F29BHE 12 = + | 2 Vol.29 No.12
2008 4= 12 H Rock and Soil Mechanics Dec. 2008

XEHS: 1000—7598—(2008) 12—3451—08

ERAREREFT R ERY PRI

e L=

(1. ERTASE K2 BEIE b N TREEE B TR0, dERT 1000445 20 TR BeSEHI R AR, 1T 361026)

R

BB E R TR AR 2005 EESENRIH, TH 2 A AR I B AL, T AR A
Ll b AR B2 3 700 m, SRR 6 A-iEhnitk. FEiE e re TALIX 1) 685 m BCR HESFEIA 34 m (FyRHIE L 4 27 il
Mol 67 MRS ERMTY . WTEM LN S ERAT 7~24 m, K30, MR, WA NIRRT E 2, S
Z o4 XA, MR S =i & AT I BAR 20 m 247D, il RS, 9 T PRIUEREA M g i 41
Yot ae 4, SR T DAL R PR AN R A A% O i A R 2 5 6, FF TR 1047 R 105" 3T B3 ik sk, SRIUHb IV 3% AR
PIES I 7R A T I R RN 55 R AR THIRRES o AEBLIZARE b, MR A R 1 S, R HE T AR e A R ShlA v o
T3 5 PRI P T AR R R s, BT S it v s J2 b o A R o [ . S BRERE R UK U5 5 2k R
FETHIRE RSO o TRV RO R TP AT SN (A B S TR A BT, BB T R T Z RS 4 M2 0 BTSRRI g SR T8Ok
ZIAIMRER, BH TR B NGES . I8 45 A s f5 2 5@ it T30 Fde S, 90 L v] R R BLi g
Sy M (N

X OB OE: ARER WReTh RENER WEEK

FESEE: U459.2 XHERFRINAG: A

Experimental study of whole process grouting used in tunnel
passing through existing structures
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(1. Tunnel and Underground Engineering Research Center of Ministry of Education, Beijing Jiaotong University, Beijing 100044, China;
2. Xiamen Road And Bridge Construction Group Co., Ltd., Xiamen 361026, China)

Abstract: Xiamen Triumph Avenue Project is a significant construction project in Fujian Province in 2005. This project consists of
multi-overpass and two overlength tunnels. The tunnel from Lianqian to Wucunshan covers 3.7 km, which is the standard twin-tunnel
two-way six-lane. The first stage project of Xiamen airport line located at Punan Industrial Zone contains multi-arch tunnel with
width of 34 m buried in shallow depth. It passes through the bottom of 67 existing buildings and may cause great risks. The layer
between the ground surface and the tunnel top is only 7-24 m of length and is bad in hydrology and geology. The top of the tunnel
consists of mixed backfill soils and sedentary sub-clay layers, and the bottom consists of fully and strong weathered granites. The
ground water level is high (part of the tunnel is about 20 m below sea-level). In order to guarantee the safety of existing ground
surface structures, whole process grouting is put forward which aims at process control and process restoration. #104 and #105
buildings which are going to be removed are reserved as structures for experiment. The method of surface grouting and grouting from
tunnel is adopted on these two buildings. According to the thought of whole process grouting, control standards for the existing
structures are made. Laboratory experiment is made to compare the effect of different kinds of groutings. The effect and feature of
grouting and consolidation on foundation, dynamic track grouting and restoration uplift after tunnel complete are studied. The
relationship between grouting and uplift effect is also studied. The result of this experiment can provide experience and guidance for
further construction of the first stage project of Xiamen airport line and the study can be adopted as reference for similar projects.
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Fig.1 Appearance of the buildings for experiment
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Fig.2 Position relation between tunnel and building
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Fig.3 Flow chart for whole process grouting
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Fig.4 Calculating model for structure control standard
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Fig.5 Analysis model for construction simulation
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Fig.6 Ground surface settlement history curve
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Table 1 Laboratory experiment for grouting materials
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