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By Wataru SHIRAKI, Shigeyuki MATSUHO, Katsuyuki YAMAMOTO and Nobuyoshi TAKAOKA

In this study, the reliability of continuous two-span bridge girder subjected to random

vehicular loads is analyzed in the space domain as well as in the time domain, First, by

the use of the results of the statistical analysis of randomly space-varying vehicular

loads which have been already reported by the authors, the probabilistic characteristics

of bending moment and the reliability of bridge girder in the space domain are

analytically evaluated. Second, the distribution of the maximum bending moments for

the lifetime domain are evaluated. The design values of bending moment are calculated

for prescribed values of failure probability of girder bridge.
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0 Fixed Beam Propped Canti- Simple
@ ) () (l+e)ver ???m Beam
107" | 87 185 143 242 246
1077 | 119 235 193 322 330
1077 | 142 274 230 381 391
1077 1 161 306 261 429 442
1077 ] 178 335 287 471 485
107" | 193 360 311 509 525
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Fig.5 Failure Probability @ versus Safety Factor v.
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%9, [Dependent] O YA E— A v b ERBHD
T—AV MERTERLEETH DL ET LN (15) ¢
k10, 7 [Independent| DHJILY LOHTFE— X ¥
RHHEASOHTE—2A Y bR THEET
a.ﬂiﬁﬂ]fi (14) kv, &5 [Correlated | D12 2
noHOFE— X v - OB EZ R U G (18)
IZh-T, TRENBEEHE QIIHT LAV XL %
EZHLTWD. FofhFE— 4y bEAOIMTE— 2>
b & OB E BB BT RS, KA VH, B
40t U ¢ [Dependent| & [Independent| &g
DOHICHRE B VIZKO HsNTVBE I EN DL, L
L, o OEHRDIFMIOE N PBRERICE A
BEE, WINDANN VS BV ISHIEREDSHAICE
NWTHLHFVREL LW ENDDD
ff_, FERIEBOTEMD 25 [—] BLO [+
AT EATYIE, enEFAEROAaOHEE—-2 v b
DI F BB U 2= (12) b & ORRIFRFEHAICH
FAINOITE— 2 ¥ bOHEMEIZU 7GR (13)
EHOTHEREOHEZIT- THONTERTH D
Table 2 Allowable Bending Moment Level for Q=107
(t-m/lane) [=9.8 kN-m/lane].

Random Variable Theory Random Func-

n + Dependent: | Tndependent. |Correlated| tion Thoor
1.0 | 184.6 [213.2% 213.2 221.9 216.1 235.6
1.2 1197.6 {219.6* 219.6 233.0 226.6 244.9
1.4 1223.3 |234.5% 234.5 254.4 244.3 265.4
1.6 1246.5 |253.3% 253.3 277.2 264.0 289.6
1.8 |266.2 (273.8* 273.8 299.3 283.8 316.1
2.0 | 283.1 |294.5* 294.5 3201 303.1 334.6

Table3 Allowable Bending Moment Level for Q=1073
(t-m/lane) [=9.8 kN-m/lane].

n Random Variable Theory Random iunc-

+ - Dependent | Tndependent | Correlated tion Theory
1.0 | 288.5 §311.7% 311.7 315.3 313.5 324.8
1.2 | 323.1%]322.2 323.0 335.3 334.1 341.6
1.4 | 361.7%} 346.3 361.7 368.9 366.7 374.0
1.6 | 394.1%| 376.3 394.1 407.6 398.4 407.6
1.8 | 421.7%) 408.4 421.7 431.8 427.2 442.1
2.0 | 445.3%( 440.5 445.3 460.0 454.3 468.0

Table 4 Allowable Bending Moment Level for Q=107¢

{t-m/lane} [=9.8kN-m/lane].

Random Variable Theory Random Func-

o + - Deperdent | Independent | Correlated] tion Theory
1.0 ]389.7 [402.3% 402.3 405.7 404.1 412.3
1.2 1440.4% |416.6 440.4 441.9 441.8 446.2
1.4 | 489,1%1449.0 489.1 489.6 489.4 492.8
1.6 | 529.9% | 489.3 529.9 530.6 530.3 533.5
1.8 | 564.6%|532.1 564.6 566.3 565.5 571.0
2.0 | 594.5% 1574.7 594.5 598.¢ 597.3 602.7
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Fig.6 Allowable Bending Moment M, versus Span Ratio n
for Prescribed Failure Probability @ [1 t=9.8kN].
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Fig.8 Allowable Bending Moment M, versus Span Ratio n
for Prescribed Failure Probability Q [1t=9.8 kN].
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