|mp|ementation a nd evaluation Of a Slope sta bility Kenichi Soga, Martin S. Goodchild?, Dick Jenkins? & Karl Kiihn?

1 Cambridge University, Department of Engineering, Trumpington Street, Cambridge CB2 1PZ, UK

eq u aﬁon pe rform ed With the De Ita LI N K Si m u Iato r 2 Delta-T Devices Ltd., 130 Low Road, Burwell, Cambridge, CB25 OEJ, UK

UNIVERSITY OF
CAMBRIDGE

Abstract

This poster presents the innovative Script Editor and Simulator features of DeltaLINK 3.0 software. This powerful new Script Editor function gives the user an accessible way to create and evaluate sophisticated

[GEC
mathematical functions and models that can be applied in real-time to the measurement data collected by the GP2 - providing useful outputs from the combination of different types of measurements and/or B

multiple sensors. Potential applications are numerous, including areas such as the calculation of evapotranspiration, irrigation control and disease prediction. In the simulator work shown below we demonstrate

added functionality that can be installed into the GP2 Logger and Controller — using soil moisture and tension sensors data to estimate slope stability safety factor (FS) in response to rainfall events. Delta-T Devi
eita- evices

Applying the GP2 to calculate slope stability Safety Factor Safety Factor (FS) model DeltalINK Simulator output
y ¢ +[y-z-cos?B + S,s]-tan¢’ The data created during the simulation is recorded by the DeltaLINK software and a 10 day
g FS§ = z period of simulated rainfall, soil moisture and soil tension data with output from the

y-z-cosf-sinf
Safety Factor model is shown in Figure 2 below.
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Fig. 1 — Block diagram showing the implementation of Safety Factor model implemented.

The implementation of the Safety Factor model in DeltaLINK

Fig. 2 — DeltaLINK Simulator output for a 10 day period showing rain gauge, soil
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DeltaLINK 3.0 Script Editor and Simulator features were used for this evaluation of the moisture, and soil tension data and the output from the Safety Factor model
Safety Factor model. The mathematical model, shown above, was implemented using the In Figure 2 the soil moisture and soil tension simulated data responds appropriately to
Script Editor; a sample of the script is shown below. rainfall events and the Safety Factor model is processing this data to provide values that
- ol are in-line with expectations. Further verification and data process can be performed by
e A~ 1 FSSafetyFacior = [ Effective Cohesion + [ Soil UnitWeight x Depth x COS( BetaSlopeAngle x 3141502 / 1800 ) x COS( BetaSlopeAngle x 3.141592 / 180.0 ) ~ dOWh|OadIng the s|mu|ated data to an Excel Spr‘ead Sheet.
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*  SM300 Soil Moisture and Temperature Sensor e (from 14:00, 26/07/2013) processing is shown here on the
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— I Vi Logger Program the GP2 program as 1 in Figure 2. Post-processing of
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e control panel and the The simulator feature enables the user to quickly apply and review mathematical
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Rt s tosetfl by (oo N Program Settings functions, models and experimental methods. This capability may also help users to plan
- . . . . . .
— S — window, as shown and develop experimental programmes prior to time consuming experimental work. In this
ComecionGeats | Safey Facor Smulation Anylogger on GPZSmul here on the left. poster simulated rainfall, soil moisture and tension data has been used to evaluate the use

of a slope stability model.

For more information regarding this and other GP2 Script Editor applications please contact: sales@delta-t.co.uk , regarding the Geotechnical & Environmental Research Group please contact: www-geo.eng.cam.ac.uk

DeltaLINK 3.0 including the Simulator is available free of charge at www.delta-t.co.uk




