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Fig. 1 Arch shaft basic system
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Tab. 1 Internal forces under the effect of redundant forces
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Tab.2 Redundancy impact line calculations
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Fig. 2 Section B internal force
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Tab.3 A values comparison of cases in typical sections
T 7 AR /2 /4
faf 2RAE F A7 B ARIAFK/m A BRI/ m MXFRZE/ % AN/ m AIRIG/m  AHXHR2E/ %
— /4 —8.753E-08  —8.643E-08 1.257 —1.056E-07  —1.059E-07 0.210
& gy /2 3. 000E-07 3.013E-07 0.421 —1.706E-07  —1.705E-07 0. 044
=X/ 1/4 —8.753E-08  —8.643E-08 1.257 2. 884E-07 2. 878E-07 0.189
CREL 1/ —1/4 —9.558E-08  —8.643E-08 9. 569 —1.067E-07  —1.059E-07 0.817
K2 ) /2 2. 845E-08 3.013E-07 5.901 —1.727E-07  —1.705E-07 1.267
1/4 —9.558E-08  —8.643E-08 9.569 2. 873E-07 2. 878E-07 0.198
—1/4 —8.482E-08  —8.442E-08 0. 480 —9.871E-08  —9.843E-08 0. 289
% & /2 3. 053E-07 3. 063E-07 0. 320 —1.579E-07  —1.585E-07 0.342
Fbl 2 1/4 —8.482E-08  —8.442E-08 0. 480 2. 882E-07 2. 877TE-07 0.152
CREEH 1/5) —1/4 —8.870E-08  —8.442E-08 4. 826 —9.916E-08  —9.843E-08 0.738
K% R ) /2 2. 978E-07 3. 063E-07 2. 838 —1.588E-07  —1.585E-07 0.203
/4 —8.870E-08  —8.442E-08 4.826 2. 877E-07 2. 877TE-07 0.004
—1/4 —8.061E-08  —8.044E-08 0.208 —8.762E-08  —8.836E-08 0. 845
% & /2 3. 134E-07 3. 132E-07 0.083 —1.396E-07  —1.399E-07 0.219
RIS 1/4 —8.061E-08  —8.070E-08 0.119 2. 759E-07 2. 758E-07 0. 064
(R 1/3) —1/4 —8.182E-08  —8.044E-08 1. 686 —8.772E-08  —8.836E-08 0.723
K% A7) /2 3. 111E-07 3. 132E-07 0.668 —1.398E-07  —1.399E-07 0.072
/4 —8.182E-08  —8.070E-08 1. 364 2. 758E-07 2. 758 E-07 0.025
—1/4 —7.792E-08  —7.845E-08 0. 680 —7.726E-08  —7.787E-08 0.794
% B /2 3. 186E-07 3. 195E-07 0.276 —1.232E-07  —1.235E-07 0. 226
A 4 /4 —7.792E-08  —7.898E-08 1. 356 2.529E-07 2. 527E-07 0.063
CREEL 1/2) —1/4 —7.838E-08  —7.845E-08 0. 090 —7.729E-08  —7.787E-08 0.752
K% [Eh /2 3. 177E-07 3. 195E-07 0.556 —1.233E-07  —1.235E-07 0.176
/4 —7.838E-08  —7.898E-08 0.762 2. 529E-07 2. 527E-07 0.051
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Fig. 4 Comparison of the calculation results between formula method and finite element method (Example 1)
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Fig. 5 Comparison of the calculation results between formula method and finite element method (Example 4)
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Practical analytical expression to strain influence line of varying
cross section catenary fixed arch

ZHOU Yu'"?, XU Cheng-chao'?, ZHAO Qing', WANG Xue-zhong'
(1. College of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China;
2. BIM Engineering Center of Anhui Province, Hefei 230601, China)

Abstract:In view of the present situation that there is no analytical solution to the strain influence line of
the variable-section catenary hingeless arch,this paper simplified the force method equation by using the
elastic center method, simplified the curvilinear integral of the variable-section catenary hingeless arch by
using the Ritter cross-section variation law,and then derived the closed-form solution expression of the
variable-section catenary hingeless arch strain influence line. Then the analytical results are compared
with the finite element analysis results. The maximum relative error between the numerical solution and
the finite element result is less than 2%. The axial force effect varies with the ratio of the span to the
position of the measuring point. The formulas presented in this paper have high engineering accuracy and

reference value for calculation and analysis.

Key words: fixedarch; varying cross section catenary;strain influence line;elastic centermethod; practical

analytical expression
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