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by
Young-/ik Bahn

Department of Civil & Environment Engineering

Graduate School Korea Maritime University

ABSTRACT

In this paper, the status of curved steel bridges in highways and
national roads was investigated to examine the factors which have
influence on the behavior of bearing of the bridge. To do this, bearing
type and geometric properties of curved bridges such as span, radius
of curvature, cross slope were Investigated. Also, the design
specifications to uplift of the bridge on countries worldwide were
provided and compared. Bearing damage developed by uplift in internal
and external design specifications was investigated and thus it was
proposed the direction of researches about bearing in future.

Due to the structural property of the curved bridges, torsional
moments are easily developed and thus uplift is occurred in some
cases. This uplift was evaluated and the structural analysis was
carried out about inequal uplift developed at anchor bolts of the

bearing. The safety factor that is able to be applied to a bearing



design was presented. Structural analysis was conducted to find out
the effect of the initial gap between bearings on the behavior of
bearing.

In this study, since input data about distance between bearings that
able to evaluate uplift of the curved bridges were not provided, an
additional investigation is required to maintenance of curved bridges.
When bearing is designed, the safety factor for inequal uplift which
may develope at anchor bolts of the bearing should apply in the range
between 2 and 3. As all conditions of initial gap i1s given, uplift
developed at anchor bolts of the bearing tends to equalize and to be

small.
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(c) A2L &3 Al (d) A2R &3 A
a9 4-31 o eFe] w3 oAl
E 4-16 i mFe] WA A9
(49 @ mm)

4l
AL

#B| C | D| E| F | H|¢G|BH| a | b | c | d| e

AlIL | 440 | 550 | 610 | 455 | 522 | 424 | 510 | 161 | 68 | 53 | 15 | 270 | 50

AIR| 550 | 630 | 660 | 526 | 596 | - | 600 | 136 | - - - - -

A2L| 440 | 550 | 550 | 450 | 462 | 420 | 510 |125.5/ 65.5|50.5| 15 | 270 | 50

A2R | 550 | 630 | 660 | 526 | 596 | - | 600 | 146 | - - - - -
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(P/4) 1M 2 | 29 EE | 39 BE | 49 BE
AlL -4.665 -14.1 -2.33 1.22 -8.24
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¥ 4-20 e fFAXAYH A EaE (YA EE)
. AIL A (LS g7Hed) A2L A (A )

- 13 29 39 49 13 29 34 49

Rkl 0.003 | 0.002 | -0.003 | -0.002 | -0.003 | -0.003 | 0.003 | 0.003
Casel

A3, -135 | -2.69 1.32 -745 | -755 1.74 -3.06 | -14.0

Rkl 0.004 | 0.002 | -0.003 | -0.002 | 0.008 | 0.008 | 0.002 | 0.003
Case2

rehds -132 | -2.35 1.98 -7.38 | -7.81 2.94 -331 | -14.6

g -399 | -191 | 0033 | -1.15 | -1.26 | 0.047 | -2.09 | -4.33
Case3 -

ey -135 | -5.84 1.33 -522 | -5.44 3.17 -755 | -155

g -413 | -169 | 0889 | -1.16 | -1.29 1.03 -1.85 | -4.49
Cased -

ey -136 -55 2.22 -5.36 | -4.97 3.74 -756 | -16.0

g -413 | =169 | 0.888 | -1.16 | -1.29 1.04 -1.86 -45
Caseb —

rehdsy -13.6 -5.5 2.22 -535 | -4.97 3.74 -757 | -16.0

E 4-21 ¥R FAxAE e Fatg(R2g 222 H, wildA)
ER AlL A& (5715 A2l A A (A )
o= Al = ARG ZA == A% AL ZA

Bl 5.271 5.271 4.779 4.779
Casel —

}Ad, 4.64 -17.68 4.83 -18.04

A 5.277 5.278 4.745 4.766
Case2 —

rebAd %, 3.75 -17.2 3.77 -19.01

Bl 13.02 6.003 13.16 5527
Case3 —

ey 5.48 -17.75 4.84 -20.48

Rkl 12.16 6.069 12.146 5.546
Case4 —

rehds 4582 -17.658 4.14 -20.65

Rkl 12.16 6.068 12.126 5516
Caseb —

rehdsy 4583 -17.647 4.14 -20.66

UEHAx  LEEIEZ A AW 2&es Aurdg o

_67_



E4-22 A FAZAE WA FENE(YAZE

. AIL A (w537t d) A2L A A (L)
S STV [PV I Wi iy [V [PV AP IR
44 | 0.002 |-0.001| 0.002 | -0.001 | 0.002 |-0.006| 0 |0.003| 0.004 | 0.001
casel RdF, | 1786 | 1.244 | 1273 | 1.687 | 599 | 1.548 | 1.948 | 0.868 | 1.562 | 5.926
494 |-0.001|-0.003] 0 |-0.004|-0.008|-0.005| 0.027 | 0.008 | 0.018 | 0.048
caset T | 0972 | 1163 | 1.868 | 1.567 | 557 | 1.895 | 4.457 | 0.804 | 1.406 | 8.562
] A [-0.182] 0.199 |-0.127| 0.106 | -0.004 | 0.486 |[-0.005| 0.012 | -0.469 | 0.024
cased RHIF | 1546 | 1.114 | 1.156 | 1.448 | 5264 | 2.420 | 5529 | 0.352 | 2.218 | 10.519
] A | -1.318] 0.759 | 0.709 | -0.154 | -0.004 | 0.127 | 1.247 | 0.603 | ~1.951 | 0.026
Caset AT, | 0478 | 1.409 | 1.947 | 1.340 | 5.174 | 1.665 | 6.040 | 1.281 | 2.081 | 11.067
494 |-1.318] 0.758 | 0.709 | -0.155 | -0.006 | 0.129 | 1.270 | 0.604 | ~1.938 | 0.065
case AT, | 0476 | 1.409 | 1.937 | 1.340 | 5162 | 1.669 | 6.053 | 1.285 | 2.093 | 11.1

T 4-23 HHe fFAZAE nSUFRE(YAZE)

. AL A (g AZR AR (ALFA 4 F7HE )
T [ a0 [aw L] e |20 [ on | an | oA
44 |-0.001]0.004 | 0.002 | -0.005| 0 | 0.011 |-0.017| 0.004 | -0.001 | -0.003
casel BT | -0.570] 0.048 | 0.459 | -0.398 | -0.461 | -0.396 | -0.502 [ -0.381 | -0.517 | -1.796
] 494 | 0031 |0.029| 0.024 | 0.012 | 0.096 [[-0.010|-0.034|-0.028 | -0.024 | -0.096
Case? g%y | 0.085 | 2.005 | 2.214 | 0.495 | 4.799 |-1.494|-1.392|-2.379 | -1.784| -7.049
] g | 0.840 | 0.363 | 0.346 | -0.810| 0.739 || -0.001|-0.026 | -0.007 | -0.012 | -0.046
cased T, | 1520 | 3.768 | 2.633 | 0.775 | 8.696 | -2.797 |-2.283 [ -2.957 | -2.923 | -10.96
A | 0779 | 0.664 | -0.621 | -0.768 | 0.054 | 0 |-0.026]-0.013| -0.014 | -0.053
cased FEIF, | 2377 | 3419 | 2536 | 1.456 | 9.788 || -2.644|-2.236 | -4.146 | -3.013 | -12.039
44 | 0797 | 0.678 | -0.602 | -0.750 | 0.123 |[-0.015|-0.038|-0.036 | -0.030 | -0.119
casen RHIF, | 2.396 | 3.437 | 2556 | 1.464 | 9.853 || -2.664 | -2.256 | -4.166 | -3.031 | -12.117
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