Marmara University, Faculty of Architecture and Design, Department of Architecture
2024-2025 SPRING SEMESTER

Course Title Code Semester Hour (T+P) Credit ECTS

Material and Technology 4 ARCH 306 Spring (4th semester) [1+4 6

Pre-requisites -

Language of Instruction English

Course Type (Required / elective) Compulsory

Course Coordinator -

Instructor /e-mail Dr. Ogr. Uyesi H. Nur KIZILYAPRAK / nur.kizilyaprak@marmara.edu.tr; nur.kizilyaprak@gmail.com
Assistan(s) Aras. Gor. Rumeysa TEMEL / rumeysa.temel@marmara.edu.tr
lcoals It is aimed to gain the student the ability to design building element systems by integrating technical knowledge with design,
considering the primary performance criteria.
Learning 1. Gaining the ability to make decisions about the type, material and layout of the structural system of a building and|
Outcomes to express them with appropriate drawing techniques.

2. Gaining the ability to make appropriate material decisions regarding functional building elements in line with
performance requirements.

3. Gaining the ability to design and detail functional building elements from a holistic point of view.

4. Gaining the ability to make comprehensive designs, to plan the design process, to produce drawings in the
technique required by each design stage, and to prepare 3D models expressing the combination of materials,
systems and components.

5. Gaining the ability to integrate the structural system and functional building element systems by considering the
building as a system.

[Course Content - Constructional design will be carried out for a building that the students of the MU Faculty of Architecture and
Design will design according to a function that they think of a lack in Dragos Campus.

- Atwo-storey building with a basement will be designed in this context, with a maximum floor area of 75-100 m2.

- Floor height will be taken as ... m

- The project land is the area where the single-storey building currently functions as a cafe.

Here are the important studies intended within the scope of the course to be conducted as studio work;
e  Analysis of sample projects related with the project topic
o  Design of building element systems with in the frame of requirements, criteria, and possibilities.
e Integrating building elements with each other in line with a holistic perspective (Design and integration of
exterior wall-roof, exterior wall-floor, exterior wall-window, exterior wall-door, staircase-floor, and
exterior/interior wall-interior partition points)

The process of design includes preliminary project studies, structural system arrangements (with models and drawings),
drawings of 1/50 scaled application project, analysis of 1/20 scale facade system detail including roof, vertical circulation,
and foundation systems, designing of wet area and 1/5 scale details.

Key points for the course:

e Building Element Design course is a student-centered studio course, and it is essential that students come
prepared to the course, complete the expected work during the course and make submissions specified in the
program on time.

e  Studies will proceed according to the schedule given below.

® There is an 80% attendance requirement. Students who do not fulfill the attendance requirement are deemed
unsuccessful and cannot submit a project at the end of the semester.

JAssessment Assessment Components
[Criteria Midterm Grade % 40
Final Grade % 60

TOTAL %100
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IWEEKLY TOPICS AND PREPARATIONS

IWeeks Weeks Ilnitial Studies
week 1 Introduction: Explanation of the course content. Giving the subject and the land. JAssignment: Site Plan (1/200), Case
18.02.2025 Establishment of working groups. Study, Preliminary Project Studies
Studio Works & Discussions: PRELIMINARY DESIGN STAGE (1/200)
e  SW: Site Plan (1/200)
e SW: Case Studies
e  SW: Preliminary Project Studies (1/200)
IWeek 2 Studio Works & Discussions: PRELIMINARY DESIGN STAGE Assighment: Plans, sections,)
25.02.2025 e D:Site Plan (1/200) klevations (1/100)
e D: Case Studies Analysis
® D:Preliminary Project Studies (1/200)
Week 3 Short Lecture: 1/50 Architectural Drawing Techniques Assighment:  Structural  system
04.03.2025 Studio Works & Discussions: FINAL DESIGN STAGE drawings (1/50)
e D: Plans, sections, elevations (1/100) e Formwork plan & partial]
e  SW: Structural system studies (1/100) sections
e Foundation plan
IWeek 4 Studio Works & Discussions: CONSTRUCTION DESIGN STAGE Assighment: Plans, sections,)
11.03.2025 o D:Formwork plan & partial sections (1/50) Jelevations (1/50)
e  SW: Structural system 3D model (1/50) (Digital or physical)
|Week 5 Studio Works & Discussions: CONSTRUCTION DESIGN STAGE Assignment: Plans, Sections (1/50),
18.03.2025 e D: Plans, Sections (1/50) Elevations (1/50) & Fagade examples]
® D: Elevations (1/50) & Fagade examples and material research and material research
IWeek 6 Studio Works & Discussions: CONSTRUCTION DESIGN STAGE Assignment: Plans, Sections (1/50),
25.03.2025 ®  Plans, Sections (1/50) Elevations (1/50) & Roof systems|
e Elevations (1/50) & Fagade examples and material research plans and sections
Week 7 HOLIDAY: RAMADAN EID
01.04.2025
Week 8 Studio Works & Discussions: CONSTRUCTION DESIGN STAGE
08.04.2025 ®  Roof systems plans and sections (1/50)
IWeek 9 MIDTERM SUBMISSION LIST: MIDTERM EXAM:

14-20.04.2025

e Site Plan (1/200)

Foundation Plan (1/50)

Formwork plan & partial sections (1/50)

Plans (1/50) (Basement, Ground, 1st Floor)

Sections (1/50) (2 sections)

Elevations (1/50) (Main Facades - 2)

Roof Plan & partial sections (1/50)

Structural system 3D model (1/50) (Digital or physical)

Designing Building Element Layering]
(1/10)

[Week10 Studio Works & Discussions: DETAIL DESIGN STAGE Assighment: System Detail (Plan-
22.04.2025 ®  SW: Designing Building Element Layering (1/10) Sections-Elevation) (1/20) (from)
Short Lecture: System Detail and Point Detail Drawing Techniques stair)

Week 11 Studio Works & Discussions: DETAIL DESIGN STAGE
29.04.2025 System Detail (Plan-Sections-Elevation) (1/20) (from stair)
Week 12 Studio Works & Discussions: DETAIL DESIGN STAGE Assignment: All Point Details (1/5)
06.05.2025 o  System Detail (Plan-Sections-Elevation) (1/20) (from stair)
week 13 Studio Works & Discussions: DETAIL DESIGN STAGE Assighment: Stair (Plan-Sections-
13.05.2025 e All Point Details (1/5) [Elevation) (1/20)

o  Roof — External Wall Connection

o  External Wall — Door / Window Connection

o  External Wall — Ground Floor — Basement Wall Connection

o Basement Wall — Raft Foundation Connection
|Week 14 Studio Works & Discussions: DETAIL DESIGN STAGE Assignment: Stair — Detail (1/5)
20.05.2025 e  Stair (Plan-Sections-Elevation) (1/20)
[Week 15 Studio Works & Discussions: DETAIL DESIGN STAGE Assignment: Building Envelope
27.05.2025 e  Stair — Detail (1/5) System plan, section, elevation

J(1/20) + 3D System model (1/20)
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Week 16 Studio Works & Discussions: DETAIL DESIGN STAGE Assignment: Drawing of layering
03.06.2025 e  D:Building Envelope System plan, section, elevation (1/20) details on plans, sections and

e D: 3D System model (1/20) elevations (1/50)

e SW: Drawing of layering details on plans, sections and elevations (1/50)
[Week 17 Studio Works & Discussions: DETAIL DESIGN STAGE JFINAL SUBMISSION STUDIES
10.06.2025 e  D:Building Envelope System plan, section, elevation (1/20)

e  D: 3D System model (1/20)
e D: Drawing of layering details on plans, sections and elevations (1/50)
JFINAL WEEK FINAL SUBMISSION:
16-29.06.2025] Drawings:
° Construction Drawings (plans, sections, elevations) (1/50)
° System Detail Drawings: Partial Section, Partial Elevation, Partial Plans (1/20)
° Point Details (1/10, 1/5, 1/2)
®  Material Catalogue / Poster — Source Catalogue
Model (3D):
®  System Model (1/20)

fimPoORTANT NOTES

[The assignments include research and drawings to be completed at home. Each student will submit a file at the end of the semester
containing the technical information, drawings, catalogues, course notes, etc. that they have gathered as a result of their research in order to
complete the assighments. The students' drawings will be returned to them after being evaluated by the instructor. However, a digital copy

of the evaluated drawing must be uploaded to the relevant web platform after the class. This digital submission will also serve as proof of
attendance.

JPROCESS
1. Analyzing sample designs related to the project subject
[The process involves analyzing sample designs related to the project topic by examining selected case studies from specific sources. These

analyses will focus on various aspects, including structural, spatial, formal, dimensional, and material/technology usage. This individual study
will serve as a foundation for the final project design.

2. Studies on the design and integration of building element systems
[This process consists of the process of collecting and analyzing involves accessing and analyzing information from various sources about the
design, construction and usage processes of building elements. The sources to be handled will be books, magazines, catalogs and internet

sites related to the subject. Applying the collected information includes the use of the information previously transferred and collected
during this period in the design of building elements.

a. Collecting and analyzing information:
IDuring this stage, the following aspects will be researched and examined:
e  Properties of materials and systems used in building elements, including:
o Visual impact
Load-bearing capacity
Thermal and vapor performance
Water and moisture resistance
Sound insulation
o  Fireresistance
e Dimensions and application methods of these materials/systems
e  Details on the integration of different building element systems
At the end of the semester, each student will submit a compiled file containing technical information, drawings, catalogues, and details of all
materials/systems used in the project, alongside the final project.
b. Applying the collected information:
Using the analyzed data, students will conduct design studies that focus on:
e  The design of exterior walls, doors & windows, roofs, floors, stairs, interior partition systems
e  The integration of exterior wall-roof connections, exterior wall—floor connections, exterior wall-window junctions, exterior wall—
door junctions, stair—floor connections, interior and exterior wall—partition junctions
[The required drawing scales are 1/20, 1/10, or 1/5, depending on the level of detail.

O O O O

COURSE OUTCOMES
IMID-TERM OUTPUTS FINAL OUTPUTS
e  Site Plan (1/200) Drawings:
e  Foundation Plan (1/50) e  Construction Drawings (plans, sections, elevations) (1/50)
e  Formwork plan & partial sections (1/50) o  System Detail Drawings: Partial Section, Partial Elevation,
e Plans (1/50) (Basement, Ground, 1st Floor) Partial Plans (1/20)
e  Sections (1/50) (2 sections) e  Point Details (1/10, 1/5, 1/2)
e Elevations (1/50) (Main Facades - 2) ® Material Catalogue / Poster — Source Catalogue
e Roof Plan & partial sections (1/50) Model:
e Structural system 3D model (1/50) (Digital or physical) *  System Model (1/20)
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IBooks

Aka, I., Betonarme Yapi Elemanlari, Birsen Yayinevi, 1987.
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Levy, S. M., Construction Building Envelope and Interior Finishes, Databook.

McCampbell, B.H., Problems in Roofing Design, Butterworth, 1992.
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Millais, M., Building Structures, E&FN Spon, 1997.

Nashed, F., Time Saver Details for Exterior Wall, Mc GrawHill, 1998.
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Osmundson, T., Roof Gardens: History, Design, and Construction, W.W. Norton, 1999.

Patterson, S., Mehta, M., Roofing Design and Practice, Prentice Hall, 2001.

Pfeifer, G., Ramcke, R., Masonry Construction Manual, Birkhaeuser, 2001.
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Reid, E., Understanding Buildings - A Multidisciplinary Approach, Construction Press, 1984.

Rich, P., Dean, Y., Principles of Element Design, Architectural Press, 1999.

Ronner, H., Baukonstruktion im Kontext des Architektonischen Entwerfens, B. 1-5, Birkhauser Verlag, 1991.
Ronner, H., Decke+Boden, Birkhauser Verlag, 1991.
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Scharff, R., Kennedy, T., Roofing Handbook, McGraw-Hill, 2001.
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IMagazins

|Websites

Schild, E., Schwachstellen, B. |-V, Bauverlag, Wiesbaden, 1987.

Schittich, C., Building Skins, Birkhaeuser, 2001.

Schittich, C., In Detail: Single Family Housing, Birkhaeuser, 2000.
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Schmitt, H., Hochbaukonstruktion, Bertelsmann Fachverlag, 1974.

Schulitz, H. C., Sobek, W., Steel Construction Manual, Birkhauser, 2000.

Schunck, E., Roof Construction Manual: Pitched Roofs, Birkhaeuser, 2003.
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Smith, J., Materials of Construction, Mc Graw Hill, 1988.

Smith, R.C., Principles and Practices of Light Construction, Prentice-Hall, 1963.
Thiis-Evensen, T., Archetypes in Architecture, Oxford University Press, 1989.

Toydemir, N., Yapi Elemanlari Tasariminda Malzeme, Literatiir, 2000.

Toydemir, N., Catilar, YEM Yayin, 2004.
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Vandenburg, M., AJ Handbook of Building Enclosure, The Architectural Press, London, 1974.
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Watts, A., Modern Construction Facades, Springer Verlag, 2005.

Yiicesoy, L., Temeller, Duvarlar ve Désemeler, Yapi Endistri Merkezi Yayinlari, 1998.

Detail - Institut fiir internationale Architektur Dokumentation GmbH, Miinchen.

deutsche bauzeitschrift, DBZ - Bertelsmann Fachzeitschriften, Gutersloh, “bautechnik”

deutsche bauzeitung, DB - Deutsche Verlags Anstalt, Stuttgart, “technik”

the architects’ journal, AJ- Emap Communications Ltd., London, “working details”, “building study”

[Catalogues

YAPI KATALOGU, Yapi Endiistri Merkezi Yayin Bolimdi, istanbul.
YAPI MALZEMELERi KATALOGU, TMMOB Mimarlar Odasi istanbul Biiyiikkent Subesi, istanbul.

www.insaat-yapi.gen.tr
www.yapitr.com
www.yapirehberi.net
www.yem.net

AKTS / CALISMA SAATLERI TABLOSU

[Aktiviteler Siire (Hafta) | Siire (Saat) Calisma Saati
[Ders Siiresi (sinavlar dahil 14xToplam haftalik ders saati sinavlar dahil) 14 6 84
IDers Disi Galisma Saatleri (Hazirlik galismalar, Elestiri Odevleri, internet Calismalari, vb.) 14 1 14
|6dev ve sunumlar 14 3 52

lAra sinavlar 1 4 4
[Final sinawvi 1 4 4
[Toplam Caligma Saati 158
[Toplam Calisma Saati / 30 5,2
[Dersin AKTS Kredisi 5




