
  

Understanding of structural behaviour 
How can academics make the learning and teaching of structural behaviour more effective? What is the role of 
academics in better preparing graduates to meet industry expectations? 
 
Taking into considerations the limited resources available and the timelines required to implement substantial 
changes into curricula, this resource sheet looks at ways to improve existing programmes and focuses on 1 aspect of 
understanding structural behaviour: Teaching lateral stability 
 

1. Learning outcomes Differentiation of Stability: Students should distinguish between 
overall lateral stability and stability of individual members. This is 
ideally introduced in Year 2. 

Understanding Temporary vs. Permanent Stability: Recognize 
the significance of construction methods and sequences on 
temporary and permanent stability (Year 3 or 4). 

Linking to Real-World Structures: Apply theoretical concepts to 
real-world examples and relate taught material to practical 
applications. 

Understanding Various Lateral Loads: Identify and explain 
different lateral loads, such as wind and seismic forces, and 
understand their implications. 

Load Path Diagrams: Develop skills in drawing simple and 
complex load path diagrams to trace forces through structures. 

Frame Configuration and Analysis: Achieve a foundational 
understanding of structural frames (e.g., portal frames, braced 
frames) under lateral loads. 

Impact of Element Removal: Analyse how removing elements 
affects structural stability, particularly for complex structures (Year 
3). 

Seismic and Wind Load Considerations: Evaluate the 
importance of lateral stability for different structural types, 
especially for tall buildings and structures in seismic zones. 

2. Assessment and 
feedback 

Traditional Exams: Suitable for earlier years to test core 
concepts. 

Open-Ended Problems: Incorporate in design projects during 
later years, encouraging creativity and the exploration of various 
solutions. 

Formative Assessments: Use formative assessments to identify 
student weaknesses and provide constructive feedback early on. 

Practical Applications: Base assessments on real-world 
structures, with practical examples that provide more qualitative 
assessment opportunities. 
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Group Projects and Prototypes: Use group work to enhance 
learning, including the design of structural prototypes, and provide 
both written and oral feedback. 

Physical Models and Hands-On Learning: Encourage the use 
of physical models for testing and feedback, avoiding solely 
theoretical or exam-based assessments. 

Longer Assessments: Inspired by professional exams (e.g., 
IStructE), consider extended assessment formats where students 
are given time to design and adjust their solutions. 

3. Teaching methods: 
examples of best practice 

Formative Exercises: Introduce critical evaluation of existing 
structures through formative tasks in early years (Y1/Y2). 

Site Visits: Organize site visits to ongoing construction projects or 
buildings with exposed structures to give students real-life 
examples. 

Design Projects: Implement design projects linked to structural 
theory in Year 3 or later, encouraging deeper understanding 
through application. 

Physical Models and Lab Exercises: Use small-scale models in 
laboratory settings to reinforce theoretical learning, allowing 
students to observe behaviour under various conditions. 

Guest Lectures: Invite industry professionals to share practical 
insights and provide a real-world context for lateral stability 
concepts. 

 
Incorporate Real Projects: Use real-life examples discussed at 
academic conferences or through case studies to link theoretical 
learning with practical application. 

 

4. Opportunities and 
challenges 

Opportunities: 

Industrial Involvement: Collaborate with industry advisory 
boards for site visits and mentorships. 

Internships and Placements: Offer internships and 
summer placements to connect academic learning with 
industry practice. 

Use of Exposed Structures: Bridges and other structures 
with exposed frames offer excellent learning opportunities 
for lateral stability. 

Multimedia Resources: Leverage resources such as 
online videos, YouTube channels, and IStructE materials to 
complement learning. 

Challenges: 

Logistics of Site Visits: Health and safety concerns, 
transportation, and scheduling can hinder site visit 
opportunities. 
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Coordination Between Modules: Lack of communication 
between module leaders may cause confusion, with 
students struggling to link concepts across courses. 

Resource Constraints: Limited availability of physical 
models or exposed structures for practical learning. 

Time Constraints: Teaching lateral stability requires more 
time to be fully explored, particularly when real-life 
examples are limited. 

5. Strategies for 
implementation throughout 
existing curricula 

Progressive Integration: Begin teaching lateral stability in Year 
2 and progressively build complexity through Year 3 and 4, linking 
to other structural theory modules. 

Collaboration Among Faculty: Ensure communication between 
module leaders to create a cohesive curriculum that avoids gaps 
and overlaps. 

Hands-On Learning: Incorporate physical models and hands-on 
activities into the curriculum to enhance understanding of lateral 
stability. 

Managed Site Visits: Organize structured site visits, such as the 
Year 2 "Structural Design and Appraisal" module at Sheffield 
University, with planned follow-up activities to ensure student 
engagement. 

Guest Lectures and Projects: Increase the use of guest 
lecturers from industry and interdisciplinary projects to foster a 
real-world understanding of lateral stability. 

Cross-Year Projects: Introduce cross-year projects where senior 
students mentor juniors, promoting collaborative learning and 
knowledge transfer. 

 


