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Building Construction System Ultilizing BIM

Summary
Building Information Modeling (BIM) is a digital representation of physical and functional characteristics of a facility. In

the building life cycle, BIM is a technique to promote the project while maintaining its integrity by creating a three-dimensional
digital model of the project, aims to improve the improvement and profitability of the quality of the projects by sharing and
utilizing the information by using the integrated model.

Ideal operational method of the three-dimensional model, continue to improve the accuracy of the model with each passing
each phase of the construction from design, it is to take advantage of even the construction stage. In practice, however, there is
little so far is such a case, the purpose of BIM use is different by position (design office, general contractor, subcontractor, etc.)
and construction project phases. Current situation, each has remained to enter the required data now, it has become an obstacle
to the three-dimensional use of expansion at the production stage. In order to solve these problems, the authors developed
systems, have obtained the productivity improvement effect by application to the project.

In rebar construction, it is strong needs that want to take advantage of the BIM for complex reinforcement plans and
quantity surveying, automatic creation of shop drawing, and has been required BIM tool that can be easily operated. However,
while the development and application of BIM tools that target the equipment construction and steel frame construction is
progressing, commercial BIM tool that actually reached the level that can be utilized in practice intended for rebar construction
work did not exist until now. The authors developed RC structure integrated production system (RCS) to support the
improvement of quality and productivity by consistently in the whole process of reinforced concrete construction. RCS is
applied a number of the actual project, it was possible to raise certain results.

The authors have been developing methods capable of deducing the Synchronized Multi-Site Scheduling using the interface
matrix obtained from the relationship between preceding and following of the tasks for the construction work with a repetitive
nature. In this study, several structural construction plans were estimated by carrying out simulations using the construction
delivery time which are the criteria for the structural construction method plans, as objective variables. In this study, the
Synchronized Multi-Site Scheduling method is in conjunction with the quantity information of the 3D model. Redefine the 3D
model for using the technique of dividing and combining the 3D model utilized in the construction simulations. Various
simulations are created by the 3D model is redefined with reference to the productivity data and unit price information. In
concrete terms, the performance of each structural construction method plan was estimated by carrying out four process
simulations for the skeleton construction work above the ground for a high rise RC office building using 1) site division 2)
component division as variables.

BIM is not a modeling methods and tools to represent a mere 3-dimensional shape. It is becoming one of the key
technologies that underpin the design production management system in all phases ranging from design to production.
However, BIM is in developing, challenges many. It will take some time before BIM is widely used, got benefit of the effect.
Thus, we believe that while achieving maximum leverage identify firmly on the limit of BIM at the present time, it is essential

that we complete the steady research and development aimed at solving problems for the future at the same time.

Keywords: building information modeling, 3D model, reinforced concrete construction, 4D/5D simulation,

synchronized multi-site scheduling method
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BIM Overview
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RC Structure Integrated Production System
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Division of Building Components
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Pre-Condition of Construction Simulation
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DX, B h o 2 AR Tk & AL T Q2 ER L 7272

D =SV TADDDY S 2 b= 3 YETVEREEL 220 IDEFMTETT, HELILRL T, ik LM

T LA 247 - 720 TAERTHOIFMONE 2 Table 1, 2127736 LY I 2L —3 3 Y OfRZ LTIZHE~< S,

< NN . < N e
Tablel 32l —33 vno.l, no 20HiIHEEM Table2 ¥ I 2l —3 3 no. 3, no. 4DFIHESEM
Specifications of Simulation no. 1 and no. 2 Specifications of Simulation no. 3 and no. 4
Task. work duration (hour) Task Group Preceding activity Task ‘work duration (hour) Task Group Preceding activity
D job category D . job category
(compornent & activity) 1-Site Di 4-Site Division | 3-Site Di 4-Site Division | 3-Site Division| _1-Site Division (compornent & activity) 1-Site Division |4-Site Division |3-Site Division | 4-Site Division | 3-Site Division | _1-Site Division
101 | Install Steel Girders erectors 2.00 0.50. 0.67 A A 115, 116 201 Install Steel Girders erectors 2.00 0.5 0.67 A A 214215
102 | Install Steel Girders “Tower Crane 2.00 0.50. 0.67 A A 115, 116 202| Install Steel Girders ‘Tower Crane 2.00 0.5 0.67 A A 214215
103 [ Set rebar for PCa Girders Rebar 8.00 2.00 2.67 A A 101,102,115, 116 203 | Install Precast Concrete Beams erectors. 6.00 1.5 2.00 A A 201,202
104 | formwork for Girders formworker 8.00 2.00. 2.67 A A 103 204| Install Precast Concrete Beams ‘Tower Crane 6.00 15 2.00 A A 201,202
105 | Install Steel Beams erectors 7.60 1.90 253 B B 101, 102 205 | Install Steel stairs erectors. 2.00 0.5 0.67 A A 203,204
106 | Install Steel Beams ‘Tower Crane 7.60 1.90 253 B B 101, 102 206 | Install Steel stairs ‘Tower Crane 2.00 0.5 0.67 A A 203,204
107 | Install Steel stairs erectors 0.40 0.10. 0.13. B B 105 207| Grout injection for PCa Beams Grout 8.00 2 2.67 B B 203,204
108 | Install Steel stairs ‘Tower Crane 0.40 0.10. 0.13. B B 106 208 | Install Slab Units erectors 8.00 2 2.67 B A 205,206
109 | Set deck slabs ‘Tower Crane 8.00 2.00 267 B B 104, 105, 107, 108 209 | Install Slab Units ‘Tower Crane 8.00 2 2.67 B A 205,206
110 Set deck slabs. Deck 8.00 2.00 267 B B 104, 105, 107, 108 210 Grout injection for PCa Columns | Grout 2.00 0.5 0.67 A B 214215
111 Lift rebar for slabs ‘Tower Crane 1.00 0.25 033 B B 109, 110 211 Lift rebar for slabs Tower Crane 2.00 0.5 0.67 B B 208,209
112 | Lift rebar for slabs erectors 1.00 0.25 033 B B 109, 110 212| Lift rebar for slabs erectors 2.00 0.5 0.67 A B 208,209
113 | Set rebar for slabs Rebar 24.00 6.00 8.00 C B 111, 112 213 Set rebar for slabs Rebar 24.00 6 8.00 C B 211,212
114 | Grout injection for PCa Columns | Grout 8.00 2.00 267 B A 115,116 214 Install Precast Concrete columns | erectors 7.00 175 233 A A
115 | Install Precast Concrete columns | erectors. 7.00 1.75 233 A A 215 | Install Precast Concrete columns | Tower Crane 7.00 175 233 A A
116 | Install Precast Concrete columns | Tower Crane 7.00 1.75 233 A A 216 | Horizontal concreting concrete 8.00 2 2.67 D C 210,213
117 | Horizontal concreting concrete 8.00 2.00 2.67 D C 113 217| Climbing unit scaffoldings erectors 3.00 0.75 1.00 D C 210,216
118 | Climbing unit scaffoldings erectors 3.00 0.75 1.00 D C 117
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Scheduling Simulation Using BIM Tool
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D | Task | m’:zm | dm’\:iﬂ | mt 2]\[ 3h‘4h{ 5h| m‘{ 71\{ ShE%{IOh D | Task | m;‘::m [ dr{“’:‘in | Ih‘ th Kh{ 4h§ sh 6]\‘ hi xh| 9h {104
Task Group A Task Group A
15[ install PCa columns erectors oK - 115]mstall PCa columns crectors A 23 e ]
101 nstal Steel Girders erectors 050 [t - 101]nstall Steel Girders erectors A 0.67 o |
104]formwork for Girders formworker 200 | — 103]Set rebar for PCa Girders Rebar A 267 e
103]Set rebar for PCa Girders Rebar 200 | | F——4 [ 104[formwork for Girders formworker 270 N |-
Task Group B 114]Grout injection for PCa Columns Grout 270 H——
114]Grout injection for PCa Columns Grout 200 — Task Group B
10 nstal Steel Beams erectors 1.90 105 install Steel B erectors B 253 I -
107)Install crectors 0.10) [ erectors B 0.13 | T
110[Set deck 2.00 Deck 270 I
112[Lift rebar for slabs erectors 0.30 [l 112]Lift rebar for stabs croctors B 033 ]
Task Group C 13]Set rebar for siabs Rebar B 4.00 |
1 1}|Sc( rebar for slabs |Rcbar | 6.00] |—|—‘—- Task Group C
Task Group D 117 Horizontal concreting Jeonerete worker | 270] F——F—F—Te
117]Horizontal concreting Jeoncrete worker | 2000__F——F—F——F——F— | 11]Climbing unit scafoktings [erectors A [ ] T EH—
118]Climbing unit seaffokdings Jercctors [ o[ T T T 1T 1 1T Cranc
Crane Tower Crane A [ T 17 ] [
Tower Crane [ I I IR Tower Cranc B i 11 0]

Fig.4 ¥Ial—>3Vno 1, n0.20X VT 77 74T 4F¥— |
The multi activity chart of simulation no. 1 and no. 2
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214[Install PCa columns erectors 1.80 - < 214 Install PCa columns erectors 230 —e |
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203 install PCa Beams erectors 1.50 | 203(Install PCa Beams erectors 2.00) [
20| nstall Steel stairs erectors 0.50 | | 205 nstall Steel stairs erectors 0.7 | -
210[Grout injection for PCa Columns Grout 2.00 - 20§ nstall Skab Units erectors 270 I -
Task Group B Task Group B
207] Grout injection for PCa Beams Grout 2.00 < 207|Grout injection for PCa Columas Grout 2.7 i |
208|Install Siab Units erectors 2] | 210Grout injection for PCa Beams Grout 270 | T I
212]Lif rebar for slabs erectors oso] | [l 212[Lif rebar for skabs crectors 0.70] N
Task Group C 213{Set rebar for slabs Rebar .00 | H
213[Set rebar for slabs [Rebar [ owl H—1+4 Task Group C
“Task Group D 216 Horizontal concreting Jooncrete worker | 2.70] - -
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The multi activity chart of simulation no. 3 and no. 4
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Simulation results

1 floor completed in 4 days 1 floor completed in 3 days Team oreanization
The number of divisions of the location:4 | The number of divisions of the location:3 g
number of
Delivery time 103days 77days Job category workers per
team
Simulation model no.1 Simulation model no.2 erectors 5
Number of Tower Crane : 1 Number of Tower Crane : 2 grout 4
. Total number of workers : 2900 Total number of workers : 3300
Conventional . ) deck 5
Construction Method number of workers per day - 29 number of workers per day - 44 Rebar 510
* Annotation
Erectors:2team Form worker 5
Reber:1team Swokers/I1team 10workers concrete worker 5
Simulation model no.3 Simulation model no.4 erectors 5
Systematized number of Tower Crane : 1 number of Tower Crane : 1 grout 4
Construction Method | Total number of workers * 1900 Total number of workers * 1425 Rebar 5
number of workers per day : 19 number of workers per day : 19 concrete worker 5

n da y \ n+3 da

Fig6 ¥Ia2lb—v37n0304DY Ialb—v3r
4D Animation of the simulation model no. 3
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Prospects for the Future
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Conclusion
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