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Tab.1 The main physical and mechanical parameters diagram in the section of North~North
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Tab. 3 Construction parameters recommendations in different strata

TS B R EREN TR E
/kPa /m® /kPa /m®

Mo JZ AR it .97 ¥ EEYES

PEFEBR A 12 10 A RZHE IR K . R K AKFL 5

BAEs o REDGHE 140 54 210 L 2 10
sl s S R b - PEPET G L 1 10 I RENE R 3K e K AR T 4B
MR RIETEIE 240 56 270 L ey 2 10
W 4 PEFETTER L 1 10 RN 8 3K e K AR T 4B
ik b £?Fﬂfwé 260 55 300 4 AL 25 10, [ AR I R 15 R A B
6 7] +
4 % ®

(OB o 10 10 BRI 983 . 7 S5 AR AR 2 ¢ 10 B9 B0 R X 4 e | oL it 47
KR LA R gead 10 10 BRZIE L e S A 5 I LS oy 2 ¢ 3 A0 B AR A U R BR A AT 2 R
Jei o YA AR T LLE TR R R

(2 o R - V) 2 RS 2 I 24 o 3 R R B0 A A J) BT 7 15~20 m BIFREJ5J5 35~40 m
P49 BT PAD & B 1) L R BT A 0 A i LR B PO O X AR ) 8 AR A 20 A R e XA R i 2
— 2y 1 AR 2 .

COAEJE F I Tad R v, bR DTRG0 EE R R N 2 H AR IR ) i i (R P RIS TR KA.
T X % TR il S b 2 T AR 1 A SO AR B AEE AR e, R AR R i R R SRR
T B RE WA HL R 5 25 2 500 BO[EL Y, 55 2R it T 2% 1R R it 3R 358 A Bz SE B il T il 225 3% 3 AT
B

S %3 H  References

(1] ZmEd, Jr BRE. o J5 P45 5 #4121 rh s mi st R TR iy R R A L) 1. BUARBRIE BOR . 2007, 44(5) . 72-76.
LI Shu-guang, FANG Li-gang. Analysis on the factors affecting ground settlements caused by EPB TBM tunneling
[J]. Modern Tunnelling Technology,2007, 44(5) . 72-76.

(2] e, KOO, &, 5. LRV ERZERE o TR im0 ], &A% 5 TR%, 2005, 24
(1): 52-56.
TANG Yi-qun, SONG Yong-hui, ZHOU Nian-qing, et al. Experimental research on troubles of EPB shield con-
struction in sandy soil[J]. Chinese Journal of Rock Mechanics and Engineering, 2005, 24(1): 52-56.

(3] RAGEE. ULIToR. BRI 22 5 E MmO R RS R RLT]. & %5 TR, 2006, 25(S2): 3945-
3952.
TAN Zhong-sheng, HONG Kai-rong. Study on composite shield and construction technique in complex uneven
strata[ J]. Chinese Journal of Rock Mechanics and Engineering,2006, 25(S2): 3945-3952.

(4] Xsfi, M. EMEREELM]. dbat. dhEREH 4L, 1991
LIU Jian-hang, HOU Xue-yuan. Shield Tunneling[ M]. Beijing: China Railway Publishing House,1991.



% 3 WA I 4 b 0 T A0 2 B D b R M R A T ML S P R AR 347

[5] PECK R B. Deep excavations and tunneling in soft ground[ C]// Proceedings of 7th International Conference on Soil
Mechanics and Foundation Engineering Mexico City, 1969:225-290.

(6] ®hHZE, RECOF, SRME. 5 B B 500 3 R TTRE i 52 m A 5 [T, 7O % 2 SRR B R 228 e . A SR BL 2. 2010,
42(3) :353-357.

HAN Ri-mei, SONG Zhan-ping, WU Huan-tong. Numerical analysis on ground surface subsidence affected by back
grouting of shield tunnelling[J].J. Xi'an Univ. of Arch. & Tech. :Natural Science Edition,2010,42(3):353-357.

(7] %A, XUSEBR. WOT R E i L5185 2% gl BT M. deat. o [E gal W pat . 2002.

YANG Jun-sheng, LIU Bao-chen. The ground movement and deformation caused by tunnelling construction in City
[M]. Beijing: China Railway Publishing House, 2002.

[8] RiubBE, SRECAT. JEM LM LX) A m e 5Bt R L] Aa 1% 5 TR%HM . 1999, 18GH T :1087-1090.
ZHU Zhong-long, ZHANG Qing-pin. Theoretical and experimental study on the influence of soil through Shield
construction [J]. Chinese Journal of Rock Mechanics and Engineering.1999, 18(Supplyment) : 1087-1090.

(9] Bk i, 0 He V47 I A 4 87 1 0 J2 it OGS R [T ). il THEAR, 2012, 41C1): 69-74,

YANG Yong-qiang. Key Construction Techniques of Earth Pressure Balance Shield in the Whole Section Sand Lay-
er[ J]]. Construction Technology, 2012, 41(1): 69-74.

[10] @m®iAR. £ LaHrhK 250 ok 2GRS EE 50 LT, #HRE, 2004, 2004): 33-42.

GAO Song-dong. Conceptions, Principle and Application Examples of The Separate Calculation and Combining
Calculation of Water and Soil Pressure in Soil Engineering Analysis[]]. Building Science,2004, 20(4): 33-42.

(110 B3, LJr2f s dEdeatIM . 3 . dbat - 3 A o2 th ildt . 1997,

CHEN Xi-zhe. Soil Mechanics and Ground Foundation(3rd Edition) [M]. 3rd ed. Beijing: Tsinghua University
Press, 1997.

The earth surface deformation and control technology as
EPB shield machine driving through layer with sand

HU Chang-ming , ZHANG Wen-cui » MEI Yuan, GONG Shao-rui , CUI Yao

(School of Civil Engineering Schooll of, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract ; Certain interval engineering by the EPB shield machine in Xi'an Metro Line 2 is taken as example. Based on the
statistical results of the monitoring data, and combined with the sediment improvement test, make a research is carried
out about the main factors and control technology of the surface deformation with the EPB shield machine driven across
the sand of loess and the full section soil. Meanwhile, according to the analysis of the field test results, the empirical val-
ue of the main influencing factors such as soil warehouses pressure, volume of excavated earth, grouting pressure and
grouting quantity etc are given. The result showed that when the EPB shield went through the sand layer, it showed a
strong inadaptability. But after the sediment improvement test by the bentonite clay, the driving speed of the shield im-
proved quickly and the construction progress became relatively fast. When the value of soil warehouses pressure, volume
of excavated earth, grouting pressure and grouting quantity are respectively controlled at 140~260 kPa, 54~56 m’, 210
~300 kPa and 4 m®, the EPB shield machine showed a satisfactory performance. The conclusions serves as a reference
for the problems of inadaptability as the EPB shield machine was driven across the stratum in similar projects.

Key words: EPB shield machine; full section sandy soil; inadaptability; sediment improvement ; deformation control
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