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Structural Performance Analysis of a Three-pylons

Suspension Bridge Considering Fire Accident
in the Vicinity of Middle Steel Pylon

MA Rujin", CUI Chuanjie, MA Minglei

(Department of Bridge Engineering, Tongji University, Shanghai 200092, China )

Abstract: The yield strength of the steel component gradually decreases under high temperature. As a
result, the structural performance of the steel component on the bridges will be greatly affected by the on-
deck fire disaster. Taking the steel pylon of a three-pylon suspension bridge as an example, this paper
mainly studied the influence of the fire disaster on the structural performance of the steel pylon and the en-
tire bridge. First of all, the temperature distribution inside the fire and steel pylon was obtained by the nu-
merical simulation of different on-deck fire scenarios near the middle steel pylon. Secondly. the change of
the structural static performance of the bridge under different fire scenarios was obtained by a nonlinear a-
nalysis. The results showed that under the effect of a serious vehicle fire, larger than 80 m® area of the
middle steel pylon was under the temperature up to 800 ‘C, and the maximum temperature would exceed

1 000 °C, which can greatly affect the structural performance of the steel pylon. Obvious changes of stress
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and formation of the middle steel pylon were discorverd, which means 4. 6 mm vertical residual deforma-

tion, 53. 8 mm lateral residual deformation and 70 MPa stress reduction. However, the stress and deform-

ation of the main cable and girder only showed minor changes.

Key words: structural analysis; three-pylons suspension bridge; middle steel pylon; fire accident;

management and maintenance
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Fig. 1 Development process of instable fire scenario
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Tab.1 Fire types and parameters
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pylon under four types of fire scenario
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Tab.2 Deformation increment of middle pylon
under different fire scenario

EBNR BEA WEB O BEC  BED
/mm
Ua —0.1 —1.9 —3.7 —4.6
Up, 0.1 1.7 3.6 4.5
ha 0.3 21.7 48.0 52.9
hy, 0.4 22.8 49.0 53.8
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Fig. 10 Vertical displacement increment of girder near the fire under different fire scenario
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Fig. 12 Stress increment of main cable under different fire scenario
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