RABRETRREABEREZIRAELEHNEALT

AEE
(oo = R IS T A WA 71, 266100, 45 // 58 T 2)

B OE UFERERE 1 R EMBE T RO E K
REHMPRATREF, 2T EMBAREN Y mE R, &Y
BE AR EHPT A ] R ER R HSHEHBEA TR
HREW . BHAMBHNTERAZT AR ERE G L 122
MPa 5 I K B ok A IT 42 T 7 K SR B L R DA R
i 5 sham B A RS T BB R AL R TR — R R R
1, 71 SR/ A 19 mm, 77 B b o SRR B i R 1 EL T 4
B A i RS, DAAR Tt 3 R B R B A F R KR A
FRmEH*SHEFHGCE, B FERENEHE 5.0~5.8
'/ T KR DX AR e B R
KBRS AR, B

FESES  U455.43
DOI;:10.16037/j.1007-869x.2022.09.032

Excavation Control Technology of Shield
Tunneling Through the Geology of Water-rich
Limestone in Spring Area

ZHU Lianchen

Abstract In the engineering context of Ji'nan Rail Transit
Line 1 shield tunnel crossing spring area water-rich limestone
geology, the influencing factors of shield tunneling efficiency
are analyzed, and the control technology of cutter tool selection
and driving parameter for water-rich limestone stratum is
proposed. Research results show that; the main factors
affecting shield tunneling are that limestone strength reaching
122 MPa, large fissure water volume, gushing water and mud
on shield excavation face, the screw spout, slag and outward
transfer difficulty. According to the rules of tool wear, the hob
is optimized to be a one-piece hob, the width of blade is
reduced to 19 mm. Cutter tool center adopts wedge insert tooth
hob and the abrasion resistance grille is added to cutter plate,
which improves the excavation efficiency. The control range of
key excavation parameters for shield tunneling through water-
rich limestone geology is formulated. The synchronous
grouting amount should be controlled at 5.0~5.8 m’/ring, and

the cementing time of grouting materials should be controlled in
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karst water-rich areas.
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Fig.1  Geological profile of shield tunneling through water-

rich limestone stratum
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Fig.2 Transient electromagnetic imaging
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Fig.4 Pictures of gushing water and mud in excavation face
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Fig.5 Pictures of screw machine spouting and draining
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Fig. 6 Configuration diagram of compound cutter plate
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Fig.7 Pictures of cutter tool optimization and adaptation
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Fig.8 Comparison of excavation speed before and after cutter

tool optimization
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Fig.9 Diagram of shield tunneling key parameters monitoring
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