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Construction Technology of Shield Tunnel Crossing the Yellow River
Under Strong Permeable Sandy Pebble Strata
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Abstract : In order to solve the engineering problem of water leakage in the tunnel door wall of the starting

well and the receiving well, the stagnation of pebble in the lower part of the mud water silo in front of the

cutter head, the mud cake on the cutter head, and the leakage of cement slurry at the shield tail during

shield tunneling crossing the Yellow River under strong permeable sandy pebble strata, relying on the

shield tunnel of Zhongning Cogeneration Central Heating Pipe Network construction engineering,

combined with the field practice,this paper analyzes the parameters of shield tunneling and the selection

of segment assembly, and studies the construction technology of shield tail seal brush replacement in the

hole, cleaning the stuck pebble with pressure inlet warehouse, and changing the knife with pressure inlet

warehouse. The engineering practice shows that the temporary sealing at the end of the tunnel door and

the treatment measures for the leakage of the tunnel door wall can ensure the smooth start of the shield,

the sealing and pressure maintaining measures can clean up the accumulated pebbles of the cutter head of

the shield and resume the excavation smoothly, and the grouting reinforcement and the replacement of the

shield tail sealing brush can solve the problem of the mud leakage at the shield tail.
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Fig.1 Shield tunnel crossing strata
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Fig.2 Temporary sealing design of the shield tunnel door
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Fig.3 Starting section pressure filtration and

screening of pebbles
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Fig.4 Comparison between theoretical and actual values

of mud water pressure at the starting section incision
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Fig.5 Relationship curves between total thrust
and cutter head torque of shield tunneling

at the starting section
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Fig. 6 Relationship curves between total thrust
and excavation speed of shield tunneling
at the starting section
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Fig.7 Relationship curves between cutter head
torque and excavation speed of shield tunneling

at the starting section
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Fig.8 Relationship curves between slurry inlet
speed and discharge speed of shield tunneling

at the starting section
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Fig. 10 Screening of waste soil with pressure

inlet warehouse
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Table 2 Excavation warehouse mud replacement and pressure maintenance requirements

g eI ARNT /F'zﬂfzéﬁr;( ﬁﬁ@Lﬂ PEHAGA ?)Eﬂg?}ﬁ% é}ﬁ ’cJJDEﬁ
wE TR KIMAEHR ) /s Wi/ m? B I]/h A I)/h FoR/kPa
1.10~1.15 40~50 3~4 12 390
2 1.15~1.20 60~90 3~4 [IF% 1 PE3 0.5 24 390
1.15~1.20 90~ 130 3~4 24 390




2025 No.3

W AR T R R KR B A M2 A B i T AR 33

BLIFIESE, B RI7E G M J5 10 PRGN (915~ 924
) BIHAT RS E G A8 I I8 Bk K B4
FELIT AP K 2E A G R R FR . FFERTT I R
FLIEATRA N, 02 A (5 FH 7K B 268 7 v ok 3R IR 64T
s R K

3) G AR I A A R

KA SRR B SR G 5 R E AR
4.5 RIS

1) il R SR ZE 2 0. 5m, [7] 2
] N RS, RIEY] R 77 320kPa A,
MWALHR 0. 5m B SEA R 1H 2 350kPa,

2) A sho il e & MWL, BB T 2 6 55
WO, KBNS E T, 8 i 45 i 558
TR PARRTE 0. 5m A4, B 2 3% 3 1Y
ST, 5 m s Ik fe e i e AR e 5
THZ G % 58 5 e 2R AL FE 0. 5m, 1R
350kPa 547,

3) MW MR E HER s TSRS
1) 10% B, LEE A2 SRFE 2h N TE SR &
A RSN, TG 2 M R AT TR 54K
4.6 HEFMHE

FRRBTE BUE R J5 , TR e iz 6
ZIA ) i, A SR WAL S S B, TR
W26 AR D) P, SR A FE )
FUEJa , AT AR
5 BRREESRLEEERAR
5.1 KB Us I KA JE A

JEFYEIE Z 929 PRI, M T AR A AR AR, T4
JrAb b )Z R OE A L T B T AL )2 AN, JE Y
B HOR R R 8 ) 0 R e T, SR
WRFEFESHZ RN SR EE R, I 585 TS
WWILFEVE RS 4 65 B% Sl (WLIE 1), R
WAEH IR T )6 B % 2Rl T 5z i g % e 1 5
BE S5 IR R 7 1) (%) ~F- A7, 1 0 s %88 ) 7 2 Al ) I
FEWT M AT AH 45 R r i b 2 9 R & AR 58
A BT T HE ) 0 AR RO R E K &
A 1) 3 AT Tt ey 4 SR [EIAE N R4 S
BE BB G, PR 928 FRAE 4R 13 SihEL
B R 5 )E Se A R IRJe K m b, T g R
[ B R 40mm ,  F UL AT UL I T R 2 e 2R B
WG L ARG R, % R sz 5l 1w, 12
] 7K b F AR AR AR B, 1 I BT A AL — 2 3
FEl PR AR 52 AR S 7 A Al e, 5 3580 70 285 Il
5588 R ok B A TR 3K A iz Ab KA B T B KRS
.

11 RBRERHEEEMLEXR

Fig. 11 Position relationship of shield tail structure

during mud leakage
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shield tail sealing brush replacement
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