Lecture Notes in Civil Engineering 811

Series Editors

Marco di Prisco, Politecnico di Milano, Milano, Italy

Sheng-Hong Chen, School of Water Resources and Hydropower Engineering, Wuhan
University, Wuhan, China

loannis Vayas, Institute of Steel Structures, National Technical University of Athens,
Athens, Greece

Sanjay Kumar Shukla, School of Engineering, Edith Cowan University, Joondalup,
Australia

Anuj Sharma, lowa State University, Ames, USA

Nagesh Kumar, Department of Civil Engineering, Indian Institute of Science
Bangalore, Bengaluru, India

Chien Ming Wang, School of Civil Engineering, The University of Queensland,
Brisbane, Australia

Zhen-Dong Cui“®, China University of Mining and Technology, Xuzhou, China
Xinzheng Lu“®, Department of Civil Engineering, Tsinghua University, Beijing,
China



Lecture Notes in Civil Engineering (LNCE) publishes the latest developments in Civil
Engineering—quickly, informally and in top quality. Though original research reported
in proceedings and post-proceedings represents the core of LNCE, edited volumes of
exceptionally high quality and interest may also be considered for publication. Volumes
published in LNCE embrace all aspects and subfields of, as well as new challenges in,
Civil Engineering. Topics in the series include:

e Construction and Structural Mechanics

e Building Materials

¢ Concrete, Steel and Timber Structures

¢ Geotechnical Engineering

e Earthquake Engineering

e Coastal Engineering

e Ocean and Offshore Engineering; Ships and Floating Structures
e Hydraulics, Hydrology and Water Resources Engineering
¢ Environmental Engineering and Sustainability

e Structural Health and Monitoring

e Surveying and Geographical Information Systems
 Indoor Environments

e Transportation and Traffic



¢ Risk Analysis

« Safety and Security

To submit a proposal or request further information, please contact the appropriate Springer
Editor:

— Pierpaolo Riva at pierpaolo.riva@springer.com (Europe and Americas);

— Swati Meherishi at swati.meherishi@springer.com (Asia—except China, Australia, and
New Zealand);

— Wayne Hu at wayne.hu@springer.com (China).

All books in the series now indexed by Scopus and EI Compendex database!
Ahmad Beng Hong Kueh -
Lukas Beladi Sihombing - Yee Yong Lee -

Harianto Hardjasaputra - Simone Stiirwald
Editors



Proceedings of the 9th
International Conference of
EURO ASIA Civil
Engineering Forum - Volume
1

EACEF 2025, September 9-11, Kuching,

Malaysia
Editors Eastern Switzerland University
Ahmad Beng Hong Kueh of Applied
Department of Civil Engineering Sciences
Universiti Malaysia Sarawak Rapperswil, Switzerland

Kota Samarahan, Sarawak, Malaysia Lukas Beladi Sihombing

Department of Civil Engineering
Universitas Pembangunan Jaya
South Tangerang, Indonesia

Yee Yong Lee
Department of Civil Engineering
Universiti Malaysia Sarawak

Kota Samarahan, Sarawak, Malaysia Harianto Hardjasaputra

Department of Civil Engineering
Universitas Pembangunan Jaya
South Tangerang, Indonesia
ISSN 2366-2557 ISSN 2366-2565 (electronic)

Simone Stirwald
Institute of Construction and Environment

@ Springer



Lecture Notes in Civil Engineering
ISBN 978-981-95-6894-9 ISBN 978-981-95-6895-6 (eBook)
https://doi.org/10.1007/978-981-95-6895-6

© The Editor(s) (if applicable) and The Author(s), under exclusive license to
Springer Nature Singapore Pte Ltd. 2026

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether the
whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar or
dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors
give a warranty, expressed or implied, with respect to the material contained herein or for any errors or
omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721, Singapore

If disposing of this product, please recycle the paper.

Preface

Civil engineering has long been at the leading edge of human civilization, offering the
essential infrastructure that continually strives for advances in both theoretical aspects
and practical applications. To date, it experiences ever-expanding challenges that
require sustainable, resilient, and future-ready solutions. In this spirit, the 9th
International Conference of Euro Asia Civil Engineering Forum (EACEF 2025) was
organized with the theme “Beyond Boundaries: Empowering Innovations in Civil and
Environmental Engineering.” The conference illuminates the importance of
interdisciplinary collaboration and cutting-edge research to meet future needs.

The event was hosted by Universiti Malaysia Sarawak (UNIMAS) in cooperation
with Universitas Pembangunan Jaya (UPJ), Indonesia, at Dewan Tunku Abdul Rahman
Putra (DeTAR Putra), UNIMAS, Sarawak, Malaysia, on 9—11 September 2025.

EACEF 2025 brought together researchers, academics, and practitioners from
across the globe to share insights for a wide range of topics, including structural and
materials engineering, geotechnical engineering, construction management, building
information modeling, green and sustainable construction, geotechnical construction
material innovations, water resources engineering, transportation engineering, and
other developing fields within civil and environmental engineering.

This proceedings book reflects the rigorous academic readiness that was carried out
for the conference. Eighty manuscripts were received. Each paper underwent a single-
blind review process by at least two reviewers. Based on their recommendations and


https://doi.org/10.1007/978-981-95-6895-6

the publication committee’s evaluation, 37 papers were accepted for this book. This
procedure ensures that the papers fulfill the required standards for quality and field-
relevance.

We extend our heartiest gratitude to the authors for their valuable contributions, the
reviewers for their critical and constructive comments, and the organizing team for their
dedication in bringing this conference to fruition. We also acknowledge the institutional
support from UNIMAS and UPJ, whose collaboration has enriched the success of this
event.

To promote the healthy advancement of civil and environmental engineering, we
hope that the research outcomes, discussions, and innovations in this proceeding will
motivate future cross-disciplinary and cross-border cooperations.

November 2025 Ahmad Beng Hong Kueh
Lukas Beladi Sihombing
Yee Yong Lee
Harianto Hardjasaputra
Simone Sturwald
www.eacef.co
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Comparative Study on Structural Steel Bondek
IT Decking for Composite Floor Connections:
Design Analysis in Compliance with EN
1994-1-1: 2004

Faisal Amsyar(g), Abdul Razak Abdul Karim, Norsuzailina Mohamed Sutan,
Norazzlina M. Sa’don, and Siti Farhanah S. M. Johan

Faculty of Engineering, Universiti Malaysia Sarawak, 94300 Kota Samarahan, Sarawak,
Malaysia
rfamsyar@unimas .my

Abstract. Due to their enhanced load-bearing capacity and structural effective-
ness, composite slabs — which integrate concrete and profiled steel sheeting — are

essential to recent industrial building. The structural performance, endurance and
sustainability of these systems are greatly enhanced by the combination of con-
crete, which provides compressive strength, and Lysaght Bondek II profiled steel
sheeting, which provides tensile reinforcement. In accordance with EN 1994-1-1:
2004, this study reevaluates the design of composite floor systems employing Bon-

dek Il profiled steel sheeting. The design of composite steel and concrete structures
is outlined in Eurocode 4: Part 1-1: General rules and building regulations. The
goal is to compare the results of manual Excel calculations with those obtained
from MegaFloor software for both construction/formwork and composite (slab)
stages. A case study was conducted using Bondek II, a hot-dipped, zinc-coated
high-tensile steel, considering various span lengths and load conditions. The partial
connection approach, in accordance with EN 1994-1-1: 2004, was used to evalu-
ate shear resistance and bending moments. The analysis revealed a high level of
agreement between the manual calculations and the software outputs, with only
minor differences in bending moment and shear force values. However, signifi-
cant discrepancies were captured in the shear (web crippling) capacity, suggesting
the need for further validation through an experimental program. Ultimately, the
study affirms that MegaFloor software is a reliable tool for composite floor sys-
tem design, adhering to both British Standards and Eurocodes. The integration
of modern software tools with traditional design methods enhances the accuracy,
efficiency and sustainability of construction practices.

Keywords: Composite Action - Cold-formed Steel - Profiled Steel Sheeting -
Partial Connection Method - Computational Analysis - Composite Floor Systems

1 Introduction

Composite floor systems play a vital role in modern construction due to their ability
to effectively combine the strengths of both steel and concrete elements. Among the
many types of profiled steel sheeting available, Bondek II and Smartdek profiled steel

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2026
A. B. H. Kueh et al. (Eds.): EACEF 2025, LNCE 811, pp. 1-15, 2026.
https://doi.org/10.1007/978-981-95-6895-6_17
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decking have become significantly popular in the industry due to their better structural
performance and versatility [1]. These decking systems offer numerous advantages, such
as reduced construction time, enhanced load-carrying capacity and efficient material
utilization [2]. In addition to these advantages, the increasing need for lightweight,
high-strength materials that can handle longer spans at lower costs has led to wider use
of cold-formed type of profiled steel decking. Profiled steel sheeting, such as Lysaght
Bondek II, has dual purposes: it provides tensile reinforcement after the concrete cures
and acts as permanent formwork during the concrete casting process. This synergy,
referred to as composite action, results in stronger, lighter floors compared to traditional
reinforced concrete systems [1, 3]. The design and analysis of composite slabs using
Lysaght Bondek II decking follow the guidelines outlined in EN 1994-1-1: 2004, which
establishes the structural behaviour and design principles for composite floor systems.
According to EN 1994-1-4: 2004 [4], the steel decking and concrete must act as a single
structural element. The design procedure considers various factors, including bending
moments, shear forces, concrete cracking control, deflection limits and fire resistance, to
ensure the composite slab performs as intended [5]. Research on profiled steel decking
has identified several critical aspects of composite slab design. For example, Siddh et al.
[6] investigated the structural behaviour of composite slabs with profiled steel sheeting,
particularly focusing on the effects of profile thickness on deflection and end slip under
load. Their findings revealed that slabs with thicker decking demonstrated improved
load-bearing performance and reduced deflections, contributing to the durability and
overall performance of composite floors [6].

Furthermore, experimental tests reviewing the behaviour of different shear connec-
tion types in composite slabs were carried out by Hedaoo et al. [7], highlighting the
significance of strengthening the shear connection between the concrete and steel deck.
The composite slab’s capability to support loads and maintain its structural strength
depends on that connection [7]. The substantial influence that profiled steel decking
type and shape have on composite floor systems’ structural performance has also been
highlighted by earlier studies. Amsyar [1] and Avudaiappan et al. [3], for example,
examined the structural behaviour of different decking materials in previous investiga-
tions, showing that systems such as Lysaght Bondek II offer substantial advantages in
terms of both cost-effectiveness and mechanical behaviour [1, 3]. In addition, the shear
bond strength — which is essential for preserving the composite action in steel-concrete
connection — is influenced by several shear connector types, including bolted connec-
tors and perfobond ribs. Through manual calculations using an Excel spreadsheet and
an evaluation of the results using the general-purpose MegaFloor software, this study
attempts to reevaluate the design of composite floor slabs utilizing Bondek II profiled
steel sheeting, which is supplied by NS BlueScope Lysaght. The focus of this study is
on ensuring compliance with EN 1994-1-1: 2004, with the aim of providing valuable
insights into best practices for utilizing Bondek II decking in modern construction. By
doing so, the research contributes to the advancement of more sustainable and efficient
composite floor systems, which are critical in meeting the demands of contemporary
construction projects.
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2 Methods and Procedures

In this study, a case analysis was conducted to design and evaluate a composite steel
slab system incorporating Lysaght Bondek II profiled steel sheeting. The Bondek II,
produced through roll-forming, consists of hot-dip galvanized, high-tensile steel and is
available on base metal thicknesses (BMT) of 0.75 mm, 1.00 mm and 1.20 mm. Serving
simultaneously as permanent formwork, tensile reinforcement and an exposed ceiling
finish, the Bondek II system offers notable efficiency, versatility and durability. The
Bondek II profile’s dimensions, geometry and specifications are illustrated in Fig. 1. In
this investigation, a continuous composite floor arrangement was achieved using three
(3) span lengths of Bondek II sheeting, allowing concrete to be cast directly over the
deck without any installation of separate shear connectors. To assess longitudinal shear
resistance —including configurations with supplementary top and bottom reinforcement —
the partial connection method specified in Clause 9.7.3 of EN 1994-1-1: 2004 [4] was
applied. This method was implemented in both manual Excel spreadsheet calculations
(assuming ductile behaviour) and in the MegaFloor software analysis. The geometric
properties of the slab configurations are summarized in Table 1, while Table 2 lists the
technical specifications of Bondek II provided by NS BlueScope Lysaght.

Negative (hogging)
reinforcement Shrinkage and

CENTROID OF ALL for flexure and temperature
NEGATIVE REINFORCEMENT Embossments on ribs crack control mesﬁ

R

Bottom location
. ) i"r . [) \ . ‘ i L [) /

! f
D fl‘ A/\ h,= 54 l% ( =29
ELLTLDLATALPJ o T

! I
Som (BMT) ‘ —>HL— 13

. j ELASTIC
BONDEK®Il CENTROID

Flute

200 \ 200 [ 200 ‘

I
‘47 Cover width 600—»{
Pan —

Figure 21 |<————————— Sheet width 630 ——————>|

Fig. 1. Bondek II profile dimensions, geometry and specification

2.1 Span - Material Data

The case study used a continuous span arrangement with three (3) span lengths, each with
a beam span of 3210 mm, as illustrated in Fig. 2. Two distinct static systems are taken
into consideration, namely simply supported and continuous spans, as per EN 1994-1-1:
2004 [4]. To start the comparisons, inserting input parameters for both manual Excel
spreadsheet and modelling software MegaFloor need to be initiated. From the MegaFloor
interface, there are four (4) main features that need to be considered in order to design the
composite continuous slab based on the case study of three continuous spans with one
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