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Abstract:
construction, slump tests for watered sandy stratum in

In order to improve the residue in shield

Shenzhen were conducted by using foam, bentonite and
polymer. Based on the results of field test, laboratory tests
including electron microscope scanning, permeability test and
compression test were performed. The variation of soil sample
properties as meso-structure, the seepage and squeezing were
analyzed. Based on the tested data, the effects of additives on
improving plasticity-fluid and capability of retaining water of
sandy strata as well as the balance mechanics of shield work-
face were discussed in detail. As reasonable proportion,
bentonite with mass ratio of 1:7, incorporation 8% to 10%

were determined providing valuable experience for shield

ks H . 2014-10-20
HEE&WE . ERAAPEFES (51178336)

construction in the similar strata.

Key words: watered sandy stratum; earth pressure balance
shield; soil improvement; electron microscope scanning;

permeability test
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Fig.1 Longitudinal geological profile of tunnel in Shenzhen
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Tab.1 Common additives in shield construction
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Fig.3 e-p curve of improved soils
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Tab.2 Test results for compression test
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Tab.3 Test results for permeability test
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Fig.4 Test results for scanning of improved soils

P HC AT AL, b T b S 2 ) 2 O 5 4 B Bl R T
H+BARERICR. Mo TREVBERRZ IR
BOREZE.

L.71

4 PZEBELTURMRSH

R EBG T, 3T %5 B A, R LUIR
HWHAE B TRV RHEME TSR TR P E
BERFEFIL R 3% ~4% S8R 2% ~6 % K
WHEE Y 1.7 5MBE R 820 ~10 % I E T +XF
BAKWESATHR , M, W A& R LR 0. 3% M
SFREYBTWHE. I H 2 BT S K2 F
HER , HE3E B B #E 35~45 mm « min~ ' Z 8], LA A
1 200~1 500 kN * m 2z [A], &3 + 8 7E 56 ~60
m® Z[E], HEE S A H . R & M4 ot g
o BACR B AT

&l 5 S JEF Rk i T SRR L T A L R R
ESEmRlZipxR. mE s LU N, EWES
KD PE i R, R o R T AR
HELETHAME 1 160~1 328 kN « m AH LR K, J1 4%
R SR K, UL T £ R JT B R R L2
YRR TAEFRIEAN2E. 460 A TFIEX I TEA
IR 3% ~4% SMBE R 2% ~6 % FIHLIER, T]
R W] S A, AT IR TE 0 L BA 84
FATER B R (B M T U Bl AR SRR, T B
AL AN K. 456 Ak b J5T 45 11, Ik T T 16T &G
J2AHA5 470 A A T 35 5% AN L U AR AR
FE. 490 A4 TT iR FIaHff AR ol 306 ~4 06 4b
BEA 2% ~6 N MR R 1.7 2R
8N ~10% Mg X EKPEHTR R, &
R MR RO R, BESISTHEEN

e TR

~~~~~ LR

B L
1465 12200

12 000

1800 =~

TIEHEH/ (1 - min-1)

131

g
16005;

<
1400.&1’1‘&

=
1200 5

1000 R

YEHEE B/ (mm - min-")

1
I~
=

800

135 4600

440 450 460 470 480 490 500

Fig.5 Relationship between cutterhead torque, rotational speed advance speed and additives

5
5 B TIEAE EE EEEESHEMAZEXRA

510 520 530 540 550 560



1708

Gl ¥ 1=y el )

R

FEI . 465 A R A% 1 6 T 5 i 2 Ty 2 B T >
J= B IAR G AR T O] S A R MR, H AR
T IR BRI R A IR | B X Kb
B HEATE W R, TR TSR E . TAERIR
R &L RBCREE. 456/ 1 AT, Gk
E R R PN IR PR OB RD TR £ S
2, Ui B ke BT RTE MRS L Z 3 A B
A RBOR.

5 #Fit

TE TR T R IR TR i e IR A A e
R BRI BB LU 4518 .

(LD BABES, RAREEN 1: 7588 R
8% ~10% M LT R G W+, B HE
4t BEAE T I it TR

(2) MLIRFT T B0 /KA P Hh 2 0 548 1 AR5
R £ B /KA bR W R 4 R R AR A ek R 3%
RiRmaATFREYRHEMZWESEEIRA — €W
MRAER.

B BAWKEKW K, HB &R T
27.54 %, ] I, R X L )2 1B 3 P BB — s K
L AEAAK BARHE K, THEBER
BERKFRIKT 67. 00% . X FR R M)Z KB &6,
I+ A EFEE BFWECR: RaFREYHE
HBEFEBE A RTINS BB RBEKT
39. 34 %.

(4) WISV 1 F B35 40 5 4 i B 3 A TG
1R A s B A 4 80K BEAS JE 75 B B0 Ao Tk 1)
LB, X & KD 2 R A s A R R B Ak
R MRS FREYRANAE —EWIHEAEN,
B RS FREY Mo ORI 45 PO K
TR I, 5 BUB I AR 535

SR

L1] ZRfh, BB, BEMEESARMEMETEET]. £+ T8
B, 2001, 4(12): 18.

ZHU Wei, CHEN Renjun. Technical problems and construction
management for shield tunnel[ J]. Geotechnical Engineering
World, 2001, 4(12); 18.

Quebaud S, Sibai M, Henry J P. Use of chemical foam for
improvement in drilling by earthpressure balanced shields in

[2]

[3]

L4]

[5]

Ls]

L9l

[10]

[11]

[12]

granular soils [ J ]. Tunneling and Underground Space
Technology, 1998,13(2): 173.

Bezuijen A, Schaminee P E L, Kleinjan J A. Additive testing
for earth pressure balance shields [ C] // Geotechnical
Engineering for Transportation Infrastructure. Balkema: [s.
n. ], 1999: 1991-1996.

Jancsecz S, Krause R, Langmaack L. Using the slump test to
assess the behavior of conditioned soil for EPB tunneling [J].
Environmental & Engineering Geoscience, 2009, 8(3):167.
Raffaele Vinai, Claudio Oggeri, Daniele Peila. Soil conditioning
of sand for EPB applications: a laboratory research [J].
Tunnelling and Underground Space Technology, 2008, 23(3):
308.

Sotiris Psomas. Properties of foam/sand mixtures for
tunnelling applications [D]. Oxford.: St Hugh’s College, 2001.
JEER, A, A%, LEVEED M bt T e
BRI ], A0 i S TR, 2005, 24(1); 52.
TANG Yiqun, SONG Yonghui, ZHOU Nianging,

Experimental research on troubles of EPB shield construction

et al.

sandy soil [ J]. Chinese Journal of Rock Mechanics and
Engineering, 2005, 24(1). 52.

B, B, P55 TEVEEHNETZFEDEE+
BRABHRT]. HEZRABEREZR. G RBER,
2013, 45(6) . 761.

CUI Yao, WANG Xueyan, et al. Soil

improvement for earth pressure balance shields construction in

HU Changming,

full section sand layer [J]. Journal of Xi’ an University of
Architecture & Technology: Natural Science, 2013, 45(6):
761.

Kar R . PERR W KD R E MR TR ARLT]. SiERE
FHEAR, 2012(7): 103.

ZHANG Liquan. Full section shield construction technology of
Xi’an metro anhydrous sand stratum[J]. Railway Construction
Technology, 2012(7):103.

EHW, KFL. FTARPIRAERE T X EARBELRR
HARD]. BOEZWEAR, 2013(4): 47.

WANG Chunhe, ZHANG Dingli. Study on soil conditioning
techniques of shield tunneling in waterless gravel strata
injection [ J J]. Railway
Construction Technology, 2013(4): 47.

Add, TN, WU, RIRMIREAR A - B4 5 1 9 B
FAT]. ARSI AR B R, 2009, 8(3): 46.

SHI Jing, ZHANG Xu, GOU Mingming. On the application of

foam technology in the earth pressure balance shield []].

through conditioner partition

Journal of Shijiazhuang Institute of Railway Technology, 2009,
8(3): 46.

THR. BADEEABELHRREARL] RERHHER,
2014(3); 86.

NING Shiliang. Improvement techniques for residue soil of
shield tunneling in waterrich sand bed [ ] ].
Construction Technology, 2014(3) . 86.

Railway



