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Fig.1 Closed-loop control principle of target pressure

RIS HATHBE . BRI T4 08 A 5 SCR o Be
WA TR A DRy FAR T 38 e B i 22 8% A
i F bR T 9B T B H AR T 248, AL
PRI AT AT

3 REVERNAG-F- S A

SIS T H AR S ) % 1 0 e PR A4
TR AT AT AR YGRS T R AUB A L 55F
B MRS 13 mx8 mx8 m) , W&l 2 s, 4w
B FEHIMER MRS JEHIREAL S 3
TR RS S AR A

Sk B I WL AA A 2R 458 R g e o LS
ARUARI A 5 AR IME LR 6.8 m ) 4 - JE A HL
AT Rk PR R RS HERE RGN B PR 3 A ER
SRTETEE T EIREHLRT I L FE AR T 36, Hei &
i 17 HET AR 240 mm 72 2 200 mm A SR 6T
20 1% IR 25 DL ] 2) , g 2 9l 46 340 T 5 0 7 7 L
PR R b e A TR I (i 2 LAl ST )
PRGN RE . © A T RRE i i 0 1 e i
PRI I RA AL S 74 RS 35/ N SR ASEAUL T b J2 2% A, i
ARV AR e S A L5 F R a0 & 7R SR
VIRAR I 2 4R 55 22 TR 2 5 i o J 2 B4, B
PZ R AE RIS IS O o7 B LB BRI A
fifi 22 5 RGBS B S A5 1) SO B e e o 2
AR R4 5 H A Z IR, ST hE
b TR S ) O i AR B 6 A BILAL S 1 52
mal , AR P B AR T ARSI

ARG SN RGBT RS —3, 6 41T
360 mm T2 3 000 m A4 A [ 2559 43 A 4 UK 3
BLLL AR, A3 A 24200 1.8 mo JHIEL R JE [ 5 T 6 2
Jo b A T S AR TR T 5 LAY
AR, k) kA K AT A 13 800 kN A 17
Ao WSS THREIMET  ORIMED | SOK
26 IEERIBROIAR SR, o TR ET A T 0T
IRIGAL BT B, ORI EL TG ZEAT 5 SRR 1
AT S IR ATL B S fih , PRAS Al 115 AT (R S ALY
I, W RS B R g g
FIRSE, A% 6.5 m, A58 0.95 m, J&£ 0.25 m, >R 22
mm 5 Q235 WA HIVE . HEIAE k9 b, 1 et T
HeK, 2 B4R e L1 FI 12, 6 HebrvEE B1~B6, %t
TRHGE RN & LEmEA, RS R & 2. B h
PEEENFUR > B3 B4 B2 .B5 .B1 . B6yL1\[2<F,

4 AYMET A o DO R
41 BHHSXMAOHEAE

FE59EESH (B 406H0), 2022 FE10 AR 171
Vol.59, No.5 (Total No.406), Oct.2022




AR 8 B AR

MODERN TUNNELLING TECHNOLOGY

AT BAREEA RS F MR BEE S A SRIEFHEA

.‘\\\).

=
\\

S\

S
A

7,

PO\

[
N

N

s

JEraEE RS
8 frPEsEpL

Wah W TR L
1 1/
Eﬁﬁ' iﬂ"é
| )

Mle] | gl
U U o g

K2 wlsra

Fig.2 Model
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Fig.4 Distribution calculation model of the total thrust force
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Fig.6 Oil pressure responses of the thrust hydro—cylinders in the driving test with free partition technology of full-cylinders
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Fig.7 Total thrust force vector of the thrust system in the driving test with free partition technology of full-cylinders
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Fig.8 Shield posture and driving speed in the driving test with free partition technology of full-cylindes
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Fig.11 Oil pressure responses of the thrust hydro—cylinders in the driving test with self-=compensation of missing thrust force
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Fig.12 Total thrust force vector of the thrust system in the driving test with self~compensation of missing thrust force
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Closed—-loop Control Technology of Shield Thrust Hydro—cylinder Pressure
Based on Target Total Thrust Vector

ZHU Yeting? GONG Wei'* QIN Yuan'? YUAN Xianghua'? WU Wenfei'> ZHANG Boya'? ZHU Yanfei'
(1. Shanghai Tunnel Engineering Co. Ltd., Shanghai 200232; 2. Shanghai Urban Construction Tunnel Equipment Co. Ltd.,
Shanghai 200137)

Abstract: To solve the problems of shield machine instability and exgessive shield posture deviations caused by the
lack of thrust force, a closed—loop control technology of the thrust/cylinder pressures based on the target total thrust
vector was proposed. Two thrust force vector calculatign methods regarding to the shield driving with free partition
technology of full-cylinders and the shield driving with self~compensation of missing thrust force were established,
and the feasibility of both two methods were verified by constructing a large—scale model test platform, the testing re-
sults show that although affected by the performance of the proportional reducing valves during the two driving tests,
oil pressure delays were found at the moment when the target pressures of the thrust cylinders changed, the mea-
sured pressures were controlled within + 4% of the target values generally, and the total thrust force vector was main-
tained stable; the driving speed and shield postures were well controlled in the driving test with free partition of full-
cylinders, while the acceleration phenomenon of the shield machine was discovered induced-by the fixed flow output
of the propulsion pump once part of hydro—cylinders were retracted, and sudden changes of the shield postures were
caused at the same time by the response delay of the oil pressures and the unéevenAlow supply from the propulsion
pump, both the driving speed and shield postures returned to the initial'values after entering the full-cylinder thrust
state; in the whole process of the driving test with self-compensation, of missing thrust force, the shield driving speed
and the shield posture deviations were controlled within + 3 mm/min and =6 ~ +4 mm related to their respective ini-
tial values.

Keywords: Shield machine; Thrust system; Total thrust force; Closed—loop; Model test
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