubic body and a flat
roof and the other with a cylindrical body and domed roof were modeled numerically. Numerical modeling was
performed using ABAQUS 6.12-1 software. Considering the impact of building form and in order to reduce the
solution time and considering physical symplicity, homogeneous concrete without reinforced bars were chosen.
Strike of Phantom F4 to the roof and body of the containment building was simulated at various angles and
responses were compared in the whole structure and in the contact location. Results of this study indicate that the
cylindrical form is less vurnable in comparison with cubic form exept in the intersection of wall and dome.

Keywords: Containment Building, Aircraft Crash, Cylindrical Form, Cubic Form, Phantom F4, ABAQUS
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2 Concrete Containment
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Increment  7626: Step Time = 4.0000E-02
z x  Primary Var: U U1

L U
DeformedVar:U Deformation Scale Factor: +1.000e+00

+6.606e-02
14.7776-02

~1:351e-01
~1E3de-01

Max: +6.606e-02
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5, Mises
SNEG, fraction =-1.0)

+9461e+06

Max: +6.103+08
Elern: CONTAINMENT-1.4108
Node: 4376

Min: +9.461e+06
Elern: CONTAINMENT-1.11084
Node: 11287
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increment  7623: Step Time = 4.0000E-02
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DeformedVar:U Deformation Scale Factor: +1.000e+00

5, Mises Min: +5.767€4006
SNEG, (fraction =—1.0)
(Avg: 75%)

Max: 411016409
Elem: CONTAINMENT~1,2640
Node: 247

Min: +5.767e+06
Elem: CONTAINMENT=1,11247
Node: 11509
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Step: penetration
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Max: +4,399e-02
Node: CONTAINMENT—1.395

Min: —1.755e-01
Node: CONTAINMENT-1.378
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Step: pen etration
increment  7638: Step Time = 4.0000E-02
z % Primary Var: U U1

DeformedVar: U Deformation Scale Factor: +1.000e+00
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—1465e-01
Max: +1.179e-01
Node: CONTAINMENT=1.5107
Min: -1 465e-01
Node: CONTAINMENT=1.1208
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y Max: +5.096e+008
S, Mises N\

SNEG, (fraction =—1.0)
(Avg: 75%)

+4.710e+06

Max: +5.096e+08
Elem: CONTAINMENT-1.9174
Node: 9377

Min: +4.710e+06
Elem: CONTAINMENT-1.673
Node: 335

Min: +4.710e+006
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Step: penetration
increment _ 7638: Step Time = 4.0000E-02
Primary Var: S, M
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S, Mises

SNEG, fraction =-1.0)

(Avg: 75%)
+6.866e+08

+7.835e406

Max: +6.866e+08
Elem: CONTAINMENT-1,532
Node: 1103

Min: +7.835e+06
Elem: CONTAINMENT-1.5519
Node: 381

Min: +7.835e+006
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