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Study on effect of triaxial DCM and MJS method on protection subway
tunnels in operation

JIANG Kai', ZHANG Lu-xin', YAO Ji-wei?

(1. Zhejiang Jiaoke Transport Technology Co., Ltd., Hangzhou 310005, Zhejiang, China;
2. Hangzhou Jiaotou Construction Management Project Management Co., Ltd., Hangzhou 310008, Zhejiang, China)
Abstract: A newly excavated channel of the Beijing-Hangzhou canal will passe vertically above the operating Hangzhou
Metro line 1. To control the deformation and destruction of metro tunnel caused by the excavation of new channel,
protective measures should be taken. Two kinds of soil reinforcement construction technologies, the traditional triaxial deep
cement mixing (DCM) method and the new metro jet system (MJS) construction method, are studied respectively. The
construction principle, technological process, construction equipment, treatment depth and diameter, mud (slurry) discharge
mode and underground earth pressure control of the two methods are compared and analyzed. The advantages and
disadvantages of the two methods are summarized. At the same time, combined with the actual construction cases, through
analyzing the monitoring data such as the horizontal displacements, vault settlements and segment convergence of the
tunnels in the construction process, the actual construction effect differences in protecting the safety of the tunnels are
compared. The results show that MJS method is superior to triaxial DCM without considering the cost. The control effect
of triaxial DCM and MJS method on horizontal displacements of metro tunnels is good, but the control of settlements and
segment convergence is poor. MJS method makes the deformation of subway tunnel gentler, and the monthly deformation
can be controlled at about 1-2 mm.
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Fig. 1 Plane position relationship between foundation pit of
protection area and Hangzhou Metro line 1
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Table 1  Soil reinforcement scope of mixing pile in core protection area
95 e A B AR B A5 /m BETU /m
1 MR IE b5 il 5 [ ~7.80 +1.00
2 Mo Bk RS IE T 25 1L KR -30.00 +1.00
3 RN L7 A A S ~21.00 +1.00
4 ARG R IE b J7 B3 OK B 38 —7.80 +3.00
AR VGO RN b 75 B S ORI 445
> B RAL MRS LK b5 2100 +3.00
6 I T 0 5 1 E 7KOME e SiE A 58 -30.00 +3.00

VE: HbARBEIE TAR =5 9-9.3 m.

N TH PAMZ O RS X SR T, 4l A
AR FEARE AT MIS A R A4 E i T T2
S 3T B 2 i T T LA S it TR, ok
A3 BT B A R At T T AR CR 318 7 M Bk g 1 e 4
FHIZE S
3 KMeILIZXfLE
3.1 ZHEEEEAE
= A A SR = e B A i 5 FEALAE B
[ BETHR BEREAT etk , [ TE R RS M A Tk
RAGMBECEER T, 7E4Y LA /K I8 2
Bl Sk MR TR AR R K VR K 5 A E AR R IR A
PE, TES RGBSR S A A 7 U
fli ARSI Bk, B, PURSREE S
RESEFRbrdem, AT 2 Wit 75 SR G —Ffjit 1. 1
20, HARS R RPLE 2 AR N E L7 N
[ 3, KRR A6 7= e — R A LRI 2 R
L, AT N T SORE 2 [ &5 70, B9 T Ak
o PRI SR, T RCEL — o R AN AR E M KR
I+ 2R JE I S ARTEST R R FR bR i s T
JRRARK R, A S S priB ik LR SRR+
WK KA . RN E N, BT KRB RN,
— WA 5 A [ - FE () 5%~ 18%, 7K e I 7K AL S N
SEATRAE LA — s i M B AR ROk Bl % T AT
JiT AR Ak S RS S o 2218
3.2 MIS Tk

MIS TiFE NG A R, BREA RHE 2
MRCRLE 2 InERNE. B, HEUIE. IRBA . 5
W . PR R TP EARES R, 2
— PP RE AT 7K T 1 5 0 ] A1 360 4 75 A Hh 8 o [ 1)
Jit T3k, RT3 R ki R 3 3 5 v A FL Ak
R S AR b I ] A /KT R e T, o HL
AT LU REHEE A P

N,

MJS T35 n [ =44 73 A AN B B -

B BONEIFLBY B, TR L Tk
WS DG LT B K E e 0L, I B e e %
FUE B FL, B EEEHI7EL/150. BT HZ B0
fE AR E MR, A FLRCILIS AR R
TN TEREE, RHEE=20s.

5 BONTR BB B B, 8IS 22 A SR
ST R, BN TARIRE R, FHm R
EERAREE, LLA0 MPaZe 47 1 1 AL AR K
ARSI 25, H—k 2 ALE R . BT
EEBE SR R A R YIHIGRE ), BRI, RS
WY Ak, HAREER A 7.
OITFIEJEERY, SRBEHEREG, JHig—%
(R = o 8] B ot /N AR BT HE B, R e
] f5, AHAE L R R & MORAR (R 2 44

MIS TIEMEREAR W S 2 K D ki iy, Rl—2P
—a kW, B E N AP, EEE—ADEE
25 mm, AN — AN B ], R
A7 BT B AR F 15 42 A7 FE T 1 o

IR ARV 2 R 2 0%, B HE s
JE AP $RFEES, DA LB R . BiMEE
1= DA EBSS .

TV B S5 ) TR 7P | Wi ELAADRRIE L, 1S
PR ES, LRIBIYIREE « MR EEBRUR EL

o T 52 FE 5 B i A K Ve B AKYRK
B AN L A O . BRI R KR R
s WIS RO A, N SR . Ak, TR
T b o g ] e S A B A 55 28 1k b AR e
I B 1 o
33 FWEILZHIEXLE

AT AT MIS VA T 2L b sk 2
FioR e
34 FEMRERIIILE

RN MIS TR ILER SO0 A 3 B



2

Fete, 55 = HIPEREAEAN MIS Ty 12 8 Bk BETE 1) OR3P 0T 7C 173

£2  ZihIREAEFN MIS TiEME T ZHIENTEL

Table 2 Comparison of mechanism between triaxial mixing pile and MJS method pile
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Table 3 Comparison of advantages and disadvantages between triaxial mixing pile and MJS method pile
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Fig. 5
direction of triaxial mixing pile test area
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Table 4 Technical parameters at full construction stage of triaxial mixing pile
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Table 5 MJS method layout schemes for cement mixing pile construction completion area
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Table 6 Technical parameters of MJS method pile at full
construction stage
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