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Implementation of Customized 4D and 5D System
based on BIM
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Department of Architectural Engineering, Tongmyong University
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Abstract BIM is a rising core technology for increasing the productivity of the AEC industry, but such a paradigm
shift is placing excessive demand on the practice of small medium size enterprises. BIM has many useful functions
that are difficult to imagine in 2D CAD but BIM programs and the system buildup cost are too expensive. Therefore,
small medium size enterprises hesitate to apply BIM in their fields. In this study, a customized 4D and 5D system
was implemented using the building information generated from basic BIM tools, such as Revit, MS Project,
Navisworks, and Excel VBA's customizing process to review the schedule and verify the quantities according to the
schedule. Those programs are so basic in BIM circumstances, that small medium size enterprises can be equipped
without burden. As a result, essential building information for 4D and 5D system implementation was investigated

and its customizing process was established.
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Table 13} Zt}.

Table 1. Commercial 4D and 5D systems[9, 10, 11, 12]

Program Vendor Functionality
VICO VICO visualization, clash detection, quantity takeofT,
Office Software  |scheduling and production control, estimating,
Suite (Trimble)  |construction management reporting
MID quantity takeoff, construction management,
WARE MIDsystem 4D/5D simulation
Builder generating 3D model meta data by detecting
ChangSoft 1&I . . .
Hub angso 2D CAD, quantity takeoff, 4D simulation, VE
. 3D design review, interference detection, 4D
Navis . - . . .
work Autodesk  [time  simulation, photorealistic  rendering,
orKs PDF-like publishing

109 71¢] MB 2ER P45 VICO Office Suite[9]
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Revit [ 3D BIM modeling ]

[ Define schedule name ]

[ Assign schedule name to 3D BIM model ]

[ Extract schedule name from 3D BIM model ]

................................................

MS Project

[ Generate schedule using extracted schedule name ]

—————————————————

i v i 1
1 [ 1
H [3D BIM model + Schedule ]: :[ 3D BIM mode\ + Schedule ] H
! i + Quantlty !
: ) Il :
i [ 4D simulation ]: :[ Excel VBA custcmlzmg ] !
1 i 1
: v ' v :
| 4D system i 5D system ]
1 [N 1
1 i 1
L Navisworks A Excel VBA |
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Fig. 3. Adjusting schedule properties in Revit
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Fig. 4. Generating schedule in MS Project
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Fig. 5. CSV export mapping in MS Project
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Field Selector

ﬂsv Impart Settings

Row 1 contains headings

() Automatically detect date/time format
(@) Use specific date/time format

wa-MM-dd Sample: 2016-07-07

Column External Field Name

Task Name Task Name
Display ID
Task Type
Synchronization ID
Planned Start Date

Planned End Date

Actual End Date

Material Cost

Labor Cost

Equipment Cost i

I

L

Task Type
D

Start Date | |
Finish Date ~| 4

[ oK ] [ Cancel Help ]

Fig. 6. Field selector setting in Navisworks
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Table 2. Field mapping for 4D simulation
MS Project CSv Navisworks
D D Synchronization ID
Task Name Task Name Task Name
Start Start Date Planned Start Date
Finish Finish Date Planned End Date
Task Type(Text 1) Task Type Task Type
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Fig. 7. 4D simulation in Navisworks
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Table 3. Building information for 5D system
Field Description Source
Phase Created utilization of task name Revit
. utilization of element type .
Family and Type identification Revit
Volume RC/Steel material quantity Revit
Comments identification of RC/Steel Revit
Start Date start date of schedule MS Project
Finish Date finish date of schedule MS Project
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Volume __ Unit_Commenty)
548210 me

ase Created
-02 Foun

Family and Type
Concrete-Circle-Column: 600

-02 Found Concrete-Rectangle-Column: 600 x 600 864 m*
-02 Found Wall Foundation: Wall Foundation 42687 m?
-02 Found Foundation-Rectangle: 1800 x 1800 x 500mm 3888 m*
-02 Found Basic Wall: Retaining Wall - 300mm 97.38 m*
0181 W-Wide Flange-Column: W360x134 12145m*  Steel

0181 Concrete-Rectangle-Column: 600 x 600 1145021 m?

D Task Name (Start Date _Finish Date] Task Type
1-02 Found 20160701 2016-07-05 Construct
20181 2016-07-062016-07-07 Construct
30171 2016-07-082016-07-11 Construct
+ 402R2 2016-07-12 2016-07-13 Construct =
50373 2016-07-14 2016-07-15 Construct
60474 2016-07-18 2016-07-19 Construct
705F5 2016-07-20 2016-07-21 Construct
806Roof  2016-07-22 2016-07-26 Construct

[Phese Creared Family and Type Volume _Unit_Comments _Start Date___Finish Date]
-02 Found Concrete-Circle-Column: 600

§AB210 m° 2016-07-01 2016-07-05

-02 Found Concrete-Rectangle-Column: 600 x 600 864 m* 2016-07-01  2016-07-05
-02 Found Wall Foundation: Wall Foundation 42687 m? 2016-07-01  2016-07-05
-02 Found Foundation-Rectangle: 1800 x 1800 x 500mm 3888 m* 2016-07-01  2016-07-05
-02 Found Basic Wall: Retaining Wall - 300mm 9738 m* 2016-07-01  2016-07-05
0181 W-Wide Flange-Column: W360x134 12145m*  Steel 2016-07-06  2016-07-07

0181 Concrete-Rectangle-Column: 600 x 600 1145021 m? 2016-07-06  2016-07-07

Fig. 8. Generating 5D system information in Excel

Start Date Finish Date

I 7¢ 2016 -

= 79 2016 =l

26272829230 1 2
3456706 9
1011121314 1518
1716192021 2223
24 25 26 27 26 29 30
31123455

2627252030 1 2
3456006 9
101112131415186
17181920 21 2223
24 25 26 27 26 29 30
311 2 3456

‘ Search | Exit

Fig. 9. Date option setting user form in Excel VBA

Excel VBAE ©]&
=5 T

Rl A

60

Call DeleteOverlapltems
i=3
i=3
D

S

MatType3 = WS3.Cells(ii, 1)
If MatType3 = "" Then

Exit Do
End If
Do

MatType2 = WS2.Cells(i, 2)

If (MatType3 = MatType2) Then
WS3.Cells(ii, 2) = WS3.Cells(ii, 2) + WS2.Cells(i, 3)

Loop While MatType2 <> ""
i =i+ 1

i=3

i =
Loop While MatType3 <> "

Fig. 10. Excel VBA code sample for 5D system

Quantity Takeoff of Element : 2016-07-04 ~ 2016-07-15

Element Quantity  Unit
W-Wide Flange-Column: W360x134 526282 m?
Concrete-Rectangle-Column: 600 x 600 62.07682 m3
Floor: Concrete-362mm 668.39047 m*
Basic Wall: General - 150mm 68.04 m?
Basic Wall: General - 300mm 26.46 m?
Concrete-Rectangle Beam: 300 x 600mm 3113955 m?
Basic Wall: General - 200mm 2352 m?
C-Channel: C75X6.1 0.51463 m?
W-Wide Flange: W100X19.3 0.67578 m?
W-Wide Flange: W310X143 4.38541 m?

Fig. 11. Results of 5D system in Excel
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