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A Basic Study of Automatic Estimation Algorithm on the Rebar Length of Beam by Using
BIM-Based Shape Codes Built in Revit
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Abstract : Construction of reinforced concrete structures required massive amounts of concrete and steel rebar. The current procedure to estimate
the quantity of rebar requires tedious and time-consuming manual labor. Consequently, this circumstance made the engineers vulnerable to error and
mistake, which led to the rebar waste. No system that is capable of automatically calculating rebar length has yet been developed Thus, this study
proposes a preliminary investigation of automatic rebar length estimation of beam element by using BIM-based shape codes drawn in Revit. Beam is
chosen due to its complexity in the rebar arrangement. In addition, the development of this study could assist engineers on the construction site and
effectively contribute to the minimization of rebar waste in the future.
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1. Introduction

The current practice of estimating the rebar quantity requires tedious and time-consuming manual labor. This condition led not only to
the waste of money and manpower but also to numerous errors [1]. Recent-developed building information modeling (BIM) has gained
attention in the construction industry. BIM integrates all facility engineering data with 3D technology, digitally expresses and stores the
project facility [2]. Thus, this study proposes a basic study of automatic estimation algorithm on the rebar length of beam by using
BIM-based shape codes built in Revit.

2. Automatic rebar length estimation of the beam

2.1 BIM-based rebar shape database and algorithm development
The BS 8666:2020 [3] rebar shape code is adopted to develop the Revit family which will be stored in the database. Figure 1 illustrates
the common main rebar shape used to construct the RC structures. The rebar length of a continuous beam or a girder (Z) is calculated

utilizing Equations (1) and (2).
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L, : length of span (mm)
l, : length of anchorage (mm)
Liap : rebar lapping length (mm)

w, : width of column at the starting point (mm)

w, : width of column at the end point (mm)
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l : rebar bending margin (mm)

m

R : minimum scheduling radius (mm)

2.2 BIM-based rebar shape database and algorithm implementation

As a case study, a section of a continuous beam from a high-rise building for a small-scale factory project in Korea was chosen. Figure
2 depicts the application of the BIM-based rebar shape database for estimating the rebar length of a continuous beam employing
Equations (1) and (2). In addition, this study also proposes a bar bending schedule with bar mark attached that will assist the engineers

and workers in the installation process, as shown in Table 1.
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Figure 1. Rebar shape code of beam Figure 2. BIM rebar model implementation
Table 1, Bar bending schedule (BBS)
Shape code parameter (mm) i
Quantity Position d | Spacing Shape Serial Remark
code A B C D E number
3 Top 22 | @200 00 7600 - - - - 01 3T22@200—-00-01
6 Top 22 | @200 12 7240 360 - - - 02 6T22@200—12—-02
3 Bottom 22 | @200 00 7600 - - - - 03 3B22@200-00-03
6 Bottom 22 | @200 12 7240 360 - - - 04 6B22@200-12-04

4. Conclusion

In this basic study, the length of rebar in a beam section was automatically estimated by linking the Revit rebar family with the rebar
shape code. In addition, BIM Revit allows for the automated generation of bar bending schedule which eliminates manual labor and

errors. Hence, it is necessary to develop fully automated of rebar estimation for all members.
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