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ABSTRACT

The problem of procuring steel bars in construction projects lies in accurately
estimating the quantity of steel bars needed for the project. The quantity estimation varies
based on the structural details of the project. To ensure that the ordered steel bars are
sufficient for the project requirements, it is necessary to plan the steel cutting process by
preparing a cutting list. Currently, the method used to create the rebar-cutting list involves
extracting quantities from two-dimensional drawings and relying on the experience of the
job controller to prepare the list. This research aims to develop a workflow by using a
specific model of the concrete structure components to generate the cutting Llist
automatically. The data of each component of the reinforced concrete structure will be
exported to analyze the required quantity of steel bars, referencing the design data of the
reinforced concrete structure, steel reinforcement standards, and cover thickness. A model
will then be created specifically for the reinforced concrete work, eliminating the need to
modify the model based on the detailed jointing information from the cutting list. In the
cast study is needed to be edited the structural column model which is overlapping steel
41.60 percent of all structural column steel . Additionally, the research proposes a heuristic
approach for the cutting list, which is a humanistic method that analyzes each cutting
individually, enabling the analysis of jointing in every cut. This approach the bar cut list
report in this study case differs from the current popular method that disregards the
jointing of steel bars, resulting in a 30% reduction in steel scrap compared to the pattern-

based cutting method commonly used.
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Creating a Building Information Model (BIM) for Structural
v
Creating a Building Information Modeling (BIM) for RCStructural
Estimating Quantities of Reinforcement for Concrete Structures
Preparing Rebar Cutting List
Modifying Building Information Model for Reinforced Concrete Structural Elements

Figure 1 Steps for Generating a Steel Cutting List Using a Building Information Model According

to Literature Review
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Creating a Building Information Model (BIM) for Structural

v

Analyzing Quantities and Patterns of Reinforcement Utilizing Data from Three Components

v

Preparing Rebar Cutting List

v

Creating a Building Information Modeling (BIM) for RC Structural

Figure 2 Steps for a Steel Cutting List Using the Developed Building Information Model
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Table 1 Centerline of Bending Radius (D)

Reinforcement Size Minimum Inside Bending Diameter Dimension (D)
6 mm. to 25 mm. 6 Times the Diameter of Reinforcement's Centerline
28 mm. to36 mm. 8 Times the Diameter of Reinforcement's Centerline
40 mm. 10 Times the Diameter of Reinforcement's
Centerline
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Figure 3 Building Information Model for a Case Study Office Building: A Three-Story Office
Building Project
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Figure 5 Structural Details of Beams and Columns in the Case Study
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Figure 6 Linking Workflow Instructions Using Dynamo Software
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Table 2 Example of Level 1 Column Data Exported from the Case Study Model

Host Dimension

No. Host ID Family Name Joint
b h L
1 F1-1 C2 0.60  0.60 3.30 -/C2
2 F1-10 C1 0.30  0.30 3.30 -/C1
3 F1-11 C1 0.30  0.30 3.30 -/C1
4 F1-2 C2 0.60  0.60 3.30 -/C2
5 F1-12 C1 0.30  0.30 3.30 -/C1
6 F1-8 C1 0.30  0.30 3.30 -/C1
7 F1-6 C1 0.30  0.30 3.30 -/C1
8 F1-4 C1 0.30  0.30 3.30 -/C1
9 F1-3 C1 0.30  0.30 3.30 -/C1
10 F1-9 C1 0.30  0.30 3.30 -/C1
11 F1-5 C1 0.30  0.30 3.30 -/C1
12 F1-7 C1 0.30  0.30 3.30 -/C1

nmTeNFULUUVRY Microsoft Excel Tagn1sieuleannsiiaseimaugikas iuiu
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Table 3 Example of Analysis for the Required Quantity of Reinforcing Steel in the Case Study Project

) ) Family )
Host ID Host Dimension Type L(m.) Amount Joint  Other
Name
F1-1 1 DB20  4.10 8.00 Cc2 -/C2
F1-1 ™ RB9 2.47 22.00 Cc2 -/C2
F1-11 1 DB20  4.10 4.00 C1 -/C1
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A.Collect all the steel-reinforced

F. List of
concrete data for the project.

unreinforced

concrete steel

E. Verify the steel
offcuts against the required
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Figure 7 Flow chart of the Process for Compiling Reinforcement Cutting List
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Table 4 Creating a Reinforcement Cutting List Using the Developed

Cutting  Recpuired Rebar Uiy Rebar Serap
Sequence Length Amount Length Remaining  Using

Using 12 m. Standard Length of Rebar
Ratio of Amount Amount of Total Length Ratio Amount Amount of Total Length Cutting Length Aot

Ukslrig 10 . Standard Length of Rebar

Total

Rebar Serap

Amount  Amount  Length  of Cutting Plece uwsed Cutting  of of of  Piece used Cutting of Piece per of Plece
per Plece  for Cutting  Piece Rebar Length Cutting for Cutting Plece  Rebar Fiece
Serap et Sexap
[ Plece P
Fiece Fiece
iml  (pleced) (reter) [peeces)  (pleces) {plere) [plecet)  (plece) (meber) (pleces)  [pleces)  (pleces) (meter) (pieced)  (meter) {plesces)

{al L] el ] (=} [ gl (h 11} Ly (kb L4} rml in) (ol

1 m 12 400 2 12 oo 500 5 3 15 0,00 12 0.00 ]
2 300 12 4,00 a4 3 12 0.00 333 3 4 12 1.00 12 0.00 o
3 1ngn 45 115 1 a5 a5 L6 00 ] o o 10,00 a5 1.60 a5
4 A.60 34 140 1 34 36 340 L14 1 35 5 1.0 34 1.80 35
5 10 5 150 a5 35 = = = - - & 35 1.60 10
180 ¥ LL " - 1.0 I

010 35

& 1LED 1 1.60 10 1 1 160 2
140 1 1 - - - L] i

T CAL 112 7 Fy 56 12 380 244 g b 3 I 1.80 1z 180 58
B 1.B0 14 18 - 15 T ] * = 180 az
9 5.50 L] - 218 2 12 kL L3 LE2 i o b 450 24 1.00 12
10 5.40 12 222 2 & 12 L2 LES L 12 12 450 12 1.20 &

Aemark: )= 1250 (ol = Rgurd down el l} = MadlEpSdl, 0} i = Bound upfiabdel () = 12 = flcdh = Calf r) = 10v%al
1 = Renand dowvn Tl = MaxiblT, 0 ) = () = 10 - = tal ol = Mafif), (3 i) = Nardig), 0% taks Mgadlaidghtnl, (haillnl,
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Table 5 Generating a Reinforcement Cutting List through the Implemented Steel Cutting Pattern Selection Method

Time 12 15 2 24 s 11 24 1 023 157
No. Type Length Quantity o, y» x3 x4 x5 x6 X1 X8 X9 Pattem time.
{m.) (pieces)
1 D820 1040 45 1 X5 = 45
2  DB20 8.60 36 1 1 X14XT = 36
3 D820 5.50 249 1 Xd =24
4  DB20 5.40 12 1 1 X64X8=12
5  DB20 4.10 112 2 1 1 1 2 2X24X8+X6+X8+2X9=122
6  DB20 210 35 1 1 X44X5=35
7 DB20 1.80 15 1 X2=15
8  DB20 2.00 12 6 6X3=12
9  DB20 3.00 12 1 X1=12
Total 1160 1000 1200 1170 1040 1160 860 950 820
Waste 040 000 000 030 160 040 140 050 180

Stancard Length 12 10 12 12 12 12 10 10 10
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Table 6 Reinforcement Quantity Data Extracted from Building Information Model (BIM)

Type Length () Quantity(pieces) Total length (m) Weigth (kg)
Beam
DB20 10.40 45 468.00 1,155.96
DB20 8.60 36 309.60 764.71
DB20 5.50 24 132.00 326.04
DB20 5.40 12 64.80 160.06
DB20 2.00 12 24.00 59.28
Total beam 998.40 2,466.05
Column
DB20 4.10 112 459.20 1,134.22
DB20 2.10 35 73.50 181.55
DB20 3.00 12 36.00 88.92
Total colum 568.70 1,404.69
Total 1,567.10 3,870.74

2.1 FNseuauIvY
ATANAUNITIAVITIBNITAANENAINITNNTIUITERUS U UL AU AN TILNADIINNITAR
& a o o 2 & | P a a
U9 279.35 AlansuuazdnuiuAmnanianun 105 vieulaelsieasidenmuansian 7

Table 7 Remaining Quantity Residue from Reinforcement Cutting List Generation Using

Developed Method.

Developed Method

Length (m) Quantity(pieces) Total length (m) Weigth (kg.)
0.10 35 35 8.65
0.40 1 0.4 0.99
1.00 12 12 29.64
1.20 6 7.2 17.78
1.60 9 14.4 35.57
1.80 42 75.6 186.73

Total 113.1 279.35

2.2 Bamsnlulaenmsidenguuuunisdaman
A5ANTUNITIAYINSIENISHAMANALITN5TALUTIUS UL A MENTIE 93 INNISARTINII
404.83 AlansuuazdlUIULAMNERNNATANNINLA 140 VaUlA8lS18azLD8ARIUATSIN 8
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Table 8 Residual Quantity from Reinforcement Cutting List Generation Using Steel Cutting
Pattern Selection Method.

Steel Cutting Pattern Selection Method

Length(m) Quantity(pieces) Total length (m) Total weigth(kg)

0.3 24 7.2 17.78

0.4 23 9.2 22.72

0.5 1 0.5 1.24

1.4 24 33.6 82.99

1.6 45 72 177.84

1.8 23 41.4 102.26
Total 163.9 404.83
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