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Load-carrying Capacities of Safety Structures
on Wind-resistant Analyses of Cable-stayed Bridge

CETEY

Taik-Nyung Huh’

{Abstract)

In the 2000s, a lot of cable-type grand bridges are being built in consideration of
economic aspects such as the reduction of logistics costs and the distribution of traffic
volume due to rapid economic development. In addition, because the recently installed grand
bridges are designed in an aesthetic form that matches the surrounding environment as well
as the original function of the road bridge, and serves as a milestone in an area and is used
as an excellent tourism resource, attracting many vehicles and people, there is an urgent
need for a safety structure that can ensure the safety of not only vehicles but also people.
In order to make cable-stayed bridge safe on wind for additional five safety structures, main
girder models with and without safety structures for wind-tunnel experiments was made, and
wind tunnel experiments was carried out to measure aerodynamic force coefficients. Also,
wind-resistant analyses of 3D cable-stayed bridge were performed on the basis of
wind-tunnel experiment results. From the wind tunnel experiments for the aerodynamic force
coefficients of main girder with five safety structures and the wind resistant analyses of
cable-stayed bridge without safety structure and with safety structure, it was concluded that
the best form of wind-resistant safety was shown in the order of mesh, standard, bracing,
hollow, and closed type. And wind-resistant safety of cable-stayed bridge with hollow and
closed type on design wind speed 68.0m/sec was not secured. Finally, as five safety
structures are installed, maximum rate of stress increments was shown in the order of steel
main beam, steel floor beam, concrete floor beam and cables.

Keywords : Load-carrying Capacity, Safety Structure, Wind-resistant Analysis,
Cable-stayed Bridge, Safety Evaluation
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(a) basic model

%

==

(b) bent model 1

(c) bent model 2 (d) roof model
Fig. 1 Standard types of safety structure

(a) basic model (b) bent model 1

(¢) bent model 2 (d) roof model

Fig. 2 Bracing types of safety structure



(c) bent model 2

(d) roof model

Fig. 3 Mesh types of safety structure

(a) basic model

(¢) bent model 2

(b) bent model 1

(d) roof model

Fig. 4 Closed types of safety structure
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Fig. 5 Hollow types of safety structure
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Fig. 6 Max. stresses of safety structures
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Fig. 8 FE model of cable-stayed bridge
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Fig. 9 Stress distributions of cable-stayed bridge
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Fig. 11 Stress distr. of bridge with standard type



(KS(UC

APEIO| B S S ATES L1229 UstsHB7F 591

AJERE ofe} QIPES F2Eo HAE ol Fig. 14ol= H#@9] d¥ET F2zo] HA]
HES Fig. 100ls @uFgel RES #z2= | AMEES BARIIAL, Fg 1500 ARdadl

o] AAH JHEEE ZAIBIAL, Fig. lldle  UAke SYRES 247 =AIRIIHL
APl Ak SRS 7 EAISKAI. Fig. 16ol= Woge] ¥He Fxzo] HA]
Fig. 1201 Beo]d¥el R Fx2=0 HAIESS EARIAL, Fig. 1791 ARl

AAE AR ES EARIAL, Fig. 130e AR PASRe SRS 77 TAISKITL
ol WA= SHRES 217 EARBIATE Fig. 18°= $599 d¥HEe Fx=o] HA
HAIESS EARAL, Fig. 199 ARl

WAShs SEEEE 47 ZABI

Fig. 12 Enlarged FE model with bracing type

Fig. 16 Enlarged FE model with closed type

Fig. 13 Stress distr. of bridge with bracing type

Fig. 17 Stress distr. of bridge with closed type

Fig. 14 Enlarged FE model with mesh type Fig. 18 Enlarged FE model with hollow type
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Fig. 15 Stress distr. of bridge with mesh type Fig. 19 Stress distr. of bridge with hollow type
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