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Introduction 
Cobb dam is an earth embankment dam approximately 35 m high 

and 200 m long located in the Cobb Valley, Upper Takaka.  A 

Leapfrog 3D geologic model of the Cobb Dam was produced to: 

• Improve understanding of the geology and internal structure of 

the dam. 

• Identify geologic hazards. 

• Inform current and future dam safety analyses and assessments. 

 Model Build Process 

The model was constructed primarily from historical exploration 

and construction records including 14 boreholes drilled in the 

1940s. 

Maps, cross sections, borehole logs and as-built drawings were 

digitised to create 3D surfaces or plotted in their relative position in 

3D space for tracing of geologic contacts. 

This proved challenging as records were often incomplete or 

inconsistent with each other. 

Application to Safety Assessments 

The model has utility in a number of assessments including: 

• Liquefaction of foundation materials. 

• Seepage and stability of the dam and abutments.   

• Settlement of dam fill and foundation materials. 

Conclusions 

The Cobb Leapfrog model combines a large volume of data into a 

single coherent model. This enables for the first time the 

foundation conditions and internal structure of the dam to be 

accurately modelled and visualised in 3D, and for customisable 

cross sections to be exported for use in other geotechnical 

modelling software such as Plaxis, Slide, or Phase2.  

Step 1: Collect historical records.  

Step 2: Create boreholes, 3D meshes, overlay cross sections/maps. 

Step 3: Interpret and combine all the data into a single model.  

The model allows cross sections at any orientation to be quickly 

and easily produced without the need for additional CAD input or 

interpretation of borehole data. Cross sections may be exported in 

pdf, jpeg, png or dxf format for use in other programmes. 

Discoveries 

The model revealed that a significant thickness of moraine and/or 

colluvium was left in place beneath the core on the left abutment. 

It was previously believed that all this material had been  

 

removed prior to construction. This was a significant discovery and 

has implications for the stability of the dam in a seismic event.  

Model Capabilities 
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Above: Moraine and possible colluvium underlying the core. 


