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Blasting Treatment of Jammed Shield Machine
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Abstract: Due to tool wear , the tunneling section of the shield machine in the hard rock stratum is under-excava-
tion,and the length of the longitudinal under-excavation is about 2. 5 m,resulting in the left and right line of the
shield machine being stuck in the rock stratum at the same time. In order to get the shield out of trouble,the section
of the upper half of the tunnel in the under excavated section is expanded by blasting. Before expanding the section,
it is necessary to excavate a certain length of blasting on the front face of the shield machine,so as to create operation
space for drilling and blasting construction ( reverse blasting) in the under-excavated part. The first round blasting
close to the tunnel face of the shield machine knife plate is the most difficult. Firstly, the distance between the cutter
head and the blasting body is the smallest,so the damage to the cutter head caused by blasting impact should be a-
voided; The second is to consider the crushing damage to the cutter head caused by the increase of rock crushing
volume after blasting. Therefore , short footage ,less charge and zone blasting are adopted to reduce the damage of the
aforementioned harmful effects on the cutter head. In the reverse excavation blasting, the cutting blasting with the lar-
gest impact force should be arranged far away from the shield shell ,and measures such as non-coupling charge , sym-
metrical initiation and charge control should be adopted to finally blast the section of the under-excavation part into
place,so that the shield machine can safely escape. Under the condition of hard rock ( compressive strength greater
than 150 MPa) ,in a narrow space with a width of 0.6 m(between shield shell and rock) and a hole depth of 2.8 m,
the reverse excavation blasting can make the blasting rate reach more than 90% ,which is inseparable from the use of
cutting of annular empty hole (6 empty holes are arranged around the middle charging hole). This method can be

used to solve the problem of shield machine being stuck under medium hard rock and hard rock conditions.
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Fig. 2 Blasting construction

I.MXMFLES I XA, 6., HEEE 0.4 ~
0.5 m,BAFL250.6 kg, I ~ MXEuEE+ %S
o, I MR F RN IR EEERAE; V
RAFLAR T AR 1 ~ I RABRETE B 23 ] o
ol R T R TR

®1 ETEE—EFGERESEY
Table 1 Blasting parameters of the first
cycle cutting of the face
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Fig. 3 Blastholelayout and initiation
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Fig. 4 Photos of surround Empty hole cutting
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Table 2 Blasting parameters of cut blasting of reverse excavation to enlarging section
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Table 3 Blasting parameters of reverse excavation to enlarging section
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#it 8 8




132 B O 202246 A

AP 24 4 ~5 mm, H£E 15 mm, X353
1B o

PIZRJEMPLT 2021 422 17 HUUGRESEIRE
JRHETHRE , 22 IR 52 U IR AR

5% 30k ( References)

[1] Bt BuaEailReAamb Y], BERE
B 6 RIBBESCRER #,2006,26(S2) :39-40,55.

Fig. 6 Pictures of reverse excavation blasting effect [1] YINH W. Application of blasting technology in relieving of
blocked shield machines[ J]. Tunnel Construction,2006,
4 43U lﬁ\gj: x 26(S2) :39-40,55. (in Chinese)
ZWBERAR (2] BB, BHE B, 5 TERA SR ER TEE
RN TR, ¥ TSR R PIREHE THRT]. TARMRRE,2021,27(1) :105-108.
WA R R OR35S W T B R R e T, X [2] LIS M,FANJL,CHEN X H,et al. Construction technol-
BRI TS T, BE TR T —2%, B ogy of electronic detonator network underpassing existing
3k 2 AR ES 1 4% R B R S R, Rk subway tunnel [ J]. Engineering Blasting,2021,27 (1)
== e o N 105-108. (in Chinese)
P ) 1] I 2 PR, X 2
i) j%i"ﬁ{ﬁ!][ﬁ] Kﬁlﬁ%ﬁf%ﬁb . i (3] BRHU.B2HE.H A FEHERNZILALE
SRS H L R BB %2 A S 5] \ ‘ |
olssliorlating R BRI TR C) /KR, o+ B i
B DTl AR o ARWV. Jb5 6 & Tolk A, 2016 :283-289.

M 2021 4£1 527 H —Fq:%wmlﬁ_‘m [3] LIS M,FANJ L,YANG B. Construction method for in-
F2H3 BEHR, BEANAR 7 d, RIEKE3 m hole layered charging stage blasting of non-bench kerf
(ﬁﬂﬁ 0.75 m) ,E%M 2021 £ 1 A 29 H AR blasting[ C] // ZHANG Z Y. New technology of blasting
W2 B4 HEER, BRiFAmt7d, R#KE 3.3 m engineering in China IV. Beijing: Metallurgical Industry
(#7142 0.75 m), BHEREL 5 ENEEBEN Press, 2016 :283-289. (in Chinese)
SRSERUE T &, RIRHS 12 s BERRSE KX A

HEAXSH I boR—HE

BERADRB LR ATRBA B8, R i LR, A A REIREZASTNEL, BHELAF BRI
BN, FERAEXRAEFETHILEE, FRAELL, RBRFLRHEL, ~BRENRIBNEREEIA L, BHE
BRRARRRS, REF T I HEH.

(1) REERHE

REBBEABA—AIRG IAAERAAASRBYGHARZ, M THA. REBFZ—RARKRAF LI E G,
FEAEREREER, EARGFRAGEERBATRSHIBAZEINREE, AR RAFLHAHZL, AL
REFUH AL, W REAF BHRBRNGE XTR T ER LR, BRI REE 6 M %5080, TR ZNFARBR(R#
XR)SERBERBE, ALEEEBEFEMSOER, QELANBRLNIEZAE, A FHRELHHIRE BELY
EEMERRPILBEEENIERIBGREE, BB 300 FLEH R,

(2) R ERE

HFRBERBA — ARG BEABFGRARGERA K PO HE, LA RAEEEFT AN L EZAE (ALK
THR2IE)F— A REEGTH. AHAZRIH B, ABETERANTRAL, ~REA T EARMR G FH R, FAET
WFLBARBEARHA FRBERNBRLGRM, R EAHRIXHIZAEARENTH, BEBAI10 FELEAE,

(3)RE-HTHRE

RE-HFRAZEZAREBAZHAVIXRE BT HERSHAFS AL, ARFP A FRAZHYXLL, BB
2 100 ~200 # % %,

WXERGZLEBHREBRAFNA, R BLZERARE, £S5 B EHHO T RR ISR K& R REEE, K
AR N AHNEHEIH S, LE2LX, —BRINERS AN ATRE , ZEABTURAZ, LTREA IR S #
&o HiA—fbil, @F AR EA, LA RARERFBELBX, RAAHAER IR, LBETERARE-BFRAHE
TRFE,





