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Data Management Goals
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φ Field Verification Requirement

0.80 Static load test + 2% verification

0.75 Dynamic monitoring 100% of piles

0.65 2% verification only

0.50 Static design + LA modified Gates eqn. 

(local calibration)

Implementation: Site Characterization



From FHWA NHI-16-072 (GEC No. 5)

Implementation: Site Characterization



Site Characterization





How about if engineers can efficiently and interactively 
manipulate, visualize, and interpret different types of 

geotechnical data from any device with a web browser?
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The Implementation of a web-based platform for …



Key Objectives

Identify 

Variability and 

Uncertainty 

Reduce 

Design Costs

Increase Design 

Efficiency
Improve Design 

Quality



Typical Borehole and 
CPT Deliverables



Interactive web-based map for borehole, CPT, and construction testing locations



Select point locations in the web-based map to interactively 
visualize any borehole cross sections



Interactively add and visualize any nearby CPT data on top of 
the borehole cross sections



Generate a cross section with more than 300 
CPTs in a few minutes



Implement user-defined rules to identify critical soil 
layers to design decisions



Develop Soil Design Models and Select Soil 
Design Parameters 

UNNECESSARILY HIGH 

CONSTRUCTION COSTS 

INADEQUATE DESIGN RELIABILITY 

AGAINST FAILURE 



𝐶𝑂𝑉𝑚𝑒𝑎𝑠𝑢𝑟𝑒 =
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Interpretation of Variability 
and Uncertainty for Design 
Parameters
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Variability: 

Uncertainty: 

“Geotechnical design performed using soil parameters established 

from mean values with 𝐶𝑂𝑉𝑚𝑜𝑑𝑒𝑙 ≤ 0.3 are likely to have reliability 

that practically equals or exceeds the target reliability for design.”





Showcase: An interactive soil boring cross-section profile for a design 
section of a highway and bridge design and construction project 



Showcase: Data profiles for the design section



Showcase: Data profiles with dynamically generated data statistical 
features and the independently generated soil stratigraphy boundary lines



Showcase: Finalized composite soil stratigraphy and soil design 
parameters with the incorporation of engineering judgement



Parametric Analysis 
Deep for Foundation 
Design using the same 
web-based platform



Xin Peng and Jesse Rauser Tuesday, October 18, 2022 27

Step 1: Apply the finalized soil design model

Step 2: define geometry of drilled shafts

Step 3: Perform analysis and visualize results



Batch analysis to estimate the axial resistance of the 
drilled shaft at each borehole location 



Web-based test pile database to 
facilitate deep foundation design 

practice in Louisiana



Summary

Data Interoperability

Data from gINT and DIGGS, or any other 
SQL (including Bentley’s holebase and 
Openground) and NoSQL databases can 
be imported into the web-based platform 
to facilitate site characterization and 
design practice. No data re-entry is 
necessary.

Reliability Based Design

The variability and uncertainty of the developed 
soil design models can be automatically assessed, 
which can potentially be implemented into the 
following deep foundation engineering analysis 
with site-specific resistance factors.

Boreholes and CPTs

Digital data can be interactively visualized 
and interpreted based on project needs.

Construction Testing & Support

A preliminary framework of a web-based test pile 
database has been initiated to visualize and 
interpret historical data, which also provides a 
potential to integrate with reliability-based design 
workflows to automatically calibrate the site-
specific resistance factors for different design 
methods

Site Characterization

Geotechnical design models and soil 
design parameters can be efficiently 
developed based on data statistics and 
specifications from FHWA GEC-05.

Data Interoperability

Data from gINT and DIGGS, or any other 
SQL (including Bentley’s holebase and 
Openground) and NoSQL databases can 
be imported into the web-based platform 
to facilitate site characterization and 
design practice. No data re-entry is 
necessary.
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