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ABSTRACT 

 
One of the factors that make the infrastructure last longer is the waterproofing materials 

used. Weather factors that occur in Malaysia are the main cause in selection of a waterproof 
material to maintain the lifespan of a building or residential structure. Waterproofing is vital 
in humid tropical climatic regions such as Malaysia, and waterproofing chosen as the 
material will be determined by the extent of material exposure to rainwater. Furthermore, 

Universiti Teknikal Malaysia Melaka technology campus has encountered a few problems 
concerning bad waterproofing. Therefore, a comparative study on the effectiveness of 
cementitious and elastomeric waterproofing materials is conducted to help UTeM 
maintenance team on cost-effective strategy. Standard testing using ASTM D5957: Flood 

Testing Horizontal Waterproofing Installations will be the benchmark for this assessment to 
give an accurate testing analysis. Existing material data from an open literature study was 
used to determine the method, areas of application, and standards to analysis waterproofing. 
Testing of the specimen follow as per requirement of ASTM standard. Three tests will be 

performed on the specimens which are Water Penetration, Hardness Test and Water 
Absorption. The study findings show that the water penetration test resembles the ASTM 
D5957 standard. Other than that, Water Absorption ASTM D570 is applied to measure the 
quantity of water absorbed under specific conditions. Due to its high porosity, Cementitious 

waterproofing gained more weight compared to Elastomeric waterproofing. Based on the 
observations and analysis result, Elastomeric waterproofing material proves to be more 
effective compared to Cementitious waterproofing although both waterproofing materials 
comply with ASTM D5957 standards. It gives assurance that the ASTM D5957 standard 

used in this study may be used to testing the integrity of waterproofing material successfully. 
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ABSTRAK 

Salah satu faktor yang menjadikan infrastruktur bertahan lebih lama adalah bahan kalis air 
yang digunakan. Faktor cuaca yang berlaku di Malaysia adalah penyebab utama pemilihan 

bahan kalis air untuk mengekalkan jangka hayat bangunan atau struktur kediaman. Bahan 
kalis air sangat penting di kawasan iklim tropika lembap seperti Malaysia, dan bahan kalis 
air yang dipilih sebagai bahan akan ditentukan oleh sejauh mana pendedahan bahan 
terhadap air hujan. Selanjutnya, kampus teknologi Universiti Teknikal Malaysia Melaka 

telah menghadapi beberapa masalah mengenai bahan kalis air yang teruk. Oleh itu, kajian 
perbandingan mengenai keberkesanan bahan kalis air simen dan elastomer dilakukan untuk 
membantu pasukan penyelenggaraan UTeM melakukan strategi kos efektif dalam memilih 
bahan kalis air. Piawai ujian menggunakan ASTM D5957: Pemasangan Kalis Air Mendatar 

Ujian Banjir akan menjadi penanda aras penilaian ini untuk memberikan analisis ujian yang 
tepat. Data bahan yang ada dari kajian literatur terbuka digunakan untuk menentukan 
kaedah, kawasan aplikasi, dan piawaian untuk menganalisis bahan kalis air. Pengujian 
spesimen akan mengikut keperluan standard ASTM. Tiga ujian akan dilakukan pada 

spesimen iaitu Penembusan Air, Ujian Kekerasan dan Penyerapan Air. Hasil kajian 
menunjukkan bahawa ujian penembusan air menyerupai piawai ujian ASTM D5957. Selain 
itu, ujian penyerapan air ASTM D570 digunakan untuk mengukur kuantiti air yang diserap 
dalam keadaan tertentu. Oleh kerana liangannya yang tinggi, berat bahan kalis air simen 

menambah berbanding dengan bahan kalis air elastomer. Berdasarkan hasil pemerhatian 
dan analisis, bahan kalis air elastomer terbukti lebih berkesan berbanding dengan bahan 
kalis air simen walaupun kedua-dua bahan kalis air mematuhi piawaian ASTM D5957. Ini 
memberi jaminan bahawa piawaian ASTM D5957 yang digunakan dalam kajian ini dapat 

digunakan untuk menguji integriti bahan kalis air dengan jayanya. 
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CHAPTER 1 

 

 

INTRODUCTION 

1.1 Project Overview 

Malaysia's economy is among the fastest expanding in Southeast Asia. Growth 

infrastructure is responsible for a substantial proportion of the country's economic 

investment, due to first-rate infrastructure. It is consequently crucial that these facilities, 

which include public structures, are kept in good condition so that they can fulfil both 

architectural and aesthetic purposes for which they were intended. One of the factors that 

make the infrastructure last longer is the waterproofing materials used. Across the year, 

Malaysia has warm and humid weather. The average annual temperature in Malaysia ranges 

from 21 to 32 degrees Celsius. Malaysia's weather is typically affected by winds from the 

Indian Ocean (Southwest Monsoon Winds - May to September) as well as the South China 

Sea (Northeast Monsoon Winds - November to March). The average rainfall is 

approximately 80%, ranging from 2000 mm to 2500 mm (Malaysian Meteorological 

Department, 2017). Weather factors that occur in Malaysia are the main cause in selection 

of a waterproof material to maintain the lifespan of a building or residential structure. 

Waterproofing is vital in humid tropical climatic regions such as Malaysia, and 

waterproofing chosen as the material will be determined by the extent of material exposure 

to rainwater (Talib et al, 2015). 

Waterproofing is a basic requirement of any construction project. It is essentially a 

process that prohibits water from entering a structure. Waterproofing is usually performed 

in layers and phases to generate different barriers preventing water from penetrating the 
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structure. Regardless of the scale, size, area, or layout of the structure, waterproofing 

materials are a critical component for ensuring the structural integrity and safety of the 

building's occupants. Its area of application includes basements, flat roof, retaining wall, 

balconies, and bunded areas. There are several steps to apply the waterproofing material such 

as using a paintbrush, sprayer, or rollers. Also, the paint thickness varies according to the 

type of paints, coating, and waterproofing material used. Creating a "Building Envelope" is 

the result of a series of such stages which will enclosures all contribute to a building's 

performance. This performance is hampered mostly by outside weather conditions, the most 

significant of which are rainwater and site drainage. Thus, the correct application of a 

waterproofing system can protect a structure from climate, seepages from the ground, and 

vertical water travel. As a result, a waterproofing system is useful not only to the entire 

building envelope but also to a particular element of the building. The consequences of 

selecting unsuitable material and method of application of a waterproof material will cause 

damage to your home's structural integrity and it also will affect physical and medical health 

of the occupant. According to (Abdul Malik, 2021), a tenant said that they had to live a full 

life in the living room and even facing the risk of electric shock following the electrical lines 

of the three rooms entering the water due to a waterproofing failure in his apartment.  

Waterproofing should ideally be durable, stretchable, tear-resistant, and elastic so it 

can fill cracks and move with the structure. If the membrane will be exposed to sunlight, it 

must be UV resistant. The membrane must be flexible enough to conform to any surface it 

is applied to, as well as capable of rotating up and over walls as well as othe r structural 

elements. There are five waterproofing methods that are commonly used which is 

Cementitious Waterproofing, Liquid Waterproofing Membrane, Bituminous Membrane, 

Bituminous Coating, and Polyurethane Liquid Membrane. Cementitious waterproof coatings 

are two-component, permeable, seamless coatings that are used to offer advantages and 
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disadvantages side waterproofing protections on concrete building surfaces. It protects 

against water ingress and mould and mildew growth. It is utilized behind the tile, on masonry 

repairs, and concrete. Due to their cementitious nature, these above- and below-grade 

waterproofing coats have a great bonding strength to concrete and masonry substrates. This 

coating protects the cement or other substrates from the impacts of strong acid gases, 

moisture, and chlorides, as well as chemical attacks (Constro Facilitator, 2021).  

Meanwhile, elastomeric coating is a thicker-than-paint, above-grade external wall or 

roof finish. It generates an extremely thick yet flexible covering that aids in the 

waterproofing of a structure's exterior. It could bridge hairline cracks to create an airtight 

waterproof seal, unlike other forms of coatings or paints. It can be applied to a variety of 

surfaces, including stucco, concrete, brick, and more. Elastomeric coatings are suitable for 

both walls and roofs. So, when elastomeric coating is sprayed in liquid form, it entirely dries, 

hardens, and attaches to the structure while remaining flexible, moving, bending, and flexing 

in tandem with the structure beneath it. It helps preserve a structure from damage in and 

provide a waterproof protective layer. It may be tinted in a variety of hues and keeps its 

colour for a long time.  Thus, it aids in maintaining the desirable appearance of the building's 

façade while preventing the less appealing appearance of damage, wear, and tear. These two 

materials have their own advantages, so this analysis is to investigate the effectiveness of 

cementitious or elastomeric waterproofing materials to fulfil the cost-effective strategy on 

the selection of materials and coatings.  
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1.2 Problem Statement 

Tropical countries like Malaysia experience rain and sunshine all year, which is good 

for the people, but it can cause structural and water damage to structures. It also encourages 

microbial growth in areas where moisture is retained. Fungi and other invisible airborne 

pests can have a negative impact on the health of those who live in the building by causing 

respiratory disorders such as respiratory problems and other discomforts and infections, 

particularly in more vulnerable populations such as children and the elderly. Malaysia's 

rainfall is likewise consistently high throughout the year, averaging 3085.5 millimetres on 

an annual average basis (mm). Precipitation averages roughly 200 millimetres every month 

throughout the year, ranging from 200 millimetres in June and July to 350 millimetres in 

November and December. There are two monsoon seasons: Southwest Monsoon (April-

September) and Northeast Monsoon (October-December) (October-March) 

(www.climateknowledgeportal.worldbank.org, 2021). Due to prolonged rains that occur in 

Malaysia, it can cause water leakage which will give significant damage to buildings, first 

aesthetically and then structurally, if instant measures are not taken. Also, the technology 

campus has encountered a few problems concerning bad waterproofing. Therefore, a 

comparative study on the effectiveness of cementitious and elastomeric waterproofing 

materials is conducted to help Universiti Teknikal Malaysia Melaka (UTeM) maintenance 

team on cost-effective strategy. 

This comparative study is conducted to provide a good waterproofing material. This 

is because the harsh climate and other environmental factors in Malaysia have continuously 

induced the damage rate in the wet areas. In addition, it was also conducted to provide 

effectiveness analysis on the selection of materials and coatings. 

The comparative study that was conducted is difficult to analysis because the material 

is not the same with each other. Therefore, standard testing using ASTM D5957: Flood 

http://www.climateknowledgeportal.worldbank.org/
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Testing Horizontal Waterproofing Installations will be the benchmark for this assessment to 

give an accurate testing analysis. This standard is a method for testing the watertightness of 

waterproofing installations that applied to horizontal surfaces with a maximum slope of 20 

mm/m (2% slope) (1/4" per foot). It is applied to completely attached or bonded sheet 

membranes, liquid or fluid applied membranes, and loose laid sheet membranes placed on 

parking garages and plaza deck types above inhabited areas or elevated structures.  

 

1.3 Research Objective 

The main aim of this research is to analyse and evaluate of a waterproofing material. 

Specifically, the objectives are as follows: 

a) To test the effectiveness of the waterproofing material using ASTM D5957: 

Flood Testing Horizontal Waterproofing Installations. 

b) To compare the cost-effective waterproofing material based on data analysis. 

1.4 Scopes of Research 

The aim of this project is to compare on the effectiveness of cementitious and 

elastomeric waterproofing materials to comply with ASTM D5957 at Faculty of Mechanical 

and Manufacturing Engineering Technology (FTKMP) wet areas. Faculty of Mechanical 

and Manufacturing Engineering Technology (FTKMP) was established on 1 July 2018 after 

the Faculty of Engineering Technology was restructured into two new faculties  which is 

Faculty of Mechanical and Manufacturing Engineering Technology and Faculty of Electrical 

and Electronic Engineering Technology. There are three faculties which is Department of 

Mechanical Engineering Technology (JTKM), Department of Manufacturing Engineering 

Technology (JTKP), and the new one is the Department of Industrial Technology (JTI). 



6 
 

Therefore, the structural strength, durability and resistance of the building material are 

decreasing from year to year it is built.  

Faculty of Mechanical and Manufacturing Engineering Technology (FTKMP) wet 

area were chosen as the area to carry out the project because it is an area that is easily  exposed 

to water which will cause the occurrence of dampness and deterioration in a building 

element. Cementitious and elastomeric waterproofing materials were chosen for this project 

because they are materials that are readily available in stores. The procedures outlined for 

designation and guidance of this testing uses temporary contention accumulation of pond 

water on level surfaces to determine the compact of the waterproofing installations. The 

initial procedure of the project will be starting with study of previous experimental project, 

and then continued with testing the effectiveness of the waterproofing material using ASTM 

D5957: Flood Testing Horizontal Waterproofing Installations. Then, after conducting 

overall process will begin to choose the cost-effective waterproofing material depends on 

the testing result data analysis. Lastly, the analysis on the effectiveness of the waterproofing 

material will benefit UTeM maintenance team on choosing cost-effective strategies in 

selection of materials and coatings. 
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CHAPTER 2 

 

 

LITERATURE REVIEW 

2.1 Introduction 

In this chapter, research from journal, internet, books, and other resources have been 

used to get information and facts regarding to this research project. The aim of this study is 

to create a basic knowledge and information from previous knowledge and ideas to complete 

this project. 

2.2 Building Envelope  

 The building envelope is comprised of all building components that serve to divide 

the interior from the exterior. The outer wall, foundation, roof, windows, and doors comprise 

the building envelope. Some subsystems, including heating, cooling, and ventilation 

equipment, plumbing, and electrical systems, effect the performance of building envelope. 

The interaction between subsystems and building envelope components, as well as other 

occupant actions, can alter the performance of building envelope. 

A building's envelope is a complex and vital element. However, it is frequently the 

most overlooked part of a structure. The building envelope should be designed, built, and 

maintained appropriately to avoid air and water infiltration through envelope and 

condensation of moisture within the envelope system (Seaverson, 2006). A building 

envelope is typically described as "tight" or "loose." A structure with a loose envelope allows 

the air to travel more freely throughout, whereas a building with a tight enclosure provides 

for more comfort control, fewer moisture issues, and greater energy efficiency. Obviously, 

a tighter seal reduces natural ventilation, necessitating increased mechanical ventilation. 

These three essential components must be present for a building envelope to work correctly 


