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Numerical Analysis of Tapered Circular Arch with Fixed Ends

N S LN S - T S
Moon Ho Park, . Byoung Koolee

Summary

The governihg differential equations for the tapered circular arch with fixed ends
have been derived, and a numerical procedure for the solution of these equations
have been developed. '

The gbw}'erning differential equations were solved numerically by an initia] value
integration procedure and Shooting Methods for boundary value problems. The Runge-
Kutta fourth order integration technique was used. The methods was programmed

for a Cyber 73-18 computer System, and all-:esuits were obtained on this computer.

A detailed study has been made for a fixed arch with an angle of -opening equal

to 0.7 radian, and the results are presented in detail in tables and curves.
It is hoped that the results presented herein is applied to the deformations of given
point {from the tri-axial direction of tapered circular arch with fixed ends, bending
moment, and torsional moment, and that at- the same time results to be used for
archwise structures in steel structure.
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Fig. 1. Coordinate and dis'placement‘notations
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. Fig. 2. Tapered-Beam Section
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Fig. 3. Applied loads and its analysis
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x 2. Ot—XighEo| 8y U HIEYA

; X107 0
(radian) u(cm) v(cm) w(cm) (radian) '(gééian)

0. 0. 0. 0. 0. 0.
0.C5 0.0015 0.0425 0.0594 0.1331 0.5317
0.10 0.0059 0.0858 0.1176 0.2628 1,072
0.15 0.0132 0.1295 0.1740 0.3861 1.6183
0.20 0.0233 0.1733 0.2284 0.5006 2.1667
0.25 0.0361 0.2170 0.2802 0.6045 2.7124
0.30 0.0513 0.2600 0.3291 0.6965 3.2496
0.35 0.0689 0.3017 0.3745 0.7761 3.7709
0.40 0.0886 0.3414 0.4160 0.8433 4.2676
0,45 0.1104 0.3784 0.4529 0.8988  4.7294
0.50 0.1338. 0.4115 0.4826 - 0.9433 5.1442
0.55 0.1588 0.4398 0.5105 0.9780 5.4978
0.60. 0.1848 0.4620 0.5300 1.0036 5.7744
0.65 0.2116 0.4765 0.5423 1.0202 5.9556 uj
0.70 .0.2389 0.4817 0.5465 1.0244 6.02C9

Al

s : It | i

{radian)
Fig. 7. Deflection of neutral axis on certain
arch ribs
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