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WORKSHOP TOPICS 

The evaluation of various kinds of dissipation tests, including:  



 modelling of penetration and dissipation 

 the hydraulic fracturing during pushing before pore water pressure dissipation tests 

 partly drained penetration, dissipation test results in silt, sand, and OC clays 

 the similarity of DMT and qc dissipation test 

 standards, evaluations and new types of dissipation tests, simultaneous dissipation  tests  

 soil parameters.    

 

WORKSHOP PROGRAM 

 

Prof. János Józsa: Opening of Workshop on behalf of the Hungarian Academy of Sciences 

Joek Peuchen, Fugro: Pore presssure dissipation tests for offshore geohazards - discussion 

 

Abstract: The focus is on sharing experience with offshore deployment of a step-tapered piezoprobe in clays. 

Piezoprobes have a track record of about 25 years. This includes operation in water depths of >1100m and 

push-in deployment to more than 400m below seafloor. The Fugro piezoprobe is 10mm, which is small 

compared to a piezocone. For clays, this step-tapered piezoprobe thus allows acquisition of t90 dissipation 

data within a fair amount of time, typically within 6 hours per test. Test interpretation for in situ equilibrium 

pore pressure in clay is based on 1/t or 1/√t data processing methods. Interpretation of results requires 

verification for possible soil-related data anomalies including: (1) stratification affecting pore pressure 

migration along the axis of the tool, (2) gas in soil interfering with pore pressure measurement and (3) 

distinction between excess pore pressure and measurement uncertainty.  

 

K. Rainer Massarsch: Pore water dissipation following pile driving in clay 

 

Abstract: The presentation describes different types of in-situ measurements with the aim of studying the 

effect of pile driving in soft clay. The topics discussed are: 

• In-situ measurements at Skå-Edeby test site. 

• Measurement of rapid pore water pressure changes at multiple levels. 

• Horizontal earth pressure before, during and after pile driving. 

• Estimation of pore water pressure increase due to pile driving. 

• Hypothesis describing the rapid pore water dissipation after pile driving. 

•  

Diego Marchetti: The dissipation test performed with the standard DMT,  with the Medusa DMT, 

partial drainage 

 

Abstract: The Medusa DMT system allows the precise recording of the stress changes. The record  after the 

stop of the penetration, in case of partial drainage, needs special procedure which is treated. The A reading is 

needed to be taken differently in this case.  

 

Laurin Hauser, Helmut Schweiger: Numerical study on cone penetration and the dissipation 

afterwards  

 

Abstract: The contribution to the workshops deals with the numerical simulation of cone penetration testing 

and the subsequent dissipation phase using the Particle Finite Element Method. Based on the successful 

recalculation of in-situ CPTu in silty deposits the dissipation behavior at the u1 and u2 position was 

investigated under different drainage conditions highlighting the relevance of the obtained t50 for the 

characterization of the occurring drainage behaviour. 

 



Osman, Ashraf: Modelling of penetrometers  

 

Abstract: The presentation gave an overview of recent developments in predicting pore water pressure 

around CPTs. The presentation started with a brief introduction to recent analytical solutions and discusses 

some of their limitations. The presentation finishes by introducing an Eulerian-based finite element approach 

and shows its success in simulating CPTs.  

 

Emoke Imre - Stephen Fityus - Lachlan Bates – Márton Hegedűs: Dissipation tests in partly drained 

soils - evaluation of truncated data, real-time evaluation in embedded system  

 

Abstract: The pore water pressure dissipation test data of various sites, various types, both with relatively 

large and small t50 times were evaluated. Long and truncated tests with various filter positions were 

considered. The result indicates that the identification of coefficient of consolidation in “real time” is 

possible. The value c may become steady after a while, therefore, at a value being less than t50, it could 

theoretically be possible to stop  the test, earlier than time t50. Results indicate that for filter position u3, tmin is 

the shortest. 

 

APPENDICES  

Summaries of PowerPoint Presentation 

Joek Peuchen: Pore pressure dissipation tests for offshore geohazards  

This workshop contribution is about pore pressure dissipation tests for offshore geohazards, particularly for 

estimation of in situ equilibrium pore pressure – test type PPDT1 according to ISO 19901-8:2014. The focus 

is on sharing experience with offshore deployment of a step-tapered piezoprobe in clays.  

Piezoprobes have a track record of about 25 years. This includes operation in water depths of >1100m and 

push-in deployment to more than 400m below seafloor.  

The piezoprobe method has an inherent trade-off between deployment robustness and deployment time, 

compared to a piezocone penetrometer. Particularly, the diameter of the lower end of a Fugro piezoprobe is 

10mm, which is small compared to a piezocone. For clays, this step-tapered piezoprobe thus allows 

acquisition of t90 dissipation data within a fair amount of time, typically within 6 hours per test. 

Test interpretation for in situ equilibrium pore pressure in clay is based on 1/t or 1/√t data processing 

methods. Interpretation of results requires verification for possible soil-related data anomalies including: (1) 

stratification affecting pore pressure migration along the axis of the tool, (2) gas in soil interfering with pore 

pressure measurement and (3) distinction between excess pore pore pressure and measurement uncertainty.  

Peuchen, J., Santos, R., Yetginer, A.G., Eckart, W.S., Carrington, T.M. & Lunne, T. (2020). CPT data 

showing anomalies – assessment and potential postprocessing. In Z. Westgate (ed.). 4th International 

Symposium on Frontiers in Offshore Geotechnics (ISFOG 2020): proceedings (pp. 1026-1035). Deep 

Foundations Institute. 

Peuchen, J., Meijninger, B.M.L. & Drummen, T.W.A. (2015). Reassessment of geotechnical conditions after 

an offshore well incident. Invited lecture. In Proceedings of the XVI ECSMGE: geotechnical engineering for 

infrastructure and development (pp. 195-206). ICE Publishing. 

Peuchen, J. & Terwindt, J. (2014). Introduction to CPT accuracy. In 3rd International symposium on cone 

penetration testing CPT14: May 12-14 (2014) - Las Vegas, Nevada. 



Tervoort, E., Peuchen, J. & Humphrey, G. (2011). Gas hydrate quantification by combining pressure coring 

and in-situ pore water sampling tools. In Proceedings of the 7th International Conference on Gas Hydrates 

(ICGH 2011), Edinburgh, Scotland, United Kingdom, July 17-21, 2011. 

Peuchen, J. & Klein, M. (2011). Prediction of formation pore pressures for tophole well integrity. In 

OTC2011: Offshore Technology Conference, 2-5 May 2011, Houston, Texas, OTC Paper 21301. 

https://doi.org/10.4043/21301-MS 

Kortekaas, S. & Peuchen, J. (2008). Measured swabbing pressures and implications for shallow gas blowout. 

In OTC.08: Proceedings 2008 Offshore Technology Conference, 5-8 May, Houston, Texas, USA, OTC Paper 

19280 https://doi.org/10.4043/19280-MS 

Peuchen, J. & Raap, C. (2007). Logging, sampling, and testing for offshore geohazards. In OTC.07: 

Proceedings 2007 Offshore Technology Conference, 30 April-3 May, Houston, Texas, USA, OTC Paper 

18664 https://doi.org/10.4043/18664-MS. 

Tervoort, E.P.P. & Peuchen, J. (2007). An improved tool for in situ pore water and gas sampling. In Offshore 

site investigation and geotechnics: confronting new challenges and sharing knowledge: proceedings of the 

6th international conference, 11–13 september 2007, London, UK (pp. 73-80). Society for Underwater 

Technology. 

K. Rainer Massarsch: Hydraulic fracturing in clay due to pile driving 

Summary 

The presentation describes different types of in-situ measurements with the aim of studying the effect of pile 

driving in soft clay. The topics discussed are: 

 In-situ measurements at Skå-Edeby test site. 

 Measurement of rapid pore water pressure changes at multiple levels. 

 Horizontal earth pressure before, during and after pile driving. 

 Estimation of pore water pressure increase due to pile driving. 

 Hypothesis describing the rapid pore water dissipation after pile driving. 

Geotechnical Conditions 

The geotechnical conditions at the Skå-Edeby test site (Swedish Geotechnical Institute, SGI) has been 

investigated extensively and are typical for Swedish soft clay deposits, cf. geotechnical profile: 

 

Figure 1. Geotechnical profile at Skå-Edeby. 

https://doi.org/10.4043/21301-MS
https://doi.org/10.4043/19280-MS
https://doi.org/10.4043/18664-MS


In order to investigate horizontal stresses in soft clay prior to, during and following driving of pre-formed 

piles, the following tests were performed: 

a) Hydraulic fracturing tests 

b) Total lateral earth pressure using push-in cells 

c) Simultaneous measurement of pore water pressure at several levels by multiple piezometer. 

Examples of the testing equipment are shown in Figure 2. 

   

 

         

Figure 2. Testing methods for determination of pore water pressure and total horizontal stress. 

An example of the pore water pressure dissipation rate during a hydraulic fracturing test by Lefebvre et al. 

(1991). The fracturing pressure was determined at a reduction of the water flow, Figure 3. 

 

 



Figure 3. Measurement of water pressure and water flow during test. 

Pore Water Pressure during Pile Driving in Clay 

In Sweden, a common foundation method for buildings and other structures on soft clay is driving of pre-

formed piles. Extensive field measurements were performed during the driving of preformed piles for an 

embankment (timber piles) and bridge abutment (concrete piles) at Nol, north of Gothenburg, Sweden, 

Figure 4. 

 

    

Figure 4. In-situ measurements during pile driving in clay at Nol, Sweden. 

The results of pore water pressure measurements during pile driving at different depths and distances from 

piles are shown in Figure 5. The pore water pressure response at 6 m depth at a lateral distance of 0.9 m from 

the pile is marked in red. During pile driving, the pore water pressure rose to very high levels but dissipated 

rapidly within hours. This pore water pressure response is similar to other field investigations, e.g. as 

reported by Lambe and Whitman (1969).  

 

Figure 5. Pore water pressure measurements during pile driving at Nol, cf. Figure 4. 

It is interesting to note that the pore water pressure response is similar to the results reported in the literature, 

e.g., Lambe and Whitman (1969). 



Field Observations of Soil Fracturing 

At the Skå-Edeby test site, driven sand drains were installed as part of a research study on the influence of 

driven sand drains on the consolidation of soft clay (Hansbo, 1960). Holtz and Holm (1972) excavated some 

sand drains to determine the change of geotechnical parameters adjacent to the driven sand drains.  

 

 

Figure 6. Sand-filled cracks adjacent to sand drains driven into soft clay, Holtz and Holm (1972).  

Holtz and Holm made the following observations: “The shape of the drain at 2 m depth was highly irregular 

and showed evidence of rather severe disturbance. Cracks filled with sand were observed 20 cm away from 

the drain face and large pieces of clay were found within the sand cylinder”.  

These observations are consistent with similar investigations by e.g., Boutsma and Horvat (1967): “Driven 

and jetted sand drains were installed to 8 m depth. A network of vertical sand-filled cracks could be observed 

in the soft clay. The width of the cracks varied from a few mm up to 20 mm. Most of them extended to the 

adjacent sand drains and were completely filled with sand.” 

Conclusions 

Based on field observations of pore water pressure generation during driving of piles into soft clay deposit 

and the rapid dissipation of excess pore water pressure shortly after driving, the following conclusions can be 

drawn: 

 High pore water pressures can be generated during driving of piles into soft clay. 

 Due to the high rate of loading – clay behaves more as a brittle material. 

 Pore water pressures dissipation immediately after driving cannot be explained by consolidation 

theory. 

 The dissipation rate is similar to that during a hydraulic fracturing test. 

 Excavated, driven sand drains show sand-filled cracks in the clay. 

It can thus be concluded that primarily vertical cracks occur due to tensile stresses, developing in the zone 

surrounding the driven pile. The sand-filled cracks are evidence of this phenomenon. 
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