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Abstract: Building Condition Assessment (BCA) is a popular method for 

determining the physical state of an existing building. Building condition assessment 

(BCA) entails identifying and evaluating defects and deterioration in building 

elements and services, as well as determining the maintenance work required to keep 

the building in good condition. The Tun Syed Nasir Residential College has been in 

use for nearly 28 years, making it more prone to flaws due to increased wear and tear 

and a lack of proactive maintenance. The inadequacy of the building's facilities and 

its poor condition clearly have an impact on the residential college's users. As a result, 

the Tun Syed Nasir Residential College was used as a case study in this study to assess 

the building's condition using the BCA. Document review, interviews with 

maintenance personnel, and visual inspection using the BCA form, which follows 

JKR 21602-0004-131JKR, were used to obtain data. The findings show that the 

overall rating for the building's condition is 8, indicating good condition and implying 

the need for condition-based maintenance on specific components. The finding can 

assist Development and Maintenance Management (PPP) better plan and prioritize 

maintenance activities to ensure the building remains in good condition and provides 

comfort and safety to students and other building occupants. The BCA assessment is 

a useful tool for PPP maintenance staff to use in evaluating building condition 

performance and proposing a maintenance strategy in the future. 

 

Keywords: Building Condition Assessment, Tun Syed Nasir Residential College, 

Building Defects, University. 

 

1. Introduction 

Building Condition Assessment (BCA) is growing in Malaysia’s building environment [1,2]. BCA 

is an assessment to determine whether all the building’s structural elements are rational or irrational 

conditions [2]. The assessment of building conditions is to evaluate the physical state of building 

elements and services to determine the maintenance needs of the facility [3,4]. Building conditions 

represent the physical conditions of the buildings and therefore their performance towards efficiency.  
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  It is essential to check and rate the condition of the building as it could indicate the physical 

performance of the building from any deficiencies. Assessing the real condition of building structures 

is very important for building maintenance programs or building repair works. Moreover, an aging 

building as Tun Syed Nasir Residential College, which has been built since 1993 often has a lot of 

defects and deterioration which might be due to lacking proactive maintenance [5]. Defects and 

deterioration such as cracking, broken door or windows, peeling paint and others is a common problem 

which usually faces by the aging building. Thus, BCA is very important to support decision making and 

it is also critical to the management in achieving the service standards for maintenance [6].  

  University residential colleges are one of the factors to produce quality student and future leaders, 

captains of industry, entrepreneurs, professionals, and scientists [5]. These types of buildings require 

renewable and improvement to provide a quality and favorable environment for education and other 

activities within the institution [5,7]. It is reported that from time to time, new structures are being 

constructed within the various institutions to upgrade educational facilities and provide a better quality 

of education while the existing buildings suffer inadequate services [7]. Concerning to Tun Syed Nasir 

Residential College, which has been occupied for almost 28 years is more likely to appear defects as 

there is higher wear and tear, defective construction, and lack of proactive maintenance. A building 

condition assessment was performed at the residential college to identify the physical performance of 

the building components from any deficiencies and determine the maintenance needs to keep the 

residential buildings in its required condition.  

  The purpose of this study is to identify the defects and deficiencies in the Tun Syed Nasir 

Residential College building. As a result, the building's defects and deterioration were assessed using a 

building condition assessment (BCA) that adhered to JKR standards. Furthermore, the outcome of this 

BCA is to suggest the necessary maintenance work for the Tun Syed Nasir Residential College building. 

This research focuses on the visual inspection of the Tun Syed Nasir Residential College building using 

the building condition inspection for Existing Building Guidelines [3] and appropriate tools to obtain 

good data. In this study, the BCA's scope is limited to building components, excluding mechanical and 

electrical work. A BCA begins with a site inspection, information gathering from the building owner, 

and fieldwork measurement. 

2. Building Condition Assessment (BCA) 

Building Condition Assessment (BCA) is a way to measure the building performance hence, its is 

growing in the context of the built environment in Malaysia. BCA is important which it is used to 

support decision-making and is critical to the management to achieve the service standard for 

maintenance [1]. The aging and old building usually will face more defects and damage which leads to 

the failure of the building. BCA has been developed to assess the physical condition of the building [8]. 

The objective of BCA is to make it easier to rank all of the facilities and components of the building 

according to its condition [1].  

2.1 Building Condition Assessment (BCA) According to JKR Standard 

 Building condition assessment (BCA) is the process of evaluating the entire building and its 

infrastructure components, building frames, mechanical and electrical systems, internal structure as well 

as finishes [1,2]. In 2103, Jabatan Kerja Raya (JKR) has developed the standard of Guidelines for 

Inspection and Assessment of The Condition of Existing Buildings. This standard aims to guarantee 

that building inspectors will inspect the building according to the inspection guidelines hence 

developing a relevant and accurate rating on the defects and damage that have been identified. Based 

on the Building Condition Inspection for Existing Building Guidelines [3], the scope of the inspection 

will include all the government’s properties including civil and structural (building works), mechanical 

systems, and electrical systems.  
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3. Materials and Methods 

This research was carried out at UTHM’s TSNR building. This residential building was chosen as 

a sample because of its age and location in UTHM. The building has four block with large number of 

students. 

 

Figure 1: TSNR building, UTHM 

3.1 Research Instruments 

3.1.1 BCA Form.  

 The survey form is used based on the visual inspection assessment using JKR standard BCA 

guidelines. The evaluation is based on the physical site visit, and the inspection performed within the 

scope of its BCA checklist. The BCA form covers the information about the building, characterization, 

defects in functional elements, evaluation of the condition of defect, and maintenance action, and the 

information in terms of the defects’ condition and priority. The defect appears must be noted on the 

inspection form, verified, and prioritized following the standard described in the guideline.  

3.1.2 Document Reviews and Interview 

 Obtaining information from building owners (TSN officers/supervisors and PPP maintenance 

staff) and conducting document reviews can aid in identifying early-level building conditions. 

Furthermore, document reviews and interviews with persons in charge can aid in the process of 

evaluating physical defects and deterioration at the building. 

3.2 Rating Scale 

 The rating scale used in the BCA procedure is used to determine and evaluate the building's current 

condition. The BCA rating system can be used to assess the condition and priority of a building [9]. 

The standard guideline, JKR 21602-0004-13, was chosen for this study because the rating description 

is comprehensive, including defects, condition, and function, and the differences between ratings are 

clearly addressed, making the rating procedure easier. A rating system could be utilized to accurately 

predict the future condition of the building. The condition indexes are used to compare the condition 

from different components which could be generated from numeric value or alpha values. However, the 

condition indexes scale and linguistic representations for the building components might differ from 

various nations [1]. According to JKR, a five-point grade as shown in Table 1, Table 2 and Table 3 are 

used to determine the level of condition of each deficiency.  
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Table 1: Physical Condition Levels of Building Components [3] 

Grade Inspection Scale Description 

1 Very Good • No defect, 

• In very good condition, 

• Works well. 

2 Good • Minor defect, 

• In a good condition, 

• Works well. 

3 Fair • Major defect, 

• Moderate condition, 

• Still function but with 

supervision 

4 Critical • Major or minor defect, 

• Critical 

• Unable to function according to 

the agreed level of service. 

5 Very Critical • Very critical, 

• Unable to function, 

• At the risk that could lead to 

injury and/ or accident. 

 

Table 2: Maintenance Action [3] 

Priority Inspection Scale Description 

Normal  1 • No signs of defects or damages, 

• Component/element well 

maintained, no need for repair. 

Routine 2 • Minor defects / damages, 

• Need to be monitored, repaired, and 

replaced to prevent serious 

defects/damages. 

Repairs 3 • Major defects / damages, 

• Needs for major repairs / replaced. 

Rehabilitation 4 • Serious defects / damages, 

• Needs urgent repairs, immediately. 

Replacement  5 • Critical defects / damages, 

• Needs for urgent replacement / 

immediate repair,  

• Requires a detailed examination of 

specialist/expert judgment. 
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Table 3: Matrix Analysis – Physical State Level of Building Components and Maintenance Action 

Priority Level [3] 

 

Scale 

Maintenance action priority level 

5 4 3 2 1 
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5 25 20 15 10 5 

4 20 16 12 8 4 

3 15 12 9 6 3 

2 10 8 6 4 2 

1 5 4 3 2 1 

 

 

Table 4: Building Rating Classification [3] 

Rating Condition Action Matrix Score 

A Very Good Scheduled Maintenance 1 to 5 

B Good  Condition-Based Maintenance 6 o 10 

C Fair  Repairs  11 to 15 

D Critical  Rehabilitation 16 to 20 

E  Very Critical Replacement  21 to 25 

 

 The matrix analysis will be calculated based on the formula below. 

𝑴𝒂𝒕𝒓𝒊𝒙 𝑨𝒏𝒂𝒍𝒚𝒔𝒊𝒔, 𝒄 = 𝒂 𝒙 𝒃    Eq. 1 

  Where,  a is the physical state level of building components, 

    b is the priority level of maintenance action. 

 

 After scoring each defect, the overall building rating, which summarizes the building’s condition, 

was calculated using the following formula. 

𝑩𝒖𝒊𝒍𝒅𝒊𝒏𝒈 𝒄𝒍𝒂𝒔𝒔𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒊𝒏𝒈 =
𝒅

𝒆
 

𝑻𝒐𝒕𝒂𝒍 𝒎𝒂𝒓𝒌𝒔 (𝒅) =  ∑ 𝒐𝒇 𝒄  

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒅𝒆𝒇𝒆𝒄𝒕𝒔 𝒐𝒓 𝒅𝒂𝒎𝒂𝒈𝒆𝒔 (𝒆)   Eq. 2 

Where  c is the matrix analysis, 

  e is the number of defects. 
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 Based on the Table 4, the score of 1 to 5 indicates the building is in very good condition which 

requires scheduled maintenance. As for 6 to 10, the building is in a good condition but requires 

condition-based maintenance. However, for the rating score 11 to 15, the building shows in fair 

condition which requires a repair action. Meanwhile, the building will be rated as a rehabilitation state 

which is a critical condition when scores are 16 to 20. The building which obtains a score of 21 to 25 is 

a very critical condition that needs replacement work.  

 

4. Results and Discussion 

The data analysis of the building condition assessment (BCA) at Tun Syed Nasir Residential 

College based on the survey inspection and document reviews is presented in the results and discussion 

section. The JKR standard Building Condition Assessment Guidelines were used to evaluate all survey 

inspection data. In addition, the results of the interviews with building owners are presented in this 

section.4.1 Results Analysis from Survey Inspection 

 The building inspection at the Tun Syed Nasir Residential College has been done following the 

JKR standard guidelines. In this section, the defects and deterioration have been analyzed and 

summarized in Table 5. 

Table 5: Types of Defects Found at TSNR building 

No. Types of Defects Descriptions 

 

1 

 

 

Fungus 

Fungus in the building can be apparent or 

concealed. It could be caused by the leaks rising 

damp. This defect is found at the first level wall 

(external) and can be seen clearly. In addition, is 

not hazardous but could create toxins that might 

be harmful to human health.  

 

2 

  

Apron Cracks 

This defect has been found at the apron of the 

building. This defect is not stated as major as it 

is not related to the structural of the building. 
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3 

  

Roof Leakage 

The roof leakage is currently occurred at the 

ceiling in the room from level 3. This could be a 

major defect because it leaks when it is raining. 

The students must be not conformable with the 

situation, so action must be taken for the 

maintenance works.  

 

4 

 

 

Dampness 

The defect can be found quite a lot at every toilet 

in TSN building, but only can be found in the 

toilets. However, dampness is a significant issue 

which could lead to old building to 

deterioration. 

 

5 

  

Peeling Paint 

Peeling paint is a very typical defect occurs at 

the building. This is due to insufficient the 

moisture or poor adhesion. Poor adhesion 

portrayed the peeling paint which makes the 

paint separates from the previous layer.  

 

6 

 

 

Finishing Cracks  

This kind of cracks were found at the stair’s 

steps on the first level. This kind of defect is not 

major and not dangerous because it is only from 

its finishing. 
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 From the analysis, there are several defects found at TSNR building. Some of them were part of the 

structural defects, which is major and could lead to structural failure. After all, these defects was 

evaluated by using Building Condition Assessment Rating System in order to determine the level of 

rating for the building condition. 

4.1.1 Building Condition Assessment Rating System 

 Building condition assessment is critical in supporting decision-making and assisting management 

in meeting service requirements for maintenance works. The physical state of the structure, as well as 

its performance, are represented by building condition [1]. Table 6 shows a summary of the BCA rating. 

Table 6: Building Condition Assessment Rating System for Tun Syed Nasir Residential College  

Building Condition Schedule  

 

 

No 

 

 

Elemental/Component 

 

 

Part 

 

 

Defect 

Score 

 

Condition 

Assessment 

(a) 

 

Priority 

level 

(b) 

 

Matrix 

analysis 

a x b = 

(c) 

 

1 Ground Floor Wall  Fungus 3 3 9 

2   Peeling Paint  2 2 4 

3  Slab   Fungus  2 2 4 

4  Soffit Slab Dampness  3 3 9 

5   Crack  4 4 16 

6  Ceiling  Waterproofing 

Fail  

3 3 9 

7  Toilet  Dampness 3 4 12 

8  Perimeter 

Drain 

Crack  3 3 9 

9  Apron  Slab Cracks 2 2 4 

10 First Floor Wall 

(rainwater 

downpipe) 

Fungus  3 4 12 

11  Wall Dampness  2 2 4 

12  Soffit Slab  Dampness  3 3 9 

13  Stairs Finishing 

Cracks 

2 1 2 

14  Toilet  Dampness  3 4 12 

15  Stairs Finishing 

Cracks 

2 1 2 

16    Fungus  1 2 2 

17 Second Floor  Wall  Peeling Paint  2 2 4 
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18  Ceiling (3)  Peeling Paint 2 x 3 2 x 3 18 

19  Toilet  Dampness  3 3 9 

20 Third Floor Roof  Leakage  4 4 16 

21  Stairs  Cement 

Render 

2 2 4 

22  Toilet  Dampness 3 3 9 

Total Mark (d) (∑ c) 179 

No. of Defect (e) 22 

Total Score (d/e) 8 

Overall Building Rating Good  

 

 Table 6 shows the results of the BCA rating system. According to the Building Rating Classification 

[3,] the overall building rating for the TSNR building is B, with a score between 6 and 10. Based on the 

total score of 8, the building is in good condition and thus requires condition-based maintenance. 

4.2 Results from Document Reviews and Interviews 

 Three interviewees were conducted, including the TSNR building supervisor, Mdm. Yazilah Mohd 

Yazir, and the Development and Maintenance Office, UTHM (PPP), Mr. Mohammad Zaki Lokeman 

and Mr. Fadzlee Nizam Jaafar. The interview questions focused on the recommendation of maintenance 

works based on the results of the BCA rating system. 

 According to the inspection, the most common defects found at the TSNR building are dampness, 

peeling paint, roof leakage, and others. However, respondents agreed that roof leakage is a common 

problem at the TSNR building. The roof is a critical component of a building structure because it 

protects the interior from elements such as rain, sunlight, and wind [11]. The roof used at TSNR building 

is a pitched roof. It is known as a roof which slopes downwards, from one edge to another. However, 

pitched roof could lead to the penetration of rainwater into the roof structures if there are no suitable 

connections between the roof tiles [12]. 

 The interviewees responded that the best solution is in terms of corrective maintenance. 

Maintenance is very important thing if there is any defect occurs at the building. This is because, it is 

important for the authorities to adopt a corrective maintenance to repair the degrading process of its 

facilities, maintain the environment, and leave it safe for the students. However, they also agreed if 

preventive maintenance used in TSNR building but, it will need a higher cost. Preventive maintenance 

is performed in order to preserve the equipment and facilities in a good operational condition.  

 In addition, for TSNR building, the maintenance is basically will run according to the complaint 

received. If the defect is in minor, then the suitable maintenance would be corrective maintenance. 

However, preventive maintenance also will be done for the periodically inspection works. As for 

example, TSNR building will be having inspection at the end of every semester by PPP, the contractors, 

and maintenance team form TSN. Mr. Zaki concluded that preventive maintenance needed more time 

compared to corrective maintenance. 

 As indicates in Table 5, the suitable maintenance works for the defects also have been identified. 

For example, the defect peeling paint. Mr. Zaki and Mr. Fadzlee said that the very best approach is by 

removing and scrape off all the loose paint in the affected area. If there is any damage after the paint is 

removed, it is advisable if it gets fixed before the wall is painted again. Besides, as for the cracks, it is 

known as a major defect and cannot be done in a limited time, said Mr. Zaki. However, if the cracks 
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are not relatable to the structure of building, then it is not a major defect. For cracks in structural part, 

it is recommended if it get repaired because it will lead to structural failure in the future. Lastly, 

dampness may be occurring because of the failed waterproofing. In order to get rid this defect, the 

solution may be by fixing the leaking pipes. Hence, roof leakage also relatable to dampness. This is 

because, when the roof leaks, the water will be seeping through the wall. So, in order to avoid dampness, 

the roof leakage also need to be recovered. 

5. Conclusion 

In conclusion, building condition assessment is the first step in the process of building maintenance. 

Building inspection necessitates primarily on the inspection of defects and evaluation of each defect, 

which results in an overall assessment of the building condition. The number of defects, priority level, 

and overall building rating were identified as a result of the analysis for this research. Tun Syed Nasir 

Residential College building needs to be repaired but in condition-based maintenance. The findings of 

this study have raised awareness of the significance of building condition evaluation on residential 

buildings, as well as the significant technique required to score the building condition. Hence, method 

used for this study may assist the contractors or authorities in taking future action on defect that occur, 

ensuring that TSNR building will have a longer lifespan.  
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