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A performance prediction method of roadheader by fuzzy inference
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(1. Geotechnical Engineering Institute of Hunan University ,Changsha ,Hunan 410082 ,China; 2. School of Civil
and Architecture Engineering , Changsha University of Science & Technology,Changsha ,Hunan 410114 ,China)

Abstract; The instantaneous cutting rate of a roadheader is generally used to comprehensively measure the
performance of the roadheader. It is important to select the roadheader as the tunnel excavation method as well
as to select the type of the roadheader. To predict the instantaneous cutting rate of a roadheader, based on the
instantaneous cutting rate which is mainly affected by both the lithology of the tunnel surrounding rock and the
construction equipment factors, a prediction model is established by choosing the uniaxial compressive
strength, rock quality designation and cutting power of the construction equipment as the prediction indexes.
As the influence factors are fuzzy and uncertain, a prediction method of instantaneous cutting rate based on the
fuzzy inference theory (including fuzzification, fuzzy rule base, fuzzy inference engine and defuzzification) is
proposed. This method not only reflects the influence of the surrounding rock and the construction equipment,
but also reflects the fuzzy uncertainty of the corresponding influence factors. Comparison of the predicted
values achieved from the new model and previous model with the measured results shows that the proposed
method is feasible and reasonable.
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Fig.1 Prediction model of ICR based on fuzzy inference
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Fig.2 Membership function of linguistic variables
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Table 1 Fuzzy rule base
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4 JRJWZ L JK 22 R — L K
5 Yy Jwz L M 23 R — L M
6 Y Wz L M 24 R — L M
7 JY WZ L M 25 JY WzZXC L YB
8 Y JWZ L M 26 JY PS L YB
9 Y JWZ L M 27 JY WzXC L M
10 JY WzZXC M JK 28 Yy JWZ L M
11 JR JWZ M K 29 JJY WzZXC L M
12 JY w7z M YB 30 Y PS L JK
13 JY WzZXC M YB 31 1Y PS L YB
14 JY WzZXC M JK 32 Yy JWZzZ L M
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Table 2 Experimental data

o ucs  ICR W ucs ICR
RO e s(mreny TR e e
1 19 148 222 32 19 14.7 15.7
2 19 152  25.3 33 20 17 18.7
30020 152 24.8 34 19 157 16. 8
4 19 154 23.7 35 20 16 18.3
519 153 23.2 36 21 16.2 26. 4
6 19 15 22.8 37 2 16.7 25.3
72 156 27.1 38 2 172 28.5
8§ 20 145 257 39 21 17.3 25.4
9 18 162  25.6 40 24 19.2 29. 4
10 18 154  20.2 41 19 15 22.4
11 20 16.9  28.2 2 20 21 36.4
12 19 143 24.4 43 20 22.3 37.7
13 19 155  26.4 44 19 25.6 40. 4
14 20 17.2 25.7 45 19 26.7 41.1
15 27 23.9 415 46 19 26.7 41.1
16 28 27.2  46.2 47 19 27.2 41.4
17 23 20.1  32.2 48 19 27.6 41.6
18 19 141 167 49 19 28 41.8
19 20 15 17.4 50 21 19.2 34
20 19 14.4 168 51 19 25.1 40
21 18 14.8 17 52 19 27 41.3
2 19 147 17.5 53 19 27.1 41.3
23 19 157  16.8 54 19 27.4  41.35
24 18 16.4  16.7 55 19 27.5 41.5
25 19 151  16.1 56 19 27.6 41.6
26 19 145 17.7 57 19 277 41.7
2719 15.1 16 58 19 27.9 41.8
28 19 15.2 17 59 19 28 41.8
29 19 14.4  14.6 60 19 28.1 41.9
30 20 15.6 19 61 19 279 41.8
3118 145 17.7 62 19 28.2 41.9
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Fig. 4 Comparison of the predicted values achieved from

the new model and previous model with the measured data
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