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STUDENT DATA & MASTER PROGRAMME
Save this form according the format “IDE Master Graduation Project Brief_familyname_firstname_studentnumber_dd-mm-yyyy”.  
Complete all blue parts of the form and include the approved Project Brief in your Graduation Report as Appendix 1 !

** chair dept. / section:

** mentor dept. / section:

Chair should request the IDE 
Board of Examiners for approval 
of a non-IDE mentor, including a 
motivation letter and c.v..!

!

SUPERVISORY TEAM  **
Fill in the required data for the supervisory team members. Please check the instructions on the right !

Ensure a heterogeneous team. 
In case you wish to include two 
team members from the same 
section, please explain why.

2nd mentor Second mentor only 
applies in case the 
assignment is hosted by 
an external organisation.

!

city:

organisation:

family name

student number

street & no.

phone

email

IDE master(s):

2nd non-IDE master:

individual programme: (give date of approval)

honours programme:

specialisation / annotation:

IPD DfI SPD

!

zipcode & city

initials given name

country:

This document contains the agreements made between student and supervisory team about the student’s IDE Master 
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any 
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the 
required procedural checks. In this document:

• The student defines the team, what he/she is going to do/deliver and how that will come about. 
• SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
• IDE’s Board of Examiners confirms if the student is allowed to start the Graduation Project.

- -

comments  
(optional)

country

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT 
Download again and reopen in case you tried other software, such as Preview (Mac) or a webbrowser.

!

Your master programme (only select the options that apply to you):



Procedural Checks - IDE Master Graduation

Title of Project

Initials & Name Student number

IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 2 of 7

APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

chair date signature

CHECK STUDY PROGRESS
To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.  
The study progress will be checked for a 2nd time just before the green light meeting.

NO

List of electives obtained before the third  
semester without approval of the BoE

missing 1st year master courses are:

YES all 1st year master courses passedMaster electives no. of EC accumulated in total:
Of which, taking the conditional requirements 

into account, can be part of the exam programme

EC

EC

• Does the project fit within the (MSc)-programme of 
the student (taking into account, if described, the 
activities done next to the obligatory MSc specific 
courses)? 

• Is the level of the project challenging enough for a 
MSc IDE graduating student? 

• Is the project expected to be doable within 100 
working days/20 weeks ? 

• Does the composition of the supervisory team 
comply with the regulations and fit the assignment ?

FORMAL APPROVAL GRADUATION PROJECT
To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.  
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

comments

Content: APPROVED NOT APPROVED

Procedure: APPROVED NOT APPROVED

- -

name date signature- -

name date signature- -



Personal Project Brief - IDE Master GraduationPersonal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number
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Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.  
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project. 

project title

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet 
complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the 
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...). 

space available for images / figures on next page

start date - - end date- -
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Title of Project

Initials & Name Student number
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introduction (continued): space for images

image / figure 2:

image / figure 1:
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PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.
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Title of Project

Initials & Name Student number
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your 
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within 
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term 
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and 
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance 
because of holidays or parallel activities. 

start date - - end date- -



Personal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 
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	student initials: RB
	student given name: Rebekka
	student number: 4550021
	student Check Box DfI: Off
	student Check Box SPD: Off
	mentor 1: Ass. Prof. Dr. Mariana Popescu
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	student country: 
	student spec anno 2: Tech. in Sustainable Design
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	form appr yyyy 3: 2023
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	check checkbox NO: Off
	Form Appr content NO: Off
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	Project Title: Exploration of partially rigid 3D knitting
	Project start date dd: 20
	Project start date mm: 02
	Project start date yyyy: 2023
	Project end date dd: 21
	Project end date mm: 08
	Project end date yyyy: 2023
	Project Introduction: Textiles are all around us: we touch it when sitting down, we wear it to protect us from the weather, we live in and under it. The most commonly used production methods of textile are weaving and knitting. Both are produced on a roll, after which the fabric is cut to the shape necessary to create the desired object. For example a sweater, seating for a chair, or wall panel. This cut-and-sew method always results in waste fabric, and is labour intensive. Cut-and-sew is avoided by directly knitting fabric into shape, called fully-fashion-knitting. The desired product is produced directly, skipping the cut and sew steps in between. 

The potential sustainable benefits of using knitted structures is explored in other fields of work besides the fashion industry. Dr. Mariana Popescu and her team developed a new system of formwork using 3D knitting. (Popescu et al., 2021) The system is a material saving, labour reducing and cost-effective solution for the casting of double curved concrete geometries on architectural scale. The textile formation technique used, weft knitting, eliminates the needs for pattern cutting, sewing and welding, compared to weaving. The technique gives the possibility to integrate openings, channels, in various sizes and directions. 

The knitted structure is made rigid using concrete, layer by layer to keep the structure in form. Consequently, this stay-in-place formwork is completely rigid, and thus needs to be set up in the place where it will stay, unless the parts are small enough to be transported. It would be desirable if parts of the structure could be left flexible so a foldable construction is created, like origami. An example of this origami-technique for architectural scale is Joseph Choma (Joseph Choma, n.d.) The layering of his structure before it comes to its 3D shape, is closely related to the 3D weaving technique that Holly McQuillan developed in the fashion context as a zero-waste technique in her PhD thesis called ‘Zero Waste System Thinking’. (McQuillan, 2020) The development of multiple 2D shapes in one field, stacked on top, can used as basis for the shape development of the 3D knitted structure. Dr McQuillan developed this method to explore the theoretical, aesthetic and technical development of systems and methods for zero waste textile forms. Knitting could be another zero waste textile form, possibly replacing cut-and-sew woven textile products. 

The methods developed by Popescu and McQuillan apply to a certain domain: resp. architecture and fashion design. The common factor I see is to create the desired shape more directly from the final material, eliminating steps in the process, resulting in material saving, labour reducing and thus more environmentally friendly products and adaptable production processes. 

Inspired by both, the potential of 3D knitting in the field of industrial design is explored in this research. 

References
Popescu, M., Rippmann, M., Liew, A., Reiter, L., Flatt, R. J., Van Mele, T., & Block, P. (2021). Structural design, digital fabrication and construction of the cable-net and knitted formwork of the KnitCandela concrete shell. Structures, 31, 1287–1299. https://doi.org/10.1016/j.istruc.2020.02.013
Joseph Choma. (n.d.). Archinect. Retrieved February 20, 2023, from https://archinect.com/news/article/150017072/joseph-choma-demonstrates-his-nifty-paperfolding-technique-for-fiberglass
McQuillan. (n.d.). Holly McQuillan. Retrieved February 20, 2023, from https://hollymcquillan.com/

	student family name COPY: Groeneveld                                          6499
	student initials COPY: RB
	student number COPY: 4550021
	Project Title COPY: Exploration of partially rigid 3D knitting
	Project introduction image 1: 
	image figure 1: Curved pavillion using the KnitCrete technology
	Project introduction image 2: 
	image figure 2: Form exploration by McQuillan
	Project Problem: 
The aim of this project is to explore the potential of 3D knitting as a production method of objects other than clothing, by creating a sitting object, containing both rigid and flexible parts. 

We commonly view textiles as having a uniform planar expression and behavior. However many textile production methods enable the personalised/localised manipulation of structure, material and form in an approach similar to the 3D printing multi/meta materials. This additive approach to textile-form manufacturing also has benefits for the environment, due to its low energy, low waste and on demand system of production. This perspective has been explored by Mariana Popescu in her knitted architecture research - making the knitted form entirely rigid and applied at the scale of a deployable building, and by Holly McQuillan in her Multimorphic woven textile-form research - applied at the scale of malleable and flexible garments for the body. This project proposes to explore rigid and flexible knitted elements for a load bearing deployable structure  - further developing our understanding of the benefits of tuning textile-form behavior via material, structure and form.

The sitting object is chosen as a demonstrator of a knitted textile-form which is:
1: Is lightweight and flexible, while being able to bear the load of a person sitting.
2: Tunable - the structure can be locally programmed to have property variations (elasticity, rigidity, density etc)
3: Deployable and transportable - transforming from space-saving folded textile to 3D form when needed.
4: Able to be produced on-demand, in minimal steps, with low waste.



	Project Assignment in 3: The scope of this project is the exploration of the potential applications of 3D knitting within product design as a material saving and labour reducing method. 
	Project Assignment Elaboration: This will be explored through the creation of a sitting object that is fully 3D knitted, partially rigid and partially flexible, to enable the object to be deployable and undeployable again. 

First, I will dive into how the industrial knitting machines work and how to programme it, by learning from Mariana and by following the course at the KNITWEAR LAB in Almere to work with the M1-Stoll. 

Using this knowledge, I will start developing a 3D knitted sitting objects. This requires material driven and process driven (knitting as a process) experimentation with how to make a 3D knitted structure partially rigid:  varying the material, stitch types, adding tunnels or pockets, experimenting with the tension in the knit structure. 

Second, experimentation with the transition from 2D to 3D will result in a deployable/collapsible sitting object. I start by researching current methods of 2D to 3D deployable objects, also searching for inspiration in nature. Prototypes and experiments will be made using wizard of oz prototypes and sampling on a domestic knitting machine. 

The outcome will be a sample library, and a final demonstrator of this research through design process, in the form of a functional, deployable 3D knitted sitting object.
	Planning Gantt: 
	Planning Elaboration: 
	Project start date dd COPY: 20
	Project start date mm COPY: 2
	Project start date yyyy COPY: 2023
	Project end date dd COPY: 21
	Project end date mm COPY: 8
	Project end date yyyy COPY: 2023
	Project Motivation: This project is partially an extension of my Honours research. For Honours I explored different knitting techniques on a weft knitting machine. The goal was to create a knitted structure that has similar characteristics in terms of strength and stretch as stretch denim fabric. Since knitting produces less waste and uses less energy compared to woven fabric, knitted 'denim' could be a more sustainable alternative. As prototype I designed a knitted jeans. 



I see a lot of potential in the exploration of this traditional textile making technique. As Mariana demonstrated, the use of knitted structures goes far beyond the regular sweater.



I want to develop my skills in research more, through exploring the possible applications of knitting. Through this explorative, experimental research I will learn to work through the fuzzy front end of a design process. I will keep a logbook to keep track of the process and progress, and reflect at the end of each week on it by asking myself the following questions: what were the learning goals and how did that go, what could have gone better, what went well, what are the goals for next week, what can I do now to prepare for those goals. 



Second, by experimenting with knitted structures I want to develop more knowledge of the physics of the material. I want to be able to explain I the end how come that certain materials or structures resulted in different strengths or strains then others. This deeper knowledge of the physics is fundamental to the research.



I will develop my prototyping skills and learn how to translate the smaller samples to an actual product that can be produced on industrial scale. This will be very valuable, since I have not done that last step of development of a product in the projects in my masters. A more concrete learning goal that adds to this is that I want to learn to programme the industrial knitting machine. 

I will follow a 5-day course at the KNITWEAR LAB in March to learn to programme the M1 Stoll machine, the one that is in the Applied Labs of IDE. With guidance of Mariana I will learn to programme on her machine. 


	Project Final Comments: The supervision team is comprised of Holly McQuillan (IDE, SDE, specialization in textile-form research, primarily weaving and temporality in textiles and material driven research), and Mariana Popescu (Civil Engineering, specialization in parametric knitting for architectural forms).  This graduation project has been formulated to be situated between the domains of these two textile-based researchers. Mariana provides support for knitting complex 3D form, including access to technology for prototyping, while Holly guides the project scope and context.      


