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Application of TBM/TBE to Mechanical Excavation in Rock
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ABSTRACT

As tunnel becomes longer and larger, TBM has become one of the most popular methods of ex-

cavation in rock. This paper describes the degree of operation, the degree of availability and

penetration rate of TBM and TBE applied in Namsan roadway tunnelling site.
Net penetration rate was 1.62m/hr for TBM and 0.72m/hr for TBE. Net penetration rate

showed no direct relation to daily advance or penetration time, but the lower bound of penetra-

tion rate could be obtained from the relation with daily advance.
For both of TBM and TBE, the degree of operation and the degree of availability were 33.8%
and 68.6% respectively. Life time of normal cutter was 310m® for TBM and 194m® for TBE,

while that of center and gauge cutter was about 50m®. When the two machines were compared,

TBM showed 80% higher penetration rate, and 40% shorter life time of cutter.
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Table 1 Specifications of TBM/TBE

Working Site |[Namsan TBM|Namsan TBE
Excav. Period 89.12~90.7 91.9~92.3
Excav. Distance 1,460m 1,020m
Machine Type |TBM, Robbins{TBE 11, Wirth

Center 4
Number of| Outer 26 57
Cutters |Gauge 4 4
Total 34 61
Bore Diameter 45m 11.3m
Revolutions Rate 7.3rpm 2.7rpm
Boring Stroke 18 1.8
Total Weight 300ton 500ton
Motor Power 4 x 160K 6 x 200kW
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Fig. 1

General geology and rock classification of Namsan tunnel site

Namsan Roadway Pilot Tunnel

T.B.M. Cutter Arrangement
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Fig. 2 Spacing and cutting diameter of cutter in TBM
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Fig. 3 Daily data of net penetration rate and advancing distance in TBM
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Fig. 4 Daily data of net penetration rate and advancing distance in TBE
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Fig. 5 Weekly data analysis of advancing distance, resetting time and net penetration time in TBM
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Fig. 6 Weekly data analysis of advancing distance. resetting time and net penetration time in TBE
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LIFE QF CUTTER (N YOLUME , a*

Fig. 16 Average life of cutter in advancing
distance in TBM/TBE tunnelling

400

300

E; g g

LIFE OF CUTTER (N DISTANCE , m
E

g EEEELM

4

CUTTING DIAMETER OF CUTIER , m

12 a 4 - ]

CUTTING DEAMETER OF CUTTER |, m

Fig. 17 Average life of cutter in excavation

volume in TBM/TBE tunnelling

12



A9 FFFEE HYH FAAdz Y
% Rolth o714 Aele WHYAo] 45m
oj3t<l A2 TBM, 1 oj4l R TBE 7y
o &g FHARolch

TEgos FAS 81604 Center Cut-
ter®} Gauge Cutter®] 4=w-2 Normal Cutter
o] FFed vzt F3) FgE¢ ¢ 4
t}. =3 TBM2] Normal Cutters] HF4=nj-e
TBEXR <} < 1.6v & RAoz A} o
e olfte A A 71" ez #
WEm oz A7Solok & Hofolch il
ATAEE $UHT AAGEA T LA
54€ =A== dsln P el
o SaEojok & ZHojd}

5.4 ¢

FALTEE R FYsA A= Bde A
£ e EJAAE Agos MAERT
< ZHEsgch 53 dwe HAo] 11.3m
24 TBEE A83ted Fu 7€ Az
H4A€ 7HA gk

tdF Zoly A 45m FF Pilot
Tunnelg TBMo2 F&3lmi SHITHI&
A48 AAARE FES] do] Z L)
Slol ¢45 & Ag 350m Fho] A
TER At i PEE 23 4RI} 3
A %€ AAs TBEE HHiZd4 23
sglon 3GE 500m F3He wule o
NATMZ Yo 2 AdAIRE A4AE dJd. o]
24 3HATE FUH 546 FHRURE o
470 He .

7IAEHS & APY FHEEE G489 A
3} TBMol A 1.62m/hr, TBEo) A+ 0.72m/
hr2 ey olg dFdFPoz A4l
6.8~84m I 45~6.3molct 4] wol A
dZAFE 1.5mee ¥ o 4~59) & Ao

e et

(<]
s

Bl 257t 189

AEAE F Uk

Z1AZEde] FREEE o} F7e 7
JAZEF 2qigkol Aol FAYg Aoz AYH
Aot TRl Yg5E FALE Hix
52lo] Ueiiel ole] HAAI$E TBM
TBEo A 77} 0.1065} 0.0560.2 {45
- 7 gule] FA4E E473 TBES 59
TBMoll ujsie] o 1.8uiQl Aoz HEXR
T Artk
RN e ] FollA ALY w g S T
£ A6 42 M4 7ZAF Normal Cuttere
HF41-2 TBMollA] 310m3, TBEe| 4 194m3
o2 Jeldol =8 Center 3 Gauge Cutter
o £ % 45m’2 WA= U TBMA
Aele] HF4rio]l TBEo] ulsle] 1.6 S
2 #Ysdet ol F Aule HAeizkAdd
o3 Zo2 sl oz =™ JAIA Y
9 AAlel Aol H Holn AEY HARA
= 971 S e gL A7t 27

o ro SL o ffr

< i

2l

L w43 9 (19914) Adeld R4
AgaF, #7152 KR-91-B15

2. 44 (19909) A ZEY FTAET, ol
TEEY3IR] A38A A5

3. A=A AT A (1990d) TBMEZH, 46p.

4. FEAGFANA (1990W) gutolAe] E
4%, 63p.



X EAR

L =80 R2uxe 235 Yo dge gFoz g v, fA4xn FF JFL A Sde Hgd

ot
e Aol 287 Mol o

E e

TR

2.

ZEoz g9y NfeE 7&dd B

L
i)

ro}.

of Wolof

ok
3

7]

YYPoz ot

=
=

8 APeo= 10801 oy

ofw
IA
W
oR
R

—

3
A
£l

A1} word processor2 A4 eE, 219, AR, F= ¢

/\g B

QAo 2

)
™
%

o

~
(]

=2 Aol WAstelor @oh

ol
A

ofs

np
oo

ry

e £BAR), B, HolA M2 AFE

#h

A

i

b S

Jp
)

o

o

.

o4 Z ok AEbA AR oSk JArE o7

1

o)
Ho

2 A A

30

CEEEE

o
o

2

B9

B

s
B

o

LEERIEE TN

4

2y
ol
©°

a

13. 7]8 A}



