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Fig.1. Types of tunnel boring machine[2]
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Table 1. Relations for the prediction of penetration rate proposed by researchers [3-12]
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Fig.2. Geographic location and access routes of Zagros 1 tunnel in Kermanshah province [13]
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Table 2. The information and basic data of rock characteristics and tunnel boring machine in Zagros 1 tunnel [13]
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Table 3. Summary of relationships between independent variables and penetration rates
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Table 7. The coefficients and outputs obtained from the multivariate regression analysis for the penetration rate in model 7
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Table 5. Summary of Relations between independent variables and the penetration rate in multi-variable Regression
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Table 6. Data of the Ghomroud tunnel [15]

UCS BTS DPW o Thrust Power .
Rev T
(MPa) (MPa) (m) (42,9) (KN) (Kw) g ol
Yoo V0-4 VIA-+[$ \ig F-0 08+ 08+ -0- Y An
Yoeod V0-4 VIA-+[$ \ig 50 NER O+ --F- TO--A GSchl
Yeood. 10-4 VIA-+ ¥ 00 F10-0/0 Foe Foosles A- =219 GSch2
Yoo V0-4 VIA-+[$ £ £10-0/0 y.. q..-y- 413-14- - All
Yeoo0- Vo4 VIA-+ /¥ £ 0 .. q.. ya..-yr..  GSch3
Yeood. 10-4 VIA-+ ¥ £ 10 SRR IR EETC PRI § PR S All
Yoo V0-4 VIA-+[$ Ty Y FY .- Aee-$8-  ¥yve.-vvny.  GSch4
Yeooo- V0-4 VIA-+/§ VA 10 FVO- A-e-s0+  Yvo--vs-.  GSch5
Yeood. 10-4 VIA-+ ¥ £f £10-510 YYa- 38--£0 YO -YED- GSch4
Yeoo0- Vo-4 VIA-+ /¥ £V YI0-510 Yeo- Viee-qe. YEQ--FSO- MQ

Y.



FYV YV docio AYAE Jlo oF ojlasd FR 093 (108 pol (yly0s (awdizs 4 puis

39708 Jigh ymas 3 liseo (glopiny 53 985 & 5 iy slaS (wiaed 00 (S ey 9 (89 3985 & Lawgie IV Jgua
Table 7. The average real and predicted penetration rate, also the prediction error of the penetration rate in different
methods in Ghomroud tunnel route
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