
The Chemistry of Failure: How Summer 
Heat Destroys Your Roof 
When evaluating the condition of their home's exterior, most 
homeowners focus on physical damage—looking for shingles torn 
away by the wind or dents caused by heavy hail. However, the most 
relentless and pervasive destructive force is entirely invisible to the 
naked eye: the complex chemical degradation caused by prolonged 
exposure to extreme summer heat and solar radiation. As a materials 
science researcher, I study how building products perform under 
environmental stress. The traditional asphalt shingle, while 
ubiquitous, is highly susceptible to this specific type of thermal 
breakdown. For homeowners considering a roof replacement 
philadelphia property owners must understand the chemistry of this 
failure to make informed, durable material choices that can withstand 
the increasingly severe thermal loads of modern summers. 

The Composition of a Standard Asphalt Shingle 

To understand the failure, we must understand the composition. A 
standard architectural shingle is essentially a composite material. It 
consists of a fibreglass mat core, which provides tear strength and 
stability. This core is heavily coated in oxidized asphalt, which serves 
as the primary waterproofing agent. Finally, the top surface is 
embedded with ceramic-coated mineral granules. These granules 
provide the aesthetic colour, but more importantly, they are the 
primary shield protecting the delicate asphalt below from the sun's 
destructive ultraviolet (UV) rays. The longevity of the entire system 
depends entirely on the chemical stability of that central asphalt layer 
and its ability to hold onto its protective granular shield. 

Volatilization and the Loss of Flexibility 

Asphalt is not a solid; it is a highly viscous, semi-solid mixture of 
complex hydrocarbons. It contains essential lighter oils and volatile 
compounds (plasticizers) that give the shingle its crucial flexibility, 
allowing it to expand and contract smoothly as the temperature 
fluctuates between day and night. During a peak summer day, the 
surface temperature of a dark roof can easily exceed 160 degrees 
Fahrenheit (70 degrees Celsius). Under this intense, sustained heat, 
these essential lighter oils begin to literally bake out of the asphalt—a 
process known as volatilization. As the asphalt loses these plasticizers, 
it undergoes a chemical change, transitioning from a flexible, 
waterproof membrane into a rigid, brittle, and highly fragile state. 

Thermal Shock and Surface Cracking 
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Once the asphalt has become brittle through volatilization, it is highly 
vulnerable to "thermal shock." In the late afternoon, when a sudden 
summer thunderstorm rolls in, the temperature of the roof surface can 
drop 40 or 50 degrees in a matter of minutes as the cold rain hits the 
superheated shingles. A healthy, flexible shingle rapidly contracts 
without issue. A brittle, degraded shingle, however, cannot 
accommodate this sudden, violent contraction. The stress causes the 
rigid asphalt to snap, creating micro-fissures and widespread surface 
cracking, often referred to as "craze cracking." These cracks break the 
waterproof seal, allowing subsequent rain to penetrate the membrane 
and reach the vulnerable decking below. 

The Acceleration of Granular Loss 

The degradation of the asphalt also compromises the shingle's ability 
to hold onto its protective ceramic granules. The asphalt acts as the 
adhesive holding the granules in place. As the asphalt dries out and 
becomes brittle, its adhesive properties fail. The granules begin to 
detach and wash away into the gutters during every rainstorm. This 
creates a devastating feedback loop: as more granules are lost, more 
raw asphalt is exposed directly to the sun’s UV radiation, which 
exponentially accelerates the rate of volatilization and thermal 
cracking. Once significant granular loss is evident (often seen as dark, 
shiny bald patches on the shingles or heavy sediment in the gutters), 
the chemical failure of the system is absolute, and total replacement is 
urgently required. 

Conclusion 

The deterioration of an asphalt roof is fundamentally a chemical 
process driven by extreme thermal stress. Understanding how intense 
summer heat bakes out essential plasticizers, leading to brittleness, 
thermal cracking, and catastrophic granular loss, allows homeowners 
to recognize the invisible signs of a failing envelope. When upgrading, 
this knowledge empowers property owners to seek out advanced, 
modified-bitumen products or highly reflective "cool roof" 
technologies specifically engineered to resist this relentless chemical 
degradation. 

Call to Action 

Do not let extreme summer heat destroy your home's primary defense. 
Our experts install advanced, highly durable roofing systems 
engineered with modified asphalt and reflective technologies to resist 
thermal degradation and maximize lifespan. Contact us today to 
upgrade to a heat-resistant exterior. 
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homeowners prevent displacement, protect neighborhood property 
values, mitigate public health hazards, and stimulate the local 
economic recovery. Swift residential repair is the foundational block 
upon which the entire city rebuilds and recovers. 

Call to Action 

Contribute to the rapid recovery of our community by securing your 
damaged property immediately. Our locally based emergency 
response teams are mobilized and ready to provide expert, rapid 
stabilization to protect your home and our city. Contact us now for 
urgent assistance. 
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