© 2026 IJRTI | Volume 11, Issue 5 May 2026 | ISSN: 2456-3315

Performance Evaluation of APP Membrane
Waterproofing with Protective Layers for
Industrial Roofs

Tanmaya Manohar?, Amiyajyoti Nayak?
1Student, Department of Civil Engineering, Gandhi Institute for Technology, Bhubaneswar, Odisha, India
2Professor, Department of Civil Engineering, Gandhi Institute for Technology, Bhubaneswar, Odisha, India
Corresponding Author Email: tanmaya2024@qift.edu.in, amiyajyoti@gift.edu.in

Abstract

Industrial roof structures are continuously exposed to moisture, temperature variation, ultraviolet radiation,
and environmental loading, which may result in leakage, thermal cracking, and deterioration of structural
components. An effective waterproofing system is therefore essential to improve durability and reduce long-
term maintenance costs. This study evaluates the performance of Atactic Polypropylene (APP) membrane
waterproofing systems integrated with multilayer protection arrangements including insulation boards, vapor
barriers, screed concrete, and tile finishing. The investigation was carried out through field-based application
methods and comparative analysis with conventional waterproofing systems. Performance assessment was
conducted using water ponding tests, leakage inspection, thermal resistance observations, and maintenance
evaluation. The findings indicate that APP membrane waterproofing provides excellent resistance against
water ingress and environmental exposure. The inclusion of protective layers significantly improves
mechanical protection and minimizes thermal stress on roof slabs. Comparative analysis revealed that APP
membrane systems provide balanced performance in terms of durability, flexibility, service life, UV
resistance, and cost-effectiveness. The study concludes that APP membrane waterproofing with protective
layers is a reliable and sustainable solution for industrial roof applications.

Keywords: APP membrane, waterproofing, industrial roofs, thermal resistance, durability, polymer modified
bitumen.

1. Introduction

Waterproofing is one of the most important aspects in the construction and maintenance of industrial
structures. Industrial roof slabs are frequently exposed to severe weather conditions such as rainfall, thermal
expansion, ultraviolet radiation, and moisture penetration. These conditions may lead to cracking, corrosion of
reinforcement, leakage, and gradual reduction in structural service life. In industrial facilities, roof leakage
can also affect machinery, electrical systems, stored materials, and production activities.

Conventional waterproofing systems such as cementitious coatings and ordinary bituminous treatments often
show limited performance under long-term environmental exposure. Polymer-modified bituminous
membranes have therefore become widely accepted due to their flexibility, durability, and crack-bridging
ability. Among these systems, APP membrane waterproofing is commonly used in industrial applications
because of its high temperature resistance and improved weathering properties.

The present study focuses on the field performance evaluation of APP membrane waterproofing systems
combined with protective layers including insulation boards, vapor barriers, screed concrete, and tile
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finishing. The study also compares APP membrane performance with other commonly used waterproofing

systems.

2. Literature Review

Several researchers have highlighted the importance of waterproofing systems in enhancing the durability and
service life of reinforced concrete structures. Traditional cementitious waterproofing systems are generally
economical but are susceptible to cracking under thermal movements and environmental effects.

Studies on polymer-modified membranes indicate that APP membranes provide superior resistance against
ultraviolet radiation, water penetration, and temperature variations. The membranes also exhibit improved
adhesion and flexibility compared to conventional systems.

Researchers have further reported that the use of insulation boards and screed concrete above waterproofing
membranes reduces thermal stress and protects the membrane from mechanical damage. However, detailed
field-based evaluations of multilayer APP membrane systems for industrial roof applications are still limited,
which forms the basis of the present investigation.

3. Materials and Methods

3.1 Materials Used

e APP membrane with 3 mm thickness

e Bituminous primer

e Polystyrene insulation boards of 25 mm thickness
e 150 GSM vapor barrier

e M25 grade screed concrete

e Protective tile finishing

3.2 Methodology

The waterproofing process was executed systematically to ensure proper adhesion and long-term durability.
Initially, the roof slab surface was cleaned thoroughly to remove dust, debris, and loose particles. A coat of
bituminous primer was applied over the prepared surface to improve bonding characteristics.

The APP membrane was then installed using the torch-on method with proper overlap at joints and edges.
Special attention was provided at corners and vulnerable locations to avoid leakage paths. After membrane
installation, insulation boards were placed above the membrane to reduce thermal stresses. A vapor barrier
was installed over the insulation layer, followed by screed concrete and tile finishing.
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3.3 Testing Procedure

The waterproofing system was evaluated through water ponding tests conducted for a duration of 24 to 72
hours. Visual inspection was performed to identify leakage, dampness, or surface defects. Joint integrity and
membrane condition were also assessed during the testing period.

4. Results and Analysis

4.1 Field Observations

No visible leakage or dampness was observed during the water ponding test, indicating satisfactory
waterproofing performance. The APP membrane system demonstrated improved resistance against thermal
variations and environmental exposure. The multilayer protective arrangement also minimized the risk of
mechanical damage to the membrane.

The use of insulation boards significantly reduced thermal stress on the roof slab, while screed concrete
provided additional surface protection. Compared to conventional waterproofing systems, the APP membrane
system required lower maintenance.

4.2 Comparative Analysis

Parameter APP Membrane | SBS Membrane | Cementitious PU Membrane
Flexibility Moderate High Low High

UV Resistance Good Moderate Poor Moderate

Life Span 10-15 15-20 2-5 7-10

(Years)

Maintenance Low Low High Medium

The comparative study indicates that APP membrane systems provide balanced performance in terms of
flexibility, durability, UV resistance, and maintenance requirements. Although SBS membranes exhibit higher
flexibility, APP membranes are more suitable for industrial roof applications subjected to elevated
temperatures.
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Performance Comparison of Waterproofing Systems
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Figure 1. Comparative service life of waterproofing systems.

5. Discussion

The study confirms that APP membrane waterproofing systems perform effectively when combined with
multilayer protective arrangements. Insulation boards reduce thermal stresses caused by temperature
fluctuations, while screed concrete protects the membrane from external mechanical impact. Proper surface
preparation and overlap control during installation are essential to ensure long-term performance.

Field observations further indicate that APP membrane waterproofing systems can significantly improve the
durability and reliability of industrial roofs. The multilayer system also contributes to reduced maintenance
costs and improved structural protection.

6. Conclusions

APP membrane waterproofing with multilayer protection is a durable and cost-effective solution for industrial
roof applications. The system demonstrates excellent resistance against water ingress, thermal effects, and
environmental exposure. The incorporation of insulation boards, vapor barriers, and screed concrete enhances
the overall service life and reliability of the roof system.

7. Future Scope

Future studies may include laboratory testing for tensile strength, permeability analysis, and long-term
performance monitoring under different climatic conditions. Comparative evaluation with advanced
waterproofing technologies and sustainable roofing systems may also be explored.
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