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k1 ZBHEERRATHERT ORI EESHA D (¢=10 kN/m)

Tab.1 Internal force of parabolic arch under vertical uniform load along the span (q=10 kN/m)

K B i
o TR
B W 1/4 1/5 1/8 1/10 1/20 1/1000
BLibroy HHAE —69.760 —87.043 —138.196  —171.528  —324.044  —87.285
. HAE —69.743 —87.033  —138.193  —171.526  —324.044  —87.283
ARICHIE -
KOF HXFIR 2/ % —0.02 —0.01 0.00 0.00 0.00 0.00
%#J;Zr’ 71 ) Wit HEAE —69.644 —86.807 —137.200 —169.590  —310.370  —54.642
L Jo
/kN i MIXHRZE/ Y% —0.17  —o0.27 —0.72 —1.13 —4.22  —37.40
LibH L A —69.737  —86.997 —138.000 —171.150 —321.370  —78.454
Jo
X IR 2/ % —0.03 —0.05 —0. 14 —0.22 —0.83 —10.12
B fi THAE —68.747 —85.047 —130.180  —156.438  —236.565  —14.531
o A —68.685 —85.021  —130.182  —156.444  —236.568  —14.530
ARG .
K HXF i 2%/ %0 —0.09 —0.03 0. 00 0.00 0. 00 —0.01
#E 0 ) e TAE —68.594 —84.785 —129.390 —155.120 —23 J —13. 640
Jo -
/kN LT MIRFIRZ/Y%  —0.22 —0. 31 —0. 61 —0. 84 fﬁo —6. 13
o0 e HRAE —68.696 —84.970  —130.020  —156.220 ME\2367090  —14.479
STH
G X IR2E/ Y —0.07 —0.09 —0.12 —0.14 ’—’Q/Zo. 20 —0. 36
I 52 FRIB fift TAE 2.781 4. 421 11.282 1 150)’ 52.797 163. 198
. HAE 2. 893 4. 449 11. 271 17.1 52.795 163. 198
ARICHIE - f o
XTI 2/ % 4.03 0.63 —0.10 B —0/6 0.00 0. 00
LA e /
-~ THEE 2. 460 3. 802 .fa 286 13.917 41.522 122. 400
/k.\f'm 2$7|:
MXRZE/ % —11.54 —14.00 —17% —18.85 —21.36 —25.00
ANSYS L
L BRGAL 2.743 4.309 /@290 16. 307 49.735 153. 000
Jo
XTI 2/ % —1.37 —2. 53‘ —4736 —4.92 —5.80 —6.25
7

K2 RBPEMEPEREAT Wi\a‘ BB E A (P=10 kN)
Tab. 2 Internal force of parabolic arch under Vgﬁ'c\a concentrated load in midspan (P =10 kN)

SR " & S i
Bk wh B"a
= 5 1/8 1/10 1/20 1/1000
i figt . 668 —15.411 —19.148 —36.224 —9.762
B . 646 —15. 380 —19.109 —36.151 —9.742
AR SCHTT
- K .23 —0.20 —0.20 —0.20 —0.20
S 3] ) J401  —19.600  —24.227  —44.338  —7.806
573 KN 2 B
/K] 7 aE// 28. 84 28. 27 27.18 26. 52 22.40 —20.04
H g
ﬂi)h —8.166  —10.213 —16. 250 —20.170 —37.913 —9.259
*JXTI z%:// 5.75 5. 64 5. 44 5.34 4. 66 —5.15
%\ SRRl —9.029 —11.237  —17.342  —20.886  —31.686  —1.948
THEE —8.995 —11.217 —17.336 —20. 884 —31. 687 —1.949
# 3 y
K MAXER2E/ % —0.38 —0.18 —0.03 —0.01 0. 00 0.05
#E ) THEE —9.799 —12.112 —18. 484 —22.160 —33.052 —1.949
Jo
/kN FHP X2/ % 8.53 7.79 6.59 6.10 4,31 0.05
LIS e THEE —9.141 —11.346 —17.439 —20.977 —31.754 —1.949
Jo
T i HAXFR2E/ % 1.24 0.97 0.56 0. 44 0.21 0.05
I#] 32 i i ARG 3.619 3.513 2.758 2.018 2. 694 17.482
L THEE 3.539 3.474 2.752 2.016 2.694 17.482
A SCETT :
MxFRZE/ % —2.21 —1.11 —0.22 —0.10 0. 00 0. 00
s %ﬁ L ~
_ T HAE 0.351 0.543 1.327 1. 988 5.932 17. 486
/kN+m L 5TH
TR HATRZE/ % —90.30 —84.54 —51. 89 —1.49 120.19 0.02
LIS -~ THEAE 2.568 2. 409 1. 606 0. 882 3.592 17.483
4 FIT

MXFIR2E/ % —29.04 —31.43 —41.77 —56.29 33.33 0.01
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R3 EEALE /AR EP BT EBEEH N A (P=10 kN)
Tab.3 At 1/4 from right support,the internal force of parabolic arch under vertical
concentrated load (P =10 kN)
W BN - s
SIS P o 1/1 1/5 1/8 1/10 1/20 1/1000
S i A —5.571  —6.942 —11.002 —13.650 —25.773 —6.941
_ THEE —5.571 —6.942 —11.002 —13. 650 —25.773 —6.941
. K A HXF R 22/ % 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
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CSTH g BT A —5.879 —7.322 —11.590 —14. 366 —26. 954 —6.578
AHAT IR 22/ % 5.53 5.47 5. 34 5.25 4.58 —5.23
Lk THEE 5.257 6.475 9.851 11. 819 17. 829 1.094
T A 5.263 6.479 9.853 11. 820 17. 830 1. 094
K AXT IR 2/ % 0.11 0.06 0.02 0.01 0.01 0. 00
#:1 LT THEE 4. 900 6.056 9.242 11. 080 16. 526 0. 974
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A linear element for parabolic shallow arch

y J
LI Ting® WANG Jiajia, WANG Bin-tai, XU Jing"
(School of Water Reio !&% Ciyil Engineering, China Agricultural University,Beijing 100083, China)

stress state the equilibri /quatlons, geometric equations and physical equations were analyzed, based

Abstract: To study t hg;@\r Wternal force and displacement of parabolica shallow arch under complex
on the assumption of flat‘arch,by considering the arch bending coupling. The general solution scheme of
the parabolic arch internal force equation was obtained and the displacement function of a parabolic
shallow arch was constructed. Based on the principle of minimum potential energy,a parabolic shallow
arch unit was modelled. The numerical example shows that the calculation precision of the internal force
of the parabolic shallow arch unit constructed in this paper is good,and the maximum relative error of

one arch unit is only 4. 03% ,which can be used in the analysis of a parabolic arch.

Key words: parabolic arch;compression-bending coupling;displacement shape functions;
potential energy principle;governing equation
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