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Introduction

1- Introduction: Traditional teaching

syl

www.engineeringcivilcom

Figure 1. Theoretical model of suspension bridge.

Hirai’s research on lateral torsional buckling of suspension bridge starts at the Equation 1
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Where, 1] and (0 mean main girder’s buckling displacement in vertical and torsional
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1- Introduction: Active learning

* Early exposition to practice
* Gamification
* Project Based Learning (PBL)

* Contests
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1- Introduction: Contest

ENGINEERING

. CONTEST g
\_ACTIVE LEARNING ~
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Introduction I J

1- Introduction: Contests

Ref. Aim Material Competition type Education level Participants Structure dimensions

[14] Develop teamwork and Concrete & Concrete Canoe & Steel Univ. (Civil Eng.) Dozens per team Full scale canoe; steel B R I D E
ABET skills steel Bridge ’ & (varies) bridge ~6 m
[15] Integrate competitions into Concrete & Planning Wlthln Univ. (Const. ~20-30 students per Not specified
curriculum steel construction course Management) class

Foster interdisciplinary Steel Bridge Univ. (Military Modular steel bridge
[16] collaboration Steel Competition Academy) 4-6 per team ~6 m span

Validate learning Concrete & - . .. Capstone groups (4— .
9] outcomes steel Capstone competition ~ Univ. (Civil Eng.) $/tcam) Not specified

Learn by full-scale . . .. Entire cohorts Full-scale trusses (6—8
[17] assembly Steel trusses DAD Project Univ. (Civil Eng.) (~100) m)
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Introduction

1- Introduction: Contests

Ref. Aim Material Competition type Ed;; c"zglon Participants Structure dimensions
[18] Intrp duce structural Timber Classroom workshop Primary school =20 students per Small tabletop models
basics class
Teach CAD and . . . Univ. - .
[19] experimental testing Timber Freshman bridge project (Freshmen) ~30-40 students ~1 m span model bridges
. . Pedestrian bridge . 115 students, 20 1/3 scale pedestrian
[20] Apply design in real case Timber redesign (prototype) Univ. temms bridge prototypes
Strengthen transversal & ... . . N Full-scale timber
[21] technical skills Timber Capstone project Univ. ~40 students pedestrian bridge (<6 m)
Improve learning with T1mbe;r Glued-wood bridge Univ. (Civil & Model bridges (~0.5-1 m
[22] (popsicle 1-5 per team
real tests . contest Arch.) span)
sticks)
(23] Mot1va§e. with PBL and T.1mber (wood Wooden bn.dge design  Univ. (Mech. Teams of 34 Bridges ~0.5-0.6 m span
competition pieces) & construction Eng)
Increase appeal vs. Billiken BEAMS Univ./High Up to 32 teams (45 .
[24] . Balsa contest Bridges ~0.7 m span
robotics school per team)

[25] Link education to PBEE Balsa

Seismic Design
Competition

Univ. (Int’l
teams)

5-8 per team

Balsa towers ~1-1.5 m
tall
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Introduction

1- Introduction: Contests

Ref. Aim Material Competition type Education level Participants Structure dimensions
Promote international . RECCS (Budapest, . 26 teams, 2— |, .
[26] collaboration Spaghetti int’l) Univ. 4 per team Bridges up to 1 m span
. . Spaghetti & Spaghetti & seismic . . Teams of 3— Spaghetti ~1 m; seismic balsa
[27] Holistic education balsa contests (Cluj) Univ. 5 students  towers
Teams of
[28] Inspire engineering careers  Spaghetti IABSE .Efath Univ students ~1 m span
competition
(unspec.)
. . Spaghetti bridge . Small . .
[29] Integrate computational tools Spaghetti with FEA (Purduc) Univ. groups (3-4) Spaghetti trusses ~0.6—0.8 m
Teach resilience and Spaghetti + Classroom . .
[30] networks LEGO resilience activity Univ. Full class Small symbolic structures
.. . . Toy- . . ~20-30
[31] ff?;rcli?lill(t:fdfsl(\:’:l leirrigme;g}ig construction E];g{l ;ic(:)lrll(();ll(l))ndge High school students per 1.3 m
phnary (K’Nex) P edition
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2- Wooden Bridge Competition

500 km

[——]

300 mi

® d-maps.com

* Promoting active learning and civil engineering
* Design and build a wooden bridge

e 2025 2nd edition

* 12 out of the 14 CE School in Spain

* Teams of 4 students

e Awards
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2- Wooden Bridge Competition: Challenge
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2- Wooden Bridge Competition: Challenge

COST: 75€ +110€/team
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2- Wooden Bridge Competition: Criteria c R I T E R I A

Conceptual
Design 30%

~=| Presentation 209,

A
Bridge
ﬁSIZB Self-Weight 20%

Load Bearing 0
Capacity 15%

Vertical 0
Displacement 15%
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2- Wooden Bridge Competition: Criteria

EUCEET Conference Budapest

CRITERIA

Position

Conceptual 0
Design 30%

P it

Points
10 30
20 26
39 22
40 19
5° 17
6° and next: 15

J

Presentation 20%

Bridge
Self-Weight 20%

Load Bearing 0
Capacity 15%

Vertical 0
Displacement 15%




[ W-B Competition

2- Wooden Bridge Competition: Criteria

CRITERIA

Conceptual
Design 30%

P it

Presentation 20%

Position Points
10 20
20 17
30 14
40 12
50 11
6°vy siguientes: 10

EUCEET Conference Budapest

J

Bridge
Self-Weight 20%

Load Bearing 0
Capacity 15%

Vertical 0
Displacement 15%
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2- Wooden Bridge Competition: Criteria c R I T E R I A

Conceptual
Design 30%

~=| Presentation 9209,

20 Points Lightest Bridge
0 Points Heaviest < Self-Weight 20%

Rest interpolation

Load Bearing 0
Capacity 15%

\L Vertical 15%

Displacement
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2- Wooden Bridge Competition: Criteria

EUCEET Conference Budapest

CRITERIA

P it

Conceptual
Design 30%

Presentation 20%

Bridge
Self-Weight 20%

Load Bearing 0
Capacity 15%

P, [kg] > Points
500 15
450 12
400 10
350 8
300 6
250 4
200 3
150 2
100 1

J

Vertical 0
Displacement 15%
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2- Wooden Bridge Competition: Criteria

CRITERIA

Conceptual 0
Design 30%

~=| Presentation 9209,

Bridge
Self-Weight 20%

Load Bearing 0
Capacity 15%

8500 [mm] < Points
30 15
35 12
40 10
45 8
50 6
55 4
60 3
65 2
75 1

\L Vertical 15%

Displacement
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2- Wooden Bridge Competition: Semifinals

* February 2025

* University of Castilla-La Mancha (UCLM)
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2- Wooden Bridge Competition: Semifinals

* February 2025 400
. . . 350 r 1- DCT Team
* University of Castilla-La Mancha (UCLM) o 2- Infrapaths
y / —3- Grupo CIL
300 ,/ —4- Puente al Exito

—5- Dynamic solutions
—6- Los Silver Gate
—7- Puente del Exito
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2- Wooden Bridge Competition: FINAL

e March 2025

* Polytechnical University of Cartagena (UPCT)

THA ¢
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2- Wooden Bridge Competition: FINAL

* Presentations

CRITERIA

Conceptual
Design 30%

Presentation 20%

Bridge
ESEE Self-Weight 20%

Load Bearing 0
Capacity 15%

Vertical 0
z— Displacement 15%
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2- Wooden Bridge Competition: FINAL

* Presentations

* Load test

CRITERIA

Conceptual
Design 30%

~=| Presentation 20%,
7N

Bridge
ﬂgZESeIf-Weight 20%

Load Bearing 0
éIé Capacity 15%

Vertical 0
cz— Displacement 15%
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2- Wooden Bridge Competition: FINAL

* Results
1. Polytechnical University of Cartagena (UPCT)
2. Polytechnical University of Valencia (UPV)

3. University of Sevilla

PN ™ ﬁ\-—J"‘
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2- Wooden Bridge Competition: Survey

* 15 scaled questions
* Scale 1 =strongly disagree to 5 = strongly agree

* Google Form

* 62 participants
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2- Wooden Bridge Competition: Survey

Neutral or Disagree

Agree or Strongly Agree

Student Perception of Real-World Alignment
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2- Wooden Bridge Competition: Survey Overall satisfaction

Average Scores by Pedagogical Dimension

Application of academic knowledge

Understanding engineer’'s societal role

Simulation of real-world practice

Leadership skills

Communication skills

Teamwork improvement

Complement to theoretical courses

Dimension

Understanding of construction processes

Understanding of material use

Understanding of structural behavior

Interest in bridge design

Engagement with structural content

Motivation to learn

B
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~
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4.7
Average Score (1-5)

B
o

4.9 5.0
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3- Conclusions

National wooden bridge contest

Positive feedback from students

Contest as a useful active learning tool

Next edition: Valencia 2026
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