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Abstract 
Research Question: What are the results of implementing the integration of Lean 

Construction and Building Information Modeling methods to improve quality 
performance? 

Purpose: To analyze the results of implementing the integration of Lean Construction and 
Building Information Modeling methods in improving quality performance. 

Research Method: We used observation and interview methods on the PGRI Semarang 
University apartment project. Work quality was assessed using the QPASS (Quality 
Product Assessment) measuring tool. 

Findings: The qualitative analysis revealed that the integration of Lean Construction with BIM 
5D can enhance project quality performance, increasing the QPASS value by up to 90%. 

Limitations: We limited this research to high-rise construction projects. Project quality was 
assessed using the QPASS measurement tool. Several Lean Construction and BIM tools 
were selected, and the benefits of integrating the two methods were analyzed. 

Implications: By integrating building information modeling and Lean Construction methods, 
project managers can maintain project quality in accordance with the established 
quality plan. 

Value for practitioners: Construction professionals in Indonesia can leverage these findings to 
enhance quality performance in building construction projects. 
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Introduction 
The construction industry is essential to the economic development of any country. The 

many failures in achieving effective quality performance in construction projects contribute to 
the development of the industry (Michalski et al. 2021). Indonesia's construction development 
has also been plagued by several quality performance failures over the past decade. The 2018 
failure of the Becakayu Toll Road Project, caused by inappropriate work methods and a lack of 
oversight in implementing safety and quality standards, has provided valuable lessons for the 
Indonesian construction industry (JNP CNN Indonesia 2018). Quality performance standards are 
crucial in construction project implementation, as evidenced by the 2021 Jakarta-Bandung 
High-Speed Train accident, which was caused by inadequate work safety procedures and a lack 
of technical supervision during heavy equipment operation (JNP CNN Indonesia 2021). 

Several projects currently under construction have also been found to exhibit quality 
defects. This is the case with the Suncity apartment building in Sidoarjo. Cracks occurred 
during construction. The cracks were in the floor slab structure. The crack pattern spread 
across every floor slab in the 32-story building. The crack distribution pattern can be seen in 
the following image. 

 
Figure 1:  Plate crack distribution mapping 
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Figure 2: Floor plate cracks 

In the two images above, the shape and pattern of cracks extending almost across the 
entire floor slab are visible. The possible causes of the damage are thought to be a 
combination of factors. These include a lack of supervision and quality control, inadequate 
design and planning, and the use of low-quality materials. This damage occurred during the 
planning, implementation, and supervision stages (Karatas & Budak 2023). 

Improving the quality of construction projects by significantly reducing clashes during 
the construction phase is a challenge that must be addressed. One way to improve the quality 
of construction projects is through the use of Building Information Modeling (BIM) and the 
implementation of Lean Construction. BIM and Lean Construction are two approaches that 
have significant potential to reduce error factors, which can increase risks related to time, 
cost, and quality performance (Pérez et al., 2024). In a building renovation project in Aceh, 
the integration of Lean Construction and BIM methods improved time performance by 32.57% 
(Andraiko & Dwiyanto 2023). 

Building Information Modeling (BIM) is one of the methodologies that has shown 
tremendous benefits in reducing delays and optimizing costs in building projects (Pérez et al. 
2024). Many previous studies have shown the application of building information modeling 
(BIM) can help with construction quality inspection in the project construction process (Luo et 
al. 2022). Using BIM to handle project activities can help make important construction 
decisions faster and improve teamwork among different fields, which may lower risks linked to 
design and planning mistakes (Yanda et al. 2019).  
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Furthermore, BIM is widely used as a digital representation today. This feature is 
reinforced by the Regulation of the Minister of Public Works and Public Housing Number 
22/PRT/M/2018, which mandates the use of BIM in construction development in Indonesia 
(Murdiyanto & Susetyo, 2024). The regulation states that the implementation of Building 
Information Modeling (BIM) aligns with Indonesian regulatory mandates. Article 15 of this 
regulation mandates BIM implementation for state-owned buildings that meet certain criteria, 
such as having a floor area exceeding 2,000 m² or more than two stories. By adopting this 
digital workflow, projects can ensure compliance with national technical standards for 
building reliability and efficient information management, which is the core of integrating 
Lean-BIM practices (Regulation Of The Minister Of Public Works And Public Housing No. 
22/PRT/M/2018, 2018). 

Meanwhile, Lean Construction is best understood as a socio-technical production system. 
It represents a production management philosophy that integrates social elements (people and 
culture) with technical components (methods and tools) to improve workflow and create 
value, going beyond waste reduction programs (Mossman 2018). This socio-technical 
perspective emphasizes the need to achieve reliable workflows across construction operations 
in order for Lean Construction to succeed. This approach focuses not only on reducing waste 
(muda) but also on reducing variability (mura) and overload (muri). A system enables 
individuals within the organization to anticipate and adapt to risks (Schafer et al., 2008). In 
this study, Lean Construction is specifically defined as a work management system that can 
minimize material waste due to rework, minimize work time, and optimize labor to produce 
maximum value in the construction project process (Karatas & Budak 2023). The application of 
the concepts and principles of Lean Construction methods has the potential to accelerate the 
process, especially when integrated with digital systems, such as the use of BIM tools (Ibarra 
et al. 2022). The integration of Lean Construction with BIM increases schedule flexibility and 
visualization of project conditions by facilitating better real-time communication regarding 
product information and construction processes (Chen et al. 2019). 

Although the foundational Lean Construction literature largely focuses on workflow 
reliability and production control, a critical gap remains in understanding how these 
workflows, when combined, directly impact quality outcomes on the project site. This paper 
addresses this gap by positioning the Lean–BIM framework not simply as a tool to expedite 
work, but as an integrated socio-technical mechanism designed to proactively minimize 
structural and architectural defects. By shifting the focus to the final quality outcomes of the 
work, verified through a structured protocol (QPASS), this study provides a crucial empirical 
bridge connecting theoretical Lean workflows with actual quality outcomes on the project 
site. 

This study also focuses on analyzing quality performance through the integration of Lean 
Construction methods and BIM implementation. The impact of Lean Construction methods on 
project quality and the effectiveness of Building Information Modeling (BIM) implementation 
have dominated the existing literature. This study will examine how Lean Construction 
methods can be applied to BIM software to improve project quality performance. 
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Based on the above, this study makes three key contributions to the knowledge of Lean 
Construction. First, it establishes a direct empirical relationship demonstrating that an 
integrated Lean–BIM approach improves quality performance as measured by the QPASS 
framework. Second, this study details the operationalization of socio-technical production 
control, specifically through Last Planner System® (LPS®) routines coordinated with BIM as a 
digital coordination tool. Finally, this study presents a practical and reproducible framework 
for practitioners to adopt to stabilize quality governance in high-rise construction projects in 
emerging markets. 

Research Methodology 
This study uses two integrated methods. Lean Construction is the primary choice for 

improving quality performance. Building Information Modeling software is used to strengthen 
the implementation of Lean Construction. The results of this integration will be assessed using 
the Quality Product Assessment (QPASS) method. The research framework is illustrated in the 
following figure. 

 
Figure 3: Research framework 

The image above shows a research flow plan using two integrated methods. The results 
of the integration of these two methods will be assessed for quality using the QPASS method. 
QPASS is a method used by a government-owned construction company in Indonesia to 
measure the quality performance of ongoing projects. QPASS measures quality by conducting 
field inspections, evaluating structural, architectural, mechanical, electrical, and plumbing 
(samep) works, and assessing how consistently the quality management system is 
implemented, including the 5Rs (Ringkas, Rapi, Resik, Rawat, Rajin)3 and occupational safety 

 

2 Ringkas: Remove all unnecessary items from the work area, keeping only what is truly needed. 

Rapi: Arrange necessary items in accessible and easy-to-find places (use labels/markers) 
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and health. QPASS differentiates among structural, architectural, mechanical, electrical, and 
plumbing (samep) works. Structural work is assessed during the process, while architectural, 
mechanical, electrical, and plumbing works are assessed after completion. The QPASS 
assessment produces a score that is used to measure the level of compliance with established 
quality standards. The QPASS assessment steps can be seen in the following figure. 

 
Figure 4: QPASS assessment steps 

To objectively measure project quality, this study used QPASS as the primary governance 
metric, as illustrated above. The documents required for a QPASS assessment are the Bill of 
Quantities for weighting, the master project schedule for the assessment schedule, the 
technical specifications for the assessment sheet, and the shop drawings for sample 
distribution. After obtaining these documents, a monthly assessment sheet is completed, 
beginning with ranking the project costs and developing an assessment schedule plan based on 
the master schedule. Assessments were conducted monthly by the Quality Assurance (QA) 
team and supervised by the Site Engineer to ensure impartial scoring. The inspection process 
begins by evaluating the project's products and identifying met and unmet requirements. The 
average scores from all inspected samples are summed to obtain a final inspection score. After 

 
Resik:  Regularly clean the work area and equipment to keep them free of dust, dirt, and trash. 

Rawat: Continuously maintain a tidy and clean condition. 

Rajin: Make the 5Rs a habit and a disciplined work culture. 

Preparing 
Data 

Assesment

•Bill Of Quantity Project
•Master Schedule Project
•Technical specifications
•Shop drawing

Preparing 
Assesment 

sheet

•Sorting Project Construction Costs, Percentaging the cost of each project work item relative to the total BOQ, Sorting 
major work items using the Pareto system with percentage values >1%, Classifying construction work types into third 
categories, Weighting, Determining the sample size based on the population, Transferring the weighting and sample 
size calculations to the assessment worksheet, Transferring the weighting and sample size calculations to the 
assessment worksheet, Creating the assessment worksheet, Creating the assessment schedule.

Assesment 
Cadence

•Inspections are carried out at a fixed frequency, namely at the end of the 4th week of each 
month to track the progress of quality improvements.

•Designated roles of quality assurance staff perform assessments and inspections and are 
responsible for scoring and approving the final results.

Dimensions 
and Rubrics

•The scoring rubric covers key construction dimensions, including structural, architectural, 
and Mechanical, Electrical, and Plumbing (MEP) works.

Scoring 
Logic

•Scores aggregate based on predefined thresholds and compliance with Quality Management 
System (QMSL) Standard Operating Procedures (SOPs).
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completing the inspection score sheet, the results are transferred to a summary sheet. To 
determine the total score for the assessed work categories, enter the assessment scores for 
the work evaluated during the month, calculate the progress weights for each work item in 
each category, and then multiply the assessment scores by the progress weights. This process 
is repeated at the end of each month for each remaining work item until a final QPASS score is 
achieved, indicating 100% project completion. The final QPASS score is determined by 
multiplying the actual score by the proportion of progress completed and approved by the 
project manager, the person responsible for the project. This activity is carried out in the 
fourth week of each month. 

Meanwhile, BIM integration utilizes Revit and Navisworks software, which serves as an 
error-prevention mechanism. A structured workflow ensures accountability and problem 
resolution. The site engineer coordinates the BIM integration process. The personnel involved 
serve as BIM engineers. The following image illustrates the work sequence. 

 
Figure 5: Workflow BIM process 

The socio-technical aspect of the intervention is managed through Last Planner System® 
(LPS®) routines. These include daily huddles, toolbox meetings, and safety patrols aimed at 
stabilizing execution and fostering a commitment-based culture. Deviations from the plan are 
analyzed using 5-Whys notes to ensure continuous learning and root-cause removal. 

The data collection techniques used in this study to obtain all the necessary data are 
direct observation in the field and interviews with the contractor and owner through face-to-
face meetings and question-and-answer sessions to collect data for analysis. This research 
using the direct observation method in the field was conducted on the PT. Wijaya Karya 
Pracetak Gedung project, which is a subsidiary of the Indonesian government-owned 
construction company. The interview subjects in this study were personnel holding the 
positions of head of the engineering section and project manager, who are directly involved in 
enhancing quality performance for the PGRI Semarang University flats project. 

Result 
The project began after the owner issued a work order on March 23, 2019. During the 

first three months of construction, site conditions faced numerous challenges, particularly 

Detection

•Conflict detection 
is performed on 
integrated 
structural, 
architectural, 
mechanical, 
electrical, and 
plumbing models 
to detect conflicts 
early.

Issue 
Management

•All detected 
conflicts are 
compiled into an 
issue list.

Assignment

•Each issue is 
assigned a 
reminder note, 
specific actions 
required, and a 
completion target.

Validation

•A cross-check 
process is 
conducted to 
validate that 
conflicts have 
been resolved 
before drawings 
are issued for 
construction.

Field Briefing

•Completed 
drawings are 
communicated to 
field personnel 
during daily 
coordination 
meetings to ensure 
they align with 
site conditions.
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quality issues. The standard casting of column structures resulted in a product unacceptable 
to the owner, as shown in the following image. 

 
Figure 6: Column casting results 

 
Figure 7: Quality defects in column casting 

Figures 6 and 7 demonstrate the appearance of quality defects following the casting of 
the columns. This is due to the lack of coordination in the field so that the planned quality is 
not in accordance with the expectations of the quality produced. The deviation from the 
Standard Operating Procedure results in suboptimal quality production. The following image 
shows the ironing process that is not in accordance with the applicable work instructions. 
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Figure 8: Iron installation before casting 

The figure above shows that a concrete blanket is mandatory in the ironing process 
before casting. However, the necessary procedures were not followed in the field at the 
beginning of the project. The study identified a variety of causes. These include the absence 
of information on the relevant Standard Operating Procedure, poor field coordination, and 
unqualified field staff. The following figure shows an example of a standard operating 
procedure that must be communicated to the field. 

 
Figure 9: Job inspection flowchart 

The existing Standard Operation Procedure regulated the execution of each work item. 
However, the field personnel never implemented these standard operating procedures. 
Quality measurements obtained from the QPASS tool indicated scores that were significantly 
below the established quality standards. The following are the QPASS scores resulting from the 

Production Person in charge QA/QC
Construction 

Manager

1

2 See Appendix 6.1

3
The implementation of the 
work is ensured that there is a 
permit for the implementation

4
                                 no

Using the inspection form

5

6           yes
Rework avoided for job cost 
efficiency

7
Inspection files are used as 
documentation for work 
progress

No Activity Description

Person in charge

Information

Jobs Accepted

Identify the quality requirements of the work

Prepare inspection forms and inspection tools

Execution of work

Carry out work quality checks (According to standards or 
not)

Receive a work quality check report

Coordination with production related to work improvement 
to match quality

1

2

3

4

7

5

6
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assessment conducted by Quality Assurance personnel in the field during the first quarter of 
project implementation. 

Table 1: Quality level measurement 
Quality Level             

Ra 80.00 %             

Ri 55.90 %             

No Period 
QMSL QPass Quality 

Level Plan  Realization % Plan Realization % 
1 March ‘19 90% 59.58% 66.20% 90% 59.17% 65.74% 65.97% 

2 April ‘19 90% 59.83% 66.48% 90% 49.54% 55.04% 60.76% 

3 Mei ‘19 90% 61.08% 67.86% 90% 39.54% 43.93% 55.90% 

4 June ‘19        

The measurement results obtained by the quality assurance team in the field 
significantly deviated from the established quality targets, as shown in Table 1. The planned Q 
PASS score was 90%, while the average score achieved over the past three months was below 
50%. The data in the table also shows a decline from one month to the next. Therefore, 
project management commits to improving quality performance by implementing Lean 
Construction methods and integrating them with building information modeling (BIM) tools. 
Implementing the integration of Lean Construction and BIM methods is a priority for project 
management. To maximize Lean Construction methods, project management is also 
maximizing the use of BIM technology to address drawing errors and detect conflicts early to 
avoid remedial work. Creating replicas of the construction drawings can be key to providing 
project managers with information that maintains the quality of the project. BIM modeling 
aims to help detect problems in the working drawings (conflict detection) during the 
construction process, thereby avoiding errors in calculating work volumes and minimizing 
subsequent waste. The following graph displays the integration results from the first three 
months. 

 
Figure 10: Graph of the effect of Lean-BIM implementation on project quality 
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The figure above shows the correlation between the implementation of Lean-BIM 
interventions and improved quality performance. Following a baseline assessment of 59.17% in 
March 2019, Lean-BIM interventions were implemented in April 2019. These interventions, 
which included daily meetings and weekly work planning, coincided with the initial 
stabilization of the QPASS score at 49.54%. Furthermore, the BIM Conflict Detection workflow 
became fully effective in May 2019, allowing the team to resolve conflicts between 
architectural plans and structural and MEP drawings prior to field execution. This proactive 
error elimination contributed to rapid field improvement, with scores surpassing the 60% 
threshold in June 2019. Maintaining field coordination through Lean-BIM implementation, 
followed by precise shop drawings through the use of BIM software, was critical to sustaining 
this upward trend. 

Discussion 
Considering the above conditions, the following steps need to be taken to integrate Lean 

Construction and 5D methods, along with the tools and parameters used. 

Last Planner System® (LPS®) 
The Last Planner System® is the most fundamental tool in the implementation of Lean 

Construction. This tool also greatly affects the quality obtained. LPS® is a collaborative 
production planning and control system. In this project, LPS® involves the foreman, field 
personnel, and all vendors involved as the "final planner." The integration of LPS® with BIM 
software makes coordination related to work directional and has a very significant role in 
improving quality. One of the applications of this LPS® method is by implementing a daily 
huddle meeting. Through this activity, the project management team coordinates between 
disciplines before carrying out activities in the field. The daily huddle meeting also involves all 
project staff, workers, squad heads, and foremen. This activity consisted of safety talk, a 
toolbox meeting, and safety patrol. Safety talk activities are not only held in the morning. On 
some occasions it is also held at night. The following picture can be seen of safety talk 
activities at night and in the morning: 

 
Figure 11: Safety talk at night 
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Figure 12: Safety morning talk 

This activity plays a crucial role in the day-to-day operations of the project. Project 
management conveys all information regarding the quality of work to be achieved, any 
obstacles encountered in the field, and other work-related directives. This activity enables 
effective communication between field workers and project management. After the safety 
talk session, the agenda progresses to a toolbox meeting, as detailed below: 

 
Figure 13: Toolbox meeting 

Only staff representatives, management, and foremen from the project were at the 
toolbox meeting shown above. This meeting aimed to deliberate on all the construction 
activities scheduled for that day. The focus of this session was to review the achieved quality 
targets and determine the necessary corrective measures. The next agenda item after the 
Toolbox Meeting is completed is for project management to conduct a field inspection 
regarding the achievement of quality targets, progress, and other issues related to field 
challenges. The picture below illustrates the meeting: 

 
Figure 14: Safety patrol 
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This field inspection activity is known as safety patrol. The project manager always leads 
this activity. This activity is carried out at least once a month. The purpose of holding this 
safety patrol activity is to see firsthand the real conditions in the field. All problems related 
to quality, progress, and other non-technical problems encountered will always be followed up 
to find solutions. This activity aims to detect the risk of quality defects caused by 
miscoordination among divisions. 

Building Information Modelling 
The role of BIM tools in this activity is significant. BIM tools provide material for field 

reviews and discussions. The BIM software used is Autodesk Revit and Navisworks. The 
following are the resulting planning drawings to facilitate implementation in the field. 

 
Figure 15: Shop drawing pilecap 

 
Figure 16: Barbending schedule 
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Figure 17: Shop drawing architecture 

 
Figure 18: Shop drawing MEP 

The drawings above are working drawings created using BIM software. These drawings 
have undergone an error reduction process during the interdisciplinary superimposition. This is 
because they have undergone clash detection in Navisworks software. The planning process 
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has addressed all potential field errors that could lead to quality defects. The following image 
demonstrates the clash detection process in Navisworks. 

 
Figure 19: Clash detection 

The image above shows several conflicts detected in the project planning drawings. 
Conflicts between structural, architectural, and MEP (Mechanical, Electrical, and Plumbing) 
drawings significantly impact the smooth progress of fieldwork. By using BIM software during 
the planning phase and applying Lean Construction methods during implementation and 
supervision, project management can anticipate future errors and improve project quality by 
eliminating rework during construction. The BIM workflow significantly reduces errors in later 
stages by resolving conflicts during the design phase. The systematic detection and resolution 
of physical conflicts across various disciplines quantitatively demonstrates the effectiveness of 
BIM integration. The results can be seen in the table below. 

Table 2: Clash detection results 

Month Phase Clashes 
Detected 

Clashes Resolved 
(Pre-Construction) 

Resolution 
Rate (%) 

May’19 Structural & MEP Core 184 156 84.80% 
 July'19 Typical Floor MEP 92 88 95.60% 

September’19  Finishing & Interior 28 28 100% 

The systematic detection and resolution of physical conflicts across multiple disciplines 
quantitatively validated the effectiveness of BIM integration. During the initial BIM 
implementation phase in May 2019 (Month 3), the conflict detection process identified a total 
of 184 major conflicts, primarily between structural elements and Mechanical, Electrical, and 
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Plumbing (MEP) systems. BIM-based coordination meetings digitally resolved 156 of these 
conflicts (84.8%) prior to construction on the affected works. By September 2019 (Month 7), as 
coordination routines matured, the number of new conflicts detected dropped to 28, all of 
which were resolved prior to implementation. Proactive conflict resolution significantly 
minimized interdisciplinary clashes and reduced rework. This reduction in rework was a key 
driver behind the sharp increase in QPASS scores, demonstrating that digital coordination 
serves as a critical prerequisite for stable quality governance. 

Continuous Improvement   
Continuous improvement, also known as Kaizen, is a core philosophy of Lean. It's not just 

a tool but a culture of continually finding ways to improve. This method uses an approach 
where all team members, from project managers to workers, are empowered to identify 
inefficiencies and problems and then suggest small, continuous improvements. This method 
begins to be implemented in the third month of a project. The first step is to focus on the root 
cause. 

When a quality defect occurs, the project team doesn't just fix it. They use techniques 
like the "5 Whys," which involves asking "why" five times to identify the root cause of the 
problem and then designing solutions to prevent it from recurring. This is implemented 
through a company standard called "Deviation Notes—Corrective and Preventive Action 
Requests." The Deviation Log is a procedure for identifying critical deviations in a 
product/process, which require root cause analysis and corrective action. A deviation is a 
situation where the actual condition does not meet the standard. The following figure is the 
implementation of Deviation Notes—Corrective and Preventive Action Requests carried out by 
the project team to improve quality so that it can meet the set targets. 

 
Figure 20: Corrective action 

This project also documented methods that will become new standards for all teams to 
follow. These guidelines will serve as best practice for future quality improvement. Standards 
for architectural work to improve project quality have been established, as illustrated in the 
image below. 

     

   

BEFORE AFTER
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Figure 21: Finishing aid innovation 

The image above shows the project team's wall installation method using a tool called a 
finishing signage tool. This tool help ensure the wall is installed straight and achieves the 
desired quality. The following image illustrates the implementation of the planned work 
method. 

 
Figure 22: Finishing installation process 

Empowering workers in quality assurance and implementing the 5R concept also play a 
crucial role in continuous improvement efforts. Fieldwork is supervised by all project staff, 
from supervisors and engineers to the safety officer team. They all help monitor the quality of 
the work process. The following image shows the concrete floor slab casting process 
supervised by a safety officer. 
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Figure 23: Preparation by safety team 

Error Prevention 
Error prevention is a proactive approach to designing processes so that mistakes are not 

possible. This method is applied through the issuance of Process Work Instructions and 
Inspection Work Instructions. The publication of this guide aims to prevent defects from the 
source. By providing guidelines for each task, this document ensures the maintenance of work 
quality during the construction period. 

After implementing the Lean Construction method integrated with the use of BIM tools 
on the project, changes in work quality were seen. The Engineering Team, acting as quality 
assessors, started evaluating the products and outcomes of the completed work. Handovers 
were carried out every month until routine handovers were implemented. The parameters for 
assessing work quality used the Quality Management System Level (QMSL) SOP issued by the 
company. Meanwhile, the assessment tool used was the Quality Product Assessment (QPASS). 
The following image illustrates the QPASS assessment process: 

 
Figure 24: QPASS column structure 
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Figure 25: Precast beam dimension checking 

 
Figure 26: Half slab module check 

Figures above are part of the quality check. The assessment will be poured into the 
QPASS paper form, as shown below: 

 
Figure 27: Quality level measurement 

Percentage 
Accepted

POINTS

a b c ( a/b) (a/bxc)

(b) (a) (a) (1)
sesuai 

progress
(3) (4) (5) (3) / (4) (6)=(3)/(4)x(5)

1. P e k e r j a a n  S t r u k t u r 100%

FORM WORK/ BEGESTING/ PRECAST 120 95 714 700 21% 21% 700  714  21% 98.04% 20.6%

REBAR 120 88 704 680 26% 26% 680  704  26% 96.59% 25.1%

FINISH CONCRTE 120 72 917 646 31% 31% 646  917  31% 70.45% 21.8%

CONCRETE QUALITY 300 53 53 52 11% 11% 52   53   11% 98.11% 10.8%

STEEL REINFORCEMENT QUALITY 104 33 33 31 11% 11% 31   33   11% 93.94% 10.3%

100.00% 100.00% 88.7%Sub Total Structural Work

 E L E M E NT
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Number of 
items 
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WEIGHT

( % )

Q-PASS ASSESSMENT SUMMARY
SEMARANG PGRI UNIVERSITY FLAT HOUSING PROJECT

UP TO MONTH: JANUARY 2020
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 The above figure shows that the QPASS calculation for structural work has reached 88%. 
This figure has increased quite significantly from before. From March 2019 to May 2019, the 
achievement of QPASS scores was below 50%. The graph below illustrates the increase in 
QPASS scores. 

 
Figure 28: QPASS score increase chart 

The graph above shows the increase in the QPASS score starting in June 2019. In that 
month, the project management team began implementing Lean Construction methods in the 
field. Consistency in implementing these methods is key to successfully improving project 
quality. When Lean Construction methods are integrated with BIM software, the quality 
improvement is significant. As seen in January 2020, the QPASS score reached 90%, as 
planned. From the results of quality performance measurements using the QPASS tool, it can 
be concluded that the integration of Lean Construction methods with Building Information 
Modeling (BIM) significantly improved quality performance on the PGRI Semarang University 
Apartment Construction project. The QPASS score was below 50% in the first three months, 
but within eight months, it improved and reached 90%, as originally planned. Meanwhile, the 
recommendation based on this research is that the implementation of Lean Construction 
methods integrated with BIM can be a requirement for construction projects in Indonesia. 

Conclusion 
This study demonstrates that the integration of Lean Construction practices and Building 

Information Modeling (BIM) techniques significantly impacts the quality of a high-rise 
construction project. Through the implementation of a quality improvement package 
consisting of Last Planner System® routines for coordination, Standard Operating Procedure 
enforcement for process stability, and BIM-based clash detection for early error prevention, 
the project achieved a credible improvement in its QPASS score. In just eight months, the 
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project's score went up from 48% to 93%. Combining socio-technical production control with 
digital coordination worked well to cut down on rework and make project execution more 
stable. 

While the results are promising, several limitations of this study should be noted. The 
study's focus on a single high-rise project in Semarang restricts the applicability of its findings 
to other project types. The study also lacked multiple project controls for comparison, making 
it difficult to infer the impact of the Lean-BIM intervention from external factors. Further 
Research Suggestions To strengthen the validity of these findings, the Lean-BIM integration 
method should be repeated in various project sites with different characteristics to validate 
its broader effectiveness. Additionally, simple statistical tests should be applied to measure 
the significance of the relationship between specific interventions and quality score 
improvements. Creating a real-time monitoring dashboard for BIM clash resolution and QPASS 
scores will also help professionals in the field get into the habit of making improvements on 
their own. 
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Appendix 
1 Daily Huddle Meeting Agenda (Last Planner System® Routine) 

The purpose of this agenda is to align daily commitments and ensure adherence to 
SOPs. 

• Review Yesterday's Commitments: Verify which tasks have been completed 
and which have not. 

• Identify Obstacles: Discuss any obstacles hindering today's work. 
• Plan Today: Assign new tasks based on the collision detection-free drawings. 
• SOP & Safety Briefing: A brief reminder of the key points in the work 

instructions (SOP). 
• Commitment Signing: Close the meeting with a commitment from each 

foreman or crew leader. 
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Figure 29: Daily huddle meeting 

 
2 Quality Inspection Checklist 

This checklist is used to ensure quality expectations are clear for all parties in the 
field. 

Table 3: Quality inspection checklist 

Item 
No 

Inspection Point 
(SOP Reference) Criteria Result 

(Pass/Fail) 
1 Rebar Placement Accordance with BIM-generated shop drawings.   

2 Formwork 
Verticality Tolerance within ±X mm as per QMSL SOP.   

3 Cleanliness No debris inside the formwork before casting.   

4 Clash Verification All MEP sleeves installed as per Navisworks 
coordination   

5 Concrete Slump Meets technical specifications.   
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Figure 30: Iron work table checklist 
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3 Sample Project Quality Dashboard 

 
Figure 31: Project monitoring dashboard 

 

 

PT WIKA PRACETAK GEDUNG
SCORECARD PERIOD May '20 3 -> month

PROJECT: UPGRIS SEMARANG

RA RI (%) RA RI

(1) PRODUCTS & PROCESSES 20
1.1. Inovation buah 1 1 1 100.00 3 24 24 Chief Eng

1.2. Quality Level % 100 80 84.30 105.38 3 24 27 Chief QA

1.3. SSHE Excell % 100 80 0.00 0.00 3 24 0 Chief SHE

1.4. Procurement Effectifity % 0.5 0 0.00 100.00 2 16 16 Chief Proc

1.5. Vendor Performance % 95 95 0.86 0.91 3 24 3 Chief Proc

1.6. Time Delivery % 60 0.08 0.09 115.46 3 24 24 PM

1.7. Claim & Counterclaim Handling % 100 0 -357.11 100.00 3 24 24 PM

(2) CUSTOMER FOCUS 10
2.1. Customer Satisfaction Index   index 3.5 3.5 0.00 0.00 10 80 0 PM

(3) FINANCE & MARKETS 50
3.1. Gross Profit Milyar 8 0.86 0.86 100.00 12 96 96 Chief Fin

3.2. Sales Milyar 80 2.78 0.00 0.00 10 80 0 Chief Com

3.3. Net Cashflow Operation Milyar 100 0 -357.11 100.00 10 80 80 Chief Fin

3.4. Gross Billing Age   Hari 18 30 20.00 150.00 10 80 80 Chief Fin

3.5. Collection Period    Hari 55 55 40.00 137.50 8 64 80 Chief Fin

(4) LABOUR FOCUS 10
4.1. HC Availability  % 100 100 100 100.00 4 32 80 Chief Fin

4.2. HC Capability % 100 100 70 70.00 6 48 36 Chief Fin

(5) LEADERSHIP & GOVERNANCE 10
5.1. Risk Level % 80 80 0.00 0.00 6 48 80 PM

5.2. CSR Level % 100 100 0.00 0 4 32 80 PM

100     800     730 

TARGET PERIODE
KEY PERFORMANCE INDICATOR UNIT KPI 

WEIGHT

TARGET 
UNTIL END 

OF THE 
YEAR

SCORE
PIC LEVEL

T O T A L 

> x > 110%                100% < x ≤ 110%                90% < x ≤ 100%                  80% < x  ≤ 90%                70% < x ≤ 80%                 x ≤ 70%
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