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Fig. 1 Data distribution before mapping Fig. 2 Mapped data distribution and fitting curve
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Tab. 2 Contrast of the experimental and ANSYS calculated values of test beam L1 in 2009

BRi s —EERRE BRI B R Ansys B Ansys

N/kN /Hz /Hz 14 /Hz 115/ Hz —BrREY — Bz
0 60. 740 209. 794 60.753 222.310 0.021 5.966
21.7 61.733 210. 162 61.168 223. 827 —0.915 6.502
35.1 61.776 209. 602 61.516 225.098 —0.421 7.393
50.0 61.851 209. 602 61.918 226. 565 0.108 8.093
67.5 61.923 209. 688 62. 395 228. 307 0.762 8. 880
80. 1 62.190 211.307 62.738 229.559 0. 881 8. 638
92.2 62. 334 211.517 63.065 230. 753 1.173 9. 094
105.5 63.063 211,482 63.421 232.051 0.568 9.726
115.3 63.503 210. 312 63.679 232.996 0.277 10. 785

£3 2005 FRERMERBES ANSYSHEEEEK

Tab. 3 Contrast of the experimental and ANSYS calculated values of test beam in 2005

B —B BRI R B Ansys TR Ansys

N/EN Hz /Hz TR Ha T He — iR % ZHriRER
0 28. 360 100. 710 28.378 104. 548 0. 065 3.811
20 28.360 102. 670 28.566 105. 239 0.725 2.502
40 28. 830 103. 090 28. 824 106. 190 —0.022 3.007
60 29.320 104. 070 29.091 107.175 —0.781 2.984
80 29. 480 105. 050 29.358 108. 160 —0.412 2.960
100 29.690 105. 500 29.622 109. 130 —0.230 3. 441
120 29. 800 105.530 29.879 110. 079 0. 266 4. 310

R4 Saidi KBERHFHRIXBMES ANSYSHEMELEK

Tab. 4 Contrast of the experimental and ANSYS calculated values of Saiidi’s test beam

WRL Sy —BRERIRAE RIS BB Ansys TR Ansys

N/EN JHz /Hz L/ Hy ) Hy — iR % ZHiREN
0.000 11.410 43.990 11. 674 45. 868 2.309 4. 269
26.732 13. 470 44.890 13.059 51.306 —3.050 14. 292
56.579 14.150 45.710 14. 050 55.192 —0.706 20. 744
80. 865 14. 190 45.570 14. 540 57.114 2.469 25.332
120. 052 14. 720 45. 860 14.973 58.809 1.719 28.236
129. 392 14.970 46. 100 15.031 59. 035 0.405 28.057
131. 260 15.070 45. 870 15. 040 59.073 —0.196 28.784
129. 882 14. 780 45. 860 15.033 59. 045 1.713 28.750
90. 205 14.720 46. 200 14.677 57.649 —0.292 24.782
85.535 14. 950 46.320 14.612 57.394 —2.262 23.907
72.929 14.720 46. 050 14. 404 56.578 —2.149 22.862
56.592 13. 630 45.420 14. 050 55.193 3.084 21.517
36. 064 12.890 44.690 13.428 52.754 4. 177 18. 044
15.532 12.090 44.110 12.526 49. 213 3.604 11. 568
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Fig.3 The first-order modal of PSC beam Fig.4 The second-order modal of PSC beam
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Reliability analysis on the lining structure of loess railway tunnel

NIU Ze-lin, HUO Run-ke

(School of Civil Engineering,Xi'an University of Achitecture and Technology, Xi'an 710055, China)

Abstract: As a used tunnel, is its structure safe and reliable with time passing by? This has been paid close attention to by
the people. In view of the fact that the method of the traditional safety coefficient already can’t play a role, the inspection
method on the reliability of the lining structure can only use the knowledge of mathematical statistics. But it is more less
in term of the application results about the reliability of lining structure at present, this is blamed on the underground
structure since it has too much uncertainty. And the loess tunnel has certainly not been universal in the research results of
the structure reliability with the tunnel of the other strata. So at the present stage, one of the main tasks is to find a rea-
sonable evaluation method of loess tunnel lining structure’s reliability. Therefore, this paper offers SIR-3000 geological
radar detection as the means, from real thickness of the lining, and applies probability and statistics knowledge for opera-
tion of loess tunnel lining structure reliability to make evaluation. At the same time, this paper puts forward an iclea about
reducing the construction cost by reducing the thickness to in the condition of ensuring the reliability necessary for the
structure.

Key words: loess areas; tunnel; mathematical statistics; lining; reliability
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Modal analysis of prestressed concrete beam
with finite element software

LI Rui-ge', YANG Guo-li', ZHANG Yao-ting*

(1. Taizhou University, Taizhou 318000, China;
2. Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to create the modal analysis finite element model of prestressed concrete beams,a new analysis method
has been proposed by the example of ANSYS finite element software. The prestressing force of beam is used by initial
strain when the prestressed concrete beam modal is analyzed with finite element software. The perstressing force influence
of the beam is changed to the impact of element materials elastic modulus. The frequencies and modals of prestressed con-
crete beams using ANSYS procedure is analyzed by varied modulus. The calculated natural frequencies at all levels prest-
essing force fit close with the experimental results. It shows that the modified finite element analysis model is feasible.

Key words: ANSYS; prestressed concrete beam ; frequency; modal
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