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Development of Parallel-Link Driving Jack System
for Tunnel Boring Machine
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To realize stable excavation control on unsound ground and linear control along with scheduled lines when excavation
operations are performed with tunnel boring machines, etc., travelling systems have been developed as an application of
parallel links which enable us to use position/attitude controls with 6 degrees of freedom. This tunnel boring machine is
subjected to combined great loads such as travelling, rotational torque, radial forces, etc. during excavation operations.
The method of structural analysis and the control approach have been finalized with redundant axes. Bench tests found
the performance to be appropriate. As a result, the prospects of its application in production machines have been
confirmed by ensuring that the load capacity of and load distribution of travelling systems will almost agree with calculated
values, and that control accuracies and position/attitude holding capacities will have no problem.
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Concept of parallel-link system for TBM
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Result of calculation of cylinder force distribution
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Assembly drawing of testing apparatus
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Summary of control program constitution
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Measuring result of cylinder force distri-
bution
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Measuring resuilt of endplate thrust force

hth, T F7v— ) #%EE 50 mm/min TRIE S, T8
TV — DNBLRBERFL Y IO EERL 2. B HED
245 —2A%ERL, A Fe—273500mm TH5, HETII >
F7v—FDFLEIESZ R1I5mICi- KNS L s 2
AEREL, = F7v— OB EICHEREEDOPLE ML
IS5 EBEPEI R LHES R 7@ EAMEL T
L AMEICHEL L ENNEBEELNELERT. HIHBE
22~3mm THY, £Ata—2icbhiz VHEE (Z5mm) Ll
TIcHEINT W2 Z X HERTER, 72, =2 F7v—}id
AHHFEICH 7Tmm, AEFH1.9° EMERCEEL TEY, HS
BEBVICHELTWEDO05D 5., ZNEEDL ) Y FH#ID
B TID)ICRT, &) FoERICEBATIL L, 12
IR LPICEILLTEY, &)U IOBAL TAMEX R &5°
LAEL TWB I & ah 5,

5. % =

LI ESBT R LB R L )WL 2 8E % LUTIRT.
(1) V> 70BELE

TH#HULOTE#ME ST SSLL) Y 272 2T L0—HE L
T10ED Y AT ARE R AT - 7285, 22 THW 2 FHIE 10 &
LSz b A3 Z &4 TE 5, TBM ftfkic & - Tl 2
BeBEZEHTE, VY 7ERECHHEL R 2 REHH R
ThoHEEILND,

ZEETHH Vol 32 No. 4 (1995-7)




(x103)

X FAZEEL (mm)

. . ) . 1 L
400 500 600

! L A i
0 100 200 300
B M (s)

P P8 “»;.' :-v '
FEOT Natmm

Y AHZEE (mm)

' 1 L .

| ! g
300 400 500 . 600
B O (s)

1

1
200

B#A g (°)

{ L L Il L |
300 400 500 600
B M (s)

(a) BHBBOI F 7L —bOHBERBOTIL

{ !
0 100 200

(2) V> 7AWEES - ATES
HiES 2T LOEFRES - ATESBHEEE B ) NEER
LTHY, +ohkBEEZ2AELTWSE, ZnZEdrs, TR,
EUNNTLVILY) v OB FENDRLUESRTE 2 LEZL
na, KMEIFERT LIS - KOBETBMAD#EHICBWT
b, EMOMBICIE L HEEY X T LADE VTR TH B & F
z5,
(3) millsr B
ARBDORT v 7TRAFT BT 52> F 7V — b OEMHEEHR
EAE - HERFORIEREEI BEERNTH L Z LT, 2
n&h, AEEPETCTRE#SEZFLNTLLY T AT LD
MEHEITERTH S LE2 5,
4) Nhoieig
RIVUNN) I LWL AT LATE, = F7v—tiz
ERTARMO D2 L) TP LFETELDT, #
v Iy FEXFT AL RT Y 7O ERKD S Z
EHTED., FDRD, A4 >XT Y FORBEBRIWET

283

400
No.10
e o= e =i et
2 No.8
© 200}
R
#
B No.6
® 100k ° A
i No.9
OW
No.7
--100 s 1 L 1 . ! ) 1 L ] ) ]
0 100 200 300 400 500 600
B R (s)
400
No.4
300
z No.5
2 -
R 00 No.2
yf 7
N 100p No 3
A .
—-100 1 1 s | ! 1 ) 1 " I I I
0 100 200 300 400 500 600
B R (s)

(b) #hiERsD > ) > FHDEAL

7 HHEROT FTL—OUREBRUS ) X THIDEL
T F7v— iR EFECY LFFEUTCHEE TS, v >
FHAFBARN L L& IHTELLICELL T 5,

Measuring result of position, rotation and cylinder force on cur-
vilinear motion
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