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Calibration of a Miniature Cone Penetrometer
for Geotechnical Model Test
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the Ministry of Education, Tongji University, Shanghai 200092, China;
2. College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: A miniature single bridge cone penetrometer was
manufactured to measure the mechanical properties of soils in
the geotechnical model tests. Such tests and researches were
carried out to calibrate this miniature penetrometer as
calibration of the penetrometer’ s measuring system,
investigation of statistical relationship between specific
penetration resistance ( p;) and undrained shear strength
(cy ), contrast of penetration test results between the
miniature and standard penetrometers, and comparison of this
statistical relationship with current empirical equations. The
results show that the calibration curve of the miniature
penetrometer’ s measuring system is linear with 262X 10712
Pa! of its sensitivity. Penetration resistance-depth curve for
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a remoulded clay foundation by the miniature penetrometer is
close to, but more delicate than the curve by standard
penetrometer. The ps-c, relationship obtained by authors is
consistent with an empirical equation proposed by China
Communication First Design Institute of Navigation
Engineering. Thus, this miniature penetrometer can be used
for comparison of the mechanical properties of saturated
remoulded clays in laboratory as well as measuring their

undrained shear strength values.
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Tab.1 The dimensions of single bridge cone

penetrometers
o HRERE/ MREE ARNEEKE/ o
E3iv m e’ m HEH/C)
1 35.7 10 57 60
I 43.7 15 70 60
I 50.4 20 81 60
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Fig.1 Miniature cone penetrometer
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Fig.2 Calibration curve of measurement system

of the penetrometer
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Tab.2 Empirical equation between specific penetration

resistance and undrained shear strength  kPa
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Fig.3 Compaction test curves
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Fig. 4 Statistical
penetration resistance and undrained shear

BT EERIT XA

relationship between specific

strength for saturate remoulded clay
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Tab.3 Physico-mechanical properties of

foundation soil
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Fig.5 Comparative penetration tests in remoulded

foundation
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Fig. 6 Comparison of specific penetration resistances

measured by the miniature and standard
cone penetrometers
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Fig.7 Comparison of empirical relationships between
specific penetration resistance and undrained

shear strength
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Fig.8 Comparison of undrained shear strengths values

from various empirical relationships
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