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An approach to calculate diameter of jet-grouted columns based
on turbulent flow theory
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Abstract: Based on the theory of turbulent kinematic flows, a simple approach to predict the diameter of jet-grouted column is

proposed. Considering the process of jet grouting, the diameter of the jet-grouted columns is related to in-situ properties of soil
and the jetting parameters adopted during construction. Since the fluid with high speed is jetted out from a nozzle to erode the

soil during jet grouting, and there exists an erosion distance produced in the soil, the diameter can be estimated from this

erosion distance. Through the analysis of free jet from a round nozzle and soil erosion, the erosion distance is obtained. Thus,

jillf3

types, which suggests that the proposed method is applicable for most soil types.

the relationship among column diameter, jet parameters and soil properties can be established. Moreover, comparison between
the predicted results and the data from literatures are also presented, and the results are classified according to the different soil
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Fig. 1 Schematic view of jet grouting
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Fig. 2 Free jet from a round nozzle
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Fig. 3 Influence of parameter a on erosion distance
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Fig. 4 Influence of soil resistance on erosion distance
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Table 1 Parameters used in approach

A& A q./kPa 0/(10%m*s ™ dy/mm M
BE 65~108 1.33~1.58 2.2~3.0 1
Rk 1 50~51 1.33~1.58  2.2~3.0 1
i 80~152 1.58~2.5 1.7~3.8 1~2
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Fig. 5 Comparison between predicted and measured data

F B HA L, CEAEA N AR T EOR M
JRBE, PR EVEMCEE KR UI R Ak, CEANE
AR e S R K SR DD A, = FAE)
AR e I R e K D3 AR = H I O
Je) T INALE T e  A ml EE  K . R
MR DI, DA R] USRS SR IEAR . CAT3C
(NI P S Sl P D e a7 e e ]
B KRR R R 75%, R
KRS I DRI B 2 60%) e i I 23S
Jis A T ATk ELAR FX) 385 KA I3 0T LU BAE S 3 a



1960 a5 oE L OB ¥

2012 4F

o T SEBRN T, ARSCRGERH S B (R
R AT DIRTFIIEISOR 30%, S8 a, (CBREEL).
ay (CHEVE) ay (CHEEVR) T LLG L ) st ¥
B3 ay=asd1.3, a=ay/1.75; ar=ax/1.6, WK 6.

ar
. ggﬁg;gﬁm a3¢=0.711+0.021M,
b s pBEEE) (=09
o Brh(CEE)!
A3=d44/1.3
2
& 4,=a,/1.75
1 /
N+’~7”’T/*~T’/7;;;:
0 20 40 60 80 100

FREEM /%

6 SH aFEHNSETLE

Fig. 6 Variation of parameter a with content of clay
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