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1. INTRODUCTION

Recently,there are many attention to the development of design code based on a
probability-based load and resistance factor design(LRFD) and the reinvestigation
of the current design code(allowable stress design). Load factors and allowable
stresses used in both design methods are mostly determined based on element
reliability. However,such values may be not suitable to use in statically indeter-
minate structures. It is known that in such structures the failure of one element
does not necessarily mean the collapse of the whole structure. It consideres
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2. RELIABILITY OF STRUCTURES DESIGNED BY THE >
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In this paper,six models of multi-span conti- ]
nuous bridges having superstructures of five and ) ,
seven-span continuous box girder bridges and sub- v w ‘
structures of reinforced concrete rigid-frame pier Figure 1
as shown in Fig. l,are selected for this investiga-
tion. Table 1 and 2 shows the geometrical dimen-
sions of each models and design load combination Table 1
format. The sectional design of substructures are Unit: eetre
controlled by combination of dead,live and tempera- rodel [ Soan |Pisr | Pier. |Column|Column
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weight of structure is considered and is assumed to
be deterministic. Temperature Load: Distribution
of temperature loads are obtained from temperature
records in Tokyo metropolitain area and assumed to
be normal distribution. Earthquake Load: Actual
earthquake load is modeled as Kh = Sa/g, where Sa =
linear acceleration response spectrum and g = acce-
leration of gravity.The probability distribution of Table 2
Sa is determined from earthquake data during 59
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loads used in this analysis are shown in Table 3. L Le | e
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where the maximum failure probability occurs.
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Turkstra's rule of load combination is
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moment. For System reliability,the com- _ - -
putation of structural system reliabili- 2 wir R
ty is complex because all the failure : 0 : 0t F \a\o
modes must be considered. Due to the ; . ] =
difficulties of mode identification, Z 1 = T
mode combination ,etc.,this paper.uses 3 wer 3 0t
the method presented by Murotsu(l) in o b ek
the analysis. Figure 2 and 3 show the -
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designed by Code 2. It is found that ) Elensat I tanist
failure probability of element is low in 10 1 2 3 0 4 5 6
Case 2 but large in Case 3 and 4. How- Structural Model Structural Model
ever,when considering of system reliabi- Figure 2
lity,failure probabilities of Case 3 and
4 are higher than Case 2. It is also 1 10!
found that the current design code gives oot pondstied
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high level of safety when number of span
and span length are increased. 10t
3. ESTIMATION OF INCREMENTAL COEFFICIENT

From the above results,it is found
that decision of incremental coefficient
should consider both element and struc-
tural system reliability. The computing
of incremental coefficient are here
considered based on method presented in 1Y
reference(2)}. Here the target failure
probability for element and structural
system are assumed as 1073 and 10-5. Table ¥
4 shows the suitable incremental factor
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for D+L+T. It is found that if only
element reliability are considered, Structural Model Structural Mode!
increment coefficient of 1.50 should be Figure 3
used. But if both reliabilities are
considered,incremental coefficient of
1.35 should be used. However,if we con- Table 4
sider structural reliability under the Ermnul e | Os [O:0e-0s
combined load effect of bending moment Table 3 freter
and axial force,the increment coeffi- Cose | Load Combiration 18 26T\ 02A|  2207
cient will be nearly the value used in [ |F™* LA Rolsid Rkl M
the current code. oot 1.3 0.4225{8.157 | 2.579%8
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