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Abstract: To investigate the influence of construction technology and parameters of rod-extended deep
mixing piles on the pile formation quality, a typical soft soil site along the Liansu Expressway was se-
lected for field trial piling. Ground improvement was conducted using rod-extended deep mixing piles
with varying construction parameters and methods. Following pile formation, standard penetration
tests (SPT), core recovery tests, and 28-day unconfined compressive strength (UCS) tests were con-
ducted to evaluate pile quality and identify the optimal construction method and parameters. The test
results showed that a top-down construction method, with a blade rotation speed of 60r/min, drilling

and lifting speed of 1.0m/min, and a cement content of 80kg/m, was well-suited for marine silty soil
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in Lianyungang. In practical engineering applications, construction parameters should be combined

and matched based on site-specific geological conditions and the empirical formula for the number of

mixing passes per soil layer. Ensuring that the soil at any point within the reinforcement zone is mixed

at least 25 times contributes to achieving better pile formation quality and ground improvement effects.

Although conventional deep mixing piles typically demonstrate higher pile quality due to the absence

of complex processes such as rod coupling and decoupling, rod-extended deep mixing piles still meet

the required technical specifications. Therefore, under construction conditions with height limitations,

rod-extended deep mixing piles can serve as effective substitutes to conventional piles, meeting

strength requirements and achieving satisfactory engineering performance.

Keywords: rod-extended deep mixing pile; construction technology; construction parameters; pile for-

mation quality
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Table 1 Physical and mechanical parameters of soil layers

b Iy LEOfUBIE AkE R,/ MM W Cﬁf‘ mj/ o %f‘ﬁi g
2R B h/m e w/%  (kgem ™) B, FEECL . B
kPa (°) a ,/(MPa') E/MPa
1-1 ESR 0.9 0.81 28.6 18.7 172 0.38 107 11.4 0.29 4.97
2-1 B4 1.2 1.08 27.8 19.18  20.0 0.24 442 13.1 0.22 8.49
2-2 e 9.6 1.82 37.1 18.02 241 051 245 7.2 0.48 4.41
31 BB EE Aok 1 14.6 0.77 27.3 19.15 14.7 048 345 13.0 0.29 6.21
" al
12 RBAR ] — BRI

BEX A 2 BR T A0, 4@ S ] TR s ST
F14 e FTH3 M AR B b BRI 1 R R B
1R R 2 19,1 m, BT P A AR PIL B A R R
3.5 m, i R T ER o SR A B 22 B T
W B8 A T T 2315 B AT IR B8 R P R E T
T B A BT A T2 A BUE B A A 4L O
A E A

wEaznrT |
et I ;

K1 7l
Fig.1 Field piling test
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Fig.2 Top-down construction method (one injection and four

mixings)
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Fig.3 Bottom-up construction method (one injection and

four mixings)
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Table 2 Selection of test construction parameters
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Fig.7 Variation of standard penetration test N-value with

depth under different blade rotation speeds
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depth under different blade rotation speeds
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and unconfined compressive strength
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Table 3 Comparison of economic and technical advantages
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Fig.14 Frequency distribution of standard penetration test N-

value for two types of deep mixing piles
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Fig.15 Frequency distribution of unconfined compressive

strength for two types of deep mixing piles
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