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Abstract: The shield cutter cannot effectively break the rock with the slurry shield tunneling in the high-strength granites, while
pretreatment of the bedrock by controlled blasting can strictly control the broken block size to enhance stronger rock breaking
capacity, but the relationship between tunneling parameters and rock is very complicated during shield construction. Based on
the intake tunnel of Taishan Nuclear Power Station, the field parameters are studied to analyze selection features of thrust force
and torque of cutter head and tunneling rate. On this basis, the parameter conversion indices FPI, TPI and specific energy are
introduced for analysis. The results show that the rock is too hard in the high-strength granites, the thrust force is close to its
peak value, however the penetration is lower, it is too difficult to give full play of the torque capacity of the cutter head. The
bedrock is destroyed by blasting to a certain extent, thus the slurry shield can take full advantage of its torque force as well as
the thrust. In this situation, the tunneling performance is improved. Therefore the thrust and torque are adjusted to better adapt
to the strata within the workload scope of the shield machine according to the fragmentation effect of blasting so as to achieve
efficient and safe excavation.
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Tunneling characteristics of high-strength bedrock stratum pretreated by blasting
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Fig. 1 Slurry shield machine
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Fig. 2 Distribution of boulder and bedrock of No.1 tunnel
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Fig. 3 Rock samples before blasting
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Fig. 4 Rock samples after blasting
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Fig. 5 RQD distribution after blasting
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Table 1 RBI of core before blasting of No. 1 tunnel
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Table 2 RBI of core after blasting of No. 1 tunnel
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Fig. 6 State for driving face before blasting
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Fig. 7 Abrasion of disc cutters
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Fig. 8 State for driving face after blasting
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Fig. 10 State for driving face after blasting
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Fig. 11 Dynamic curves of tunneling rate before and after blasting
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Fig. 12 Dynamic curves of tunneling rate before and after blasting
3.2 ERHIEIBHFPI S TPIEHMXR

JE R B D) R4 4 P 1 25 3 T A R e b
AR L, B b o v e A7 A ) i D it
ISy AR B Sy, A AR R FPT SR
g o sk, Hoe Ot

FPI=F /P 2)

TPI F5HCR7R AL VIR AN, B T JE )

P bR R, i Oy

TPI=T/P , 3)
X, FOAJIRLEAET) (KND, PONRFEDIE (mm),
T J 714 (KN'm).

R, "2 BEIEFEA BORSE MR 24, 1
FPI 5 TPIFJRAR (K 13D, Zh#rml 4. AHIR] TPL %
EHAMT, FEAVILRE FPI L I TR Ak B s 3
HHUR R, GO E MIAE R GRS T, HE
PP PN S - SN I WAES KTV RSP NIV S (8PN
REJ), HHEEH AR, AR LT m REFR IR I TR,
AT EE . R IS, a AR IR
BEEE, AR TE AL FPT A LA K, 78 RAEHE T fE
JIRJHTHR &, AR AT RE. TPT BUEAE 2 A
PR FEa E 2 AR S, b THP SRR,
HLCTA) 0T 5 s i i B AR s R
HUJER S B IS O0 T, 3 RO S E i A AR
AN

—— AR B FPI —— FRIRELA i FPI

o qpp - FEARBETPL  — FURIEEMRTPL |
‘
g
g 600 - 12~
‘
§500- *10 §
-~ .
0% 16 2
B 200 _4E
& =
HF[IOO- 12
I o 0

1 5 9 13 17 21 25 29 33 37 41 45
JEH R

13 EEHRIFWAIFR FPL S TPI X &
Fig. 13 Relationship between FPI and TPI before and after
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