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Intelligent and Computer Technologies’ Application in Construction 

 

The construction industry is faced with many challenges, such as lagging productivity [1], labor 

sustainability [2], and environmental sustainability [3]. Intelligent construction provides a 

solution to these challenges. In the past two decades, significant efforts have been devoted to 

enhancing the construction project delivery process using intelligent and computer technologies. 

Examples include but are not limited to smart site supervision [4], construction robotics [5], 

automatic safety [6], and health management with the IoT [7]. This special issue aims to provide 

a platform to explore state-of-the-art knowledge, practical implementation, and cutting-edge 

innovations in the area of intelligent and computer technologies' application in construction. A 

total of fourteen original research studies have been published with the contributions of 

international research groups. All these contributions address the main topics of the special 

issue with an effective and targeted effort.  

Al-Sarafi et al. [8] explored factors that affect the adoption of BIM in the Yemeni construction 

industry. The authors investigated five factors, i.e., technology, process, policy, people, and the 

environment, using partial least squares structural equation modeling (PLS-SEM). The 

multivariate results indicate that all factors influencing BIM adoption in Yemen are highly 

correlated in the measurement model. The insight of this study illustrates how factors influence 

the adoption of BIM and help develop BIM implementation strategies in other countries. 

Lin et al. [9] developed maturity scoring tables for assessing intelligent construction 

management (ICM). A case study on two construction enterprises was conducted to validate 

the feasibility of the developed assessment system. Results show that the system can assess the 

maturity of these enterprises and derive appropriate improvement plans accordingly. The 

method paves the way for an effective and accurate improvement in ICM maturity. 

Xu et al. [10] proposed an automatic approach that expands domain knowledge elements (DKEs) 

from unstructured text to achieve better safety and risk management in metro construction. The 

authors first obtain the connected knowledge elements with a co-word co-occurrence network 

(CCN) and prune the weakly related subnetworks using association rule mining (ARM). Finally, 

a structure of DKEs can be obtained. The presented method automatically expands DKEs from 

a small body of prior knowledge while reducing expert bias, contributing to a refined 

knowledge structure that can guide safety training and aid knowledge-based safety risk 

management. 

Li, Zhang, and Xu [11] aimed to determine the factors influencing the adoption of blockchain 

technology. The authors developed a technology–organization–environment framework and 

collected data from 244 practitioners using questionnaires. The hypothesis was validated using 

partial least squares structural equation modeling (PLS-SEM) and fuzzy-set qualitative 

comparative analysis (fsQCA). 

Fei et al. [12] proposed an integrated schematic design method for reinforced concrete (RC) 

shear wall structures using generative adversarial networks (GANs). A cloud design platform 

is developed to provide a workable GAN application so as to address challenges in computer-

aided design (CAD) drawing preprocessing and the high hardware and software requirements 

of users' computers. Experimental results show that the proposed method has a 97.3% accuracy 

in heterogeneous data conversion and can generate shear wall layout designs similar to those 

of qualified engineers. 

Yan et al. [13] aimed to identify and analyze the key factors driving intelligent construction (IC) 

development and to produce general laws to guide IC development. The authors designed a 
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five-stage method to obtain key driving factors and outlined general laws based on an empirical 

study in China. 

Xu, Kang, and Li [14] designed a novel feature-based deep learning method for construction 

component classification. The presented method leverages local and global features and 

performs feature fusion through deep convolution to achieve robust classification. An 

experiment conducted on the construction dataset has proven the efficiency of the proposed 

method. The method helps increase efficiency in construction digitization. 

Wang et al. [15] recognized key construction scenes on highway bridges through a visual 

relationship detection-based method. The authors first identified five key construction scenes 

based on the underlying construction characteristics. Then, they formulated identification rules 

for these scenes. Finally, a novel construction scene identification model (CSIN) is built on 

these rules and vision-based techniques. The model’s effectiveness has been verified 

experimentally with an accuracy of 94%. This method helps to ensure safe construction through 

remote monitoring.  

Guo et al. [16] developed a virtual simulation method that achieves automatic selection and 

localization of mobile cranes to improve the safety and efficiency of lifting operations. The 

authors first extracted the required information from building information modeling (BIM). 

Then, candidate locations and types of mobile cranes can be determined based on the crane 

capacity and simulation results. More specifically, three constraint checks and two efficiency 

optimizations are conducted. This study contributes to crane operation planning and automatic 

construction simulation. 

Shen et al. [17] aimed to identify and prevent safety risks during construction. The authors 

developed a method that integrates the safety rule library, BIM, and natural language processing 

technology to identify risks and visually present results intelligently. The findings and insights 

provide new information for construction safety management. 

Aguilar et al. [18] proposed a framework for analyzing the acoustic behavior of rooms based 

on reverberation time (RT). The presented framework enables decision-making in the early 

design phase using BIM technology and Dynamo. The framework allows automatic evaluation 

of the RT each time after the modification of the BIM model, showing optimal solutions 

according to cost and optimum absorbent surface area. 

Li et al. [19] investigated and analyzed factors that influence the development of intelligent 

construction (IC) in China. They developed a structural equation modeling (SEM) approach to 

identify the factors, examine their implications, and showcase the key means for successful IC 

development. 

Zhao, Cao, and Liu [20] addressed problems in the prefabricated component (PC) hoisting 

control. They proposed a novel framework that uses BIM and the Internet of Things (IoT) to 

structure a digital twin (DT) and adopts Dijkstra’s algorithm to conduct hoisting route planning. 

In addition, long-range radio (LoRa) technology is also utilized for real-time information 

transmission to monitor the PCs’ state. The proposed framework improves the intelligent 

management of prefabricated building construction. 

Cao, Kamaruzzaman, and Aziz [21] proposed a review paper on BIM utilization in green 

building construction. They highlighted the advantages of BIM, discussed the potential 

application of BIM in different phases of green building construction, and revealed the barriers, 

challenges, and future research directions of BIM utilization in green building construction. 
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