EMBANKMENTS FOR THE LIMERICK TUNNEL APPROACH ROADS: Case summary

The case narrative consists of three parts of increasing complexity, Part A (a fictitious part, which provides opportunities for thinking about the possible geotechnical issues of the case), Part B (which describes the main features of the design approach) and Part C (which provides brief information on the instrumentation of the embankments and the role of monitoring during construction). 

The brief presentation of the case in Table 1 is meant for the instructors who need to decide whether the case study is suitable for their courses, ideally on minimal information. The learning outcomes listed in Table 1 presuppose that the case and related analyses are not presented in a lecture format. Instead, these outcomes can be achieved provided that the case is presented in parts and students are asked either to critique the assumptions and analyses in Part A or to perform some analyses on their own for Parts A (learning outcomes 1 – 3 in Table 1) and B (learning outcome 2  in Table 1).
Table 1. Information necessary to match a case with a course and specifics about the Limerick case study.
	Information type
	Case specifics

	Geotechnical course
	Undergraduate

	Geotechnical topic
	Consolidation settlement, vertical drains, secondary compression, undrained strength, slope stability

	Learning outcome(s)
	1. Identify potential critical modes of failure

	
	2. Apply corresponding methods of analyses already covered in course

	
	3. Select the appropriate type of soil parameter values for specific methods of analyses


• In part A, students can explore the problems with building embankments on soft soils. Information on geotechnical parameters has been gathered from several projects in the tunnel vicinity, thus allowing students to make their own decisions for the relevant calculations and the required soil parameters. 
• In Part B, students are introduced to the two pivotal geotechnical issues for this project: (I) excessive settlements, which require (Ia) vertical drains to speed up consolidation and (Ib) a surcharge to reduce secondary compression and (II) low undrained strength, which necessitates staged construction of the full height of the embankments plus the required surcharge. 
• In part C, the case can introduce students to the observational method, which was adopted in this project and resulted in following a staged construction schedule different than that calculated at the design phase.
The supplementary case material includes:

1) The case narrative, which is provided in two versions, with instruction-related notes (LimerickCase_NarrativeWithNotesToInstructor.doc) or without (LimerickCase_Narrative.pdf). 
2) A PowerPoint presentation with maps and figures (LimerickCase_Presentation.ppt). 

3) Detailed annotated calculations (PartA_B_C_Calculations_Comments.doc), as well as the input files for the slope stability analyses.
