
The 2024 World Congress on
Advances in Civil, Environmental, & Materials Research (ACEM24)
19-22, August, 2024, The K hotel, Seoul, Korea

Soil Resistance Estimation using Smart Instrumented Dynamic 
Penetrometers 

Geunwoo Park1), Namsun Kim1), Yong-Hoon Byun2), Sang Yeob Kim3) and 
*Jong-Sub Lee4)

1), 4) School of Civil, Environmental and Architectural Engineering, Korea University, 
145, Anam-ro, Seongbuk-gu, Seoul, 02841, Republic of Korea 

2) Department of Agricultural Civil Engineering, Kyungpook National University, 80,
Daehak-ro, Buk-gu, Daegu-si, 41566, Republic of Korea 

3) Department of Fire and Disaster Prevention, Konkuk University, 268,
Chungwon-daero, Chungju-si, Chungcheongbuk-do, 27478, Republic of Korea 

* jongsub@korea.ac.kr

ABSTRACT 

     In-situ penetration tests using dynamic penetrometers are widely used for 
estimating soil resistance. Additionally, these dynamic penetrometers have been 
instrumented to improve tests accuracy. This paper introduces smart instrumented 
dynamic penetrometers and discusses experimental studies for various cases. An 
energy monitoring module was developed to enhance the dynamic penetration tests. The 
standard penetration test (SPT) and instrumented dynamic cone penetrometer (IDCP) 
tests were conducted using the energy monitoring module. Dynamic responses obtained 
by the energy monitoring module were used to calculate the transferred energies into the 
rod head and tip to correct the evaluation of ground strength. In addition, a crosshole-
type dynamic penetrometer (CDP) was developed to measure the penetration index and 
shear wave velocity simultaneously to estimate the strength and stiffness of ground. The 
results of this study indicate that smart instrumented dynamic penetrometers may be 
effectively used to characterize the strength and stiffness of ground. 
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