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To address the problems of budgetary inaccuracy, the lack of comprehensive or high-level management, and the
existence of serious waste of auxiliary materials during the main construction phase of housing construction, a
BIM-based method for calculating the auxiliary materials required for housing construction is proposed in this
paper. The BIM model is firstly built according to structural construction drawings, the construction scheme
and the construction specification and technology in the main structure construction stage; then, the usage of
auxiliary materials is calculated, and the auxiliarymaterial dosage report, construction drawings, and processing
drawings are generated for purchasing, collectively processing auxiliary material and guiding construction at the
same time. This paper improves upon the traditional auxiliary material management model and design via the
implementation of a BIM application named zgBIMs according to the proposed method. The improved manage-
ment model uses the generated auxiliary material dosage report, construction drawings, and processing draw-
ings to centralize the processing of the required auxiliary materials, strengthen supervision in the process of
material distribution and construction, and introduce a reward and punishment mechanism to control the attri-
tion rate of auxiliary materials. In this paper, the successful implementation of the presented method and man-
agementmodel is demonstrated as part of a comprehensive and experimental building project. The experimental
results show that the proposed method can be used for the accurate calculation of the amounts of auxiliary ma-
terials required to reduce the use and waste of auxiliary materials efficiently and thus save construction costs.

© 2017 Elsevier B.V. All rights reserved.

Keywords:
BIM
Auxiliary material
Template
Runner channel
Split bolt
Support frame
Auxiliary material management model
zgBIMs

1. Introduction

The primary materials used in housing construction are steel, ce-
ment, concrete, sand and stone. Gravel, support frames, scaffolding,
templates, primary and secondary runner channels, split bolts, emery
cloth, cotton and ramie fabric, electrodes and linoleum are all examples
of auxiliary materials [11,37]. In this paper, the term “auxiliary building
materials” denotes wooden templates, primary and secondary runner
channels and support frames, which are widely used in housing con-
struction and account for approximately 4–6% of the total cost of the
main engineering work required for housing construction in China [10].

1.1. Research background

Because the construction industry consumes large amounts of natu-
ral resources and energy, it must fulfill global criteria for sustainable

development through “green” buildings and construction. Green con-
struction is now the main direction of development in the construction
industry. Green construction involves conserving resources and reduc-
ing waste as much as possible while still ensuring project quality and
safety [9]. To satisfy the requirements of green construction and sustain-
able development through the appropriate use of environmental re-
sources while still maintaining project profitability and company
competitiveness, increasing emphasis is placed on “delicacy” manage-
ment [18,32] in building construction.

Nevertheless, the findings reported in this paper indicate that
China's housing-construction enterprises face the following common
problems in the main construction phase.

(1) A lack of tools for accurately calculating auxiliary-material re-
quirements. Most enterprises calculate auxiliary materials
manually, with results that differ considerably from the actual
amount required (here referred to as the “actual dosage”).
This difference increases costs for enterprises and places
great pressure on warehouses, transportation and rental, es-
pecially for overseas construction projects (which require
auxiliary materials to be shipped from national to local
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settings, because construction processes and workers' con-
struction habits differ).

(2) Due to a lack of delicacy management, auxiliary materials are
subject to “extensive” management. As it is difficult for man-
agers to ask workers to carry out construction according to
delicacy-management principles, workers may treat auxiliary
materials randomly during processing and construction. This
not only causes tremendous waste and increases risk but
also increases the rework rate and construction costs.

1.2. BIM and its applications in housing construction

BIM is based on three-dimensional (3D) digital technology and inte-
grates all of the information in the construction project lifecycle while
providing a detailed expression of project-related information [26,38,
41]. With recent advances in BIM, the technology has been used more
and more widely in the field of housing construction. Research has
shown that, in the design stage, BIM technology can be used to place
the various parties involved in housing construction in a unified 3D

Fig. 1. Process of calculating auxiliary materials.

Fig. 2. BIM model.
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