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Design and application of down-the-hole jet grouting piles in
water-cutoff of complex formation
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Abstract: With the rapid development of urbanization and the shortage of water resources, waterproof curtain which is one
of the groundwater control methods, is being widely used in various engineering projects. However, in complex strata such
as reclaimed riprap layer, mud-pebble embedded into limestone layer, sand pebble layer and huge thick sand layer,
construction techniques of waterproof curtain such as underground diaphragm wall, secant pile wall, deep mixing method,
high-pressure rotary jet grouting and high-pressure grouting method have many challenges of high construction cost and
unsatified water proof effect. Through a series of engineering cases, this paper introduces the mechanism and application
of a new waterproof curtain technique, the down-the-hole (DTH) impact high-pressure jet grouting pile method in various
complex situations. Through application, this construction technique is proved to be feasible and practicable, which can be
used as a reference for similar projects.
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Table 1 Construction parameters of DJP cement soil pile

I 24 WU
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K M MRS 1~3
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2 TITiENHARA

2.1 HEAE FthEEOKMER N AR5

(1) TFEHEN

KIEME SR LRI AEIE , AT RIE T R HE
F55 X, CFE 4 MRl s 2 s S AR, S b b
LN 71 400 m?, Hi FAAE 68 )2, Wtk 4 =,
R 3 2EEY), SEAHA 332 425 m?. FEEGHE
A 800 m, FEYLH KFFAZIRFE 13.60 m.

MO IEE X, FZEERN: OFREL
A A 1 4FE DL L, FEEpoky A R, WA
W2 NATEE . RCE, S 40%A 4, Fiff 15~
50cm, KFHA[HL 100~150 cm, SHAOR, BN
72, AIRGETER; @ IR A A R R AR 55
NIV, 3 0 Ao MU R /KA AR A 1.10~
520m , PR KSHEKALE, KAOLSZHEKE 5
MR . SR b 25 TR a0 B 4 o o

JE LT R 2R e e AE (= E A T
2D ERIBAEKIE R R ZEERFYI R, s
WA Z 5K, THEE. K. HRSEESH
BITEARIIE, BUKSREZE . 5 BR A2 M R07
IR RER BBHRAKRAL, iR CRRERL 14, 4
AW IR UK . JREUKIER R WA 5 FiR.

FEBIHEKBR, AMEMERIELE TS
JRHK A 2 IR EE L (M B N A DA R, (HlT
i SRR, Lt P R ) I BB A ZE RO, AR
PIREBVECN P, O A T R AR ]
R AIAR VT ) B . 45 A AL o i TR
I 2RSS AR 3, &t 2 IRE FIBIE LI
WG, F&HEIZIH BUKERKH DIP T Zk7

Jit T, P LA TR, 5 R K.
ZK147 ZK148 ZK149 ZK150

| zKiso
EXT: K 283 Y 7KL s
3 . ?7 / % g 2
:
x

=]

ﬁ-sggyﬁa

IEIRMEREAL

&

2
¥
2
?

2
o0
3

a

i

|
7 NN T2
NN

|
a
3 "iftm""”"‘" %
| = 3
£
28

g o N
Za e

a

SN | I ——
/’//H 3
| K

SINNHINNNN

4 HEAHERIEE
Fig. 4 Typical stratigraphic profile
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Fig. 5 Schematic diagram of original water cutoff system
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Table 2  Construction parameters

T H 24 T H HUH
IKIKEE 1:085 | MEEHESE 0.3%
IKPeH L B 1.65 EHRIET 30 MPa
MK A7 <5 MPa SE =0.7 MPa
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KB 30% B 18~21 #%/min
KPeEHiEMRE =1.0 MPa W& 90~100 L/min
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Fig. 7 Foundation pit can’t be excavated after using original

water cutoff system
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Fig. 8 Excavated to the basement after DJP water cutoff was
constructed
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Fig. 11  Occlusion between excavation piles after using

water cutoff system
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Table 4 Construction parameters

T H ZH i H ZH
IKIKEL 1:1 MEEEE 0.5%
KPR HR L B 1.6 M5 /1 30 MPa
K <5 MPa SIE =(0.7 MPa
KIebr s PO 42.5 $RTFH 0.33 m/min
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45 PWEPE, KIRHER 2%
LU 23 #%/min i 90~100 L/min
Kyt 28 d Pk IREE =0.8 MPa KL BESH <1077 cm/s
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Fig. 14 Pile examination after excavation
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Fig. 15 Photograph of water cutoff system
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Fig. 16 Core examination of water cutoff piles
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Table 5 Construction parameters

TiH 24 15 H ZH
IKIREG 1.0 DISIEN -3 <0.5%
IKPEH LB 1.5 W3 I Ay =40 MPa
7K A1 =25 MPa UL 1.0 MPa
KJerr s PO 425 T 0.2~~-0.25 m/min
KB =20% (=450 kg/m) L2V 20~22 #%/min
KJE+ 28 d HLEIRE =0.8 MPa KJgLBESH <107 cm/s
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