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1.1624
1.1625
1.1625
1.1625
1.1624
1.1622
1.1623
1.1622
1.1623
1.1621
1.1624
1.1624
1.1623
1.1627
1.1622
1.1624
1.1622
1.1623
1.1623
1.1622

1.8412
1.7227
1.8099
1.7133
1.7141
1.7442
1.7469
1.7973
1.8223
1.7457
1.7078
1.9052
1.7088
1.7273
1.7434
1.7296
1.7262
1.7446
1.7707
1.7452
1.7275
1.8069
1.8866
1.7690
1.7387

1.5840
1.4825
1.5572
1.4738
1.4746
1.5006
1.5026
1.5461
1.5675
1.5018
1.4695
1.6392
1.4702
1.4861
1.5002
1.4880
1.4850
1.5010
1.5230
1.5017
1.4862
1.5547
1.6231
1.5220
1.4960
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72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

1.1623
1.1623
1.1622
1.1625
1.1626
1.1624
1.1625
1.1624
1.1622
1.1623
1.1623
1.1624
1.1622
1.1624
1.1626
1.1624
1.1622
1.1624
1.1626
1.1625
1.1622
1.1623
1.1626
1.1624
1.1623

1.7552
1.6992
1.7191
1.7519
1.7561
1.7759
1.7205
1.7068
1.8000
1.7706
1.7217
1.7405
1.7282
1.7364
1.7931
1.7145
1.7100
1.7366
1.8078
1.7247
1.7241
1.7199
1.7175
1.8385
1.7340

1.5102
1.4619
1.4792
1.5071
1.5105
1.5277
1.4800
1.4684
1.5488
1.5234
1.4813
1.4974
1.4870
1.4939
1.5423
1.4750
1.4714
1.4940
1.5550
1.4837
1.4835
1.4798
1.4773
1.5816
1.4919
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97 1.1625 1.8388 1.5818
98 1.1623 1.7210 1.4807

99 1.1623 1.7276 1.4864
100 1.1625 1.7441 1.5003
Bt 1.1624 1.7531 1.5082
W5 A5 0.0001 0.0278 0.0277
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¥ Cl FRIFI .~ A4 A} (N=10°, 30 A E)

A& Aat Aatdis vt AL A SolE
1 0.2614  0.1294  0.3097 05419  0.1988  0.2610
2 0.2521  0.1148  0.2871 05389  0.2032  0.2444
3 0.2545  0.1185  0.2928 05396  0.2020  0.2487
4 0.2546  0.1187  0.2929 05396  0.2019  0.2488
5 0.2586  0.1250  0.3028 05410  0.2000  0.2560
6 0.2560  0.1209  0.2964 05401  0.2013  0.2513
7 0.2590  0.1256  0.3036  0.5411  0.1999  0.2566
8 0.2659  0.1369  0.3209 05434  0.1964  0.2693
9 0.2555  0.1202  0.2953 05400  0.2015  0.2505
10 0.2560  0.1209  0.2964 05402  0.2012  0.2513
11 0.2532  0.1164  0.2897 05393  0.2027  0.2464
12 0.2558  0.1205  0.2959 05401  0.2015  0.2509
13 0.2538  0.1173  0.2910 05395  0.2025  0.2473
14 0.2578  0.1237  0.3007 05407  0.2004  0.2545
15 0.2527  0.1157  0.2885 05391  0.2029  0.2455
16 0.2515  0.1138  0.2857 05387  0.2034  0.2434
17 0.2724  0.1472 03372 05458 01935  0.2811
18 0.2603  0.1278  0.3070 05415  0.1992  0.2592
19 0.2817  0.1625  0.3613 05493  0.1893  0.2985
20 0.2533  0.1166  0.2899 05393  0.2026  0.2465
21 0.2595  0.1263  0.3048 05413  0.1996  0.2575
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22 0.2591 0.1257 0.3039 0.5412 0.1998 0.2568
23 0.2523 0.1149 0.2874 0.5389 0.2032 0.2447
24 0.2603 0.1277 0.3069 0.5416 0.1993 0.2590
25 0.2538 0.1173 0.2911 0.5395 0.2024 0.2474
26 0.2526 0.1156 0.2883 0.5391 0.2029 0.2454
27 0.2585 0.1249 0.3025 0.5409 0.2001 0.2558
28 0.2526 0.1155 0.2881 0.5390 0.2029 0.2452
29 0.2616 0.1297 0.3100 0.5419 0.1986 0.2613
30 0.2546 0.1186 0.2931 0.5397 0.2020 0.2488
Bt 0.2577 0.1236 0.3007 0.5407 0.2005 0.2544
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ABSTRACT

Most modern bridge design codes follow load-resistance factor design method based
on reliability theory. In reliability-based code, the safety level is expressed as a
reliability index which is guaranteed by design nominal strength or required nominal
strength by load-resistance coefficient. A method of determining the load-resistance
factors that guarantees a uniform and consistent reliability index has been studied, and
there has been a concern about what reliability index should be used as the target
reliability index.

In the case of Korean highway bridge design code(limit state design), research
has been actively carried out to propose a load-resistance factor that guarantees
uniform reliability for the gravity directional load combination or the wind load
combination. A probabilistic model for a corresponding load effect and an appropriate
reliability analysis technique has been developed for the dead load effect by the self-
weight of the structure or the vehicular live load by the heavy vehicle or the wind
load effect by typhoon.

On the other hand, there has been no precedent study on an appropriate
probabilistic model of the seismic load effect on the bridge structure by the ground
motion. In this study, statistical characteristics and a distribution type are determined
by applying Monte-Carlo simulation and Kolmogorov-Smirnov test respectively for
an equivalent static seismic load effect model for dynamic seismic load effect on

bridge structures .

66



In addition, this study defines the limit state for the seismic load combination of
Korean highway bridge design code (limit state design method) by introducing RRD
(Ratio of Return period to Design life) concept, which is the ratio of the repetition
period to the design life cycle, and discusses determining the target reliability index.

Finally, the load-resistance factors are determined and proposed through the
strength-based optimization technique. At this time, the optimization process proceeds
independently of other load combinations considering the failure mode of the limit

state function and discusses its validity.

keywords

Reliability-based design method, Load-resistance factor, Korean highway bridge
design code(limit state design), Seismic load combination, Seismic load effect

probabilistic model, Target reliability index

Student Number: 2017-24146
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