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Research on Intelligent Joint Control of Shield Excavation Mucking
Volume and Active Settlement Control Technology for
Earth Pressure Balance Shield Tunneling

ZHAO Baosen', ZHAO Yajun®, LU Peng®, YUAN Jinpeng®, LIU Wei'
(1. China Construction First Group Fifth Construction Co., Lid., Beijing 100024, China;
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Abstract:To address the technical challenges of tunneling through sensitive shallow-foundation building
clusters in complex geological formations, including excessive muck discharge, increased ground
disturbance, and high settlement risks caused by uneven rock hardness, a real-time multi-source data
control system for muck discharge was developed based on the practical experience gained during the
section between the Xiamao Station and Baiyun City Center Station of the Fangcun-Baiyun Airport
Intercity Railway in Guangzhou City. This system integrates geological theoretical calculations, dynamic
belt conveyor weighing, muck bucket capacity calibration, and dynamic calibration of shield cylinder
stroke. By establishing a precise correlation model between cylinder stroke deviation and single-bucket
muck volume and by setting dynamic safety control ranges, the system enables real-time early warning of
over-excavation risks for each bucket. Furthermore, the identified over-excavation volume is converted
into the synchronous grouting compensation volume for the lower ring, and excavation parameters are
adjusted in tandem, forming a closed-loop intelligent control system of “sensing-warning-compensation. ”
Results indicate that this technical system successfully ensured the safety of the shield tunnel passing
beneath an industrial plant area, with a maximum cumulative building settlement of only —3. Omm and an
average seitlement at monitoring points of —0.31mm, indicating significant settlement control

effectiveness. The active settlement control technical system developed through this research has
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effectively enhanced the safety and level of intelligence in shield tunneling projects passing beneath

structures in complex environments.

Keywords : tunnels; shields ; composite strata;settlement ;intelligent joint control; dynamic compensation
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Fig.1 Geological profile of shield underpass section

1.2 i T XU b

A T b BT 45 R 2 2%, 2 F T BRORE A S B
i, s KBRS A FaRe )22, B K 5 Bk, iRk
ke om T =ik 86. 4MPa, nE 2 R B %, ZEEE
i Y T BRSO E 5 X 1 R[] s
T 3 B R TE R U, BT BR A
TR TR, MAIRD)R  ZZ B E VR, 76 & A 4 1 4R
P I O e s AW BRI AW, M N S N R (U
BALETTRE . B e, o8B 50 R VR S R HE JR 45 44
Xof 25 S 0T A W A AR, T b T R R T IR D)
Gy, ZRRKZE  BfLED, HUZEIME , s
FLEE AR5 K5k LR Em RS kit
B PRI AR IRCHE 1 55 B 500 T 4 1) 0 2 4 il
FARMRZR 0t 504% 0 5% 2 VR 3K Oy 32 00 b )2 o 81 4
iti, LASEI A 4 R N5
2 HEMEEHZOCEARE SR
2.1 HbFRNEEIE

ORGSR TR R 28 D B B B A5 A, BRI
TAHEE, 755 2 M ERIFLY 18m IETJEEV\UJDM‘E
EAMFL TP O 12 JE M 0 38 SRR AIE MBS L
R 2 A SR B FL TG B 25 5, TE i AN R
XD, ,®,, 5O, FS XK E KM AL
BRI E AR EENO, B @),
HXALERS , R RS A @, MORLERS , &
AT AT U A T T R A R RS A A
2.2 ERXIEHLZ I E T &

1) XV filh 50 B B S50 2 B il i 7 =
TP E oA O WU R i K P 8 B T



136 il THEA (FF3E30)

555 &

WOJRALB, B A5 I hid iy o 5 5 5 M, DTG DA 2
TR B MG IERETT .

2) TS B FLUT AR SO A, LR 2m, HEBE
Im, B ERVJRIRA, WEHR AR T7 5L, h 2
BRALN B e PN [s) 25 7 T, LA R s 35 47, B
AR FEAl R, I A R ST I ) A5 DR B R AR
FEEESE 1 HE 0. Tm® SRS W 5 R TR AR A s A 1
FKRAETE 1~ 2mm 45 (AL R 1 LT i
AR, BIERE A 0. 5MPa & IEbRUE, b7
JR FER P - AnE 2 B

5 B B28 5 -I\\IR S0, 580

) SEREEH

wwwwwwwwwwww
O

S = S

S S S e 2\

S T VRS
ARl HRBIEL
3m, SE4H

B2 FEEMBUERFEE
Fig.2 Pregrouting plan of building foundation

3) SRRk 1 0 i v e PR R A 1 R AR A
IR K JZ B IR XU, AR TR R %k g 1B HE TR D),
M JZE AT I 1], 17 A2 SR G A8 Ji 12 X 6 Bt
TN 2 855 W IS BX 20 1) B B T 2 8 FE S A
TR, XS TR 2 W/ d A W A R R 2
Wi YRR A = 2mm/d 58 BRI =30mm, 7
RS shBRER R B L ERE LA L 2m, N F & -
SRR B 25D, s KA TR 2, 7 DL R S 7
HOEHZ LR, TR AR R SR 7 5 W 4
PR, Bl 285 VR B I A B AR SRR R ) B
1B R R A A,

2.3 RSB SO

1) J& ) i 32E A DX B A2 b )22 R P < 4 B sk
L SEMACHLE] BB R0 R 2838 B B 15 PR 4E
S B B U 1 SRS KRS 45

2) Akt R v MARFEALHE 1 AR ),
HuJZ B BB 28 ks B 2 K B e 5, B
BT A R T BRI e S5, SEPR
JZE 1 RS R K M S A B R T 4R s R
B &0, 225 FEIE T HUF AR K 1 bk
WAL T2, m K ohoE 7548 2 h iy de ki S 24,
LB T A 235 1) KL IR B8R A, 2 B0 U S 80 WA
TCHFE 7 IRAS ; SEPR g DE IR 52, HE T b 2 B4 R

HARRE S, HoHb T /K 308 55, BT DL 428 1) i 11
F R IR M LG K 18 ~20m’ /3, i
A7 T FRRE 7 1k i 1 B HE S  SE FEHRE T

3) MR YA S PR R R B, - PR AR KA, T
BRBEAE He 115 S PR R ) e RAUAE 22 0. 1bar, P,
¥l m e A R 173 00, A 0%
R AR AR 11 A, I 0800 JT B

4)BEXF I R ER S @, ¥ 5 5 AL AR
r, NN ®,, A A AR SE R B KA R T
HERT T 5 RS 1 0 25 HH 60 08 3l K| e HE AU /&5 17 1)
R ST T LTI S A 0 I i 4 R w5
T SRR R R o R XURS: T A i S 5
X aniE 3 B

= W5 R R T 5%
= H R R T S8

18'0 42I 700 2<I~ 2I7 27I81
28000

j54 490I 500 §|8~ II 26I9

B WEREE  HERE/

IR TR/
(rmin") (kN-m) kN (mm-min~') t

B3 FEiiEitS Tt

Fig.3 Comparison of shield tunneling parameters
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