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Comparison of Seismic analysis methods used in railway bridge design.
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Park, Sung Kuk - Sung, Keun Yeol - Lee, Sang Don

ABSTRACT
We come to know that recent seismic design is used in the railway bridge design by several
analysis methods. The result of the analysis in each method is very different from each other, so very
weak structures or very exaggerated structures are designed for earthquake. In this paper, by conducting
seismic analysis of 25m PSC beam bridge mainly used in railway bridge, we compared and analyzed
the difference of the result of the analysis methods. As a result, we could find that moment varies

from 53% to 151% depending on geometrical shape of bridge or seismic analysis method.
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Pl | 125 | 3.0 | 145 | 3.0
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F 1. Case 1l -0 &AxZ2y ZdE ( &4 : tonfm, %)
Frn=3A e B e S A ANEH I A
w7} MX Ms_l Mx M}_/ 1_\/IX M}_/ 1_\/IX M}_/
@E27h| (%) A7) | @H | @337 | @ | @F37) | @F)

QL=
Al | Al | Ak | UEE | Ak | NEE | Akl | NEE | Akl | s | Akl | s | Akt | s
Pl | 1,040 | 1,669 |1468| 141 |1,714| 103 | 920 | 88 | 882 | 53 |1,540| 148 | 1498 | 90

P2 1,353 1,671 | 1,500 | 111 |1,714| 103 | 920 68 882 53 11,540 | 114 | 1,498 | 90

P3 2,021 1,705 | 1,641 | 81 |1,725| 101 |[1,105| 55 |1,043| 61 |1,828| 90 |1,622| 95

P4 1,353 1,668 | 1,554 | 115 | 1,714| 103 | 920 68 882 53 | 1,540 | 114 | 1,498 | 90

P5 861 1,437 | 1,240 | 144 | 1,559 | 108 | 778 90 759 53 | 1,324 | 154 | 1,406 | 98
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¥ 2. Case 1l - @ &4y ZdE ( &9 : tonf-m, %)
TREA T R = a4 =R gAlaA
=7 Mx My Mx My Mx My Mx My
@EAD| @F) | @247) | @H | @FAD | @H | @474 | @)
ARk | Adh | AL | wEE | 2Rk | UhEE | Ak | S | Ak | RS | ARl | e | ARk | uhes
Pl | 1,160 | 1,707 |1,539| 133 |1,751| 103 |1,105| 95 |1,043| 61 |1,828| 158 |1,622| 95
P2 1,669 1,707 | 1,631 98 |1,751| 103 |1,105| 66 |[1,043| 61 |1,828| 110 |1,622| 95
P3 1,907 1,709 | 1,642| 86 |1,751| 103 |1,105| 58 |[1,043| 61 |1,828| 96 |1,622| 95
P4 1,579 1,707 | 1,658 | 105 |1,751| 103 |1,105| 70 |[1,043| 61 |1,828| 116 |1,622| 95
P5 986 1,705 | 1,482 | 151 |1,751| 103 |1,105| 112 |1,043| 61 1,828 | 185 [ 1,622 | 95
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0 B B S S SO S S R
1t 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20
Mode
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1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20
Mode

Case2-D Case2-©@ Case2-Q
7}
Mx My Mx My Mx My
P1 1,160 | 1,707 | 1,052 | 1,707 | 1,035 | 1,711
P2 | 1,669 | 1,707 | 1,474 | 1,707 | 1,463 | 1,708
P3 | 1,907 | 1,709 | 1,640 | 1,709 | 1,621 | 1,710
P4 | 1,579 | 1,707 | 1,721 | 1,707 | 1,650 | 1,708
P5 986 | 1,705 | 1,797 | 1,706 | 1,630 | 1,707
P6 1,714 | 1,706 | 1,596 | 1,709
P7 1,632 | 1,706 | 1,567 | 1,708
P8 1,425 | 1,706 | 1,543 | 1,706
P9 911 1,705 | 1,530 | 1,709
P10 1,540 | 1,712
P11 1,537 | 1,707
P12 1,549 | 1,706
P13 1,569 | 1,712
P14 1,603 | 1,708
P15 1,643 | 1,708
P16 1,665 | 1,707
P17 1,619 | 1,708
P18 1,415 | 1,707
P19 895 | 1,705
X 4. Case 2 - Q@ R=W Aggog
T =)
Mode| Period

Asels | Awrrbiels

UX Uy UX Uy

1 0.599 53.00 0.00 53.00 0.00
2 0.556 0.00 76.30 53.00 76.30
3 0.351 0.00 0.05 53.00 76.35
4 0.241 0.00 297 53.00 79.33
5 0.232 1.85 0.00 54.85 79.33
6 0.229 2.17 0.00 57.01 79.33
7 0.155 0.00 0.06 57.01 79.38
8 0.140 0.00 0.79 57.01 80.18
9 0.134 0.00 0.00 57.01 80.18
10 0.119 0.00 0.04 57.01 80.21
11 0.106 0.00 4.24 57.01 84.45
12 0.076 25.95 0.00 82.96 84.45
13 0.069 0.00 1.86 82.96 86.30
14 0.066 0.00 0.01 82.96 86.32
15 0.064 0.00 0.16 82.96 86.48
16 0.061 0.16 0.00 83.12 86.48
17 0.060 0.00 1.17 83.12 87.65
18 0.059 0.02 0.00 83.13 87.65
19 0.055 0.00 0.00 83.13 87.65
20 0.050 0.21 0.00 83.34 87.65
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"Seismic Design and Retrofit Manual for

R. J. Betsold (1987),
Highway Bridges", U.S. Department of Transportation. Federal Highway Admin.

4. Alan Williams(1998), "Seismic Design of Building and Bridges", Engineering Press

6. SAP 2000 Analysis Reference Manual, Computers and Structures, Inc.

5. Ronald E. Heinz,
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