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for Architects

Photo by Jorge Fernández Salas on Unsplash



2

1
INTRODUCTION

Aims
LOs

2
ASSIGNMENTS

• ASSIGNMENT 1- COMMON 
MISTAKES

• ASSIGNMENT 2

Outline



3

3
LECTURE:
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Aims and 
objectives



Learning 
outcomes

01

02

03

Students will be able to..



Part 1: 
Assignments recap
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Assignment 1: 
common error

 Misunderstood assignment brief
 Missing grids
 Hatching (in elevation vs section, black colour hatching)
 Triangle on the dashed line (section or elevation) to show 

where the measurement of level is taken
 Dimension taking (centre-to-centre)
 Labelling ‘void’ convention
 Solid line vs dashed line
 Locations of columns on plan
 Odd measurements
 Missing required drawings



ANY QUESTIONS?

Assignment 2:
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REMINDER:
Assignment 1’s 
deadline is on May 8th –
Saturday (11:45pm)
Late submission is not tolerable
Note: You had 2x4hr classes to work on this assignment
Via email: mia@miatedjosaputro.com



Live assessments’ 
link:
https://miatedjosaputro
.com/2021/04/07/as-
2021-assessments/

#1
#6
#7

 Fundamentals of academic writing

https://miatedjosaputro.com/2021/04/07/as-2021-assessments/


Part 2: 
Building system
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Ching, F. D. (2011). A visual dictionary 
of architecture. John Wiley & Sons.

SUBSTRUCTURE

SUPERSTRUCTURE
Above the foundation
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Building systems

Ching, F. D. (2020). Building construction 
illustrated, John Wiley & Sons.

 Structural system
 Enclosure system
 Mechanical 

system
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Building systems:
Structural system

The structural system is designed and constructed to: 
support and transmit applied gravity and lateral loads 
safely to the ground. Without exceeding the allowable 
stresses in its members.

Elements of structural system:
 The superstructure (vertical extension of a building 

above the foundation)
 Columns, beams and load bearing walls, supporting 

floor and roof structure
 The substructure
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Building systems:
Structural system

You’ll Want To Live In A Barn After Seeing These 
Barn Homes! | Home Design, Garden & 
Architecture Blog Magazine 
(goodshomedesign.com)

Structural + envelope 
systems

https://www.goodshomedesign.com/youll-want-to-live-in-a-barn-after-seeing-these-barn-homes/2/


16

Building systems:
Structural system

Timber Frame Kits CT, MA, RI, Shipped & Raised Nationwide: The Barn Yard & Great Country Garages (thebarnyardstore.com)

https://www.thebarnyardstore.com/post-and-beam-barns/timber-frame-kits/
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Building systems:
Enclosure system

The enclosure system is the shell or envelope of a 
building. It consists of:
 Roof
 Exterior walls
 Windows
 Doors
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Building systems:
Enclosure system
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Building systems:
Enclosure system
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Building systems:
Mechanical system

The mechanical system provides important 
services to a building. It consists of:
 The water supply system
 Sewage disposal system
 Heating, ventilating and air conditioning 

systems
 Electric system
 Vertical transportation system
 Fire-fighting system
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Building systems:
Mechanical system
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Building systems:
Mechanical system

MEP Building Information Modeling (BIM) Services (mepbim.com)

https://www.mepbim.com/
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Basic structural 
elements

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

1. Hangers, suspension cables- axially loaded members in tension
2. Columns- axially loaded members in compression
3. Beams- members carrying bending moment and shear
4. Planar Trusses- all members axially loaded
5. Arches- curved members stressed mainly in direct compression
6. Cables- flexible members stressed in tension
7. Rigid frames- members stressed by moment and axial load
8. Plates or slabs- load carried by bending
9. Thin shells (curved surface elements)- stresses acting primarily in 

plane of element
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Basic structural 
elements

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

Columns- axially loaded 
members in compression
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Basic structural 
elements

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

Beams- members carrying bending moment and shear
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Basic structural 
elements

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

Planar Trusses- all members 
axially loaded
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Basic structural 
elements

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

Cables- flexible 
members stressed in 
tension
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Basic structural 
elements

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

Plates or slabs- load carried by bending
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Basic structural 
elements

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

Thin shells (curved surface elements)- stresses 
acting primarily in plane of element



Part 3: 
Types of loads
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Types of loads
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Building’s vertical 
loading

Building’s vertical loading is based on: 
1. Its intended use 
2. Number of occupants
3. Type of construction 

 Dead and live loads.

Dead loads depend on material used to construct the building
Live loads are based on the anticipated occupants using the building
Loads are often applied in combination based on their likelihood of 
occurring simultaneously.
Pilla, D. R. (2017). Elementary Structural Analysis and Design of Buildings: A Guide for Practicing Engineers and Students, CRC Press.
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Vertical load:
Warehouse vs residential project

Higher floor load (weights of contents) 
 higher dead loads.

More occupants  higher live loads
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Vertical load:
Dead loads

Dead load is the self-weight of the building that is composed of all construction 
materials that form the building.

The structural system must be able to support:

its self-weight (dead loads) + other possible loads building might experience
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Vertical load:
Live loads

Live loads are the maximum loads imposed by the occupants using the building.

Components of buildings (roof, walls and floors) are to be designed to sustain:
Uniformly distributed live loads and concentrated live loads.

Building codes help building practitioners with the regulations.
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Lateral load

Building’s location will 
dramatically affect its loading 
affect structural system.

Seismic loading
Wind forces
Lateral soil pressures

Pilla, D. R. (2017). Elementary Structural Analysis and Design of Buildings: A Guide for Practicing Engineers and Students, CRC Press.
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Lateral load

Buildings are design to respond lateral loads that are exerted on them, by 
generating resistance. A building’s lateral structural system is specifically 
designed to meet requirements of minimum design loads as prescribed by 
the governing building code.
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ACTIVITY 1

1. CHOOSE OF THE THREE AVAILABLE 
SECTIONAL PERSPECTIVE 
DRAWINGS. 5 MINS

2. INDIVIDUAL BRAINSTORMING 
SESSION: 30 MINS
 IDENTITY MAIN STRUCTURAL 

COMPONENTS
 IDENTIFY DIFFERENT TYPES OF 

LOADS ON BUILDING THE 
ARCHITECT NEED TO 
CONSIDER

 HOW DO WE CONSIDER THEM? 
SKETCH ON THE DRAWING

Photo by Elena Koycheva on Unsplash
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Lewis, P., Tsutumaki, M. & Lewis, D. J. (2016). Manual of section, Chronicle Books.
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Lewis, P., Tsutumaki, M. & Lewis, D. J. (2016). Manual of section, Chronicle Books.
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Lewis, P., Tsutumaki, M. & Lewis, D. J. (2016). 
Manual of section, Chronicle Books.



Part 4: 
Structural considerations

Photo by Ricardo Gomez Angel on Unsplash



1. Aims
2. The importance
3. Using rules of thumb
4. How do they impact out 

design process?
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4.1- Aims and 
Rationale

When designing a structure, we must 
account for its safety, aesthetics and 
serviceability. Also we need to take into 
consideration economic and environmental 
constraints.

Preliminary design needs to be analysed to 
ensure that it has its required stiffness and 
strength.

Hibbeler, R. C. & Kiang, T. (2015). Structural analysis, Pearson Prentice Hall Upper Saddle River.
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4.2- The importance as an 
architect to gain basic 
understanding
Relationship between structural analysis and design phases

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.

1 CONCEPTUAL DESIGN Designer begins by considering all possible layouts and 
structural system which might satisfy requirements of 
project. Architects and engineers consult as a team to 
establish layouts with efficient structural system and 
meeting architectural requirements of the project.

2 PRELIMINARY DESIGN Engineers chose from the conceptual design and sizes their 
main components. The preliminary proportioning of 
structural member requires understanding of: structural 
behaviour and a loading condition knowledge.

3 ANALYSIS OF PRELIMINARY DESIGNS Using estimated values of load, the engineer carries out an 
analysis of several structural systems.
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4 REDESIGN OF THE STRUCTURES From the result of preliminary designs, (structural) designers 
recomputes the proportions of the main elements of all 
structures.

5 EVALUATION OF PRELIMINARY 
DESIGNS

The design is compared with regard to cost, availability of 
materials, appearance, maintenance, time for construction 
and other important considerations. The structure best satisfying 
client's criteria is selected for further refinement in the final 
design phase.

6 FINAL DESIGN AND ANALYSIS 
PHASES

The engineer makes minor adjustments to the selected structure 
to improve: economy and appearance. Strength and stiffness of 
the structure are evaluated for all significant loads and 
combination of loads. 
Final design will also reveal certain deficiencies, the designer will 
have to adjust. Members are sized with regards to design codes, 
and also taking into account each material's special properties.  

4.2- The importance as an 
architect to gain basic 
understanding

Leet, K., Uang, C.-M. & Gilbert, A. M. (2008). Fundamentals of structural analysis, McGraw-Hill.
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4.3- Rules of 
thumbs

Allen, E. & Iano, J. (2017). The architect's studio companion: Rules of 
thumb for preliminary design, John Wiley & Sons.

McLean, W., Silver, P. & Evans, P. (2013). Structural 
engineering for architects: a handbook, Laurence King.
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Allen, E. & Iano, J. (2017). The architect's studio companion: Rules of thumb for preliminary design, John Wiley & Sons.
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4.3-
Rules of thumbs

Allen, E. & Iano, J. 
(2017). The 
architect's studio 
companion: Rules of 
thumb for 
preliminary design, 
John Wiley & Sons.
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4.3-
Rules of thumbs

Allen, E. & Iano, J. 
(2017). The 
architect's studio 
companion: Rules of 
thumb for 
preliminary design, 
John Wiley & Sons.
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Assembling and connecting 
steel loadbearing 
components

MEANS OF CONNECTIONS
COLUMNS
BEAMS
COLUMN BASE
BRACING
VIERENDEEL GIRDERS
LATTICE BEAMS

Reichel, A., Ackermann, P., Hentschel, A. & Hochberg, A. (2012). Building with 
steel. Building with Steel. Birkhäuser.

Previously in Week 4 (Steel Structure)..
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Rule of thumb: 
steel frame
 Span (centre-to-centre):
 Floor beam- 12m max
 Roof trusses- 17m max
 Space frames- 60m max

 Governing factor  deflection limit, vibration limit
 Grouping and repetition
 Connection detail and design are important (bolted or welded, limit welding connection)
 Limited length to be transported 
 Mixing metal materials (usually steel and aluminium) might lead to potential corrosion

 Determining beam depth: a reasonable estimate is ‘span divided by 24 (L/24)’

 Maximum cantilever length equals to 1/3 length of the back-span

2000v02_rules_of_thumb.pdf (aisc.org) https://youtu.be/KWnBNf1INfs Craigs-article.pdf (mbjeng.com) catena consulting engineers | blog (catenaengineers.com)

https://www.aisc.org/globalassets/modern-steel/archives/2000/02/2000v02_rules_of_thumb.pdf
https://youtu.be/KWnBNf1INfs
http://www.mbjeng.com/wp-content/uploads/2011/03/Craigs-article.pdf
https://www.catenaengineers.com/blog/structural-steel-rules-of-thumb/#:%7E:text=For%20determining%20beam%20depths%2C%20a,steel%20systems%20also%20have%20girders.
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Typical structural 
timber buildings

Platform framing

Structural systems:
 Roof framing
 Floor framing
 Wall framing

Previously in Week 3 (Timber Structure)..
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Rule of thumb: 
timber 
construction

McLean, W., Silver, P. & Evans, P. (2013). Structural engineering for architects: a handbook, Laurence King.
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Rule of thumb: 
timber 
construction
 2 or 4 feet modular plan 

dimension will reduce waste 
(600 or 1200mm)

 Roof trusses space no greater 
than 1.2-2.4m without 
additional support

 Wall studs are commonly put 
spaced at 400-600mm on 
centre

 Decking 150-200mm
 Commonly available length of 

wood: 2.4m
https://youtu.be/gAFS0A3xDJk

Allen, E. & Iano, J. (2017). The architect's studio companion: Rules of 
thumb for preliminary design, John Wiley & Sons.

https://youtu.be/gAFS0A3xDJk
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Rule of thumb: 
timber 
construction

Allen, E. & Iano, J. (2017). The architect's studio companion: Rules of 
thumb for preliminary design, John Wiley & Sons.
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3-
PRECAST
CONCRETE
Connection

 Bolting
Welding
Grouting

Previously in Week 5 (Concrete Structure)..
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Rule of thumb: 
concrete 
structure
 Up to 10m span or less: Beam depth 

(effective span divide by 12)
 Up to 10m span or less: Slab depth 

(span divide by 30), only applicable 
for  simply supported slab and 
continuous slab. But not for 
cantilevered slab.

 Column size (no rule of thumb, will be 
based  on actual loading), but for 
small structure and normal loading 
we can use the concept of short 
column (effective length divide by 12). 
That is the minimum size.
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4.4. How do these 
impact our design 
process?

1 CONCEPTUAL DESIGN Designer begins by considering all possible layouts and 
structural system which might satisfy requirements of 
project. Architects and engineers consult as a team to 
establish layouts with efficient structural system and 
meeting architectural requirements of the project.

2 PRELIMINARY DESIGN Engineers chose from the conceptual design and sizes their 
main components. The preliminary proportioning of 
structural member requires understanding of: structural 
behaviour and a loading condition knowledge.

3 ANALYSIS OF PRELIMINARY DESIGNS Using estimated values of load, the engineer carries out an 
analysis of several structural systems.
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Practitioners dialogue

A DESIGN MEETING
https://youtu.be/29-

xtjX8rAk

Previously in Week 1..

https://youtu.be/29-xtjX8rAk
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ACTIVITY 2
1. WORK IN GROUPS (FIRST 

PRESENTATION GROUPS): 45MINS
2. HYPOTHETICALLY YOU ARE TO 

DESIGN MULTIPLE PRE-
FABRICATED VILLAS ON 
CONTOURED LAND

3. YOU CAN DEFINE YOUR OWN 
CLIMATE CONTEXT AND LOCATION

4. SIZES ARE- SEE NEXT SLIDE
7.2 X 14.4M (8 VILLAS)
7.2 X 7.2M (4 VILLAS)

6. CHOOSE THE MAIN STRUCTURE 
SYSTEM 
(STEEL/TIMBER/CONCRETE)

7. APPLY THE RULE OF THUMB
8. SUBMIT GROUP WORK VIA EMAIL

Photo by Elena Koycheva on Unsplash
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ACTIVITY 2
EXPECTED OUTCOME:
 SKETCHES AND EXPLANATION 

ABOUT THE CHOSEN STRUCTURAL 
MATERIAL

 MAIN STRUCTURAL ELEMENTS

Photo by Elena Koycheva on Unsplash
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Part 5: 
Structural analysis

Photo by Ricardo Gomez Angel on Unsplash
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Example of
practice
https://youtu.be/KXOc79mBAFA

https://youtu.be/KXOc79mBAFA
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Digital tectonics

https://youtu.be/Wp604hqj7eg

https://youtu.be/Wp604hqj7eg
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Digital tectonics:
Kangaroo
enables 
designers to 
interact with 
form through 
particle-spring 
system 
simulations in 
real time.
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Re-iterating aims 
and objectives


	ARCHITECTURAL STRUCTURE�Week 11:�Structural Considerations for Architects
	Slide Number 2
	Slide Number 3
	Aims and objectives
	Learning outcomes
	Slide Number 6
	Assignment 1: common error
	Slide Number 8
	Slide Number 9
	Live assessments’ link:�https://miatedjosaputro.com/2021/04/07/as-2021-assessments/�
	Slide Number 11
	Slide Number 12
	Building systems
	Building systems:�Structural system
	Building systems:�Structural system
	Building systems:�Structural system
	Building systems:�Enclosure system
	Building systems:�Enclosure system
	Building systems:�Enclosure system
	Building systems:�Mechanical system
	Building systems:�Mechanical system
	Building systems:�Mechanical system
	Basic structural elements
	Basic structural elements
	Basic structural elements
	Basic structural elements
	Basic structural elements
	Basic structural elements
	Basic structural elements
	Slide Number 30
	Types of loads
	Building’s vertical loading
	Vertical load:�Warehouse vs residential project
	Vertical load:�Dead loads
	Vertical load:�Live loads
	Lateral load
	Lateral load
	ACTIVITY 1
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	4.1- Aims and Rationale
	4.2- The importance as an architect to gain basic understanding
	4.2- The importance as an architect to gain basic understanding
	4.3- Rules of thumbs
	Slide Number 48
	4.3- �Rules of thumbs
	4.3- �Rules of thumbs
	Assembling and connecting steel loadbearing components��MEANS OF CONNECTIONS�COLUMNS�BEAMS�COLUMN BASE�BRACING�VIERENDEEL GIRDERS�LATTICE BEAMS�
	Rule of thumb: steel frame
	Typical structural timber buildings
	Rule of thumb: timber construction
	Rule of thumb: timber construction
	Rule of thumb: timber construction
	3- �PRECAST�CONCRETE�Connection
	Rule of thumb: concrete structure
	4.4. How do these impact our design process?
	Practitioners dialogue
	ACTIVITY 2
	ACTIVITY 2
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Digital tectonics
	Slide Number 67
	Re-iterating aims and objectives

