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Calculation of Rational Cantilever Length on Mountain Highway
Curve Arch Bridge
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(1. Yunnan Traffic Consulting Co. , Ltd. , Kunming 650031, Yunnan, China; 2. Key Laboratory of
Road Construction Technology and Equipment, Ministry of Education, Chang’an University,
Xi’an 710064, Shaanxi, China)

Abstract: In order to analyze the design methods of mountain highway curve arch bridge, a curve
arch bridge was studied, in which the span diameter was 120 m, the curve radius of the deck
outline was 400 m, and the outline curve radius of the arch rib was 900 m. By the analysis of
finite element model for the whole bridge, the relations between the torsional shear stress and the
bridge cantilever length, at the arch foot, 1/4 arch rib and vault, were studied and the rational
deck cantilever length was obtained. Through finite element analysis of other curve arch bridges
with different spans, the optimum values of the deck cantilever with different spans, different
horizontal curve radius decks were obtained, and the calculation formulae of the deck cantilever
length were given. The design method proposed in the paper can provide reference for curve arch
bridge design.
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Fig. 1 Schematic of Bridge Pier
L2 HRHEERT
e L A O A = S A5k L S TR
JEACTET RT3 iz 43R0 R B AT R AN I
C50 R BEL A C50 R BE LB 2 BElh R 4 m. it

1 424

A TH 2 £
B2 HELFART(EA:m)

Fig.2 Geometric Dimensions of Deck (Unit:m)
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Fig. 3 Section Sizes of Vault and Arch Foot (Unit:m)
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Fig. 4 Finite Element Model of Whole Bridge
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Fig.5 Schematic of Calculation of Lane Load
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Fig. 6 Overlook of Whole Bridge
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Fig.7 Bending Moments of Arch Rib Under Different

Influencing Lines and Different Loading Modes

X HU AR L R LB RN 2.8 m 1Y
T 9 SE AT BROCAE L T 5 R i 4L A T
BB T N BEM AR SR AN 8 R . i
B 8 I AR R w2k A TRl 07 30T L BE L 1/4
I L AT B R S HLHE 9 SR YU Y AR
DU MAN T8 1/4 Btk . R B
AL E AT AT LA LA B 2 B B0 O T 5 4 A
T,
1.6.2 #@m4Ee) T

WG Ed T O it B H B EKER 2.2 m
AAEE] 4.0 mCGE R 0.2 m) B #Y B A Bt HLAE A
B, TR A B SR R Y R R X HE T



110 EHAFE TRFR

HHE/(MN + m)

HETHR mi 2%

=P 7E 1 B T - P ZE T8 P 5

- WEBVAB Y m g~ S84 3 TR R e 4%
> S 75 5 Bt 5Y ) 2 <~ AN SE /43 ) 5% i 2%
> X 38 HE TR ) £ S E SR B ES

XU ZE B 1 /44 [l 5% ) 2%

B8 AEHNL . AEMESTX THMMALE
Fig.8 Torques of Arch Rib Under Different Influencing
Lines and Different Loading Modes
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Fig. 9 Relations of Cantilever Length with Torques at
Arch Foot of Arch Rib, 1/4 Arch Rib and Vault
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Fig. 10 Relations of Cantilever Length with Torsional
Shear Stresses at Arch Foot of Arch Rib,
1/4 Arch Rib and Vault
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Fig. 11 Relations of Radius of Bridge Deck

Profile and Rational Cantilever Length
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