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Abstract. Residential asphalt shingles are engineered composite materials that depend on mineral surfacing, asphalt
coating, reinforcement mat, sealant strips, and roof-system context to maintain weather resistance. Hail impact is a
localized mechanical stress event that can displace granules, bruise the asphalt coating, create dents, or contribute to
cracks and tears. Where protective granules are removed, exposed asphalt may be subjected to increased ultraviolet
exposure, oxygen, moisture, and thermal cycling. These pathways can accelerate localized aging, but field
interpretation requires caution because age-related wear, blistering, scuffing, installation effects, and manufacturing
variation can create visually similar conditions. This paper connects materials chemistry, impact mechanics, and
inspection practice into a repeatable field documentation framework for observing and photographing suspected hail-
related asphalt shingle conditions. It is not a legal opinion, insurance coverage opinion, building-code determination,
or engineering certification.
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1. Purpose and Scope

The purpose of this white paper is to provide a technical framework for documenting asphalt shingle conditions following
suspected hail impact. It is designed for residential roof inspection use, especially where photographic evidence, storm
context, and material behavior must be organized in a clear and repeatable way.

This paper intentionally avoids sales claims and insurance conclusions. It focuses on what can be observed, how those
observations relate to the material system, and how evidence should be captured so that later reviewers can separate
observed facts from interpretation.

2. Asphalt Shingles as a Composite Material System

Modern residential asphalt shingles should be treated as layered composite materials, not as a single sheet of asphalt.
ASTM D3462/D3462M describes asphalt shingles made from glass felt or felts impregnated and coated with asphalt and
surfaced on the weather side with mineral granules [1]. Manufacturer descriptions similarly identify the basic system as a
fiberglass base mat, waterproofing asphalt, and surface granules [2].

This composition matters because each layer has a distinct job. The mat provides dimensional reinforcement. The
asphalt coating provides water-shedding and adhesive properties. The mineral granules form the weathering surface,
protect the asphalt coating from direct solar exposure, and contribute to surface durability and fire performance. The
shingle does not perform as intended when these layers are considered in isolation.

From a chemistry perspective, the asphalt coating is especially important because asphaltic materials can harden and
lose flexibility as exposure to heat, oxygen, ultraviolet radiation, and environmental moisture progresses. Research on
asphalt shingle durability emphasizes the importance of coating asphalt properties in service performance [3], while
broader asphalt-binder literature supports that ultraviolet and thermo-oxidative exposure can affect stiffness and
mechanical response [4].

3. Hail Impact as a Mechanical Stress Event

Hail impact is a short-duration, localized transfer of kinetic energy into the shingle surface. Depending on hailstone size,
density, velocity, roof slope, shingle age, temperature, support conditions, and product construction, the resulting surface
condition may range from slight granule displacement to visible dents, bruising, tears, or fractures.

IBHS research treats hail impact resistance as a measurable materials-performance issue and evaluates asphalt shingle
response using realistic hail impact methods. Its impact-resistance protocol is structured around observable damage
modes including dents, tears, and granule loss [5]. This is important because a field inspection should avoid reducing
every suspected hail mark to one generic label. The documentation should identify the specific damage mode observed.
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A critical field point is that impact marks must be evaluated in context. Granule loss can occur from aging, handling, foot
traffic, blistering, installation effects, manufacturing variation, tree abrasion, and other mechanical sources. A credible
inspection therefore documents both the suspected impact marks and the surrounding roof condition.

4. Post-Impact Degradation Pathways

When hail impact displaces granules, the immediate visible condition is often a darker area where the asphalt coating is
less protected by the weathering surface. The practical concern is not only the mark on the day of inspection, but the
altered exposure environment at that location.

The primary post-impact pathways are: (1) increased ultraviolet exposure at exposed asphalt; (2) increased thermal
cycling at dark exposed areas; (3) oxygen exposure that can contribute to oxidative hardening; (4) moisture exposure at
disrupted surfaces; and (5) mechanical vulnerability if the coating or mat has been bruised, cracked, or torn. These
mechanisms do not prove functional damage by themselves, but they explain why localized granule displacement should
be photographed with scale, location context, and roof-plane orientation.

Recent hail-risk research has also examined the cumulative effect of sub-severe hail on asphalt shingle granule loss,

noting that smaller hailstones are more common and may contribute to granule displacement over time, especially on
naturally weathered materials [6]. This supports a documentation approach that records not only isolated large impact
marks, but also distribution patterns, concentration, roof age indicators, and collateral evidence.

5. Differentiating Suspected Hail Indicators from Look-Alike Conditions

Effective field documentation requires comparison. The inspector should photograph suspected hail indicators and non-
hail look-alike conditions on the same roof where present. This reduces the risk of over-attributing roof conditions to a
single cause.

Condition Common visual clues Documentation emphasis

Suspected hail impact Localized granule displacement, circular or Close, mid-range, and roof-plane photos;
irregular impact area, possible bruise, dent, scale reference; slope ID; compass
crack, or tear; may align with collateral soft- orientation; collateral evidence.
metal impacts.

Age-related granule loss More uniform wear pattern, exposed high-sun | Document distribution across roof planes and
slopes, general thinning, gutter granules, compare old versus fresh exposure.
faded roof surface.

Blistering Raised or ruptured asphalt blisters; often not | Photo blister edges, distribution, and non-
associated with storm direction or collateral impact texture; avoid labeling as hail without
impacts. pattern support.

Scuffing / foot traffic Linear or smear-like abrasion, repeated near | Document walking path, mechanical smear,
access paths, ridges, valleys, or service and nearby service penetrations.
areas.

Manufacturing / installation effects Patterned or repeated conditions across many | Capture repeated pattern, installation details,
shingles; poor adhesion, nail issues, or batch- | and roof age / product information where
related surface irregularities. available.

6. Field Documentation Recommendations

A technically useful inspection record should make the roof reviewable by someone who was not present. The most
effective inspection file separates observed facts, image evidence, storm context, and interpretation. The following field
workflow is recommended for use with Inspector Roofing Protocols(TM) and the VerifiFrame 4K(TM) photo standard:

- Assign roof-plane IDs before close-up photography, such as Slope A, Slope B, front-left, rear-right, or compass-based
labels.

- Capture three image distances for each material condition: context photo, mid-range location photo, and close-up with
scale.

- Use consistent scale references such as a ruler, tape, or marked gauge; avoid relying on zoomed images without
scale.

- Photograph collateral indicators such as soft-metal vents, gutters, downspouts, screens, ridge caps, and exposed
accessories.

- Record roof age indicators separately from suspected storm indicators, including brittleness, curling, blistering, prior
repairs, oxidation, and uniform granule loss.

- Preserve original image files when possible and maintain a photo log with file name, roof plane, condition label, date,
and inspector notes.
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- Avoid over-cropping. Every close-up should connect back to a mid-range and roof-plane image so the mark can be
located later.

7. Limitations

Field photographs can document visible roof conditions, but they cannot fully reconstruct the exact storm event, hailstone
properties, shingle formulation, pre-event condition, or microscopic material changes. Laboratory testing, engineering
evaluation, manufacturer review, or other expert analysis may be required in disputed or high-stakes cases.

This paper should not be used as a standalone determination of causation, coverage, code compliance, or remaining
service life. It is a documentation framework that helps structure field evidence so that conclusions, when made, are
better supported and easier to review.

8. Conclusion

The most defensible approach to suspected hail damage documentation is neither purely visual nor purely theoretical. It
combines materials-science reasoning with disciplined field photography. Asphalt shingles rely on the interaction of mat,
asphalt coating, granules, sealant, roof support, and weather exposure. Hail impact can disrupt that system locally, and
granule displacement can change the chemical exposure environment of the asphalt coating.

For Inspector Roofing and Restoration, the practical value of this framework is consistency: every roof inspection should
be organized so that the evidence is understandable, auditable, and repeatable. That is the difference between a
collection of roof photos and a technical inspection record.
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