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Study on TBM boring technique for construction of super long tunnel
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Abstract: According to complex geological condition in Qinling tunnel which is constructed by using TBM method, based on analysis of TBM
method and construction technology, the relations between progress in line [ of Qinling tunnel and geology, and between equipment maintenance

and management are analyzed. The method to increase utilization of work time is proposed. Therefore experience of open TBM used in tunnel con-

struction is accumulated in China.
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Fig. 1 Excavating time and stopping time in TBM construction
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Fig. 2 Rate of progress of TBM construction
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Fig.3 Curve of rate of progress and time of TBM used in one day
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Fig. 4 Curve of rate of progress and time of TBM used in one month
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Table 1 TBM boring parameters
s e MR TR HEE D L
= ]
4 5000 / Y% /(r*min~ ") / MPa /%
Il 40~ 50 2.7 4.5~ 8.0 35~ 50
E 40~ 60 2.7 7~ 12 45~ 55
m -
BBV 65~ 70 5.4 8~ 17 30~ 50
IV 50~ 65 5.4 20~ 25 50~ 65
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Table 2 Rate of progress of TBM in various rock
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Fig. 5 Distribution of work time

4.1 R EBEIPE

MTBM % LA KRG, Ja ik fF 2 R % TAE
(S R . BT 0TI TR 25 AR B AN AT 5 1, BERE AN TA
(¥ TBM EHEIR A S5, e AR 708 T4 6 i 4
HE AR ) 3% 5 e A L 2% 0 % 0B 1R 2 WURIAROW 14
WA . (EIRBEITFE b, $5 e S A0 B b T —Fh
EHAS I T 2, E AR J) A e A AR [ i AR 4k, 1 )
AT 110 3 I TG 2% 1 140 S [) 76 4 33 i 8 A7 S i i 4%
PR, 78 33 N D & 3 30K A B, TBM (148 30 R S fn 2
B A A 2 B8 K B B, PAORAIE 7] 2 75 4 i3



Fom

Il A, % . BB TBM B G T H AR 183

(I, B3 Bt T HE 7 — e H7E 70% ~ 80% , A
> DRI AR M R A W A I SR 2

AU R ) 4 PR T ORBEA T, X
CAFEHIHE 700 3, TR HEAL Fo VF B K HE T B 264 R, 32
Tt R 2 4 a3, 06 LIS R 4 3 BT U0 L B v A A R
A A HE 7 LI B £, @YER R A, I i i gk
BLCASz il J) B D 32, A 38t HL o VS LR I, %
UG ) A 2 39 184 oL fe 42 i ER 2
4.2 JIEEH

LB o A AR [A] () B AR AR A A 4% ~
26% , Bk 7] FL T i A]5k B SR, 76 70 B R IE
ATER R, — R ERa] fgdh 2E K ) B4l F 5, iR
P F5 il BB THE, B )8, — W) R ] BE 4 ki
BRI TR [a] .

TIHEL B 75 i B R0 5 A 0 FL B 1 A O¢ R A, i F1 T]

HIRSE JLREHE R SZ 1 r 3 A2 )4 B RHES 5 5K

iR JIEM RS O, (HIX e 2 A= Rk
SER . fEfERT, HEEEMRAESTIRAEGAEXRNS
PFEANZ5, B T) B HE R T BRI IR . BT
OUR, JIRAREE VIR AR R, T] B a7 3ROk, &
FEEECT TAE, #0520 3 7] 5 (1) 75 6, BT BA, A 2R
kA% T HHE S R U, A B A e TR, XA )
H 7 8ABOE K, L 7] B b, PR )5 .

F—J7, PEEERE T ARHEAR TR, b /e T)
48 TTE () s AR AR R R . N R0 BRI Y it T )
FLIHFE R 2266 8, H A5 2 8 4 /R 45 o\ B A 7 1 4
2 35 min [ JJE )R 11 55, B T)— Ttk FE
W 1322 h; A2 U, A RIS BEIE M T #2 4, TBM
WAUFHL 1322 h HIF#0) . R FEEAY, i
JI45 TIEF ) 80 10 min, T TBM 3t 24541 1700 h. H
ST WL, A D R4 T [A) % TBM B ) FH 28 (1) 52 i
AT B .
4.3 TBM {RFRHEIE K HBEALIE

TBM 4E4& LRI B e b B i 18] 5 FH 3R 2 — A
AL IR KIS EL, ATk 14% ~ 30% . 4E1B it
RN AT RIS EAE, TR P 405 7E AN TR it T A 2
WAASRT D (1), R EAE, S AS R 1 ML 5 4
1% . EEi X TBM A8 FFI 4512 & 100 1 RIRS 7% 52,
{8 TBM & 5 B2 % 5B 1 4 ) 25 i ik B L i
frfH . 1k TBM [ 4E2 100 H R 0] fE 2 gy A 2RIy
Yefz, DR ABAR A RIS ERE, IXFE, #in] LR
A TE) 1) FH 236 00 = B AL, X TR B il o A5 B ) 22 HE
4.4 AEEMREH 2P 2N

Fids Je MRS i R SO AN R b B b B Ak
B AR ) T ] B ] B AN A 5 A5 2 R T TBM

it T f TR LR A, R il b RS i, AR
£ HR FE AT HE R 1) R, DAGRIE TBM AS 2 (R A il (1) 38
W R AR BEIE S R 1 ANE 45 1k 5, AT 14
TBM WAL ) . e Ak, 3P E il i X 3 A R b
Jofi b % 176 Ach T 45 T B H R Bt oK 3 B TRME )
{501, B, TBM (it T4 A FE 5 7, o5t TBM T
I 2 = AR AR KR i, R 5| R e 7 A .
4.5 FEAR FLZHNA

7E TBM 4EP B3 TAE, 51k 17 — B2
U T2 SR, 325 T TBM 4E45 5 i 5 KF, indf
JURE T BUARA BCR R ER IR B A R EE R SR A
=B SR PR IR AR AW R AR, KK
BT AR A A]; o5 S A A AR I, 4 ) R 1 R
Az, JEA T A A FH A s TR .

5 & &

(1) 7EZR U4 BEIE I 5 25 1F T, 3% FH il =X 4 Wi 1 4
HEWL R B SO A& R, IR 3 T TR .

(2) 3T U4 K B 1 5 A R AL R 15 3 T IR K
R, ABLETR B BB R A FENINIES 25, NS ERIAS
JEMERTELBE . B RTEAE KA 5] a3k 1 A 1 B AR AN 74
gk 1 DL it TAH R ol A7 6 22 B R R AE B % 3th i 4%
e T P R X6 5 R G ek LA 5 4% 4 1) TBM
A .

(3) i =X 4 i T 2 4 P R A 7 BE [ A e
BNVELr FIA R PSR R, AR KA POE
PR TR . XA A% A M B 4 A N 22, AL i T
rh R AT TS 2 4R M 5T R 0L, B AT S R & b A
B b J5 175 0, PR o)

(4) Bt & TBM $i it LA 8T JE AT & 2k, N2
U R T 1) SR, AKX B T Bk 3E B 51 3 B 3E 4 2k LA
e R ] Ak 8 g 2 it /KT RO EL I

S E 3k

[ 1] TBJ 3 —85, &k b i St [ S) .

[2] BEOCH, 5. Zue Ry K BRI R O TBM i T it 5 R4k
[A]. [ P40 B2 P SCRRIC S C1 . kR B 75 /20 e 5
B F A, 1998.

[ 3] Ze v i 4 0 A0 3k 3 5 dth B ) X SR [ A ). U4 B3 TBM
i T R TR BERH S 21 391) [ R . BE3E TR S BT T A5 2
%, 1999,

[4] TBM 8 55 0 2 o 2% b B A it AR [ A ). o 40 2 BL
TBM Jiti % k(55 5 M) [ R). BE W TR = BHOF AT (G B =,
1997.

[5] fH4E, Ak Eph. A ARG TEAR[R). Bifg: i
B i TR A A PR 2> ) il BRI A BT R A 4R =, 1997.





