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IMPROVE THE QUALITY OF CONSTRUCTION OFJET GROUTING METHOD: A CASE STUDY
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This paper presents an application of Logistic Regression Analysis to determine
the factors affecting the construction quality of jet grouting technique. The analysed data were
obtained from totally 110 data sets collected from actual construction projects of which the
response variables were dichotomous. The results showed that the machine controller and the
construction supervisor were considerably significant factors effected to the quality of jet
grouting at the p-value of 0.033 and 0.007 respectively. The goodness-of-fits test by
Pearson’s method is 0.231. Then, the obtained data shall be analyzed by using cause and
result chart to determine the appropriate solution which finally found that training for workers
and supervisors is the best solution. Finally the training established the working standard of jet
grouting operation as well as the satisfaction evaluation of operators and supervisors and
project owner representatives shown at highly satisfaction level.

Finally, the results show that the training could reduce the chance of loss, the
loss was equal to 18.18% and 1.61% prior and after training respectively, which was
approximately decrease 16.57%
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LUGEON VALUES
FOR EACH TEST

TEST PRESSURE TYPE OF FLOW AND INTERPRETATION OF RESULTS

P1 Laminar Flow - all lugeon values are about equal.

B Use the average of the five values.

Turbulent Flow - lugeon values decrease as pressure increases.

H

Use the lugeon value for the highest pressue. Flow is rarely

completely turbulent.

Dilation - cause by fissures opening in the rock at high pressure.

P3
This is regarded as a temporary feature and not a normal property

at typical groundwater pressure. Hence, use the average of the two

Wash-Out - joint filling materials are washed out by water flow.

It is presumed that washout is a permanent feature of the rock.

Use the final (highest) value. This may also indicate test pressure

Yoid-Filling - this is usually caused by water filling voids in

] [

apartially saturated rock. The final lugeon value is taken or,

preferably, an extended test is carried out to ensure saturation.

VINEIg | ANTULEaNAMNMTNYBI A.C. Houlsby (1976)
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a d a a d
Nﬁﬂ]i3!51$ﬂﬂ1iﬂﬂﬂﬂﬂaﬂﬂﬁﬂﬂﬁﬁlﬁﬂ Minitab

Binary Logistic Regression:
Link Function: Logit

Response Information

Variable Value Count

Cc13 1 20 (Event)
0 90
Total 110

Logistic Regression Table

odds 95% CI
Predictor Coef SE Coef Z p Ratio Lower Upper
Anadi ~17.74 30.48 -0.58  0.561
1950912 -0.2388 0.3357 -0.71  0.477 0.79 0.41 1.52
AMANURUIUY -0.00058  0.02809 -0.02 0.984 1.00 0.95 1.06
AANUDNTUNE 13.03 21.26 0.61 0.540 4.57E+05 0.00 5.74E+23
MMa0a -0.05408 0.03196 -1.69  0.091 0.95 0.89 1.01
gnunuan 1.7865 0.6646 2.69 0.007 5.97 1.62 21.96
I RERRM -1.2748 0.5988 -2.13  0.033 0.28 0.09 0.90
Log-Likelihood = -45.175

Test that all slopes are zero: G = 13.961, DF = 6, P-Value = 0.030
Goodness-of-Fit Tests

Method Chi-Square DF P
Pearson 65.551 58 0.231

a L4 a a <o ' o A 1 @ '
NNANITAUATEUNITDADDYADITANT ‘Wﬂﬁ1ﬂﬂﬂﬂﬁﬁwﬁﬁﬂgﬂuﬂlﬁniﬂﬂﬂ@ﬂﬂﬁﬂﬁ13 ﬁﬂ

. £ d'dyd 9 9 1A uva o w 1
Supervisor Lla¢ Operator #lunilno AAIUANNTU uazgﬂgumm Amua1AYy lagm p-value

g 0.007 1oz 0.033 MUE WD WsaNMInageuaglaindvesgluuumsnanes A1e75

U

J o

=\ 4 9 [ 2
Wesdulaaunais ldnamdy 65.551 1871 p-value = 0.231
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sz ns NuIUToa Yp e daaIu (p)
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NATOUAY Minitab

Sample X N Sample p
1 20 110 0.18181
2 1 62 0.01612

Difference =p (1) - p (2)

Estimate for difference: 0.165689

95% CI for difference: (0.087086 , 0.244292)

Test for difference = 0 (vs not =0): Z =4.13 P-Value = 0.000

Fisher's exact test: P-Value = 0.000
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NATOUAY Minitab

Sample X N Sample p
1 20 110 0.181818
2 1 62 0.016129

Difference = p (1) -p (2)
Estimate for difference: 0.0793548
95% lower bound for difference: 0.0553362

Test for difference =0.1 (vs > 0.1): Z=-1.41 P-Value =0.921
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