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Abstract

Accurate and timely information of construction project progress in a regular repeated basis is one of the critical stages of
construction management. The purpose of this study is to investigate the impact of field data capturing technologies (FDCT), in
combination with building information modelling (BIM) on automated construction project progress monitoring (ACPPM). The
research is based on a survey of contracting and engineering consulting firms operating in the Middle East, Mid-Asia, Europe,
North America, and Far East. Based on an evaluation of the findings, 3D Laser Scanning (LS), Image-based, and Radio Frequency
Identification (RFID) technologies in combination with BIM were found as the most used technologies for ACPPM. At the end, a
conceptual framework is illustrated and managerial implications are highlighted with a sample statement focusing on requirements,
processes and benefits. The study confirms the importance of using BIM-based FDCT in enhancing ACPPM factors performance.
It also highlights the need for further exploration of the role of the BIM-based FDCT in improving ACPPM.
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1. Introduction

Construction industry realized the urgent need for providing the opportunity to understand the current project status
easy, rapid, and accurate [1]. Rapid project assessment further identifies discrepancies between the as-built and as-
planned progress, and facilitates decision making on the necessary remedial actions [2]. Currently, manual visual
observations and traditional progress monitoring based on field personnel’s interpretation are time-consuming, error-
prone, and infrequent [3] [4]. Consequently, investigation on new methodologies that allow automatic recognition of
as-built performance and visualization of construction progress is vital. In response to this need, significant progress
towards automating detection and visualization of as-built status of a project has been achieved in recent years. The
advancement in automatic field data acquisition systems will enable more accurate collection of data and knowledge

1877-7058 © 2016 The Authors. Published by Elsevier Ltd. Thisis an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Peer-review under responsibility of the organizing committee of WMCAUS 2016

doi:10.1016/j.proeng.2016.08.504


http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2016.08.504&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2016.08.504&domain=pdf

98

Sepehr Alizadehsalehi and Ibrahim Yitmen / Procedia Engineering 161 (2016) 97 — 103

about processes and operations on site. These technologies include Image-based technologies, Laser Scanning (LS),
Radio Frequency ldentification (RFID), Ultra-Wideband (UWB), Global Positioning System (GPS) and wireless
sensor networks (WSN). The purpose of this study is to investigate the impact of FDCT, in combination with BIM on
ACPPM.

2. Literature Review
2.1. BIM in Project Progress Monitoring

BIM is a rich source of information for performing ACPPM. It describes the as-planned project shape in terms of
3D geometry and combines it with the as-planned construction schedule. The resulting 4D model combines all relevant
information for the complete construction process [2] [5]. Application of these models during the construction phase
can be increased if further potential added values from integrating BIMs with as-built models [6]. Therefore, the
planned state at any time can be derived and compared with the actual construction state. Consequently, BIM can
serve as a powerful baseline for progress tracking and in the visualization of discrepancies.

2.2. Field Data Capturing Technologies for ACPPM

In the last decade, the capabilities of FDCT for ACPPM have significantly increased. Early detection of
performance deviations in field construction activities with minimum human input is critical as it provides an
opportunity for project management to avoid them or minimize their impacts [7]. Integration of BIM-based models
and real-time field data acquisition systems can increase the degree of automation in all parts of project progress
monitoring and control such as architectural, structural and MEP. Furthermore, updates, analysis and reporting can be
made more frequently, regularly, and accurately along the work progress. Table 1 shows the summary of the previous
researches which used the integration of different FDCT and BIM for ACPPM.

Table 1: Advanced Automated BIM-based Data Capturing Technologies.
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