
CVE 5102 M.Eng 1 – Civil Engineering – Geotechnical Design Project.  

The proposed geotechnical project for the next six weeks will consist of the development of a two 

storey excavation in San Ġwann, for the carparks that you are proposing in your semester 1 projects.  

You are not being asked to design the carpark, but to design the excavation needed for this carpark, 

making sure that it is safe at all times for people who are working on the project, for passers-by and 

for the neighbouring third parties and their property.  

The excavation will need to reach a depth of 7m below the lowest site level in the area enclosed by the 

red dashed line, over the entire area.  The usable area of the carpark, including its 230mm thick 

perimeter wall, is shown on the permit drawings to extend to 2m away from the outer boundary of the 

existing buildings in the area, or from the edge of the outer sidewalk of the main road, Vjal ir-Riħan. 

The buildings in the area have been there for several decades and none of them show severe signs of 

settlement or cracking.  

 

Figure 1 – Proposed excavation and area where proposed stabilisation schemes are to be developed in detail. 

 

To achieve this you will need to assess the ground conditions, the loading conditions in the immediate 

vicinity and the excavation itself, considering the various phases of the carpark project (including its 

structures) and finishing, until its completion.  You will need to ensure safe pedestrian access at all 

times to all residences and amenities in the area.   

Each one of you will be considering the same project, with identical requirements, but each student 

will have different ground conditions.  In this way you can explore the different issues and the different 

solutions by comparing your work to that of fellow students.   

Deliverables: 

The deliverables are to consist of the following, using LN136/2019 and its schedules to guide you in 

your work: 
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1. An appraisal of the condition and structural system of the surrounding buildings and roads,  

and of the problems that are likely to be encountered during the entire excavation, given your 

particular ground conditions as outlined in Table 1 below 

 

2. Design of stabilisation measures only in the area marked ‘A’ in figure, complete with 

calculations, drawings and works specification. A full set of working drawings will provide all 

the information necessary for your stabilisation scheme to be built.  This set should include, 

but is not limited to, general arrangement drawings, excavation and setting out plans, general 

sections, construction details, reinforcement drawings and schedules. 

 

3. Method statement for excavation and shoring work for the entire excavation, as applicable. 

This should clearly indicate, for example, the proposed sequence of works that is to be 

adopted by prospective contractors, the machines that can be used, and the ones that are 

prohibited.   

 

4. Complete set of specifications for only one item forming part of your chosen stabilisation 

scheme (e.g.  concrete, execution of ground anchors, shotcreting, grouting, formwork, 

excavation work, etc.). These specification should address the kind and quality of materials 

that you intend to have, how these are to be tested, how they are to be assembled, the 

tolerances that would be acceptable, the certification that is to be provided, for example.  You 

are to ensure that each of you works on a different topic, so that you can then share and 

discuss this between the four of you.   You are also required to discuss the chosen topic with 

the tutor, prior to starting your work on this part of the project. 

 

5. Any further investigation work or monitoring schemes that you may deem necessary before 

and during the works.   

Learning outcomes: 

1. To evolve your understanding of geotechnical issues such as lateral earth pressure, the 

stability of granular and cohesive materials, as well as issues related to weak and fractured 

rock.   

2. To appreciate the issues related to excavation in the vicinity of third parties. 

3. To appreciate the differences in project nature, brought about by different ground conditions 

4. To learn how to go about preparing production information for civil engineering projects. 

5. To learn how to prepare a proper working drawing 

6. To learn how to compile a specification 

7. To learn how to prepare a method statement 

8. To familiarise oneself with current legislation related to this type of project. 

Suggested course of action: 

We will start by compiling a list of structural and geotechnical issues that you think are relevant to your 

particular project.  In so doing, you are encouraged to go back to the respective lecture notes of these 

two subjects, carefully considering what is of relevance and what is not.  You will then discuss these 

with the tutor, such that the appropriate course of action can be approved, and you can then start to 

go into further detail.  This exercise is to be backed by continuous research into the chosen issues, 

throughout the process of preparing the production information.   

In parallel, you will also need to compile a list of working drawings that you think will be necessary to 

communicate your ideas to a prospective contractor, such that there are no misunderstandings about 



your intentions.  You will then start to draw these up immediately on CAD, so that we can then discuss 

their evolution as we go along, and in the process, we all learn from each-other’s mistakes. The 

drawings will then be updated as the sizing is completed by calculation, and as you decide what is of 

importance in terms of detail.  

Regarding the specifications, you will commence by sourcing relevant examples of specifications from 

industry, such that these can be discussed during the tutorials.  In this respect, you will analyse their 

content, identify their strengths and weaknesses, and seek out methods of improving them, all to be 

presented and collectively discussed during the tutorials.  You will then compile your own set of 

specifications, ensuring that their content is backed by solid research into the various issues and 

possibilities.  

 

Timeline 

You are asked to prepare the list of geotechnical issues, the list of required working drawings and the 

list of specification subtitles immediately, so that these can be discussed with the tutor and approved 

before the Christmas recess.  

You will then prepare a first draft of each of deliverables 2, 3 and 4 by the end of January, so that we 

can discuss these and you can have feedback.  We will then develop these in full in the remaining 

week until the project deadline, due on the 26th March 2021. 

In this project, it is important that you understand that the deliverables are not to be presented just 

once, during the final presentation.  The production information, (working drawings and specifications), 

in particular, is to be built gradually, so that you can receive feedback, and in the process learn how 

to do better.   

Having the tutors see these just once at the very end defeats this purpose.  

 

 

 

Adrian Mifsud 

7th December 2020 

  



The ground conditions will be assigned as follows: 

Student Ground conditions to be assumed as follows: Foundations of 

neighbouring 

structures to be 

assumed as follows: 

Christian 

Fenech 

Middle Member of the Globigerina Limestone 

formation, weathered at the top and heavily fractured 

in all directions, UCS between 0 MPa to 2.5MPa, with 

fracture spacing increasing gradually to 300mm at a 

depth of 4m, then moderately weak massive rock, 

UCS=6MPa to 15MPa 

Wide strip footings on 

weathered rock/soil 

Tristjan 

Nemanja Nikolic 

1 m of fill, followed by Blue Clay, of a yellowish 

brown colour and weathered over the first 5m, dark 

olive green below 5m.  Undrained strength Su 

increases gradually from 75kPa at the surface, to 

around 150kPa at a depth of 10m  

Drained parameters: ϕ’=20°, c’=2kPa at top, 

increasing to 10kPa at depth 

Deep trench 

foundations, 1.2m deep 

x 0.6m wide connected 

to a ground slab, 

beneath the main 

loadbearing walls.  

Eman Pisani Quarry Infill, consisting of building rubble that has 

not been engineered.  The fill has been in place for 

several years, and settlement has been ongoing in 

several places.    

Angle of shearing resistance ϕ’ can be assumed as 

35°, but the fill is very heterogeneous, c’ is expected 

to vary, depending on the method of placement and 

compaction, which remains unknown. 

Ribbed raft foundation, 

600mm thick overall, 

including a grillage of 

beams in reinforced 

concrete beneath the 

main loadbearing walls. 

Jessica Tanti 1.5 m of fill, followed by the Lower member of the 

Globigerina limestone formation, having two main 

discontinuity sets, as follows: 

Set 1 having a dip of 75°- 85° to the horizontal, and 

dip direction of 45°-50°, measured from North. Some 

fissures have been observed to contain traces of red 

soil, with variable aperture.  

Set 2 having a dip of 45°-60° to the horizontal, and 

dip direction of 150°-160°, measured from North.  

Some fissures are slickensided.  

UCS of rock  - 10 to 15 MPa 

Strip footings on rock 

 

UCS: unconfined compressive strength  


