9(2), 2025

Y oyl A 0y90
VFe¥ ol
(B9 5 aoliladgs

I:'.E:’;'

U p

5

b Glosslu Wolgs Sy ) Sdls 3 (g8 gumyylo
6B Sy U, 3 oolawl

—
—

Investigating the Impact of
Modern Scaffolding on Reducing
Construction Accident Risks Using
Fuzzy Risk Assessment

Somayeh Chegeni
M.Sc. Student, Department of Civil Engineering, Ale Taha
University, Tehran, Iran

*Corresponding author's email address:
chegini_ss@yahoo.com

How to cite this article:

Somayeh Chegeni, Investigating the Impact of Modern
Scaffolding on Reducing Construction Accident Risks Using
Fuzzy Risk Assessment, Journal of Engineering and
Construction Management (JECM), 2025; 9(2):11-23.

Abstract

Construction accidents, particularly falls from scaffolding,
are a major issue in developing countries, leading to
serious economic, social, and environmental
conseqguences. This study examines the impact of modern
RLS scaffolding on reducing construction accident risks
using a fuzzy risk assessment approach. The evaluation
utilized the Failure Modes and Effects Analysis (FMEA)
combined with Intuitionistic Fuzzy Sets (IFS). Potential
failures in two scaffolding systems were identified through
field surveys and expert opinions. FMEA parameters,
including failure occurrence probability, detection
likelihood, and consequence severity, were redefined
using a seven-point linguistic scale. The Risk Priority
Number (RPN) for each identified failure was calculated
and statistically compared. Experts identified 36 potential
failures for 15 components in classic TCS scaffolding and 23
potential failures for 10 components in modern RLS
scaffolding. Results indicated that replacing classic TCS
scaffolding with modern RLS scaffolding could significantly
reduce the average likelihood of failure occurrence,
increase detection probability, and decrease consequence
severity (p-value <0.05). The average RPN decreased from
36.81 to 19.67; however, this reduction was not
statistically significant (p-value = 0.524). Overall, the
findings suggest that modern RLS scaffolding can be a
suitable alternative to traditional TCS scaffolding in
construction projects due to its lower risk criteria and
fewer potential failures.
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24 Sleeve Coupler

25 guardrail

26 Toebord

27 Anchoring

28 base jack

2 base collar

30 Diagonal Brace

31 wedge pin

32 Steel Plank

33 steel stair

34 Failure Mode in Tube-Coupler Scafolding
35 Shearing failure

36 fracture failure

37 sliding and creep

38 Failure to operate

3 Failure Mode in Ring-Louck Scafolding
40 Fuzzy sets theory

41 Technique for Order of Preference by Similarity to Ideal
Solution

4 Analytical Hierarchy Process

4 Multi-Attributive Ideal-Real Comparative Analysis
4 Multi-criteria decision-making

45 Pythagorean fuzzy set

1 World Health Organization

2 International Labour Organization
3 Occupational Safety and Health Administration
4Tube and clamp scaffold

5 Ring Lock Scaffolding

6 Rosette Connector

7 Ledger

8 Brace

9Triangular Intuitionistic Fuzzy Sets
10 Probability

11 Detectability

12 Severity

13 Average Agreement

14 Relative Agreement

15 Consensus Degree

16 base plate

17 Standard

18 sole board/plate

19 Transom/putlog

20 Internal Brace

21External Brace

22 Coupler

23 Joint Pin
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