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BUCKLING STABILITY ANALYSIS OF HORIZONTAL ARCH RINGS OF
HIGH-THIN ARCH DAMS BASED ON ARCH-CANTILEVER METHOD

LI Hui , WANG Zheng-zhong , WANG Yi

(Institute of Water Resources and Hydropower Engineering, Northwest Agriculture & Forestry University, Yangling, Shaanxi 712100, China.)

Abstract: High arch dams in canyon areas are normally featured with small radiuses and large cross-sections,
and the curvature and shearing deformation of high arch dams impose great influence on the critical load. Based
on the experience in analyzing high arch dams of large curvature and using the arch-cantilever method, this study
re-examined the examples in “Further discussions on the stability of arch dams regarding elastic buckling”. The
buckling stability factor was reformulated, and its relationship with the slenderness coefficient of high arch dams
was derived. Results show for the middle-upper part of high arch dams, arch rings bear a large portion of loads
and are vulnerable to collapse. The influence of curvature and shear deformation is insignificant. On the other
hand, for the middle-lower part, the stability condition is relatively better. The influence of curvature and shear
deformation is noticeable, and that of shear deformation is greater than that of curvature. It is also noted that a
bigger slenderness coefficient is associated with a bigger area of bulking instability of arch rings. A slenderness
coefficient of 10 signifies no bulking collapse throughout the dam.
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Table2 Thevalueof q, /g, a different elevations of Cage
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FFEm Oert/Ola Qor2/Ga Qor3/0a Qora/Ga
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FFEIm Qor1/Ga Gor2/0a Gr3/Ga Gora/Ga
1004 3.9364 3.9371 3.9236 3.9242
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9801 7.6858 7.6870 7.6313 7.6325
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Table 4 The value of ¢, / g, at different elevations of Tolla

arch dam (two-hinged arch)

= fE/m Gert/qa ger2/qa qers/qa Gerd/qa
550 1.9619 1.9620 1.9543 1.9533
537 1.7435 1.7436 1.7348 1.7333
525 1.3262 1.3264 1.3180 13166
500 6.0194 6.0225 5.8863 5.7708
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Table 5 The value of ¢, / g, at different elevations of Tolla

arch dam (fixed arch)

e /m gar/qa 9a2/qa 9a3/qa gai/qa
550 4.3342 4.3347 4.2976 4.2917
537 3.8517 3.8520 3.8098 3.8022
525 2.9299 2.9304 2.8902 2.8826
500 13.2981 13.3050 12.6654 12.1358
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Table 7 The value of ¢, / g, at different elevations of

Auburn arch dam (fixed arch)

T E Gert/qa Geid/qa Gers/qa Gers/qa
346 7.7632 7.7642 7.6445 7.6455
316 9.4604 9.4628 9.2320 9.2342
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256 34.2775 34.3073 323137 32.3402
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Xiluodu arch dam

i /m Ger1/qa qe2lqa qer3/qa Geralqa
610 6.7869 6.78934 6.7501 6.7525
570 28.1571 28.2030 27.0383 27.0805
530 66.7866 67.0601 60.4209 60.6445
490 141.9030 142.9766 117.1748 117.9060
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Table 6 The value of ¢, / g, at different elevations of 2460 10.7826 10.7861 10.6648 10.6682
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