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Abstract

In shield tunnel crossing engineering, shield machine tool was the key to ensure the normal con-
trol part of shield tunneling, the understanding of the design theory of cutting pan and cutting
tools of the shield machine, improving the adaptation to the different geological conditions, which
were the problems needed to be solved urgently. In Jinling Petrochemical Material Engineering of
Nanjing river crossing shield project, the highest pressure was up to 6.5 bar, the high pressure was
rarely seen domestically, and the silty sand and moderately weathered gravel formations were
mainly crossed in the tunneling, in which tool wearing was easily induced. According to the pre-
vious tool wear data and finite element numerical modeling analysis, a new idea of tool configura-
tion is put forward, and the self-optimization design and adaptive modification of shield machine
cutting tools are carried out and applied to engineering practice. Good results are obtained and
the tunnel construction tasks are successfully completed.
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1. TIE8R

WP E A E R TREA R AR (LR “E1EJR” ) EPC (engineering, procurement, construction) /= K
B0 E A AR VL AR e n G A R TE TR TV A TN, SRJE T & Akl 1E 28 10
H. BFiE44 2000 m, M1%3.08m, BEAETTAGX EHFEETHSHEX EREEEANT X
P 18] 27 AT o B IE 7 B 2 32 BN A S A AL RB IR, LR E R A )2 B K R IE 6.5 bar
(1 bar = 0.1 MPa), KEZEENFEIN, F AR S A A RPN 40~70 MPa, [ 2 35 AS 5 245
PR T o ARIE AR S MG THRIES50, 76 tF AL BR A ik S & ) BB 0, R 52 P H
PR T, REZK R FAET, lid DAE Rdk e ) R se, RMESE s ) B ¥, HE ARS8
R BCH TS It e i ) B 4, WA BRI TR & BEA . xR i R, I H Al R B
s, HEAT I EIRRC /AT, R IR RIS B AR K ) R R T &R, (HAZ IR TR M ) B AR SR T
MR ER, "R EMEZ, JE4t 7ARYE LI ) B B R HOE AA TR o BB @, XE AL M971
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Figure 1. The working principle of hob
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Xf: o NERE, mm; K NBEBRAK, mmkm; D NEMHLKIIEAME, m; N ONTIRMESEE,
t/min; L AEWIEHES, m; v AEMIEFEEE, cm/min.
IR JIEUA R T BRE M BB, BIRS 2RI A . e U E A B E TR, M2 R 4 2
A AL RMRRE , T T B 451 B BRUE 2 10 mm, 1 1 52 85 N v = 5.0 en/miin, JJ #8538 5 N = 2.1 r/min,
T ITIIYINIR E (RIVE TIEEEE VI NIRFE) Po= 2.3 em/ro KRR T BES0 B 1A R A I Ji5 vl 15 30K T)
(4 2k PR g T A
L=10/(2rR)x Ax P, =(5Ax P,)/(nR) )

e RONIE T2 5 B0 (N e A B TR ) 23852445, my A DNVR T IR 50 BE B8 73 i (B VR T138 B (1 58
VLR, BT PR R 20 15 G0 T AT RERE 29),  km.

BT TOEARARN AR Q) RAFIEE AR )88 2R R 25 73 708 3293 m A1 2025 m. @it
YN ISR TIFIE T HR BEFE 85 K/, W B3R 2 FRIR I R4 BE B an E S BRI I 2 2, W R A
PH B IR

TR TIPS b BEFE RECN -

Kn _ K/no.333 3)
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Table 1. The cutter wear coefficient

= 1. BRER

LTI S BRI 2 ) FHIBEB R HU(107 mm-kom ™)

AR
E-5 E-3 E-2
Lz 4~15 2~2.75 1.37~5.17
Wz 15~25 7.5~12.5 5.17~8.6
R 25~45 12.5~22.5 8.6~15.5

Wi R RN 2 .

Table 2. The hob life calculation data
2. BIIEMITERIE

Fep et B 5 % 45 B /mm JEFE R AU/ (mm-km ) ZHeAR/m ) PE A7 i /km PR 2577 i /m
L2 10 5.15x107° 1.54 2805 5798
2 10 8.6x107° 1.54 1686 3485
TR 10 155x107° 1.54 935 1933
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Figure 2. The stress cloud diagram of the force area of the hob ring
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Figure 3. The stress cloud diagram of the force area of the side hob ring
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