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Abstract: In view of the inclined crack angle of prestressed concrete (PC) beams, the formulas
recommended by national codes are quite different, and there is no clear theoretical model. Based
on the Bayesian theory and the introduction of Markov Chain-Monte Carlo (MCMC) efficient
sampling method, the selected calculation formula of inclined crack angle of prestressed concrete
beams was used as the Bayesian prior model. Based on the collected 45 groups of inclined crack
data, considering stirrup reinforcement ratio, stirrup strength, concrete compressive strength,
shear span ratio and effective prestress, the modified calculation model of inclined crack angle was
established. The results show that the mean and coefficient of variation of the ratio of predicted
and experimental values of the prior model are 0. 68 and 0. 26 respectively. The mean and

coefficient of variation of the ratio of predicted and experimental values of the posterior model are
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0. 98 and 0. 25 respectively, and the predicted value is closer to the experimental value. Based on

the inclined crack angle measured by the shear test of PC hollow slab beam, the proposed

posterior model is verified,and the mean and coefficient of variation of the ratio of predicted value

and experimental value of the prior model are 0. 57 and 0. 19 respectively. The mean and

coefficient of variation of the ratio of predicted value and experimental value of the posterior

model are 0. 81 and 0. 21 respectively. The predicted value of the posterior model is closer to the

experimental value, which can more accurately predict the inclined crack angle of PC beams.

Key words: prestressed concrete beam; inclined crack angle; Bayesian theory; MCMC method;

probabilistic model
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Table 2 He Formula Calculation Results
e BRI | A%RS | 0/10°% | fo/MPa | f./MPa fol fe m Ippr 0,/ (9 0./ O/ (D
1 IRC-3 3. 020 438.0 44, 000 10.0 2.70 0.25 22.72 30.0 27.10
2 IPRC-1 3. 020 438.0 41. 800 10.5 2.70 0.25 23.00 25.0 27.26
3 Cwk[12] IPRC-2 3.020 438.0 49. 300 8.9 2.70 0.25 22.12 21.0 26.78
4 IPRC-3 3. 020 438.0 45. 000 9.7 2.70 0.25 22. 60 31.0 27.04
5 IPRC-4 3. 020 438.0 43. 200 10.1 2.70 0.15 22.82 29.0 25.41
6 B2 0. 000 608. 0 70. 900 8.6 3.00 1. 00 17.98 35.8 26. 67
7 B7 0.790 608. 0 65. 300 9.3 2. 40 1. 00 17.98 17.9 26. 00
8 BS 0. 000 608. 0 71. 400 8.5 3.00 0.58 17.98 22.1 24.78
9 B9 0. 000 608. 0 65. 300 9.3 3.00 1. 00 17.98 41.2 26. 39
10 B10 0. 000 608. 0 71. 400 8.5 2. 40 0.58 17.98 41.2 24. 42
11 B11 0.790 608. 0 63. 500 9.6 3.00 1.00 17.98 28.0 26. 29
12 B12 0.790 608. 0 58. 200 10.5 3.00 1. 00 17.98 23.8 26. 00
13 CHRk[13] B101 2.690 608.0 69. 700 8.7 2.50 1. 00 21.47 22.6 31.39
14 B102 2. 690 608. 0 69. 700 8.7 3.13 1. 00 21.47 22.6 31. 85
15 B103 0. 000 608. 0 69. 700 8.7 3.13 1.00 17.98 22.6 26. 68
16 B104 2. 690 608.0 66. 200 9.2 2.50 1. 00 21.71 22.6 31.54
17 B105 2. 690 608.0 66. 200 9.2 3.13 1. 00 21.71 22.6 32.01
18 B106 0. 000 608.0 66. 200 9.2 3.13 1. 00 17.98 18.7 26. 51
19 B108 2. 690 608.0 59. 700 10. 2 3.13 1. 00 22. 240 22.6 32.35
20 B109 0. 000 608.0 59. 700 10.2 3.13 1. 00 17.98 22. 4 26.15
21 N10-1 2. 400 335.0 31. 600 10.6 2.75 0.91 21. 86 34.9 30. 96
22 P10-1 2. 400 335.0 31. 600 10. 6 2.00 0.91 21. 86 40.0 30. 32
23 i N16-1 3. 000 335.0 31. 600 10. 6 1.46 0.97 23.03 36.8 31.55
24 SRS P16-1 3. 000 335.0 31. 600 10. 6 1. 20 0.97 23.03 40.0 31.15
25 N20-1 4. 400 335.0 39. 500 8.5 0.94 0.96 23.95 40.0 32.79
26 P20-1 4. 400 335.0 39. 500 8.5 0.78 0.96 23.95 40.0 32.37
27 Q-1 3. 000 235.0 31. 600 7.4 2.57 0.98 21.22 40.0 31. 62
28 SCHiK[18] Q-2 3. 000 235.0 31. 600 7.4 3. 86 0.98 21. 22 39.1 32.48
29 Q-3 3. 000 235.0 31. 600 7.4 5.54 0.98 21.22 31.2 33.27
30 CRCB-2 0.100 318.0 32.552 9.8 2.57 0.42 17.98 33.2 23.06
31 SCHRE19] PRCB-2 0. 100 318.0 32,552 9.8 2.57 0.42 17. 98 36. 1 23.06
32 PRCB-4 0.100 318.0 32.552 9.8 2.57 0.42 17.98 31.0 23.06
33 13.3 2. 670 335.0 75. 900 4.4 3.59 0.72 18.56 31.6 29. 02
34 o 16.2 2. 670 335.0 89. 700 3.7 3.59 0.72 17.98 36. 4 28.72
35 k25 ] 13.7 2. 670 335.0 75. 900 4.4 3.59 0.72 18.56 37.9 29. 02
36 17 2. 670 335.0 89. 700 3.7 3.59 0.72 17.98 36. 2 28.72
37 1-1 2.933 338.6 57.500 5.9 2.83 1. 00 20. 07 23.6 31.13
38 SCiik[26] 1-2 2.383 338.6 57.500 5.9 2.36 1. 00 19. 22 29.1 29. 46
39 -2 3.333 338.6 62. 700 5.4 2.53 1. 00 20. 25 28.9 31.52
40 Girder 1 1. 241 514.7 70. 800 7.3 3.85 1. 00 17.98 29.7 27.70
41 Girder 2 1.263 514.7 68. 500 7.5 3.92 1. 00 17.98 32.7 27.61
42 - Girder 3 1.256 456. 4 98. 100 4.7 3.90 1. 00 17.98 31.1 29. 36
43 AR Girder 4 1.256 456, 4 98. 100 4.7 3.90 1. 00 17.98 38. 4 29. 36
44 Girder 5 1.214 581.6 | 122.700 4.7 3.77 1. 00 17.98 28.1 29. 23
45 Girder 6 1.256 446.1 | 122.700 3.6 3.90 1. 00 17.98 33.4 30. 31
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Table 3  Test Results of Inclined Crack Angle of Test Beams

¥ 5 REAR 4 5 oe/107° f/MPa fo/MPa fol fe m Ippr 0./
1 S-10-1 2.4 335 31.6 10. 6 2.50 0. 86 49.5
2 S-10-2 2.4 335 31.6 10. 6 2.50 0. 86 40. 0
3 S-10-3 2.4 335 31.6 10. 6 2.26 0. 86 47.5
4 S-10-4 2.4 335 31.6 10. 6 2.20 0. 86 50.0
5 S-13-1 3.1 335 31.6 10. 6 3.02 0.91 30.0
6 S-13-2 3.1 335 31.6 10. 6 3.09 0.91 35.0
7 S-13-3 3.1 335 31.6 10. 6 3.02 0.91 42.5
8 S-13-4 3.1 335 31.6 10. 6 3.06 0.91 33.5
9 S-16-1 3.0 335 31.6 10. 6 2.06 0.95 40.0

10 S-16-2 3.0 335 31.6 10. 6 2.03 0.95 42.5
11 S-16-3 3.0 335 31.6 10. 6 2.00 0.95 61.0
12 S-16-4 3.0 335 31.6 10. 6 3.00 0.95 45.5
13 S-20-1 4.4 335 39.5 8.5 3.18 0.95 35.0
14 S-20-2 4.4 335 39.5 8.5 3.95 0.95 36.0
15 S-20-3 4.4 335 39.5 8.5 3.99 0.95 38.7
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x4 RHERLIE Chongqing Jiaotong University,1988.,7(3) :70-83.
Table 4 Posterior Model Validation (2] KW, T ®E.ZEPE LB HRE LM ﬁK
¥ 5 FEA G 0,/ (%) 0./ 0/ S3 BN F7VREE - T B T BT o B ()], EE IR 32 3 2 B
1 S-10-1 21. 86 49.5 30.51 2, 1987.6(4) :47-54.
2 S-10-2 21.86 40. 0 30.51 PENG Tian-ming, WANG Nan. Shear Strength of
3 S-10-3 21. 86 47.5 30. 30 Simply Supported Prestressed Concrete and Partially
4 S-10-4 21. 86 50. 0 30. 25 Prestressed Concrete Beams with Concentrated Load
5 S-13-1 23.21 30.0 33.06 [J1. Journal of Chongqing Jiaotong University, 1987,
6 S-13-2 23.21 35.0 33.12 6(4):47-54.
7 S-13-3 23.21 42.5 33.06 [ 3] AASHTO LRFD Bridge Design Specifications: AASH-
8 S-13-4 23.21 33.5 33.09 TO LRFD-8-2017 [ S]. Washington DC: AASHTO,
9 S-16-1 23.03 40.0 32.19 2017.
10 S-16-2 23.03 42.5 32.16 [ 4] Design of Concrete Structures: CSA A23. 3-04 [ S].
11 S-16-3 23.03 61.0 32.13 Toronto:Canadian Standards Association,2004.
12 S164 | 2303 15.5 33,00 (57 BRI IFHL B IF . T jm% R T
13 $-20-1 23. 95 35.0 35. 44 T 4 B R 1 B (). P T A0 I 22 2k 4R L 1984
14 §-20-2 23. 95 36.0 35.95 19(4) ; 1-15.
15 5-20-3 23.95 38.7 35.98 CHE Hui-min, ZHANG Kai-jing, CHEN Kai-li. The
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