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Tab.1 Arch axis combination under the conditions of different column number
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SEAE AR H\/H H,/H H,/H A 3CT5 1 HIkN A BRITH: HKN H FAXF 15 25/ %
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13 0.822 211 0.008 308 0.169 481 70 990.9 71 104 0.159 316
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Tab.2 Arch axis combination in different load ratios

0l o(&Nm)  ¢(kN/m)  H/H HyH A7 HIKN 5 BRIT % HIKN 15 22 /%
10.0 100.0 10.0 0.8936  0.1063 2937.5 2937.5 0.00
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Tab.3 Ration arch axis coordinates comparison of two methods

y 45 /m % Ak /m x AR X 22/%

BT AT 77 v gy CHR[9] R 37k SCHR[9] 3Tk
0.000 0.000 0.000 0.000 0.000 0.000
0.048 3.490 3.426 3.469 1.834 0.602
0.189 6.893 6.768 6.917 1.813 -0.348
0.412 10.138 9.961 10.128 1.746 0.099
0.707 13.182 12.962 13.172 1.669 0.076
1.059 16.006 15.752 15.991 1.587 0.094
1.456 18.610 18.329 18.575 1.510 0.188
1.890 21.005 20.702 20.973 1.443 0.152
2.352 23.207 22.888 23.176 1.375 0.134
2.836 25.234 24.902 25.199 1.316 0.139
3.337 27.103 26.761 27.066 1.262 0.137
3.852 28.832 28.482 28.794 1.214 0.132
4.378 30.434 30.077 30.406 1.173 0.092
4912 31.922 31.560 31.899 1.134 0.072
5.453 33.307 32.942 33.294 1.096 0.039

6.000 34.601 34.232 34.601 1.066 0.000
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Approximate Analytical Solution for Rational Arch Axis
under Multi—type Loads

Hu Changfu' Liao Miaoxing'?

(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;
2. School of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: The arch axis combination method of approximate analytical solution for rational arch axis under muti—
type loads was proposed in this paper as there was no general method solving this problem. Based on the analy-
sis of multi—type loads, the multi—type loads were firstly divided into a series of single type loads, and then the
analytical solution for rational arch axis and horizontal thrust was deduced in every single type load; according to
the contributions to total horizontal thrust, a linear combination of these rational arch axes was the approximate
analytical solution for muti—type loads. Based on the basic principles of mathematics and mechanics, the pro-
posed method was verified through the deduction of three aspects for single type load mathematical function. By
taking several typical deduction work of rational arch axis under muti—type loads as examples, the universality
and accuracy of proposed method were tested from the aspects of pressure line coordinates, main arch bending
moment and horizontal thrust. The research results show that approximate analytical solution of rational arch axis
can be easily deduced by the proposed method, which is of great universality; axis deviation between approxi-
mate analytical solution and actually rational arch axis is very small, and the bending moment of main arch ring
is close to zero; the horizontal thrust is a precise solution under continuous loads, and the continuous transfor-
mation of discrete concentrated force will bring some small errors in horizontal thrust of the proposed method.

Key words: multi—types loads; rational arch axis; approximate analytical solution; arch axis combination method



