$42% B "= L T #M o #k Vol. 42 No. 1
2020 4F 1H Chinese Journal of Geotechnical Engineering Jan. 2020

DOI: 10.11779/CJGE202001015

£ [ R BUER R RINK B IE S A R AT Al 53

EHE, WEL, B 8B, Ak KEE’
(1. PEREEARTIESEE, Wl Kb 410075; 2. JOKFMEABMBEIFRARAT, =6 KB 6570005
3. WM B G A e AR AR, WiFg Kb 410205)

1 . AN AERRE AR CR RPN, 88 RAEH SR B E S R A e R WAE, &
BORWHE T LR BT HRBEEBRIFEG, R T EBE R EE RSN EE R R, i
FRATIRAL . HE 0T AR SE RIE T B HRL R AT A 2K R, %ﬁTE%%%%%ﬁ%Efﬁﬁmi\%
TEANKIEJIHIFEmA R . A ATEE R IR ERIE RYCHESMEK B E R e B, FEERIZIE REE
R, VKRR BB, A SR KRG, IR 5 LR AR AN, SR 3 A TR R (R R I
At — EFE L LM A A K R AT R4S o 4T AR PR HE 2 K 5 BERK e 2 SR ) B S B 2
WEFC SR LU A AR SN K BE TE 1T 3 S Bt Bt TS kiR it 2%
KIR): HAMHEKTT G BIRIY BIRs KE: KRS BBIE; ERESH

FESES: TU4S XEAFRINED: A XEHRS: 1000 - 4548(2020)01 - 0133 - 09
EEBN: ZEMRBA994— ), B, BN, MEoFd, MERBE TR HKERTR T/E. Email

tunnel lly@csu.edu.cn,

Analytical study on seepage field of tunnels with external drainage
considering effect of grouting rings
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Abstract: The external drainage method has been gradually applied in the tunnel engineering, but the analytical theory of the
seepage field of the external drainage tunnel considering the grouting effect has not been reported, which leads to that the
theory lags behind engineering practice. Based on the mirror image method and the theory of seepage mechanics, the theoretical
model of seepage field of the external drainage tunnel considering grouting rings is proposed. The correctness of the formula is
verified through the analytical degradation and numerical simulation. The influences of the permeability coefficient and
thickness of the grouting rings on the water inflow and the water pressure outside the tunnel are discussed. The analysis results
show that the permeability coefficient of grouting rings has a significant influence on the seepage field of external drainage
tunnel, and with the increase of the ratio, the water inflow can be controlled obviously, but it will cause the increase of external
water pressure. The influences of grouting ring thickness are relatively small, which mainly lies in that the greater the grouting
ring thickness, the stronger the control of the bottom external water pressure. The reasonable parameters of grouting rings are put
forward considering the requirements of groundwater environmental protection and the control effect of water pressure. The research
results may provide reference for the design of grouting parameters and the construction practice of external drainage tunnels.
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Fig. 1 External drainage method and its seepage path
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Fig. 5 Sketch of mirror image method
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Fig. 12 Summary of seepage characteristic parameters under

different conditions
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