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Research background
» Infrastructure asset owners manage a large portfolio of earthworks (e.g., Network Rail manage 191,000
earthworks; Highways England manage 49,000 earthworks).

* The key challenge is to identify the earthworks which need most urgent attention.
* Automation tool which is more efficient than FEM/LEM is needed for a large portfolio of earthworks.

Research objective
v" Develop an efficient analytical approach for the analysis of a large portfolio of earthworks.

Efficient analytical approach for infrastructure slopes
Analytical stability equation

Stability charts (Huang, 2018)
(Bishop and Morgenstern, 1960) ¢ B . tang’ ¢ 1 tan ¢’ )
F=m-nr, (1) yH tan ¢’ tan g’ + tan 8 B y_HtanB sin S cos 8 o (2)

A =1050exp(—0.0098) B =0.72 — 3.5 x 107532 + 0.00318

* Use of stability charts require checking the coefficients m and # in Eq. (1), which is tedious and not efficient.

* Eq. (2) calculate F explicitly as a function of slope geometry (f, H), soil properties (y, ¢’, ¢’) and r,.

* Eq. (2) can be extended to comply with Eurocode 7, and probabilistic analysis using FOSM (Huang, 2021).

* Eq. (2) can easily be incorporated into modern digital design workflow (e.g. Excel via user-defined functions).

» Application of Eq. (2) for infrastructure slopes is illustrated in Fig. 1 for back analysis of first-time failures in
railway cuttings. The failures are reasonably explained by low £’ and high probability of failure (P)).

* Fig. 1 demonstrates the high efficiency of the analytical approach, and shows that the most critical assets can
be identified by ranking the factor of safety (F) or probability of failure (P)).
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Fig. 1. Back analysis of first-time slides reported by Chandler and

Skempton (1974) using the proposed analytical approach (Huang, 2021)
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