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Fuzzy random analysis on ultimate bearing capacity based on big
data mining in deep alluvium
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Abstract; In order to resist complex and changeable loading of underground structure engineering effectively, and im-
prove the safety and reliability of the shaft lining, regarding shafts in the deep alluvium of Huainan and Huaibei mining
area as the prototype and pouring reinforced concrete shaft lining model according to the similarity principle,a lot of
ultimate bearing capacity tests of reinforced concrete lining models are conducted. The result shows that the main fac-

tors affecting load bearing capacity are concrete compression strength ,ratio of lining thickness to inner radius and rein-
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forcement ratio. Among them ,the impact of concrete compressive strength on shaft lining bearing capacity is obvious,
and the impact of reinforcement ratio is weak. However, various influencing factors are accompanied by varying degrees
of uncertainty in practical engineering. Aiming at the fuzzy random of ultimate bearing capacity in deep alluvium , based
on the sample big data set of shaft lining structure parameters and tests of high strength reinforced concrete in Huainan
and Huaibei mining area, the uncertainty distribution of structural materials , geometric parameters and calculation mod-
el are analyzed to obtain the fuzzy random distributive rules of concrete compression strength ,ratio of lining thickness
to inner radius and reinforcement ratio. The traditional data mining HMM model is improved by using the algorithm of
maximum expected ( EM). The maximum likelihood estimate value is calculated in step E and the parameter expecta-
tion estimate is calculated in step M respectively. The improved model has gone through two fuzzy random processes.
Compared with the original algorithm, it has the advantages of small error, high efficiency and fast convergence, thus
can better suit the uncertain characteristics of actual underground engineering. Based on the improved data mining al-
gorithm , the integrated fuzzy random distribution of structural materials, and the geometric parameters and calculation
model under big data environment, an ultimate bearing capacity fuzzy random model with big data mining of high
strength reinforced concrete shaft lining has been set up,and proved to be more reasonable and practical for engineer-
ing , thus providing reliable references for the design of reinforced concrete shaft lining structural parameters in deep al-
luvium in the future.

Key words: reinforced concrete shaft lining; ultimate bearing capacity ; fuzzy random ;structural parameters ;data min-

ing; HMM model
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Table 1 Concrete proportion of shaft lining models

SREE KYE, TG TRBEM RV /IS FiE

KIBELE
£33 kg kg 1/ kg % /%
C65 410 150 540 0.28 36 1.9
C70 415 160 560 0.27 35 2.0
C75 415 165 580 0.26 35 2.0

x2 HAEBRRBERAHENREER

Table 2 Test results of shaft lining models loading capacities
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WY/ MPa /%

PR A 2R,
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|

S-1 355.8 462.5 0.2999 71.5 0. 637 25.0
S-2 353.0 462.5 0.3102 71.2 0.731 26.0
S-3 362.7 462.5 0.2752  75.7 0.731 25.5
S—4 355.8 462.5 0.2999  75.1 0. 400 26.5
S-5 353.0 462.5 0.3102 76.9 0.637 27.0
S-6 362.7 462.5 0.2752  79.8 0. 637 27.0
S=7 355.8  462.5 0.2999  80.6 0.731 28.0
S-8 353.0 462.5 0.3102 81.5 0. 400 29.0
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Fig. 2 Relationship curves between structural parameters

of shaft lining
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Table 4 Fuzzy random distribution of uncertainty about
ratio of lining thickness to inner radius and

reinforcement ratio
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Table 6 Comparison between big data fuzzy random and experimental results of shaft lining ultimate bearing capacity

RS shafts TR O HEERBRRET)/MPa
% TE A5/ % -
mm mm FE58 S/ MPa IR ORI BENLE Ry A AL R}
T-1 362.7 462.5 45.2 0. 60 21.0 18.58 20. 16
T-2 362.7 462.5 48.1 0.90 23.0 19. 96 22.38
T-3 362.7 462.5 51.9 1.20 25.5 22.13 24.57
T-4 380.5 462.5 43.8 0.90 17.0 14.76 16.21
T-5 380.5 462.5 48.4 1.20 19.5 16. 21 18.76
T-6 380.5 462.5 51.5 0. 60 21.0 18. 08 20. 19
T-7 385.0 462.5 45.5 1.38 16. 8 14. 65 16. 35
T-8 385.0 462.5 49.7 1.38 19.0 16. 14 18.20
T-9 385.0 462.5 53.1 1.38 21.0 18. 38 20. 64
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Fig. 5 Comparison of ultimate bearing capacity value Fig. 6 Contrast of algorithm efficiency
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