














The redesign saved at least 3 months on the shaft construction schedule, allowing it to be constructed in 

time for LS1 to successfully receive two tunnel boring machines, an impossibility with the original PSD. 
In addition, the redesign saved a significant amount of schedule for the following contract by providing a 

more efficient layout for removal and material handling for tunnelling of the next 3.5 km of the LRT line, 

and would have resulted in more cost competitive tenders. In addition to the schedule benefits to the 

Owner, the LS1 shoring redesign helped the Shoring Contractor save money as opposed to projecting a 
loss if the original PSD design had been built. A comparison of bill of materials for the internal bracing is 

presented in Table 1 



Setting the framework for a successful project leveraging the Observational Method requires time for 
effective planning and innovation surrounding the design. This approach allows for a design based on the 

most probable conditions founded on experience, and modifications to the design based on performance. 

In these projects, a Geotechnical Baseline Report (GBR) is a solid foundation for contractually outlining 
the range of expected conditions for design of contingency plans. These designs would address for the 

range of conditions outside of those considered most probable, and conditions found outside those 

outlined in the GBR would still constitute changed conditions contractually. Further, the allowance for 

the contingencies would have to be built into projects in the beginning, so they are set up with adequate 
budgets and avoid potential cost overruns. Since this would be outlined during bidding of a project, 

Owners would have the time to evaluate the proposed alternatives and contingency plans in a competitive 

environment and choose the approach best suited to the project, geotechnical conditions, and risk 
assessment. Finally, after the established baseline is agreed by both the Owner and Contractor(s), the 

allowance for use of the contingency plans will have to be addressed in typical contract language, such as 

those surrounding liquidated damages.






