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New technology and loading tests of horizontal jet grouting arch

LIU Jian-guo®™ %, ZHANG Hui-dong" 2, ZHANG Hui-le"? ZHAO Yan-fei* 2, ZHONG Dong-bo" 2, XU Han"?, LIU
Zhong" 2
(1. China Jingye Engineering Co., Ltd., Beijing 100088, China; 2. Central Research Ingtitute of Building and Congruction Co., Ltd., MCC

Group, Beijing 100088, China)

Abstract: Based on the equipment performance and construction problems of horizontal jet grouting technique in China, a new
construction method for rotary high pressure horizontal jet grouting and new equipments are developed based on field
technology and loading tests by China Jingye Engineering Corporation Limited. In field tests, the seal equipment achieves good
results. The excavation shows that jet grouting piles lap joints are dose and have no cracks after 28 days' maintenance; and the
construction effect is good. After cleaning out the overlaying soil, it can be seen that the texture of the jet grouting pilesis
uniform, the lateral and vertical lap joints are good, and the occlusion size is about 0.2 m. The compressive strength is of
returning fluid sample blocks is about 60% of coring blocks. Based on the full scale tests, the Q-s curves are relatively stable.
The cracks occur and are constantly extended, resulting in collapse of the jet grouting arch by cracks perforated. Numerical
simulations and tests show that vertical and horizonta displacements of the jet grouting arch increase with the increase of load,
and the maximum displacements occur at vaullt.
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Table 1 Composition and parameters of soil strata
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Table 2 Main technical data of SJ-180 drilling rig

RS S3180
B ) Kt RATHE/mm 12000
871k KA/ (N-m) 12000
ZIPAPSIST 0~50 rpm( g rl i, o] EoR)
HERT P14 £ 1 240°/0~1.5 rpm(FCK T, 7T BIR)
MaAT AwifhiCc ) O~ 15(n %, W] oK)
451k IR JIIKN 60
B LN (memin ™) 0~10 (Gg i, W &ow)
JEME AR T ((memin™) 0~2 (L&A, 7 8R)
BN 8OHP ZE 311 H1+90kW HL B
&R 9800 mmx=2500 mmx3300 mm
JiiElkg 18000
it L P Y L /m 30005640
it 1 5 i L /m 3700~7200
FEWEBE B2/ mm R 600, W E 800~1000

En BiE W L c 4
/m /m (gem™)  /kPa  /(°)

E3 RN 15 15 1.89 0 10

AR 5.8 7.3 1.81 15 20
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Fig. 1 Cross section of test arch
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Table 3 Construction parameters

mEAE PR BNATIR BNATRERE MEg s
B s w THEE W K K

IMPa /IMPa  /(ecmmin®) /(rmin®) /m /m

! 40 2 15 15 10 65
#2 40 2 15 15 10 %
“3 40 2 15 15 10 x
4 40 2 15 15 10 &%
5 40 2 14~16 135-15 10 I
“6 40 2 14~16 135-15 10 &
#7 40 2 14~16 135-15 10 &
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Fig. 2 Excavation effect of test arch
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Table 4 Compressive strengths of test arch

*}3— % # 1 #2 #3 # 4 #5 #6 #7
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HMpa 11 118 108 83 98 84 96
g
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Fig. 3 Draft check of field loading
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Fig. 5 Photo of disruptive jet grouting arch
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Fig. 6 Curves of measured settlement
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Fig. 7 Curves of measured horizontal displacement
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Fig. 8 FEM mode of jet grout arch
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Fig. 9 Calculated values of pile settlement
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Fig. 10 Comparison between FEM and test results of vertical
displacement
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