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Abstract: The cement deep mixing (CDM) pile is a widely-used method for soft ground treatment in Huanghua Port region.
However, construction quality problems easily occur. Based on the field inspection results of CDM in Huanghua Port region,
two construction quality problems of CDM are systematically analyzed. In order to investigate the causes of construction
quality problems, indoor mix proportion tests on three contents of cement under different test periods are conducted to exclude
such factors as content of cement and soil texture. Through the comparison of difference between indoor mix proportion tests
and field construction of CDM, the field construction technology is pointed out to be the main cause of quality problems.
Finally, two effective construction technique improvements of cement deep mixing pile are proposed. The successful
application of bidirectional mixing technique in the Huanghua Port region is introduced, and the relevant inspection data is
provided for reference. In addition, a fan-shaped back-spraying stirring head is demonstrated to be an effective construction
technique to solve the two above construction quality problems.
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Fig. 1 Test curve of 13-230-S unconfined compressive strength of

core samples
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Table 1 Test results of unconfined compressive strength of three

cement contents under different test periods

KB W FEME .
/% /d /MPa
7 1.98 0.17
14 4.20 0.12
20
28 5.80 0.10
45 6.06 0.13
7 2.21 0.13
14 3.66 0.11
22
28 5.74 0.03
45 7.46 0.07
7 2.80 0.07
14 4.25 0.12
25
28 6.49 0.08
45 7.36 0.07
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Fig. 4 Test curve of 4-287-S unconfined compressive strength of

core samples
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Table 2 Test results of unconfined compressive strength under

bidirectional mixing and cement content of 20%

X W LEs O TFEE OPH B
Bt B oo
T B M 7m 8m fH i
/d /MPa /MPa /MPa /MPa
- 4-287-N 18 322 1.8 249 112
M
T 4288-S 18 328 159 238  1.02
NP
TIME — 325 172 244 1.07
 4284N 18 399 3.09 351 235
W
N 4-285-S 16 311 1.06 202 056
LUE 7
NS (] — 355 208 277 146
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Table 3 Test results of unconfined compressive strength under

bidirectional mixing and cement content of 18%
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N 4-284-S 18 350 155 246  0.90
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N 4-286-N 17 337 151 238 124
s
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Table 4 Test results of unconfined compressive strength under

bidirectional mixing and cement content of 15%
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/d /MPa /MPa /MPa /MPa
L 285N 15 166 069 115 0.26
M
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N[ — 269 1.06 1.83 029
 4288N 16 1.80 159 1.69 0.24
W
N 4-290-S 17 139 094 115 032
L'E 7
TIME — 160 127 142 028
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Fig. 6 Bottom view of fan-shaped back-spraying stirring head
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