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Abstract: Finite element analysis models were established to
analyze the variable characteristics of key structural
parameters of three-tower suspension bridge, three-tower
cable-stayed bridge and three-tower cable-stayed suspension
bridge. By using ANSYS parametric design language (APDL),
a calculation program was prepared to analyze the maximum
deflection of box-girders, the maximum displacement of tower
and the anti-slide coefficient of main cable and their sensitivity
to the stiffness of box-girders and tower, the appropriate
stiffness of longitudinal constrain between box-girders and
tower, rise-span ratio and central buckle of main cable in
consideration of the effect of geometric nonlinearity. Finally,
the reasonable range of the stiffness of box-girders and tower
was determined. It is shown that the stiffness of box-girders
has little effect on suspension bridge. The stiffness of tower is
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the key factor that affects the structural characteristics of the
bridges and the appropriate stiffness of longitudinal constrain
is beneficial to the structural characteristics of the bridges.
The reduction of rise-span ratio or the setting of central
buckle of main cable can improve the structural stiffness, but
reduce the anti-slide capability of main cable of cable

supported bridge.

Key words: bridge engineering; three-tower cable-supported

bridge; mechanical parameters; sensitivity
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Fig.1 Typical cross-section of tower and beam
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Tab.1 Structure properties of three bridges m

Fr#d L, Ln f H h
BRI 420 1 400 140 217 147
BMERT 468 1 400 222 297 227
FHULBE 636 1 400 357 287
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Tab.2 Properties of typical cross-sections of three
bridges
ik éﬁﬁ@*ﬂ E%Dﬁfﬁ%ﬁ/ EF%fﬁFE%E/ ﬁﬁ‘[ﬁ;@%ﬁ/
m m m m
e B0 69. 420 1 013. 260 451.990 1 075. 230
" B 140. 200 8 958. 780 2 590. 400 6 819. 360
i TR 164, 220 4 671,296 1441.123 3 808, 067
" BE 355.020 45 117,982 9 006. 128 25 947, 326
g 2. 548 8. 844 333. 920 23.328
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Fig.2 Elevation of three-tower cable-stayed supported bridges {(unit; m)
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Tab.3 Values of key mechanical parameters of three

bridges
A o/ m ko uo/m
BERF 2.351 1. 835 0. 608
PMEHRT 2.764 1.278 0. 996
R 3.433 0. 991
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Fig.3 Geometric properties of box-girder
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Fig.4 Sensitivity of key mechanical parameters to box-girder stiffness
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Fig.5 Geometric property of tower section
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Fig.6 Sensitivity of key mechanical parameters to middle tower stiffness
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Fig.10 Sensitivity of key mechanical parameters of suspension bridge to central buckle
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Fig.11 Sensitivity of key mechanical parameters of cable-stayed suspension bridge to central buckle
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