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Practical calculation method for column radius by

single fluid jet grout system
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Abstract: In order to solve the problem that how to reasonably predict jet grout column radius
when using single fluid system to reinforce soft ground, by theoretical analysis on the
construction of single fluid system., taking the jet grout column with unit length as the research
subject, a practical method for predicting jet grout column radius was proposed based on the
consideration of the effect of jetting fluid property, jetting energy and resistance of soil to

erosion. For the case of fine-grained soils and coarse-grained soils, the results of cone penetration
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tests g. and the results of standard penetration tests Ngpr that frequently used in geotechnical
investigation reports were chosen to represent the resistance of soil to erosion. The quantitative
relationship among column radius, energy at the nozzle E,, and the resistance of soil to erosion
(the result of cone penetration test g. and the result of standard penetration test Ngpr) was
established in this method. Then the variation of column radius with energy at the nozzle E, , the
result of cone penetration test ¢. and the result of standard penetration test Ngpr were analyzed.
The calculation procedure of this method was summarized, and the analysis results of the
calculated and measured data in field verified the applicability of this method. The results show
that column radius rapidly decreases with the increase of the result of cone penetration test ¢. and
the result of standard penetration test Ngpr, namely, the higher the resistance of soil to erosion,
the smaller the column radius. The higher the energy at the nozzle E,, the larger the column

radius. Column radius formed in coarse-grained soils is larger than that formed in fine-grained

soils when the jetting parameters are identical. 2 tabs, 6 figs, 25 refs.

Key words: road engineering; soft ground;

theoretical analysis

0 3

J& . & 15 e W 4% R Chigh pressure jet grouting tech-
nology) & i 23 % % & b B 5 20 % % T8 8 i S
JrEAF R T N T . B g DAE B 1 Sk e
RN 0 7 B S o 7 NN ) VA AR 7) [ S DR
g ERIR G oK e LR G W, &ad — Bt [l 1y
R 5 B e 1 T (1 44 B iy S o s ) % . 20
28 70 AEACHT G - PR RE W E R 46 B T H A4S, Bl
J& T 2B RURE 25 BOR B W & e DA K B AR
e R A BT SR A AN W AR R e T R R A
) TR R R E R T — &R A E TR,
Fig HEBUPE 2o i b W S AR A A ) o T JE MBS L ik
— BT LA 43 SRy« B T BT L A S SR K DR 3R |
T L (S KU IR R 4 A R L A TR (g
SR KV R 48 A S0 RO e Tk 2
Ho e faf R N T2 .

BOAE A2 T 53 5 I 2 B T et L v e
T AE ) — A ] 8, AR i WS it A LR i
TR BUHE A2 09 52 e DR 3Ry« 8 A A A ) P R i
WE SR, B S R B R e i O R AR
IR IR B8 2 8. 2 A A0 R Rk
2290 777k . Shibazaki MR 85 % N i 50 45 SR H2 10 T e
W AT 2 AR T O A 22 0 o 2L AR T AR O i b R I
R 2 Sk B A 0 P B S, O ELAR ME B e, R
11 h7 = 2 e i RN SO L B3 ) A o 2
2 FOR s AL T 2K 3 O i B AR R AT T

T

single fluid jet

grout system; column radius;

Fk& . B A E AR K P R A - Modoni Jy
BN CHo Jy MY (Flora ikt 45, X B HILHA
— 5 BB AE S Al vT DL G b A B — S T Y
M R AR E 2 HEZENSBAET
%, TR N TR AE S A B T 45 AR A 8
AR

AR 30N BRLAE E IS Tk it T R R & TR I
W% 5 et 5 R ARHCHT 7 . B2 O S AR 0 S5
T TR SR N B 6 AR - FURDRE - ST
A% L5 I A It RE B EL VB ) i R 56 7R A
MIAEIRBH 11 qc AR e 5T IR 50 3k 45 19 Ar Bt 4L
Nopr B E KR o I8 1 XA 7] 5 50 R b
7 S0 B R AT R B A3 AT S DI UE LA B

1 HERERSRE

1.1 tEFEE

BT I T3 ) AT 2o AR A A A R i AR A
AT ML . T AR W B
TR 72 S A AR SR I . R R 1 o B T
WS T3 A A s D R R R A R 3 A B B
e R 530 10 77 2R L B e K TR 45 K Fi R — i 1 L 41
TRATE MUK IR, 98 J5 8 3k i e 58 58 3% 20w 3k, Jf: f
AR /I B i W 55 1 T LA A R IR D 1 v TR A I
CEESBREHR — L) Q /B4 S 1k m
FAEL A FH 2 o i IR A [ 55 ) L A % 2 T
S il A 5S4 T AR A 9 5 A AS T DD S E A B 7K
REES5HERBRAEEKELRAY. MBS
— Ay LR E O S — A KR K — R



94 k& XRFFROGAMFR)

2017 4

Hin >
, A¥t
Eﬁﬁ'—ﬁj:> BEY| kRE TR
HWEEA Bk

1 B T v PR
Fig.1 Schematic of column formation by

single fluid jet ground system
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ig. 2 Jet-soil interaction in construction of single fluid system
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Fig. 3 Variation of R, with q.
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