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Abstract: 

During the early months of 2020, governments across the world began restricting the 
movements of citizens and mandating business closures in response to the COVID-19 
(SARS-CoV-2) pandemic. Construction sites were shut down due to government mandate 
or in response to myriad difficulties presented by the circumstances. Building materials 
left on-site with direct weather exposure may deteriorate significantly in a short span of 
time. In this series, we will examine the most corrosive weather conditions for unused 
materials and assemblies and identify those materials most vulnerable to deterioration 
during a construction site shutdown that lasts weeks or months.



Introduction
Building materials and assemblies deteriorate naturally, both through daily use and by regular exposure to the elements. 

However, the life of building materials and assemblies can be maximized if installed and maintained per industry-developed 

best practices. Nevertheless, when those same materials are exposed to conditions beyond their design parameters—especially 

when they sit on an inactive construction site waiting for installation or are already installed without any protection—they can 

degrade rapidly, depending on the type of protection that is implemented. In some instances, they can fail completely in a brief 

period.  

Exterior conditions vary widely depending on the construction site location and season. As we are in mid-summer, this 

third article in the series addresses the effects of 

ultraviolet light. Other articles in this series address high 

temperature, rain, and wind. 

Ultraviolet radiation makes up a part of the 

electromagnetic spectrum emitted from the sun that 

consists of X-rays, ultraviolet light, visible light and 

infrared light as shown in Figure 1.  

Ultraviolet radiation is comprised of UV-A (with wavelength ranging from 0.32 µm-0.40 µm), UV-B (with wavelength 0.29 

µm-0.32 µm) and UV-C (with wavelength < 0.29 µm). These are stated in decreasing order of radiation to earth’s surface due 

to ozone-layer protection in the stratosphere. The wavelengths of UV that usually affect hydrocarbon compounds can be 

summarized as shown in Figure 2.

Effects of Ultraviolet Radiation 
on Building Components
UV radiation—mainly UV-A with a 

wavelength in the range of 320 nm up to 

400 nm—constitutes the major portion of 

radiation that reaches the earth’s surface 

and can be detrimental to various building 

components when exposed continuously 

for a longer duration. It is also important 

to consider the amount of UV radiation 

that affects the site, in case of shutdown, 

with the help of a UV index since it varies 

widely based on latitude (see Figure 3). 

This article addresses the effect of UV on several building components: 

1. Air and weather barrier 

2. Traffic coating

3. Below grade waterproofing 

4. Roofing membrane 

5. Concrete sealers

Figure 1: Different types of elctromagnetic radiation with varying 

wavelength ranges in micrometer (µm). Source: Allen 2001

Figure 2: Table summarizing wavelengths that is needed to breakdown molecules in 

hydrocarbons. Source: Sharman 1989

Figure 3: UV Index in July for North America. 

Source: Barrett 2020



Air and Weather Barrier
Composition varies across air and weather barriers. These barriers can be either sheet-applied or fluid-applied products. A few 

of the common compositions include polyethylene, polypropylene, polyurethane with silicone, and polyethylene with asphaltic 

compounds. When subjected to UV radiation, these hydrocarbons undergo chemical decomposition of the bond that exists 

between the hydrocarbon molecules, releasing carbon dioxide and water. This process varies with time and is mainly dependent 

on the duration of continuous exposure to UV radiation.

Some products undergo UV degradation within two months of continuous exposure, while others take up to 12 months. Products 

made of polyethylene compounds have less UV stability when compared to products with polypropylene. Regardless, when both 

these products are considered in a self-adhered sheet air barrier, synthetic or aluminum facer products increase the number 

of days the product can be left exposed to UV (refer to Figure 4 ). In some scenarios, the team may opt to modify storage for 

materials already on site, rather than obtaining new products that are more UV resistant. In such cases, the UV stability can be 

increased by covering the material with compatible, felt products from the same or a different manufacturer, or by using UV 

resistant paints, tapes, or other air barrier products on top  of it. This will help extend the length of time that the product can be 

left exposed to UV and help protect the membrane in case of unforeseen situations.

In order to avoid damage caused by UV, 

cover weather barriers with cladding as 

soon as possible. Also, the detrimental 

effects of the UV radiation during the 

shutdown period can be minimized by 

adding UV stabilizers compatible with 

the fluid applied compounds or choosing 

products that consist of UV-stabilizing 

compounds or have UV-resistant 

properties. For instance, selecting STPE 

membranes over other products may 

be beneficial since they can be left 

exposed to UV for up to 12 months after 

installation, giving more flexibility during 

a construction site shutdown. 

If the UV exposure for an installed 

product is longer than expected, it may 

be necessary to replace the system. 

The manufacturer should be consulted 

before launching into full replacement 

of an air/weather barrier. Some products can be successfully stripped off the substrate and replaced. Improper removal of a 

damaged product might cause the substrate to peel off and become unfit for future use, so this procedure requires planning and 

test attempts. Sometimes, when a self-adhered, sheet air barrier suffers a localized damage—especially at the edges—it can be 

repaired in areas where the membrane de-bonds with the surface by either treating the edges and/or caulking, instead of a full 

replacement. When the self-adhered air barrier suffers from damage at intermittent locations, a typical target patch of air barrier 

sheet material or self-adhered membrane is applied over the damaged area. When a fluid-applied air barrier suffers from UV 

damage, more product is applied over the damaged area, thereby repairing it locally. 

Figure 4: Bar graph summarizing common compounds present in air barrier products 

with the length of exposure to UV. Source: WPM
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Traffic Coating
A traffic coating for vehicular surfaces—also called traffic topping— is considered an elastomeric waterproofing membrane. 

Traffic-coating systems are typically comprised of a base coat, intermediate coat (some with aggregate), and topcoat (with 

aggregate for slip resistance). For pedestrian traffic coating systems, the intermediate coat is typically eliminated. Traffic-

coating systems are usually applied over normal weight concrete but can be applied over wood and metal substrates for 

pedestrian surfaces.

The base coat provides the primary waterproofing function, and has lower tensile strength to allow for crack-bridging flexibility. 

In many common elastomeric membrane systems, the flexible base coats are chemically composed of two-component, 

aromatic polyurethane compounds. These are not resistant to impact and are considered highly UV-unstable if left exposed for 

long periods (over 5 days for some products, but not all) during installation. 

The intermediate coat, if used, and the topcoat layers have aliphatic material properties that have higher tensile strength, wear 

capability, UV-exposure capability, and impact resistance to vehicular and pedestrian traffic patterns. In some manufacturer 

systems, these materials may be the same product. However, the base coat layer’s UV protection relies solely on the 

intermediate and topcoat layers. During installation, surface preparation and base/intermediate/topcoat applications are timed 

for optimal exposure. 

As per most manufacturers, the base coat and intermediate/topcoat layers need to be applied within 8 to 9 hours. For exposure 

of the base coat without any topcoat application, most manufacturers’ absolute limit is five days. Excessive UV exposure past 

manufacturer limits will likely create instability within sections of the traffic coating, resulting in degradation and delamination 

(peeling) of the base coat. If degradation of the base coat surface is occurring, small holes may become prominent that allows 

multiple locations for the collection of small amounts of moisture over time. 

If the deteriorated sections are not identified prior to application of intermediate and topcoat layers, the moisture will be 

trapped in the system, causing blisters and multiple locations of failure. Consequently, the service life of the final traffic-coating 

system may be reduced significantly.

Below Grade Waterproofing
Below grade waterproofing is usually designed to last the entire life of the structure. With new construction, this is usually 

applied on the “positive” side of a structure. It can be divided into post-applied or pre-applied, before casting concrete in-place 

or covering the membrane with shotcrete layer. Some of the main components of any below grade waterproofing membrane 

can be classified as one of the following: Bentonite, High Density Polyethylene (HDPE), rubberized asphalt, polyurethane, 

or Polyvinyl Chloride (PVC) with or without composite ethylene sheets. Most of these are products contain hydrocarbons 

and—with exposure to UV radiation—oxidation and breakdown of these hydrocarbons will occur, thereby decreasing the life 

expectancy of any or all the compounds. 

When using below grade products, it’s important to ensure the membrane’s exposure to UV radiation remains well below 

the determined limit. Several bentonite and composite ethylene sheet products have longer UV exposure limits: up to a year, 

when compared to products with HDPE and rubberized asphalt components. Some products might lose workability and 

become brittle when exposed to UV. When construction shuts down, cover up the waterproofing membrane, either by casting 

concrete or by using a protection board or drainage board to cover the exposed membrane until construction resumes. Even 

though bentonite remains unaffected by the UV radiation, the polyethylene compounds within the membrane contain granules 

that affect the time frame for UV exposure. Membranes already exposed to UV may need to be removed and replaced if the 

exposure limit was exceeded. As with other materials, it is critical to consult with the manufacturer prior to removing the 

product.



Roofing
Common roofing membranes include PVC, EPDM, SBS, APP and other asphaltic membranes. Common compounds in these 

roofing membranes include polyurethane, bituminous-aromatic or styrene complex molecules. The basis of degradation 

of these products is dependent on the exposure of hydrocarbons to varying wavelengths of UV radiation, molecular 

decomposition, and oxidation processes. 

When hot fluid-applied, asphalt, waterproofing membranes are already installed before construction shutdown, it is important 

to eliminate exposure as degradation begins at a faster pace. Hot fluid-applied membranes that have a protection course are 

good for up to 30 days under UV exposure but begin breaking down after only 15 days without the protection course. When 

exposure exceeds 30 days, but assuming the membrane was covered with a protection course, the surface should be cleaned, 

the destroyed membrane should be removed, and a new waterproofing membrane should be laid down with a protection sheet. 

If the shutdown of a construction site is planned beforehand, the hot fluid-applied membrane can be protected by either using 

a better protection sheet that will allow UV exposure up to 20 years or covering the applied area with insulation or pavers to 

maintain the integrity of the membrane once the activity resumes. 

Cold fluid-applied waterproofing system products are liquid-applied polyurethane or urethane compounds. The main difference 

between the two compounds is that the polyurethane compounds are formed by linking long chains of urethane molecules, 

making the material more durable than the urethane products. Urethane membranes should never be exposed to UV. While 

some of the polyurethane products might last under UV exposure for up to 14 days, other products might last up to 120 days. 

When damage is suspected, complete replacement is more complicated because the process will involve abrading the surface 

to receive a new coat of the membrane. Also, this method of replacing the waterproofing system will involve significant 

manpower. 

The Polymethyl Methacrylate (PMMA) waterproofing products are best suited for long term exposure to UV because they 

suffer less damage, withstanding the radiation for more than a year. Many PMMA products state allowable exposures time to 

be around 20 years or more. One of the main reasons for this extended exposure can be attributed to the chemical composition 

of PMMA, which is mainly an acrylic compound. These compounds are known to suffer minimal damage when exposed to UV 

radiation. Hence, PMMA is one of the best suited waterproofing system for areas that may be exposed to UV for a longer length 

of time.

The SBS (Styrene Butadiene Styrene) roofing membrane base-ply products are usually comprised of bitumen, known for its 

flexibility and strength. A base-ply membrane typically cannot be exposed to UV for more than three months. The butadiene 

molecules are more susceptible to UV radiation because they contain unsaturated, carbon-carbon double bonds. Some 

manufacturers allow for exposure of the base-ply membranes up to three months, while other manufacturers allow up to six 

months. The length of allowable exposure of a membrane is highly dependent on the manufacturer’s literature, despite similar 

the chemical compositions of the products. 

Concrete Coatings and Sealers 
Concrete coatings and sealers include the following: Epoxies, Polyurethanes, Acrylics, Silanes, and Siloxanes, listed in order 

of UV stability. As discussed earlier, epoxies are known to be highly UV-unstable when compared to polyurethanes or acrylics. 

Acrylics are known to be the most UV-stable compounds, taking a long period of time to decompose under UV radiation. The 

silanes and siloxanes are known to be highly UV-stable and can be used for outdoor applications. 

Epoxy sealers—especially the clear epoxies—turn yellow when continuously exposed to UV, sometimes within a period of only 

three weeks. These epoxy products are typically listed for interior use only. Hence, when a situation arises where the flooring 

is done even before the enclosure components are built, it is important to protect these sealers with a protection board, after 

allowing sufficient cure time of 72 hours.



If the sealers turn yellow (especially the clear epoxies) due to continuous exposure to UV without any protection, the epoxy 

flooring needs to be re-coated after slightly abrading and solvent-wiping the surface to remove all the yellowish regions within 

the flooring. In the case of pigmented flooring, they tend to fade under continuous UV exposure and will require re-coating after 

roughening and solvent-wiping the surface.

Certain manufacturers have invented various methods to tackle the epoxy-based flooring issues, either by introducing UV 

stabilizers within the product (thereby altering the chemical composition) or using an aliphatic or polyurethane topcoat to 

prevent the epoxy molecules from decomposing under UV. 

Conclusion
Ultraviolet radiation can cause significant damage to installed products, requiring extra care to protect materials during an 

extended construction site shutdown. With a relatively small investment, construction restart costs can be minimized by 

installing temporary protective membranes and coatings or choosing UV-stable products from the outset.
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