4% Ho5 M "= L T #M o #k Vol.41 No.5
2019 4F 5H Chinese Journal of Geotechnical Engineering May 2019

DOI: 10.11779/CJGE201905014

JeK BR3P E J1 R SE B M B RN R 2= o3 A

ANEEN, TAW, BRXES, FELX, Kk
(1. FBMN KRR SIAEE2EBE, W AN 450001; 2. JbpihRol koK LREFEERE, dbat 100083; 3. JbRizCil K2 LA BN THE%b,
Jbat 100044; 4. W RFNURB S HIIEGRA R, L5 W 215557)

& e 5T E R S S AN ], YRR A A R SRS A R S B TR 1 = 3. YRR S
KRR A G MV ARSI I T R I 4ERFR AR I 52 et . BEFIR/KBER GBIERN) MEMEISS H TIRK
TAEN E TR, GE#KE . SRR EHERME L EESRER T P B XA (TREEED .
AR SR J) T R B2 85K R AR B s, Joh Bk S i e YEE . — BB, KR )
W v UBUNER K /1420 kPa; (3P FRRONTRKEERE GREBIN) £, EEZFIKE S AE RN, 14
IN7E LR AT DU m 2 e KB R GBEBIN) $10, MIMBCEHZ e Rt 3 IRK S R X K BE
SR, SGINER/K 73 R AT D RS YR K S e X IRT, T ASREAE FE3G K o Ve /K S s ) DX IR B 52 A0 8 52 £ (1 5
M E R RN % RBYASCH IX A EE RN, Sy i 3 J] s 18 B 42 LA 5 /T 0.8~1.0,

KHEIR): YR KSR SR IXIAl: BOKIR ) VEKEERL: R AT

FESES: TU47 XEAFRINED: A XEHRS: 1000 - 4548(2019)05 - 0908 - 10

TEBRN: XI2EE0985— ), B, WELrmA, W-LE, JHM, £ZMAIIRKE RIS R - 207 H R T TAE .

E-mail: happyhome-liu@163.com.

Range of support pressures for slurry shield and analysis of its influence factors
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Abstract: The earth pressure balanced shield supplies a passive support for the tunnel face. However, the slurry shield offers an
active support for the tunnel face with slurry (liquid medium). The key work for slurry support is to choose a suitable slurry and
a support pressure to form a slurry cake and maintain its integrity. Based on the theory of soil fracturing and the wedge-prism
model, the upper and lower bounds of slurry support pressures are supplied. Slurry support pressures are analyzed with
consideration of hydrostatic pressures, soil properties, tunnel diameters and earth covers. It is suggested that the lower bound of
the support pressure is mainly affected by hydrostatic pressure and soil friction, especially by the hydrostatic pressure. The
slurry support pressure can be usually set as 20 kPa more than the hydrostatic pressure; the upper bound of support pressure is
soil fracturing (seepage failure) pressure, mainly affected by hydrostatic pressure and earth cover. The soil fracturing (seepage
failure) pressure can be increased by increasing the thickness of earth cover. And then the ranges of slurry support pressure can
be also enlarged. However, the ranges of slurry support pressure can only be moved but not enlarged by increasing the
hydrostatic pressure. The range length of slurry support pressure is also affected by the soil friction rather than other factors
mentioned above. Considering the setting of slurry pressure in shield cutter replacement condition, the ratio of earth cover to
tunnel diameter should be larger than 0.8~1.0.

Key words: property of slurry support; range of support pressure; hydrostatic pressure; soil fracturing; factor analysis
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Fig. 4 Pressure fluctuations during slurry shield tunneling
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Fig. 14 Case of slurry support pressure setting for tunneling under

high water pressure and thin earth cover condition
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Fig. 15 Ranges of slurry pressure for tunneling under high water
pressure and thin earth cover condition
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Fig. 16 Variation of slurry pressure for replacement of cutters
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Table 2 Feasibility analysis of replacement of cutters in various cases
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