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ABSTRACT

Building Information Modeling (BIM) is one of the technologies in the field of AEC
(Architecture, Engineering and Construction) that is able to simulate all information in a
development project into a 3D model. Research in this thesis was carried out to analyze the
results of the implementation of Building Information Modelling (BIM) 5D in dock work
(Quay Wall Structure) by paying attention to clash detection at the pre-construction stage,
with a case study of the Patimban Port Project Package 6. The focus of the research is the
application of BIM 5D in identifying and resolving design clashes that can have an impact
on the estimation of work volume and cost. The method used is qualitative and inductive
analysis using Tekla Structure 2021 BIM software for 3D modeling and clash detection
identification. The results of clash detection identification are grouped into three
categories, namely large, medium, and small. The implementation of BIM 5D shows
significant volume changes in some work items. The volume of the Deck Slab (Pier Head)
and Front Wall decreased compared to the initial RAB, while the volume of the Deck Slab
(In-Situ Concrete) increased. The cost comparison shows a savings of 7.06% of the total
initial cost of RAB Quay Wall Structure, which is equivalent to IDR 10,502,919,303.55. The
implementation of BIM 5D by conducting clash detection is quite effective in identifying and
resolving design clashes, mitigating errors and revisions when entering the construction
stage, and can increase project efficiency in better communication and coordination.

KEYWORDS Building Information Modelling (BIM), BIM 5D, Clash Detection, Quay Wall
Structure, Pre-Construction

'@ @ @ This work is licensed under a Creative Commons Attribution-
ShareAlike 4.0 International

Ruri Welda Palensia, et al (2024). Implementation of 5D Building
Information Modelling (BIM) System on Quay Wall Structure By Paying
Attention to Clash Detection (Case Study: Project Patimban Package 6).
How to cite: Journal Eduvest. 4(12),11792-11807
E-ISSN: 2775-3727


http://sosains.greenvest.co.id/index.php/sosains
https://creativecommons.org/licenses/by-sa/4.0/

Eduvest - Journal of Universal Studies
Volume 4, Number 12, December, 2024

INTRODUCTION

Building Information Modeling (BIM) is one of the technologies in the field
of AEC (Architecture Engineering and Construction) which is able to simulate all
information in a construction project into a 3D model (Enshassi et al., 2018; Liu et
al., 2019; Moreno et al., 2019; Safikhani et al., 2022). BIM is basically a digital
platform for creating virtual buildings. If BIM is implemented, the model must be
able to contain all the information of the building, which is used to collaborate,
predict, and make decisions about the design, construction, cost, and maintenance
stages of the building (Savitri et al., 2020). By using BIM, 3D, 4D, 5D, 6D and 7D
can be obtained. For practitioners, the benefits of BIM are that they can make work
easier, cost efficiency, time efficiency, save human resources, reduce rework,
facilitate data integration, facilitate work documentation, and detect collisions
during planning, and can better control the work. This can be done because in the
process there is already a 3D visual model as a reference for work on construction
projects.

Building modeling designed in 3D form can be known automatically if there
is a plan/design error and is also able to detect from the beginning the existence /
absence of a clash or conflict between structural systems or with other systems,
making this BIM technology able to anticipate/minimize the existence of rework or
additional work when construction has been carried out in the field. (Hager et al.,
2016; Mésaros et al., 2021; Tretyakova et al., 2019). In the case study of the
Patimban Port Package 6 project, it was built in an offshore area which has a depth
of approximately six meters from the seabed to sea level. Offshore construction
differs in planning from onshore construction and near shore construction and is a
large platform that provides facilities such as a port (Natasha & Makarim, 2018).
Which with the condition of the offshore construction site that cannot be predicted
with certainty, it is very necessary to conduct a design review of the DED and work
methods before construction begins. A design review process that is quite accurate
i1s with BIM Implementation using Tekla 2021 software (Avendafio et al., 2022,
2023; Fors, 2022; Nugroho Saputro et al., 2022; Ramawan et al., 2024).

The scope of this 5D BIM implementation research is the pier structure or
Quay Wall Structure. The scheme to be studied is to issue a volume of design review
results using Tekla BIM which can affect financing before construction
begins. Project Monitoring, Clash detection (clash detection) or clash test is a
terminology that generally aims to identify, review, and report faults in a project
model, in the design and pre-construction stages. Clash (clash) occurs when
elements from different models inhabit the same space and are carried out through
the process of integrating various models. Clash detection It is used to check work
both completed and in progress to minimize the risk of human error that is expected
to occur in the construction stage. In this study, we want to analyze clash detection
in the implementation of BIM applications with the aim of finding out the
comparison or deviation between the conventional calculation of RAB (Cost
Budget Plan) and BIM calculation in the case study of the Patimban Port Package
6 project.

In this study, which is the basis of the main problem related to the
application of Building Information Modeling (BIM) at the pre-construction project
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stage, namely how to implement the 5d building information modeling (BIM)
system in the Patimban port project, especially the pier work (Quay Wall Structure)
by paying attention to clash detection?

The purpose of this study is to analyze the application of 5D Building
Information Modeling (BIM) based on clash detection.

This research is expected to provide several benefits as follows:

1. For the construction world, this research is expected to provide information
about the most optimal strategies related to the application of Building
Information Modeling (BIM) in 5D so that it can provide an overview to
relevant stakeholders in determining policies in the construction sector in
Indonesia, especially in dock work.

2. For the world of education, this research is expected to be able to contribute
to the development and advancement of science, especially in the field of
construction related to the application of Building Information Modeling
(BIM) in 5D in construction projects in Indonesia, especially dock work.

RESEARCH METHOD

Description of the Research Location

Patimban Port is located in Patimban Village, Pusakanagara District, Subang
Regency, West Java Province. Geographically, Patimban Port is located in the north
of the north coast of West Java. The location of Patimban Port is located at
107°54'8.54"E and 6°13'50.08"LS. Patimban Port is one of the main ports in
Indonesia after Tanjung Priok Port, the port will become a large import and export
traffic center in Indonesia and can be used for inter-island trade activities to face
the golden Indonesia era in 2045.

Patimban Port

| L0

Patimban Port

s

Picture 1. Location of the Port Prot as a Case Study

Data Collection

In this case study, the research was developed using qualitative and inductive
research methodologies (i.e. using literature, secondary data and expert interviews)
and validated by applying the Port project case study to demonstrate the cost
savings that can be achieved by clash detection generated by BIM implementation.
This qualitative and inductive research methodology begins with the collection of
secondary data such as complete planning data that will be modeled and processed
into Tekla software which is then calculated to estimate the cost using BIM 5D.

Implementation of 5D Building Information Modelling (BIM) System on Quay Wall
Structure By Paying Attention to Clash Detection (Case Study: Project Patimban
Package 6) 11794
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Qualitative and inductive research also contains direct observation and analysis
methods with the parties connected to this case study (Azungah, 2018; Morgan et
al., 2017; Nugroho Saputro et al., 2022; Rashid et al., 2019). Secondary data
includes DED Quay Wall Structure data, Contract Work Methods and conventional
RAB (Cost Budget Plan) which will be a comparison with output cost data from
BIM. The DED Quay Wall Structure data will be modeled or shaped using Tekla's
BIM software. The model includes all the structural components and details
necessary to ensure data accuracy and completeness.

Table 1. List of Participating Resource Persons

Analisis Analisis
Ti Data Biaya
ipe Sub-Job Interview Kuantifikasi
Narasumber Clash Clash
Detection Detection
. BIM Modeller 1 v v
Desain -
BIM Engineer 1 v v
Cost Control Cost Control 1 X v
Quantity Survey 1 X v
Pimpinan .
Kontraktor Manajer Proyek 1 v v
Konsultan
Konsultan Struktur 1 v v

The scheme is validated through case studies on real projects, with
participants described in the table. In the previous project, cost savings were made
through clash detection analysis and also used case study methods to verify the
work of the resource persons. Interviews were conducted to understand the process
of clash detection, the practices applied in categorizing clash detection, and the
procedure for its completion. The following is the layout of the Quay Wall Structure
taken from DED data which will be processed into a 3D model in Tekla BIM.

v =8311151 867 418,975 Y= 931154501 O

Picture 2. Layout of Quay Wall Structure
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Picture 3. 3D BIM Display (Secondary Data Input on Tekla)

Data Processing

The entire data processing process in the design review is carried out using
Tekla BIM software, which directly conducts design reviews in Tekla BIM
software. Advanced data processing is assisted by trimble connect to facilitate
communication during discussions and excel software for final data processing.

AUTODESK ——— S ————- 2 Trimble Connect ----—- 5
AUTOCAD ~ Tekla . g Excel
SHOPDRAWING PEMBUATAN COMPUNICATION

KONTRAK 3D MODEL & PENGOLAHAN DATA
& VALIDATION OF VOLUME VOLUME & BIAYA

QUANTITY TAKE OFF

Picture 4. Software in Data Processing

In this data processing process, after obtaining the initial results, it is
continued by comparing the realization of project costs with the project RAB that
has been obtained from secondary data. Then a Clash Detection analysis was carried
out on the modeling to find out the project costs that occurred.

Implementation of 5D Building Information Modelling (BIM) System on Quay Wall
Structure By Paying Attention to Clash Detection (Case Study: Project Patimban
Package 6) 11796
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Picture S. Clash Detection 3D BIM Display

Data Analysis
1. Modeling 3D Beam Tekla
The 3D modeling process using Tekla Structure 2021 BIM software
is carried out to visualize all elements of the pier work (Quay Wall Structure)
in detail.
2. Identify Clash Detection Categories
" The clash detection category is determined based on the standards
that have been set by the project team. This category includes the
identification of large, medium, and minor clashes that affect the smooth
running of the project.
3. Identify Clash Detection using Tekla BIM
After being completed in the 3D Model by BIM Modeller, at this
stage, Clash Detection identification is carried out against the design review
combined with the work method and actual conditions of the construction,
to analyze each part of the work item on the pier work (Quay Wall
Structure). From the results of clash detection, it will be categorized for the
completion of clash detection.
4. Quantity Take Off and Analysis
After conducting clash detection, the next steps are to display the
quantity take off from the 3D Modelbase that has been obtained as an
estimate of the quantity take off of the material for the dock work.
Cost Analysis
1. Project Costs Based on RAB
This stage involves inputting the RAB cost of the project into
Microsoft Excel software which will be used as a comparison with the cost
after clash detection.
2. Project Cost Based on Clash Detection
After the calculation of clash detection, a re-cost analysis is carried
out based on the results of the analysis clash detection.
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3. Realistic Recapitulation of Costs Before and After Clash Detection
At this stage, a comparison of costs before and after clash detection is

carried out .

4. BIM implementation analysis, SD dimension
The analysis of BIM implementation in the 5D dimension includes an
evaluation of the use of BIM in managing the cost and volume of Quay Wall
Structure work. The results of this analysis provide a conclusion regarding
the efficiency and effectiveness of the implementation of BIM 5D in the pier
project, especially Quay Wall Structure.

Flow Chart

Permasalahan :

Bagaimana

Implementasi BIM 5D —

pada proyek dermaga

Literatur Review

Pelabuhan Patimban

}

< - .
Kesimpulan

1
; - i
dengan . ! ;
memperhatil.(an clash Pengembangan ! ] ;
detection. Rencana Metode ! ¥ .
................................................ - -
l ! : Analisis dan Pembahasan 1 H
- ) L Verifikasi Metode : .
Analisis dan Review i (Studi Kasus) ;!
Tujuan : Studi Kasus ! P
Menganalisis : i
implementasi BIM 5D i . ! '
berdasarkan pada ] Analisis Data - Analisis Biaya - [ B
clash detection. i Kuantifikasi Clash :
! Clash Detection Detection 1
I ; @ ©) i
| 1
i 4
Metodologi : Ll so s :
Penelitian: Interview ~ TTITITITITITITIEITIEOTS D (ihinintiiie e e
Metode Kualitatif dan (6) -
Induktif 1
|m= -
|
e m e e e e e e == @ ¢ e mm e mm  mm e et ket e
- @
1 I
; Analisis Data -
| Clash Detection Pemodelan 3D Review Desain Kategori Clash Identifikasi Clash
; () Tekla BIM Detection Detection
1 L)
1
1
1
1
- 1
! Analisis Biaya -
|| Kuantifikasi Clash
. i Penilaian D k
1 Det(eg;:lon — al;ir;yaampa > AQuantity Take Off [—» Cost Analysis
1
. L
D e e e e e e e e e e e e ke k. — —
Picture 6. Research Flow Chart
Modelling 3D Tekla B
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The 3D modeling in Tekla software is formed from the DED drawings of the
Quay Wall Structure tender and combines the results of the design review of the
tender work method based on the actual conditions of the project construction.

" 5 3 COMHER TeRunA 5 6 7 8 [ A e—"
3 i i : A

. ! ) [rerovrmy

B
it | ¥ ] X [ ¥
N\ /] A N oA N T A
L. | s = | - !
=% )‘ i VX J X = -
. TARY N L A
= T — e

\
|
l =

—enazitnte)

Picture 7. Layout Plan of Quay Wall Structure

This quay wall structure is divided into 9 blocks with the naming of DED
starting from block number 11 to block 19 with a length of 47,250m per block.
Since each block is a typical block, the 3D modeling takes one block to represent 9
blocks.

The following are the results of 3D modeling of a one-block quay wall
structure in Tekla software after a combination of DED and review of tender work
methods.

L R

FARRE AR 2anr L LR LI - A PR s -

Picture 8. 3D Modeling of Rotary Wall Structure at Tekla

Identify Design Review with Stakeholders

The consultant assesses the impact of the clash detection on the project
engineering specifications, project contracts, and field location situations. The
consultant will give final design approval after a joint review. The cost calculation
of the impact of BIM-based clash detection will also be discussed with the
consultant by following the project scheme. All clashes can be prevented due to the
results of clash detection processed by the results of the BIM implementation.
Category Identification

11799 http://eduvest.greenvest.co.id
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The categorization formed in this scheme comes from the problems for this
project, so that clash detection can be put into large (Major), medium (Medium), or
small (Minor) categories according to the impact of design changes and the
involvement of contractors and consultants. Which large clash detection group will
require the involvement of contractors, consultants, and project owners, because
design changes can affect the volume of the contract so approval from the project
owner's stakeholders is required. Medium clash detection groups require input from
contractors and approval from consultants on proposed design reviews, while small
clash detection groups i.e. contractors can complete without having to discuss with
consultants and project owner stakeholders. Small bumps can be easily repaired by
contractors. These categories are identified based on interviews and maps of the
clash detection process. In this 3D Quay Wall Structure design, there are four work
items that are locked or cannot be changed in the design of the DED because the
work items are procurement and only installation in this project, namely:

1. SPSP

2. SPP

3. Strut Member
4. PC Deck Slab

Identify Clash Detection

Clash detection identification is carried out to facilitate the following analysis
process, such as remodeling (resolve) and quantity & cost analysis. The
identification process is carried out using the same software as 3D modeling,
namely Tekla BIM. After 3D modeling of the DED and design review by the project
BIM Team, the clash detection results were obtained from the Tekla system and
then grouped into 3 groups. There are 5 Clash Detections included in a
predetermined category based on the criteria of the Project BIM Team and the
necessary actions. See the following table for the results of the clash detection
category:

Table 2. Clash Detection by Category

. . Kategori
No. Uraian Pekerjaan Clash Terhadap Mayor | Middle | Minor
Asese o - e e
7 R CHN L
3| Strut Member - - - -
4|Deck Slab (Pier Head) |SPSP 1
_5|Deck Slab (In-Situ) ~ |Deck Slab PierHead | | 1
_B|FrontWall ~ |SPP, DeckSlab PierHead | | 1
_7|/CopingConcrete ~_|SPSP.~~ | 1
8|PC Deckslab (- |- - - ]
9|Apron - 1

As aresult of the clash detection, one example was selected to represent each
category of the three examples that displayed the 3D and 2D views of the model.
The cost impact of this clash detection can be analyzed when the settlement design
has been agreed. Only after analyzing the two conditions, namely the condition
before the review and the condition after the review, can the quantification of each
work item be carried out. The BIM system supports this effort by providing the

Implementation of 5D Building Information Modelling (BIM) System on Quay Wall
Structure By Paying Attention to Clash Detection (Case Study: Project Patimban
Package 6) 11800
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necessary information regarding the quantity before and after the design review of
the RAB.
Examples of Major Main Categories
a. BIM-based Clash Detection: Coping Concrete Design for SPSP
b. Conflict Description: there is a clash of concrete Coping as a result of the
design review visualized in Tekla BIM against SPSP piles
c. BIM Solution: Shorten the horizontal rebar that will be attached to the
SPSP pile.

l

Picture 9. Clash Detection Coping Concrete

Picture 10. Clash Detection is solved with Rebar Adjustments

11801 http://eduvest.greenvest.co.id
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Here are the results of one of the clash detections, how clash detection design
problems are identified and addressed.

d. Impact or Risk of Non-BIM system

If this clash is not detected and construction has been carried out in the field,
then the construction of precast coping concrete can be stopped working so that it
Is constrained by other work that is directly in contact with precast coping. The case
that can be identified is that it has an excess volume so that it cannot be applied in
the field, so it must be reviewed again with the project design team and requires
timein the field for the rebar cutting process.

Cost impact assessment on Clash Detection

This process is to evaluate the cost consequences of clash detection powered
by BIM. This is done with the BIM team, Quantity Surveyor (QS) and the Project
Head.

In this study, all the findings of clash detection were tabulated together. Clash
detections from the large, medium, and small categories above are used as a guide
to generate a range of cost savings on each clash detection category. Present details
of the significant costs that will be incurred on the construction site when not
implementing BIM. However, the cost implications during and after construction
are not examined in the purpose of this study. Cost savings are made as a result of
BIM implementation before construction begins.

Quanity Take Off

The final quantity of the volume of the 3D Quay Wall Structure model was
obtained from Tekla BIM in the form of an excel file when exported from Tekla.
The following is a view of the export results from the Tekla BIM system.

Implementation of 5D Building Information Modelling (BIM) System on Quay Wall
Structure By Paying Attention to Clash Detection (Case Study: Project Patimban
Package 6) 11802
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&7 Tekla.
Structures
P0.Box 1, Streetaddress 1, 12345 City 1

Tel. 5551234567, Fax 555 7654321
Email: first last@e ompany.cam

Prmjict name: |

Project address |

Name Material Profile Length/mm Top level/ mm Volume /m3 Section
AS FENDER Concrete_Undefined 280074000 4,000.00 2,540.00 30.69
AS FENDER Concrete Undefined 280074000 4,000.00 2,540.00 3069
AS FENDER Concrete_Undefined 280074000 4,000.00 2.540.00 3069
AS NON FENDER Concrete_Undefined 280074000 4,000.00 2,540.00 2747
AS NON FENDER Concrete_Undefined 280074000 4,000.00 2,540.00 2747
Apron1 Concrete_Undefined 10073625 3,625.00 2,568.00 14
Apron1 Concrete_Undefined 10073625 3,625.00 2,818.00 14
Apron 1 Concrete_Undefined 10073625 3,625.00 2,568.00 14
Apron1 Concrete_Undefined 10073625 3.625.00 2.818.00 14
Apron2 Concrete_Undefined 10073625 3,625.00 2,620.40 181
Apron2 Concrete_Undefined 10073625 3,625.00 267270 181
Apron 2 Concrete Undefined 10073625 3,625.00 2,725.10 181
Apron2 Concrete_Undefined 10073625 3,625.00 277740 181
Apron2 Concrete_Undefined 10073625 3,625.00 262040 1.81
Apron2 Concrete Undefined 10073625 3,625.00 2,725.10 1.81
Apron 2 Concrete_Undefined 10073625 3,625.00 267270 181
Apron2 Concrete_Undefined 10073625 3,625.00 277740 181
Apron3 Concrete_Undefined 10073875 5,000.00 2.568.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2,818.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2,568.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2,818.00 1.94
Apron3 Concrete_Undefined 1003875 5,000.00 2.568.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2,818.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2,568.00 194
Apron3 Concrete Undefined 10073875 5,000.00 2,818.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2.568.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2,818.00 1.94
Apron3 Concrete Undefined 10073875 5,000.00 2,568.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2,818.00 1.94
Apron 3 Concrete_Undefined 10073875 5,000.00 2,568.00 194
Apron3 Concrete_Undefined 10073875 5,000.00 2,818.00 1.94
Apron3 Concrete_Undefined 10073875 5,000.00 2.568.00 194
Apron3 Concrete_Undefined 10073875 5,000.00 2,818.00 1.94
Apron4 Concrete_Undefined 10075000 5,000.00 2,620.30 25
Apron4 Concrete_Undefined 10075000 5,000.00 267270 25
Aprond Concrete Undefined 10075000 5,000.00 2,725.10 25

Picture 11. Export Quantity from Tekla
The export results still need to be reprocessed using MS Excel. The following
is a recap of the comparison of the volume of 1 block between RAB and the results

of the design review of the implementation of Tekla BIM.

Table 3. Comparison of Volume 1 0 RAB Block vs BIM

1 2 3 4 5 6 z
1|Steel Pipe Pile (SPP) no 21.00 21.00 - |Desain vang dikunci / tidak berubah
- |Steel Pipe Sheef File . . o
<l iapapy no 35.00 35.00 - |Desain yang dikunci / tidak berubah
3|Strut Members no 15.00 15.00 - |Desain yang dikunci / tidak berubah
4|Deck Slab (Pier Head) cu.m 900.67 835.90 64.77 |\olume review lebih kecil dari DED
5|Deck Slab (In-situ concrete) | cu.m 20.33 2240 |-  2.07 |Wolume review lebih besar dari DED
6|Frant wall cu.m 473.00 436.87 | 36.13 |Volume review lebih kecil dari DED
7|Coping Concrete for SPSP | cu.m 411.89| 377.01 34.88 |Volume revi ih kecil dari DED |
8|PC deck slab no 180.00 180.00 - |Desain yang dikunci / tidak berubah
9|Apron Concrete sqgm | 1,311.22| 1,311.19 0.03 |Volume hampir sama dengan DED

In the table, column number 4 is the volume obtained from the contract RAB
when broken down into 9 blocks. Furthermore, in column number 5 is the volume
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of the final results of the design review of BIM-based implementation. As is known,
the design of points number 1 (SPP), 2 (SPSP), 3 (Strut Members), and 8 (PC Deck
Slab) is not a changed design when there is a clash detection or design inconsistency
with the review, so it can be seen that the points in the blue columns 4, 6, and 7,
namely the Deck Slab (Pier Head), Front Wall, and Coping Concrete for SPSP have
a reduced volume than the initial volume of the RAB. However, there is one job
that has experienced an increase in volume from RAB, namely at pink point 5, Deck
Slab (In-Situ concrete). And for point 9, namely the Concrete Apron has a very
close volume.

Since the result of 1 typical block of the Quay Wall Structure is known, then
adjust the overall volume of the Quay Wall Structure by multiplying each volume
by 9 blocks as can be observed in the following table.

Table 4. Comparison of Volume 9 of RAB vs BIM Blocks

1 2 3 4 5 5
1|Steel Pipe Pile (SPP) no 189.00 189.00 - |Desain vang dikunci / tidak berubah
2 ?liis‘pe SEETEe no 315.00 315.00 - |Desain yang dikunci / tidak berubah
3|Strut Members no 135.00 135.00 - |Desain vang dikunci / tidak berubah
4|Deck Slab (Pier Head) cum | 8,106.00 | 752310 | S582.90 |[yolume review lebih kecil dari DED
5|Deck Slab (In-situ concrete) | cu.m 183.00 201.60 |- 18.60 |volume review lebih besar dari DED
6|Front wall cu.m 4257.00 | 3,931.83| 325.17 |Volume review lebih kecil dari DED
7|Coping Concrete for SPSP | cum | 3,707.00 | 3,393.09 | 313.91 |Volume review lebih kecil dari DED
8|PC deck slab no 1,620.00| 1,620.00 - |Desain yang dikunci / tidak berubah
o|Apron Concrete sam | 11,801.00 | 11,80088 |  0.31 |volume hampir sama dengan DED

Therefore, it is known that the final volume comparison data of the Quay Wall
Structure results from the implementation of BIM.

Implementation of BIM 5D (Cost Analysis)

The implementation of BIM 5D (Cost Analysis) is the process of analyzing
the results of processing BIM output data which is converted into costs. However,
to find out the results of the data comparison after and before using BIM, the
conventional data is processed by displaying the volume and amount of work prices
using the help of Ms. Excel. The conventional calculation of the calculation of
multiplying the unit price of RAB or contract is compared with the results of the
Tekla design review.

The results of the volume quantity obtained from the implementation of BIM
with Tekla will be analyzed using the same unit price as RAB. The final result will
be displayed as in the following Table.

Implementation of 5D Building Information Modelling (BIM) System on Quay Wall
Structure By Paying Attention to Clash Detection (Case Study: Project Patimban
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Table 5. RAB vs BIM Cost Comparison _

1| Steel Pipe Pile (SPP) no 188.00 189.00
2|Steel Pipe Sheet Pile (SPSP)| no 315.00 315.00
3| Strut Members no 135.00 135.00
4| Deck Slab (Pier Head) cum| B106.00 | 708631,712,06000 | 7,523.10| 65552607,081.00 5,079,104,979.00 719%
5 Deck Slab (I-situ concrete) cum 183.00 1.428,695450.00 201.60 1,571,703,840.00 |- 145,008,390.00 1016%
6| Front wall cum| 4257.00| 37,093,412,07000  3,931.83| 34,260,040,023.30 2,833,372,046.70 7.64%)
7|Coping Concrete for SPSP | cum| 3,707.00 | 3230098157000 | 3,393.09 | 29,565723,645.90 2,735,257,924.10 BAT%
B|PC deck slab no 1,620.00 1,620.00
9| Apron Concrete sqm| 11,801.00 | 7,278,620,780.00 | 11,800.68 |  7,278,428,036.25 192,743.75 000%
Total Jumlah Harga 148,731,421,930.00 138,228,502,626.45 | 10,502,919,303.55 T 7.06%|
Seratus empat puluh delapan | Seratus tiga puluh delapan miliar | Sepuluh miliar lima ratus To(ar;;:ajra'
miliar tujuh ratus tiga puluh satu | dua ratus dua puluh delapan juta | dus juts sembilan ratus d'e}:‘ g 'fa
Terbilang| jute empai ratus dua puluh satu lirma ratus dua ribu enam ratus| sembilan belas ribu tiga ronsiens Ian
y - . . & S berdasarkan
ribu sembilan ratus tiga puluh dua puluh enam rupiah empat ratus tiga rupiah lima | . s
N N i . i implementasi
rupiah pulub lima rupiah puluh lima rupiah Bl

Based on the results of the clash detection analysis and its completion, the
work items that undergo changes in the volume of materials so that they affect the
material costs that have been presented in the table, are as much as the cost of 7.06%
(percent) of the total initial cost of the Quay Wall Structure. The difference in cost
is around IDR 10,502,919,303.55 (Ten billion five hundred two million nine
hundred nineteen thousand three hundred three rupiah fifty-five).

Comparative costs have been identified for each category of clashes.
Averaging is considered for all categories to allow for a volume addendum in the
project. The results obtained will be extrapolated to the overall cost savings
achieved by this particular case study.

CONCLUSION

Based on the initial and final descriptions of the research that has been carried
out regarding the Implementation of the 5D Building Information Modelling (BIM)
System in Quay Wall Structure with Attention to Clash Detection (Case Study:
Project Patimban Package 6), the following conclusions can be drawn:

1. The implementation of BIM 5D is essential in the pre-construction stage to
ensure that the design is applicable and in accordance with the work plan,
thereby reducing the potential for errors and improving project efficiency.

2. The results of clash detection identification showed that some work items
such as Deck Slab (Pier Head), Front Wall, and Coping Concrete for SPSP
experienced a decrease in volume compared to the initial RAB, while Deck
Slab (In-Situ Concrete) experienced an increase in volume. This process helps
in identifying potential problems early on and allows for necessary corrective
action.

3. Based on the comparison between the volume of RAB and the results of the
design review with Tekla BIM, it was found that there was a significant
change in volume in several work items. This shows that the use of BIM in
the design process can provide more accurate volume estimates.
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4. The implementation of BIM 5D shows a cost saving of 7.06% of the total
initial cost of the Quay Wall Structure, which is equivalent to IDR
10,502,919,303.55. Changes in material volume are identified through clash
detection, which shows the great potential of BIM to improve cost efficiency
in construction projects.

5. The implementation of BIM 5D with clash detection can identify and resolve
potential clashes in the design during the contract design review, which can
potentially reduce construction work errors occurring during the construction
phase.

6. The use of BIM can be a means of assistance in better planning and
coordination between project teams, which ultimately improves the efficiency
and effectiveness of overall project execution.
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IMPLEMENTATION OF 5D BUILDING INFORMATION
MODELLING (BIM) SYSTEM ON QUAY WALL STRUCTURE
BY PAYING ATTENTION TO CLASH DETECTION
(CASE STUDY: PROJECT PATIMBAN PACKAGE 6)

n ABSTRALCT

duilding Mnformation Modekng (BIM] i= one of the fechnologics i the field of AEC
{Architecture, Eﬁhmﬂﬂrﬂmﬂmﬂ that is oble to simuate ofl informuation in o
deveinprm@t project into o 30 madel. Reseprch in this thesis was carried out (o anelre the
reswlts of the implemintodion of Building Infarmation Modeling (EIM} 50 i dock work
(Cuay Wol Structure] by paping citention to desh detectioet the pre-conséraction stoge,
with o came study of the Patimbon Part Project Package 6. The focus of thre reseorch is the
opedicatian af BIM 50Ha identifidng amd resolving design chashes thar con have on impact
on the estimehion of waork volume ond cost. The method used is quolitetive and inductive
ormlyain using Tekle Strocture 2021 B software for 30 modeting and chesh detection
e ntificarion, The resw's of olask defechion identification are grooged o tres
cotegories, pamely lorpe, medfum, ang smaf, The fmplementetion of &M 50 shows
shgnificant volume chanpes ir sorne waork iternd. The wolume of the Deci Slob [Pier Hend)
eund Front Wl decrensed compived io the inltiol A48, while the velwme of the Deck Shah
(n-Sktu Concrete) increored, The cost compdrson shows o savmgs of 206% of the total
imitiat cast of RAR Quoy Well Strvclure, which s equialent to 1OR 10502913, 70355, The
implerenietan of B 50 by condicring chash deteciion (s guine effedtive (o Mentifvng ond
refelang design oeshes, mitigeting evnors and rewlsians when eatering the camsirociion
stage, and con increese project gfficlency i better communication and coardination,

KEYWORDS  Swilding Information Madeling (BIA), BIN 50 Closh Detection, Qway Wel
Structire, Pre-Constaction

INTRODUCTION

Buildng Informaien Modeling (B1M) is one of the lechnologies m the field
of AEC (Architecture Engineening and Constrction ) which is able to simu§ge all
information i o construction progect Bto & 3D model. BIM s basically a digial
platform for creating virmal buildings, IFBIM §s mplemenad, the @odel must be
gble to contain al) she mformation of the building, which is used to collabomie,
predict, mnd make decissons shout the desipn, construction. cest, and maintenanece
atages of the boildimg (Savier e al., 20200, By using BIM, 30 40, 50, 60 and 71
can b obtamed. For peactitioners, the benefits of BIM ore that they can make work
casier, ool efficmncy, tme efficency, sove buman resources, reduce rework,




Eacaditate datn mtepration, faclitate work decumentation, amd detect collisiens
ihuring planning. and can betier controd the work, This can be done becanse m the
process there e already 3 50 visaal medel &= 0 reference for work on construchion
projocts. Buildug modeling designed in 3D form can be Enown auiomatically of
there 4 a plan’design ermor and s also shle w detect from the beginping the
exigtence | absence of a elash or comflict between srueeral systems o with other
systems, moking this BIM technolegy sble to anticipate'minimize the existense of
rework or additional work when constmaction has been camied oot in the fiekd.
{Arians and Endah, 20200 s the case study of the Patimban Pon Package & peogect,
it was bilt in an effshore aren which has o depth of spproximately six meters from
the seabed to sen level Offshore constmuction differs in plamming from enshors
corstrietion asd near shore construction and i3 a large platform dsat provides
Facilines such as 2 paort {Makasha and Makamm, 20081, Wihscl wath the condition af
the offshore construction site thot cannot be predicted with cemainty. it is very
ieccasary o conduct a desagn revacw of the DED and work pctleeds before
comstruction beging, A design review peocess that i quite accurate is with BEM
Implementaton  wsing Tekbn 2021 sofreare. The scope of this 3D BIA
implementation research 15 the pier sinscture or Cuay Wall Strechure, The scheme
to be gtudied is to issue o volume of design review nesults using Tekla BIM whick
can  affect foancing before construction begir. Project  Monsttoting, Clasl
dhetection delash detection) or clash est = 3 erminebogy tha generlly aims
identify, review, and report Fauks in o project model, i the design and pre-
construction stages. Clash (clasl) ecours when elements from different models
inkabar the same space and are carned out threugh the process of inregrating variois
madels, Clash detection It 15 used to check work both completed and m progress to
minimize the sk of hwnan error that is expeceed wooeceur in he construction suge.
In this study, we want 1 analvee clash detection in e implementation of BlM
applications with the aim of finding out the comparisen or deviation between the
comvenmional caleulation of RAR (Cost Budper Plan) sl BIM calealmsom (0 the
case study of the Patimban Port Package & project,

In €= study, which is the basis of the main problem related w e
application of Buildigy fnfirmtin Modeling (BIM) apihe prescons iruction progec
ginge, namely how to mplement the 5d bwlding information modeding (BIM)
=ystem i the Patimban pore project, especially the peer work | Quay Wall Stnaciune)
by payi@h atention wo clash detection?

The purpase of this study 15 to anolyze the spplication af 5D Building
Informmnricn Modeling (BIM} based on clash detection,

This reszarch s expocted o provide several benefiis as follows:

1. Forthe constroction world, this research 15 exp@Bted io provide infermation
shout the mos optimal sirategies related to the application of Building
Information Modehng (BEM) i 3D so that i con provide an sverview (o
relevant stakeholders in determining policies in the constrction sector in
Indoresia, especially in dock work.

For the world of education, this research s expecied to be able to contribute
i the development and advancement of science, especially in the (ield of

K




1
construction related to the application of Buildiag Inforestion Modeling
(BRI i 513 in constmiction progects m Indonesio, especially dock work,

RESEARCH METHOT

Deseription of @e Research Location

Pativdban Port §s located o Patimban Village, Pusakanagara District, Subang
Regency, West fava Province, Geographically, Patimban Portis lecated in the north
of the north eoast of West Java, The location of Patsmban Port 15 locabed ok
7548 S4"E amd 6°13'30.08"LS. Patimban Pert is one of the main porns in
Indonesia after Tonjung Priek Pon, the port will become a large import and export
teaffic center in Indonesin and can be used for inter-island trade setivities to face
the golden Indonesia eny in 205

Pieture 1. Location of the Port Praject as & Case Study

Data Colleetion

I this cose sudy, the research wos developed using qualitative and indachve
rescarch methodolaegies {i.e. usng lweratre, secondary data amd expert igeryicws)
and valstated by applying the Porl project case study to demonsirate the cost
savings thot con be ochieved by ¢losh detestion gemerated by BIM implementsten,
This qualitative and inductive research methodology begins with the collection of
secondary data such as comglete planning data that will be modeled and processed
into Tekla software which 5 then caloulated to estimate the cost using BIM 50,
Cialitative snd inductive research also containe direct observation and analysis
inethods with e parties connected Lo ths cage gudy. Secondary datn inelodes DED
Duay Wall Strociure data, Comrmer Work Methiods and conveniional RAE (Cos
Budget Man)y which will be & compansen with oulput cost data from BIM. The DED
Cruay Wall Structare data wall be modeled or shaped wsing Tekla's BIM softwar:,
The model includes all the strictural components and details necessary 10 ensire
data securacy and compl eteness.




Table 1. List of Participating Ressurce Pers

Tipe ‘Sub-dob  |iwerview| | Clash
Dotostion

(BIM Modeder 1 ol A

D= ain =

oo BIM Engleer 1 S o

Cost Contral ooy Corird : . 2

S OusntitySuwey | 1 . !

|Pirmpinan 3

|Hnrm.u.-hw [Manaies Prayek ' ‘ ‘
Konstan

Konsuian | S ! 4 !

The schems is wvalidated through case stadiss on real projects, with
partcipants described b the whle. In the previous project, cost savings were made
threugh clash detection analysis and also used case study methods io venfy the
wiork of the resource persons. lnterviews were conductad to wsderstand the process
of clash deiection, the prectices npplied in coteporizing clash detection. and the
procedurs for its completion, The following is the lnymst of the Quany Wall Strocture
taken from DED data which will be processed into 4 30 model in Tekls BEM.
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Dhata Processing

The entire dista processing process in e design review 15 camed oul wang
Tekln BIM softweare, which dircctly condwects design revemws in Tekla BEM
softwvare. Advainced data processing 8 assisted by trimble conncet to facilitte
commupication durng discussions and excel software For Mnal dols processing.
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b D SF i wau-am L e

i
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Fietare 4, Software in Data Processing

I thes dois proessosg process. aftor obaming the initial pesults, it i
comtinued by comparimg the realization of project costs wit the project RAB e
has been obtained from secondary dato, Then n Clash Detection analyais was carried
oul ai the modeling to fisd cut the project costs that securred.

gk = = — =

Picture 3. Clash Detection 20F BIM Dsplay

Drata Analysis
1. Modeling 30 Beam Tekla
The 30 madeling process usmg Tekla Ssrocture 2021 BIM software
cacricd sutto visualize all eleesents of the paer work (Qruay Wall Struciung)
in detail.
2. ldemmufy Clash Detection Categories
" The <lnsh detection category 15 determumed based on the standards
thai hawve been sel by the project team. This category inchedes the
identifieanon of large, medivm, ad minoe clashes that atfect the smooth
running of the projest,




1 Identsty Clagh Datectien wsing Tekla BIM
Adfter beimg completed m the 300 Model by BIM Modeller, of this
stage, Clash Detection identification is carried ot against the design review
combaned with the work method and sctus] conditions of the coastruction,
i analyze cach pan of the work ilem on tbe pier work (Cuay Wall
Srruciura), From ibe resndis of clash detection. it will be categonzed foe the
completion of ¢lesh detection,
4 Cluantity Take OFF and Analysis
After comsducting clash detection, the nest speps ane to display the
quamiity ke off from the 30 Modelbose that hos been obtomed as an
cetimate of the quantity take off of the matzrial for the dock work.
Coat Analyais
1. Project Cosis Based on RAR
This stege involves inpueting the RAB cost of the project into
Slicrosofi Excel software which will b used as a comparison with the cost
after chagh detectlon
X Mroject Cost Bosed on Clash Detection
Adter the celcubation of clash detection. & me-cost analysis 13 coarmed
out hased on the results of the analysis clash detection
1. Realistic Rocopitulation of Coats Before and After Clash Dwtoction
AL this siage, @ compariso of cosis belore and after clash deection s
carried out
4. BIM unglementation analysis, 50 danension
The analysis of BIM implementation i the S0 dimensson acludes an
evaluntion of the wse of BIM in managing the cost and velume of Quay Wall
Structure work. The results of this analvsis provide a concluskon regarding
the efficiency and effectiveness of the implementationof BIM 512 in the peer
project, especially ey Wall Structure,
Flow Chart
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Ficture 6, Research Flow Chart

RESULT AND IMSCUSSI0MN

Pemodelan 3D Tekla B

The 30 medeling in Tekla sofivare is foimed fiamn e DED drawings of the
Ouay Wall Srreciore render amd combines the resulis of e design review of the
tendar work method based on the acthunl conditions of the project comstruation.




Picture 7. Laveu! Plan of Quay Wall Structure

This quay wall stracture 18 divided imte 9 blecks with the naming of DED
starhing From block nuraber 11 6 block 19 with a |e11]='_lh al 47 350m per Bbosck.
Since each block = a typical bleck, the 3D modeling takes one block wo represent 9
blocks,

The following me the results of 30 modeling of a one-Mock quay wall
rveture 1 Tekla sofoean: after a combanation of DED and seview of tender work
miethids,
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Ficture 5. 310 Modeling of Rotary Wall Strocture at Tek

Hdenrifi Pesign Review wirh Sukeholders

The comsalan sseses the impact of 1he clsh detection on the progect
engineenng spacifications, project contracts, and field bocation situations. The
conssadtant will give fasal design approval after a goint review, The cost calculstion
of the oupect of BIM-hasal clash detection will also be discussed with the
comsitant by fidlowing the project scheme. All elashes can be prevented due to the
ressults of clash detection processed by the eesulis of the BIM implemeniation,
Categary ldentification

The categorizotion formed s this scheme conwes from the problems for this
provject, soahat clash detection can be pur ineo lange (Magor, mediom (Medium), or
small [Minoe) categories according 1o the dmpact of desgn changes and the
involvement of contractors and consubtants, Which large clash detecion group will
require the invobverment of comtractors, consultants, amd project cwmers, becanse




desipn chaitpes can affeet the volusse of the contract so approval from the project
ewmer's sinkeholders i requited. Medivm clash detection groups require input from
comitrac tors and approynl From consaltonts on proposed design reviews, while small
clash detection groups i contrachors cait complete without having wo dscuss with
consdiants and project owner stakehobders. Sinall bumps can be easily repained by
contractors. These categories are ideatified based on mteeviews and maps of the
clash detection process, In this 313 Quay Wall Structure design, there are four work
items that are locked or canned be changed in the desipn of the DED because the
wiork iteins ave peocurerment aind caly instalintioan in this peoject, mamsly!

I SrEp

2 SFP

3, Srrut M eenber
4, PC Deck Shab

lidemtify Clash Detection
Clash deteetion ideatification is carried out to facilitase the following analysis
process, such as remodeling (resolve) and quandty & cost analysis, The
identification process 18 carried oul wsing the same softwoare as 300 modelsisg,
namely Tekla BIM, After 3D mwdeling of the DED and design review by the project
BIM Team. the clash detection results were obtained from the Tekla gystem ond
then grouped inte 1 oroups. There are 5 Clash Detections  included in a
predeiermined caregory based on the erilers of the Propect BIM Team and the
necessary actions. See the following table for the results of the dash detechon
CALELONY:
Table 2. Clash Detection by Categary )
Ma. | Ureiie Peliin e Hnun |

Claah Taradap

1/5pE8 : [« ; ;

2.".—'F‘I"

3| Sind Wamoar

4|Oeck Sab (P Head)
O Deck Saaly (In-Si

&, Frent Wilgl

T Coping Concrels
8|PE Dok Sk
S.Apran

EPEF

Dmich Sab Per Head |
SPF. Dock Slab Far Hepd |
SPEE !

1

1

Ae a resukbt of the clash detection, ong example was selected to represent each
catepory of the three examples that disployed the 3D and 2D views of the maodel.
The cost inmpact of this clash degection can be ambveed when the setlement deslzn
has besn agreed. Onoky afler analyzing the two conditions, namehy the condition
before the reveew and the condition after the reveew, can the quantifecation of cach
wirrk item be camied oul. The BIM system supports this effont by providing the
necessary information regarding the quantity before amd after the design review of
ihe EAHR.

Examples of Major Wain Crtegories

a. BIM-basad Clssh Detection: Coping Coserete Design for SPSP

b, Conflict Plescription; there 15 a clash of concrete Coping s o resull of the

design review visunlized in Tekin BIM against SPSF piles




¢ BIM Sohzion: Shorien the horizoatal rebar that will be anached 10 the
SPEP ple,

l

Picture 9, Clash Detection Coping Conerete

Fietare 10, Clash Detection is solved with Eebar Adjnstments

Here are the resulis af ane of the clash deiections. how elash detection design
'PTI:IL'IIlL'IHM ae adentified and addressed

d, Impact or Bisk of Non-BIM sysiem

If this clash is mot detected and constnaction has been carried oot in the fekd.
then the construction of precast coping concrete can b stopped working so that it
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15 constrmned by othee work tat i3 directly i contact with precast coping. The case
that can be identifies) is that it has an excess vedome 3o thist 5 cenmot be appliesd in
the freld, =0 it must be reviewed again with the praject desizn team and requimes
tumse in the ficld for the rebar cuttning process.
Cosd imipact axsessment on Clash Detection

This process is to evaluate the cost consequences of clash detecton powered
by BIM, This is done with the BIM teom, Quantity Suevevor (5] amd the Propect
Head.

Lt this atedy. all the fiadings of ckash detecton were tabulated 1ogether. Clasl
detections from the large, mediom, and small categories above are wsed 2= 0 guide
to penarate a mnge of cost savings on each clash detection categony. Present details
of the significant costs that will be incurred oo the constrection site when Aot
imiplementing BIM, However, the cost implications during and afler construction
are not examined i the purpose of this study. Cost savings are made as o resuli of
BIM implomentation before construction begins,

Cuanity Take (4F

The Final quantity of the volume of the 30 Quay Wall Strecture model was
vbtained from Tekla BIM in the form of an exced Dile when exporied from Tekl
The following iea wiew of the export resalts from the Tekin BIM system.

& Toun
LA N
T 1
]
e iy

M B
A K il bR Lt T M1 TEEIE TR 1
Ao i Uit 10T 2418 Eamm LT T
L tH] Coromin_Ungsdmed: K7 111 000 0 FLEET 4
] Corcmin Lmsteed 0 3075 8000 L t o
hamah Corceis_Linisass K57 W15 &0 O PR 1.5m
Jgrun b Coramin Lindsired w57 516 [ 2kt 1
dprwn ) Corymie_ Lrsielensd KE7 110 LEMIDE  ZRRRE -
e 5 Gioveriln_Unslowd KT 318 LT 2EL 1
Ak Corerde Lrsatirns 537 3072 ] FLIET 1o
A b Coramis Lrasired #50 W1E [T 2 il i
A COTCIse Lndewes DI il DERAm LA 1
hpmak Corimin | madoed E3 BITE L] R 1
Aok Coreni_Urdefred W37 378 £ B0 FLIAT L
Lt _Coramin_Lrepfmed FRFINE L EBNA RO e
Aaead Corcrn_Lienfree W37 50 2300 D0 2EMLW i
Al Cancmin_Urssfae 135 HEE LEC ] ] SETATE 1}
Amwal Cursmie lasstoni T LED LEEI anim H

Ficture 11, Expart Quantity From Tekia
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The expart reaults sill need o be reprocessed uaing MS Excel The follewing

is a1 recy of the compaenson of the volume of | block betwezn RARB and the resalis
of the design review of the mplementabion of Tekla B1M,

Talbe 3, Coapparison of Yolume 1 ol BAR Block w BIM

- -k
| Bem FiE e i
O PiE e

TS

O Jodd B L

l:‘;l'rd‘ i
TRt S PR | an
,,ﬁ:‘-ﬂ“‘"— |

In the @mhle, column number 4 is the volume obtained from the contmct RAR
when broken down into % blocks, Furthermaore, m column number 5 15 the velume
of the final results of the design review of BIM-based implermentation. As is known,
the design of points aumber | [SPP), 2 (SPSP), 3 (Strut Memmbessy, and B [PC Deck
Slab] is et 3 chonged design when there is 8 clash detestion or design inconsistency
with the review, =0 it can be seen that the points in the blee columns 4, G, and 7,
namily the Deck Skab (Fier Heady, From Wall, and Coping Coscrete for SPSFP have
o reduced volume than the inmisl vohame of the RAB, Howewver, there is one job
that has experienced an increase invalume frem BAR, namely at pink point 5, Deck
Slab {In-5iw concrete ). Amd for pomt ¥, namely the Conerete Apron hos a very
lose volume,

Singe the resuli of | tvpical bloek of the Cluay Wall Structure is known, then
adjuat the overall velumse of the Csay Wall Stractune by muoltiplying each voeluwins
by 9 blocks & can be observed in the Tllwing tble,

Table 4. Comparison of Volume 9 of RAR v= BIM Blocks

LY P | [k B |
Chmr v stk sk B
- {Cwnain v sk | bk By

1




Therafong, it is know that the final volume conparison data of the Quay Wall
Stracture results from the mmplementation of BN
Tmplementation of EIM 50 (Cost Analysivg

The implementation of BIM 5D (Cost Asalysish is the process of analyzing
the resules of processing BIM outpun data which is convened ineo costs. However,
b find out the resulis of the data comparizon after and hefore uzing BIM, the
comventionol duta is processed by displaving the volume and amount of wark prives
using the help of Ms. Excel. The conventional cabeulation of the calculation of
miltiphying the unit price of RAB o contract is compared with the results of the
Tekla design review,

The resulis of the volume guantity obtained from the implementssion of BIM
will Tokla will be analyeed using the same unit price as BAB. The final seqult will
be displayed as in the fallowimg Table,

Tahbe 5. RAB vs BIM Cost Comparisen

Mimred P 0 2P - LB L%

Ty = Y1 I B T [
| bl el i Sl el E—
| e - "R il
| aben he se | mes| RO | R eS| 1800 | SR A ntwe i
W Dk T ey 'mm e ! W U 110 T
T o mem| arm | wmseLrEE L0 malecm T T
e ek SRR mew| AN | MLNOMIATION| LM BTG LTHLRT B
|1 - rtax.m (L= 8
il [re—— |mee| i | rmmTmea| rimas|  crioaes = e
Tite ki g, T LA, 0,00 | 100,138, %32, K A0 | VLB R SO toe)
: [ = Vi o | o il

a
e RS e d ekt e e ] e b e
e

Based on the resulis of the clash detection malysis and its completion, the
wark items that undereo changes in the volume of materials so thar they affect the
truterial costs that have been presented in the table, are s much as the costof 7.06%,
(percent) of the wial mitial cost of the Cuay Wall Structre, The difference in cost
is around 1DR DDS0Z919.503 55 (Ten balbon five bundred two million nine
hundved mietcen thousand thres hundred thees napials Gfy-five).

Comparalive cosls bive been klennified for each category of claihes.
Averaging s considered for all categories o allow for 2 volume addendum in the
projest, The mesulis oblamed will be extmpelated 1o the overall cosl savings
achieved by this parficular case study.

CONCLUSION

Bosed o@the initsal and final descripiens of the rescarch that bas heen camied
sl regarding the Implememation o the 510 Building Infonmstion Madelling (BRI
Svstem in Chany Wall Structure with Attention to Closh Dedection (Case Study:
Project Palimban Packages 6), the followine conclusions can be drawi:
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1. The impdementation of BIM 513 is cssentinl in the poe-construction stage o
ensure that the design is applicable amd in- sccondance with the work plam,
thereby reducing the potential for emors and improving projeet efficiency.
The results of clash detection identification showed that some work ieing
such as Deck Slab (Pier Head), Front Wall, and Coping Concrete e SPSF
experienced a decrease m volume compared 1o the nitial BAB, while Deck
Slnb (In-Sitn Concrete ) expenienced an morease in volume: This process helps
in identifyving podential problems carty onand allows for necessany comective
acd s,

3. Based on the companison between the volume of RAB and the resaltz of the
desipn review with Tekin BIM, it was fousd that there wis & significant
change in volume in seveeal work itams. This shows that the wse of BIM in
the design process can provide more accurate vohume estimaies,

4, The implementation of BIM 5D shows o cost saving of 7.06% of the tojod
initial coat of the Quay Wall Structere, which s equivalent o DR
BLS02 919,303,355, Changes in matenal volume are idenntbed theoagh clash
detection, wlich shows the groar potential of BIM 1o improve cost efficiency
in sonsiruction progis,

5, The implementation of BIM 5D with clash detection can identify and resolve
potentinl closhes in the desipn during tse contrazt design review, which ¢an
potentially reduce construction work errers accuming doring e consteuetion
phase,

t. The wse of BIM can be a means of assistance in befter planiing and
conrdination betwesn project Teams, which ultimate Iy improves the efficiency
and effectivensss of overnll project execution.
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