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TOPIC OF CURRENT AWARENESS SERVICES@PUSTAKA FOR JUNE:
BRIDGE DESIGN TECHNOLOGIES

Bridge design technologies have advanced significantly, integrating
innovations in materials, construction methods, and computational tools. High-
performance concrete and fiber-reinforced polymers are now commonly
used for their strength and durability, while weathering steel reduces
maintenance needs. Modern construction methods enhance efficiency and
minimize disruption. Computational advancements enable precise and
optimized designs. Sustainable practices are increasingly prioritized,
incorporating eco-friendly materials and energy-efficient  systems.
Technologies such as structural health monitoring (SHM) and the use of drones
forinspection improve maintenance and safety. These innovations ensure that
contemporary bridges are not only robust and efficient but also sustainable
and aesthetically pleasing.

Following the latest collection from Pustaka Negeri Sarawak that can be
accessed by registered members.

In order to be a member, kindly scan QR code to register.
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LIST OF BOOKS
Note: Kindly scan the QR Code for full text online.

Title . Concrete Segmental
Bridges: Theory, Design,
Dongzhou Huang and Bo Hu

and Construction to
’ AASHTO LRFD

Concrete Specifications
\ Segmental Author : DOQ%ZhaU Huang,
Bridges : L e e e
- Publisher  : CRC Press, 2020
- — . Thteory"DeSing‘:—?TO CallNum- : 624.37/HUA
ofl%Fn[scgsgctigcations g ber
: ISBN . 9781498799003
Location : Pustaka Negeri Sarawak
(Kuching)
Format . Book
material

Description:

Segmental concrete bridges have become a leading choice for major
transportation projects globally due to their fast construction with minimal
traffic disruption, lower life cycle costs, appealing aesthetics, and ability to
adapt to curved roadway alignments. While most literature focuses on
construction, this book addresses the need for a design-oriented resource for
less experienced bridge engineers and senior university students.

The book provides comprehensive theory, design principles, and key
construction methods, including a straightforward design example for each
main bridge type based on the AASHTO LRFD Design Specifications. It details
design techniques and the relationships between analytical methods,
specifications, theory, design, construction, and practice, combining
mathematical principles and engineering mechanics with the authors’
extensive design and teaching experience.



LA s o Title : Vehicle Scanning

YEONG-BIN YANG | JUDY P. YAN .

BIN ZHANG | YUNTIAN WU Method for Bridges
Author . Yeong-Bin Yang, Judy P.

VEHICLE SCANNING s tvang.
METHOD Publisher : Wiley, 2019.
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ber
R (SBN : 9781119539582
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Format . Book
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Description:

Authored by a leading expert on the vehicle scanning method (VSM) for
bridges, this book provides engineers with a tool to regularly monitor bridges
for maintenance and damage detection. It reviews existing literature and
introduces the concept of extracting bridge frequencies using a moving test
vehicle equipped with vibration sensors. The book examines the impact of
road surface roughness on the VSM and includes a finite element simulation
to illustrate this effect. Case studies and experimental results are also
presented. "Vehicle Scanning Method for Bridges" elaborates on an
advanced technique for extracting higher bridge frequencies and
investigates the influence of road roughness on frequency extraction. It
explores a dual vehicle method to mitigate road roughness effects and
describes a filtering technique to eliminate these impacts. Additionally, the
book discusses the identification of bridge mode shapes, contact-point
response for modal identification, and damage detection—all utilizing a
moving test vehicle.



Title . Structural Health
Monitoring of Large Civil

STRUCTURAL Engineering Structures
HEALTH MONITORING Author . Chen Hua-Peng
OF LARGE CIVIL Publisher  : John Wiley & Sons, 2018.
Number
STRUCTURES ISBN : 9781119166436
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Description:

Structural Health Monitoring (SHM) enables the ongoing evaluation of
structural intfegrity and damage assessment, playing a crucial role in
condition-based maintenance and damage forecasting. This extensive
book informs readers about the latest developments and innovations in SHM
technologies for civil engineering structures. It addresses all necessary
components for effective field monitoring, including sensors and networks,
data collection and processing, as well as damage detection and
prognostic techniques. Additionally, the book presents numerous case
studies demonstrating the application of these techniques in creating
sustainable and resilient civil infrastructure systems.
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Authors :
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Civil Engineering
The level of Building Information Modelling (BIM) Implementation in )
Malaysia e
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ARTICLE INFO ABSTRACT

Article history:

Received 17 August 2019
Revised 25 January 2020
Accepted 13 April 2020
Available online 11 June 2020

Keywords:

Building information modelling
BIM implementation

BIM awareness

BIM usage

BIM benefits

Malaysia

Building Information Modelling is one of the crucial topics in the construction industry. The construction
industry has played an important role to assist stakeholders to successfully transfer construction prac-
tices to BIM-based technology. Currently, no systematic research that has been carried out to determine
the level of BIM implementation in Malaysia. Therefore, this paper aims to evaluate the diffusion of BIM
among Malaysian companies. The results of the 268 responses received revealed that only 13% of the par-
ticipants from both public and private sectors are using BIM in their organization and this is a negative
sign that Malaysia is still far away from the position it to be in BIM i ion. Lack of
awareness, costs, slow adaptation, ilability of a clear guideline to assist izati and policy-
makers toward BIM implementation transforming and that BIM was not mandated in sufficient time
were observed to be responsible for the slow i ion.
© 2020 The Authors. Published by Elsevier B.V. on behalf of Faculty of Engineering, Ain Shams University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).




Title . Building information modelling, artificial intelligence
and construction tech.

Rafael Sacks, Mark Girolami, and loannis Brilakis
Mandeley (Elsevier)

e-Article

https://doi.org/10.1016/j.dibe.2020.100011

Authors :
Online Database :
Format :
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Developments in the Built Environment

ELSEVIER journal homepage: www.editorialmanager.com/dibe/default.aspx
Building Information Modelling, Artificial Intelligence and M)
Construction Tech o

Rafael Sacks, PhD®" ", Mark Girolami, PhD", Ioannis Brilakis, PhD "

* Seskin Virtual Construction Lab, Faculty of Civil and Environmental Engineering, Technion - Israel Institute of Technology, Haifa 32000, Israel
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ARTICLE INFO ABSTRACT

Keywords: Adoption of digital information tools in the construction sector provides fertile ground for the birth and growth of
Artificial intelligence ies that alize in of to design and construction. While some of the tech-
Building information modelling nologies are new, many implement ideas proposed in construction research decades ago that were impractical
S;’;_j:“::;‘;:‘;:‘::‘m without a sound digital building i Building i delling (BIM) itself can be

traced to a landmark paper from 1975; ideas for artificially intelligent design and code checking tools date from

Digial twins the mid-1980s; and construction robots have laboured in research labs for decades. Yet only within the past five
years has venture capital actively sought startup ies in the ‘C fon Tech’ sector. ing a set of
digital construction innovations through their known past and their uncertain present, we review their increas-
ingly optimistic future, all through the lens of their dependence on digital information. The review identifies new
challenges, yielding a set of research topics with the potential to unlock a range of future applications that apply
artificial intelligence.

1. Introduction combination of robotics and CAD-CAM providing the basis for entirely new

Researchers in architecture, engineering and construction have long
dreamed of applying information technology, robotics and other new
technologies to design and construction. Yet invariably, their conceptual
understandings of what could be done, and hence their visionary views of
the future of construction, far outstripped the practical, technical, com-
mercial, cultural and/or organizational constraints that had to be over-
come for their fulfilment.

Eastman, for example, conceived of a computerised Building Design
System (BDS) with all the functionality of what we now know as Building
Information Modelling (BIM) (Eastman, 1975). The basic BIM functions
took 25 years to reach the market, and some — such as Eastman's pre-
diction that “Later, one can conceive of a BDS supporting automated building
code checking in city hall or the architect’s office” — have yet to be realized in
full. Indeed, Gholizadeh et al. (2018) found that, as late as 2017, of the 14
BIM fi whose adoption they i d, only three were in
widespread use. Similarly, Warszawski and Sangrey (1985) wrote that
“Implementing robotics in construction may follow several paths. One
approach will involve an evolution of robotic and computer technology into
existing procedures. The second approach will be more dramatic with the

building systems—the construction of the future.” Construction robotic ma-
chines of the first type are only now beginning to become practical and
economical, and none have achieved the revolutionary change they
contemplated in their second mode. For many researchers with foresight
and a good conceptual grasp of potential implementations, automation in
construction has at times proved to be a frustratingly difficult goal from
the point of view of implementation in industry.

Within the last five years, however there has been a steady influx of
new, innovative in it of a variety of
information and automation technologles, developed in other industries,
to construction. These startup companies are supported by venture cap-
italists, academic research and public and private incubator programs,
together with which they form an ecosystem commonly called ‘Con-
struction Tech’ (echoing the name ‘High Tech’ used for the information
and automation technology industry). In the US, the amount of venture
capital invested in Construction Tech annually is reported to have grown
from circa $250 m in 2013 to well over $1,000 m in 2018 (Andersen and
Forr, 2018). Most of the new ies owe their found li
not only to the maturation of their core technologies, but equally to the
comprehensive building information available in BIM environments. In

* Corresponding author. Seskin Virtual Construction Lab, Faculty of Civil and Environmental Engineering, Technion - Israel Institute of Technology, Haifa 32000,

Israel.

E-mail addresses: cvsacks@technion.ac.il (R. Sacks), mag92@hermes.cam.ac.uk (M. Girolami), ib340@cam.ac.uk (1. Brilakis).
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Title . Computer vision-based real-time monitoring for
swivel construction of bridges: from laboratory study
to a pilot application.

Authors . Shilong Zhang, Changyong Liu, Kailun Feng, Chunlai
Xia, and Yuyin Wang

Online Database  : Emerald Insight

Format . e-Arficle

DOI . 10.1108/ECAM-10-2022-0992

The current issue and full text archive of this journal is available on Emerald Insight at:
https://www.emerald.com/insight/0969-9988.htm

Computer vision-based real-time  Bridgesvivel

monitoring for swivel construction  monitoring

of bridges: from laboratory study
to a pilot application

Shilong Zhang, Changyong Liu, Kailun Feng, Chunlai Xia and Received 20 October 2022

Yuyin Wang Revised 26 February 2023
8 April 2023

Harbin Institute of Technology, Harbin, China, and 7Nm,lf,,{§g %g
: 28 December 2023

Qinghe Wang Accepted  fanary 2024

Shenyang Jianzhu University, Shenyang, China and
Harbin Institute of Technology, Harbin, China

Abstract

Purpose — The swivel construction method is a specially designed process used to build bridges that cross
rivers, valleys, railroads and other obstacles. To carry out this construction method safely, real-time
monitoring of the bridge rotation process is required to ensure a smooth swivel operation without collisions.
However, the traditional means of monitoring using Electronic Total Station tools cannot realize real-time
monitoring, and monitoring using motion sensors or GPS is cumbersome to use.
Design/methodology/approach — This study proposes a monitoring method based on a series of computer
vision (CV) technologies, which can monitor the rotation angle, velocity and inclination angle of the swivel
construction inreal-time. First, three proposed CV algorithms was developed in a laboratory environment. The
experimental tests were carried out on a bridge scale model to select the outperformed algorithms for rotation,
velocity and inclination monitor, respectively, as the final monitoring method in proposed method. Then, the
selected method was implemented to monitor an actual bridge during its swivel construction to verify the
applicability.

Findings — In the laboratory study, the monitoring data measured with the selected monitoring algorithms
was compared with those measured by an Electronic Total Station and the errors in terms of rotation angle,
velocity and inclination angle, were 0.040%, 0.040%, and —0.454%, respectively, thus validating the accuracy
of the proposed method. In the pilot actual application, the method was shown to be feasible in a real
construction application.

Originality/value — In a well-controlled laboratory the optimal algorithms for bridge swivel construction are
identified and in an actual project the proposed method is verified. The proposed CV method is complementary
to the use of Electronic Total Station tools, motion sensors, and GPS for safety monitoring of swivel
construction of bridges. It also contributes to being a possible approach without data-driven model training.
Its principal advantages are that it both provides real-time monitoring and is easy to deploy in real
construction applications.

Keywords Bridge swivel construction, Computer vision, Laboratory study, Pilot application

Paper type Research paper

1. Introduction

Swivel construction is a special bridge construction method, usually used where the bridge
has to cross rivers, valleys, railroads and other obstacles (Su et al., 2021). With the rapid
development of transportation in developing countries, a large number of passenger lines,

This project was funded by the National Natural Science Foundation of China (grant no. 52108279), the
China Postdoctoral Science Foundation (grant no. 2020M670918), the Research on The Improvement of
High-Level Service Ability of Whole-Process Engineering Consulting (grant no. R20210505, China ~ “jiesrns. Con if,ﬂ’;;,ﬂ
Ministry of Housing and Urban-Rural Development), Liaoning Research Project, China (grant no. ~ ©Emerald P“b'is‘"“gg’gg“giﬁ
Injc202007), and by Shenyang Science and Technology Project, China (grant no. RC200143). DOI 10.1108/ECAM-10-20220992
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Self-healing characteristics of cement concrete containing S

expansive agent

Sungil Jeon®, Mohammad Shakhawat Hossain b Seungyeon Han **, Pangil Choi 4
Kyong-Ku Yun ™"

* Korea Institute of Civil Engineering and Building Technology (KICT), Goyang 10223, South Korea

® Department of Civil Engineering, Kangwon National University, 1 Gangwondaegil, Chuncheon 24341, South Korea

© KIT(Kangwon Institute of Inclusive Technology), Kangwon National University, 1 Gangwondaegil, Chuncheon 24341, South Korea
9 Mair Division, Texas of ion, Austin TX78701, USA

ARTICLE INFO

Keywords:

Self-healing

Shrinkage

Ternary blended concrete
Expansion agent

ABSTRACT

Many studies have been d d to identify the self-healing effect in cementitious materials.
However, the ding the self-healing effect is i to utilize this effect for
design purposes. This study examined the influence of numerous admixtures such as expansive
agents (EA), ultra-fine fly ash (UFFA), finely ground granulated blast furnace slag (FGGBS), and

silica fume (SF) on the self-healing capacity of Portland cement concrete. Here, focused on
i igating the effect of the expansive agent (EA) used in concrete mixtures to identify whether
the EA could act as a self-healing trigger in concrete materials that are frequently used in a bridge
deck overlay. Ordinary Portland cement concrete (OPC), latex-modified concrete (LMC), and
silica fume concrete (SFC) was used to compare the effect of the EA (0,4,8%, and 12%) in the
ternary blended cement concrete on each material for bridge deck overlay concrete. In this study,
the crack width was examined at 0,7,14 and 28 days respectively which were inducement at 3 and
7 days age of concrete specimens by the microscopic image analysis system. Samples with healed
cracks with a width range of 100-200 ym and EA > 8% on day 28 exhibited faster self-healing
per iti we calculated the self-cracking closing ratio and performed a
microstructure analysis by SEM/EDS. Moreover, the compressive strength was examined at 7,
28,56, and 90 days for und ding the imp of all concrete mixtures.

Microscopic image analysis
Concrete overlay for bridge deck

1. Introduction

Concrete is a significant material that has been used extensively in construction and infrastructure technology. Portland cement
(PC) concrete is a structured, quasi-brittle, and heterogeneous material that can resist high compressive strength [1]. Concrete cracks
because of hanical activities, ph h 1 conditions, and environmental weathering, and their brittleness can considerably
influence the service life of structure elements [2]. Consequently, the cracks drastically decrease the concrete’s load-bearing capability
and increase the porosity inside the concrete [3]. To overcome this problem, self-healing plays an important role it can be a promising
solution to mitigate the cracks [4-6]. Over the last two decades, the self-healing concept of cement-based materials has gained

* Corresponding author.
E-mail addresses: jeonsi@kict.re.kr (S. Jeon), shakhawat@kangwon.ac.kr (M.S. Hossain), syhan@kict.re.kr (S. Han), pangil@hotmail.com
(P. Choi), kkyun@kangwon.ac.kr (K.-K. Yun).
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2214-5095/© 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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SCHOOL REFERENCE POINT
Are you looking for extra reference materials related to your school curriculum?

Do you know that Pustaka Negeri Sarawak is part of the u-Pustaka Consortium
members. u-Pustaka is an innovation that manifests a collaborative synergy
from the Ministry of Information Communications and Culture (KPKK) through
Malaysian Communications and Multimedia Commission (MCMC), with the
support of the National Library of Malaysia (PNM). The u-Pustaka Portal pro-
vides u-Pustaka Members with rich e-resources that can be access by mem-
bers 24/7.

Interested to get access to u-Pustaka e-resourcese Head over to u-Pustaka
Portal here (https://www.u-library.gov.my/portal/web/guest/home) to register

as a member.
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MyGuru

Pustaka Negeri Sarawak subscribes to a MyGuru database which is related to
school curriculum. MyGuru, previously known as Learning Port Interactive, is a
set of highly effective online revision resources that assists with learning and
prepares students for their exams. This database provides lesson component
which features hundreds of lessons for each school subject. To achieve the
best learning outcome, each lesson is presented with full interaction and ani-
mation and scores of interactive activities. The Question Bank component fea-
tures many thousands of sample questions and answers. Each question comes
with a detailed answer and a full explanation. MyGuru is 100% aligned with the
latest curriculum for primary and secondary school.
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MyGuru previously known as Learning Port
Interactive is a set of highly effective online
revision resources that assists with learning
and prepares students for their exams.

Support Desk
My Submitted Questions

Interested to get access to our

subscribed online resources?
Please proceed to Pustaka
Negeri ~ Sarawak or
conveniently scan the QR
code to register as a
member.
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Interested to get access to our subscribe online resourcese Head over to
Pustaka Negeri Sarawak or just simply register as our member.

Interested to get access to our subscribe online resources? Head over to
Pustaka Negeri Sarawak or just simply register as our u-Pustaka member.




SUBSCRIPTION AND DELIVERY METHOD

By sharing your information here, you will be receiving updates (if any) on the
latest collection related to your interest subject area.

Please help us to save earth by go paperless. One (1) ream of paper already
used up 60% of a tree.

Kindly scan the QR Code below to choose the delivery method.
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