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Abstract

In order to compare and investigate the penetration force characteristics in the process of rock
breaking with TBM cutter hob, several typical prediction models of the relationship between the
penetration force and penetration degree of rock breaking with hob were systematically summa-
rized. Taking the underground tunnel with metamorphic granite as engineering background, and
widely used disc cutter with diameter of 19 inch as simulation example, the relationship models
between penetration forces and penetration depth during cutting rock for disc cutter are analyzed.
The computing results show that the normal force and rotating force are in proportion to penetra-
tion depth. The normal force is 10 times as hob rotating force.
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FAELAE I CLR 370 AP 3]0 Tumac BIFFE VIR JIBEA RS, AR, 250 H 5 LR BT 10
LT [4]o 22245 DU SURBRuSEnt], 3R 1 BURIR 1RSI PR R [5]. XIR A HES 1 A £
TR T ) SR EN 53, IR 2 R4 [ 5 B2 A AR I DD e 45 R AT IRAIE[6]; 2=
SriT T WA AR BRI A U, IR T SERRAIE TR, XHRTIREAT T IAT[T] RIS
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MBI GRALIR[11] o S 1EH S8R RFPA BRAEXT BN BRI IR IR T BOCA MLEREEAT T BB, 452
R E ORISR RBOT A R IUA AR R . ik, Rar, S Pux UAEr B, SRR E
FORTRRIIR, RN AFE S A BT VIR, A iR BB thin ) 3 8[12]. M r 5B =4EA R T
IR(FEM)ZE LR iR B 7 5 ik (SPHYRUL 1 AN R IR TTIIRCE I RE R DE Aok 6 2 T e
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Figure 1. Mechanical analysis for disc cutter during cutting rock
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Table 1. Basic mechanical properties of some metamorphic granite
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Table 2. Variation of normal force versus penetration depth for different prediction models
= 2. FEMEETUMRTIEENDERANENEL

A Eh /mm - /jérﬂjj/kN CSM # 7Y Ozdemir 157 Roxborough #5 7! Evans 57
2 : 30.058 3.417 4.637 1.546
4 37.813 6.984 13.090 4.363
6 43.218 11.189 23.999 8.000
8 47.494 15.962 36.876 12.292
10 51.081 21.248 51.432 17.144

Table 3. Variation of rotating force versus penetration depth for different prediction models
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10 7.238 2.240 7.288
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Figure 2. Variation of normal force versus penetration depth for different prediction models
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Figure 3. Variation of rotating force versus penetration depth for different prediction models
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Figure 4. Variation of normal force versus rotating force for CSM prediction models
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