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Abstract

In this paper, a probability-based reliability analysis was proposed based on a finite element
method-based random vibration analysis and serviceability limit state of structures. The limit state
model defined for the study is a serviceability limit state in terms of the more realistic crack
failure that might cause the emission of radioactive materials,

The SAP V-2 is used for a three-dimensional finite element analysis of concrete containment
structure, and the reliability analysis is carried out by modifying HRAS reliability analysis program
for this study.

In this study, the load factors for the design of reinforced concrete cointaimment structures in
Korea are proposed by considering appropriate load combination criteria for design, and the results
are compared with the present ASME code.

The proposed load factors were proved to be in accordance with a set of code performance
objective and showed consistency in the limit state probability.
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¥ 2. Probabilistic parameters of accidental pres-

sure load
T & CASE 1 CASE I | CASE III
Ap(y) 1.0x10~* 1.0x10% | 1.0x10°3
uae(sec) 600 600 1200
Mean/Design| 09 0.88 0.83
C. 0oV 0.12 0.16 0.2
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¥ 3. Parameters of earthquake ground accelera-
tion

Sample | Sample | Sample | Sample | Sample
| I m IV \%

dsse 0.2 0.25 0.28 0.32 0.16

Wg 8 5 8 8 8

& 0.6 0.6 0.6 0.6 0.6

Pg 3 3 3 3 3
MdE 10 10 10 20 20

a 2.6 26 26 26 26
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¥ 4. Representative value of design parameter

T ¥ AAE Y E 4T
LA WA 18-23m 195m
LELA Fo 44 -49m 46 m
LEYA 57 90 - 150 cm 92 cm, 137 cm
ATZ(EVFA 76 - 106 cm 76 cm, 106 cm
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>< - S
No. of Node : 505 % T 1
No.of Element : 452 [ T
N
S

I8 3. Three-dimensional finite element model
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E 5. Serviceability limit state probability(40 yr)

ErE3 YAAR | WY ZURFA UG E A g g g
D+L+P 115m X 7.262x107! - 7.262x107! 2.905x107* - 2.905x10"*
D+L+E k! Y 3.129x107* - 3.269x10* 1.878x107° - 1.962x107*
D+L+P+E| 115m X 7.670x107" - 1.000x100 8.901x107" - 1.161x1071

A A 4.783x107* - 4.867x107¢

*3F P=3.16 kg/cm?
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2de vygor FPsHch xHTRE 403 W
7174 AN FE& F 28 ol &3ty AAte
A7 B 670 gk E 604 A% [ 2aE
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LOAD FACTOR

I3 5. Load Factor for SSE, ES (Serviceability)

¥ 6. Serviceability limit state probability(0.9D+

DPG)
Yo CASE 1 CASE 11 CASE I
1.0 0.1096x107* | 0.1405x107* | 0.1618x10*
11 0.2811x107* | 0.5891x10° ¢ | 0.8848x10 *
1.2 0.3313x107° | 0.1780x10°* | 0.3928x10°*
1.3 0.2181x107% | 0.3686x10°° | 0.1415x10°*
14 0.5307x107% | 04730x10°° | 0.3661x10°
15 0.8489x10° " | 0.4027x10°7 | 0.9207x10°°
16 0.4999x10° | 0.1964x107% | 0.1402x10°"
A% 1
Yo CASE 1 CASE II CASE 1II
1.0 0.1083x107% | 0.1394x10°* | 0.1609x10~"
11 0.2756x107* | 0.5820x10°* | 0.8776x10"*
1.2 0.3213x107° | 0.1748x10°* | 0.3883x10°*
1.3 0.2089x107° | 0.3597x10°° | 0.1393x10"*
14 0.5005x10°% | 0.4578x10°% | 0.3585x10"°
15 0.7885x107 | 0.3863x10°7 | 0.8974x10°°
1.6 0.4559x10° " | 0.1864x107% | 0.1358x10°°
A% 1
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E 7. Serviceability limit state probability(1.2D+L
+YesEa)

ves | CASE 1 | CASE I |CASE Il [CASE IV

1.0 |2.447x107*|1.089x107* | 5.073x107?| 2.225x10°
11 [9.921x107°|3.583x10°% | 4.052x107% | 1.371x1073
1.2 |3.551x107° {1.043x10° | 3.040x1073| 7.379x10*
1.3 | 1.138x107°|2.683x10 ¢ | 2.072x1077 | 3.484x107*
14 | 3.284x107%(6.174x1077 | 1.266x107% | 1.481x107*
1.5 | 8.699x1077 [1.265x107 | 7.011x10~* | 5.808x10 3
16 |2.040x1077|2.342x107% | 3.570x10~* | 2.006x10~°
1.7 {4.374x107®|3.734x107° | 1.685x10~* | 7.020x10¢
1.8 |8.707x107?}5.465x107 1| 7.479x10 % | 2.186x10°

H 8. Results of reliability assessments

. SAMPLE IV| SAMPLE V

TE| SEEY | easE m) | (CASE 1)
D+L+15Pa 9.207x1077 | 8.974x10°7
ASMED+L+Ess 1.925x10% | 1.361x10°°
T % |D+L+Pa+Ess | 6.597x10° % | 3.957x10 12
A A 1.926x10°% | 2.258x10°¢
0.9D+Pa 1.415x10°% | 1.393x10°%

A ?F 11.2D+L+1.6Ess | 2.096x10°° | 1.548x10° 1

T ¥+ {D+L+P+E - -

A A 3.511x10°° | 1.393x10°°
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