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Abstract: Soil in-situ penetration technology is an important method for obtaining its physical and mechan-
ical parameters with the advantages of accuracy, rapidity, and continuity. It has a wide range of applica-
tions in marine geotechnical and planetary surface geological investigation, and off-road mobility assess-
ment of military vehicles. In this study, the development, instrumentation, and basic principles of soil in-
situ penetration technology have been systematically summarized, and engineering applications in the civil
and defense fields are introduced. Based on the typical in-situ penetration techniques of cone penetration

test and free fall penetrometer, three aspects of the progress of the penetration mechanism in theoretical
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analysis, numerical simulation, and experimental methods were concluded. Finally, the soil in-situ pene-

tration technology was prospected, providing a theoretical basis and an engineering reference for future de-

velopment.

Key words: soil in-situ penetration technology; physical and mechanical parameters of soil; cone penetra-

tion test; free fall penetrometer; penetration mechanism
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Fig.1 Classification of soil in-situ penetration technology
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Fig.4 Two new sensors combined with CPTU
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Fig.5 Pressurization system for cone penetration test
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Tab.1 Some deep-sea cone penetration test systems in China and abroad
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Fig.7 NCT-1 wireless cone penetration test system"
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Fig. 8 Full-flow penetrometer
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Fig.9 Cone penetration test used in planetary exploration mission
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Tab.3 DCP equipment type and specification

Yl o 5 kg FEHE /em PFFHME /mm HHAF S 5 A b R £t

Al 10£0.2 502 25 Ny, it /30 cm Btk + B mEE+
I 63.540.5 7642 42 1% 50 Ny 5,18 /10 cm rhab AT £
B 10040.5 10042 50 Ny, it /10 cm e oA+




5 53]

X g 52, 25« b S DA fik PR B 5 5T AL BB 5 o i 597

H RS T A, an B 12 s, A fE g
U VE AT R A R

F12 BB FEP W SURUZ
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Tab. 6 Static cavity expansion theoretical solution of the cone tip resistance coefficient'”
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Tab.7 CPT penetration mechanism researches based on finite element analysis in recent years
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Tab.7 CPT penetration mechanism researches based on finite element analysis in recent years
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Tab.8 Empirical formulas for cone tip resistance based on calibration chamber test results
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