
Weather drives more than comfort. For membrane systems that protect a building envelope, it dictates behavior,
longevity, and the kind of maintenance that pays off. As a waterproofing contractor with decades of hands-on
experience, I’ve learned that rainfall intensity, duration, and the accompanying temperature swings interact with
membrane materials in ways that show up as leaks long after the contractor packs up. The aim of this piece is to
trace those interactions in practical terms, with concrete examples from field work, so engineers, facility
managers, and on-site teams can anticipate challenges and plan the right testing and remediation strategies.

Rainfall is more than water falling from the sky. In many subtropical climates, wind driven rain can strike walls at
high velocity, reach joints, and drive moisture into capillary pores that a membrane would otherwise isolate. The
magnitude matters. A sudden deluge can temporarily overwhelm drainage paths and pressure-drive infiltration
through details such as expansion joints or penetrations. A slower, steady rain, on the other hand, interacts with
vapor barriers and air barriers in ways that affect moisture buildup behind the membrane and the interior
humidity profile. Temperature amplifies or tempers these effects. Warmer air holds more moisture, which can
increase vapor pressures and drive moisture toward colder surfaces, where condensation can occur inside wall
cavities if the barrier system is not carefully designed. Colder weather reduces the vapor drive, but it can also
stiffen sheet membranes and slow the curing of certain coatings or sealants applied on site. The two forces - rain
intensity and temperature - shape how a membrane performs in real-world conditions, from below grade
waterproofing to plaza deck waterproofing and beyond.

Water will seek the path of least resistance, and that search process is heavily influenced by the type of
membrane chosen. Fluid applied membranes and sheet membranes behave differently under thermal and
moisture loading. A homogeneous elastomeric layer can accommodate some thermal movement without
cracking, but repeated cycles of heating and cooling can lead to microcracking or crazing that compromises the
barrier. Bentonite membranes add a wholly different set of considerations because their performance hinges on
hydration and swelling characteristics. In practice, a rainstorm followed by a drop in nighttime temperatures can
trigger moisture migration in the substrate, even if the membrane remains largely intact. That dynamic is why
many projects include moisture https://padlet.com/robertaarons70lsgpz/bookmarks-
s0239407y5jg00qcid3c/wish/lkROZPw56OEvQjMg testing and relative humidity testing as part of a post-rainfall
inspection protocol.

The building envelope waterproofing stack is a sequence of defenses. A typical assembly might start with a vapor
barrier to limit moisture diffusion into inner walls, followed by an air barrier to reduce wind-driven infiltration,
then a water-resistive barrier or sheet membrane to deter liquid intrusion, and finally a surface coating or traffic
coating that protects against physical wear and UV exposure. When rain falls heavily, the first line of defense is
the integrity of the surface membrane and the details around expansion joints and penetrations. If water
bypasses the surface, it can reach insulation, drainage boards, and even the structural concrete. Each layer has a
design envelope that includes temperature and humidity ranges. When temperatures drift outside those ranges,
the performance envelope shifts and small problems can become significant.

In this context, the practical questions become: How does rainfall interact with membrane materials at different
temperatures? How do we recognize early signs of stress? What tests give reliable guidance for remedial
waterproofing or building restoration? The answers come from a blend of field observation, laboratory testing,
and a healthy respect for material science. Let me walk through these elements with concrete, experience-based
insights.

Rainfall patterns and membrane behavior
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In the field, I’ve seen the strongest associations between rainfall intensity and the underside of overhangs, plaza
decks, and balcony coatings where perimeter drainage is critical. The membrane’s role is not merely to keep
water out; it also manages the rate at which water can leave, whether through gravity or capillary action. When
rainfall is heavy for several hours, visible signs of stress can emerge at joints, around conduit penetrations, and
where backer rods and silicone sealants join different substrates. If the substrate has microcracks or if the
expansion joints are poorly filled, water can intrude at a rate that overwhelms the drainage path, leading to
hydrostatic pressure behind the membrane. In some cases, the water becomes trapped behind the waterproofing
assembly, condensing as relative humidity rises inside the cavity. That condition can promote mildew growth and,
over time, accelerated material degradation.

Temperature acts as a moderator and magnifier. On a hot day, a sheet membrane may experience thermal
expansion as the asphalt-based or polymer-modified layers soften slightly. If the substrate beneath is stiff, that
differential movement can generate stresses at the edges of joints or around penetrations. In cold weather,
membranes can stiffen, which makes detailing around corners and fixtures more challenging. A common pitfall is
installing a membrane when temperatures are near the lower end of its recommended application window. The
film may cure too slowly, or the surface could still be wet from dew, compromising adhesion. Conversely,
applying a flexible, moisture-curing membrane during a heat wave can lead to excessive skinning or an overly
rubbery surface that doesn’t form a stable bond with primers or backer rods.

We see these dynamics in three practical zones: below grade waterproofing, above grade waterproofing, and
elevated deck areas such as plaza decks or balcony coatings. Each zone has distinct heat and moisture exposure
profiles, but all share a common need for robust detailing, proper substrate preparation, and careful selection of
materials that tolerate the expected temperature and moisture cycles.

Below grade waterproofing often bears the brunt of hydrostatic pressure when groundwater tables rise or rainfall
infiltrates through the soil near the foundation. In these cases, the confinement of moisture behind a membrane
is not just a function of rainfall but of soil moisture and groundwater levels. Temperature influences soil moisture
evaporation rates and, by extension, the vapor balance in the wall assembly. When you observe signs of moisture
through the interior where there is not a clear surface leak, you might be dealing with a moisture migration issue
that traces back to a compromised vapor barrier, an ineffective drainage plane, or a sealant that has aged beyond
its elastic limit. In such situations, a leak investigation can reveal that the root cause lies in a distant crack or joint
that allowed rainwater to follow a long, twisting path before arriving at an accessible surface.

Above grade waterproofing encompasses all the wall surfaces exposed to weather. Here the interaction between
rainfall and temperature is especially pronounced at expansion joints and around fixtures. Expansion joints are
designed to absorb movement, but they are also potential weak spots if computed for the wrong temperature
range or if sealants are chosen without considering long-term UV exposure, wind-driven rain, and abrasive traffic
near the joint. Hydration of bentonite membranes adds another layer of complexity. While bentonite provides
excellent self-sealing properties when dry, moisture exposure changes its behavior. In climates with marked
rainfall and swings in temperature, the bentonite’s swelling characteristics may alter the joint profile, which is why
ongoing inspection and occasional re-sealing become necessary components of a successful above-grade
system.

Traffic coatings and plaza deck waterproofing introduce tangible bearing loads that interact with moisture and
temperature. A busy pedestrian zone or vehicle path generates additional mechanical stress that can create
microcracks if the surface is overheated or if the substrate experiences differential movement due to thermal
expansion. In these contexts, once water penetrates, it can flow along the surface plane or find capillary channels
in substrate pores. The result is a pattern of dampness that seems to propagate in a grid-like fashion around



joints and traffic lines. It is not always a sign of a total failure, but it is a signal that the drainage board and the
backer rods need inspection and, sometimes, resourcing to restore effective drainage and air movement.

Moisture testing and evaluation tools
Understanding rainfall and temperature effects requires a reliable testing protocol. Two widely used tests are
moisture testing and relative humidity testing, and both must be interpreted in light of local climate and the
specifics of the installation. ASTM E1105 is a standard test method for field determination of water leakage
through completed joints or edges. It’s a practical tool in leak investigations because it simulates hydrostatic
pressure and helps confirm whether the joint or membrane detail is truly water-tight under pressure. For interior
humidity conditions, ASTM F2170 defines a standard for in-situ relative humidity testing of concrete slabs using
wound inductive moisture probes. While eager owners often want quick results, the nuance is that humidity and
moisture content can lag behind actual rainfall events. So, timing tests after a rain event - typically 24 to 72 hours
later - often yields the most meaningful data about how the system behaves under real-world conditions.

When you apply these tests in practice, you should also consider moisture testing in the context of concrete
porosity, substrate preparation, and surface contamination. A slab with high porosity can absorb moisture
quickly, which might suggest a need for a vapor barrier or a different surface treatment. Conversely, a very dense
concrete surface may resist moisture ingress but may trap vapor if the vapor barrier is not correctly placed. The
balance between vapor diffusion and bulk water intrusion is delicate, and a membrane system performs best
when both pathways are adequately addressed.

A practical approach for field teams is to blend observation with testing, especially after a heavy rain. Here are
two concise formats I have found helpful on site:

A quick post-storm walkaround to identify obvious leaks or damp patches at joints, expansion joints, and
penetrations, followed by targeted moisture testing in suspect areas.

A staged testing plan that begins with non-destructive surface leakage tests (like ASTM E1105) and
complements them with interior moisture assessments (ASTM F2170) in controlled time windows after
rainfall.

These steps help prevent misinterpretations and guide the crew toward the most productive remedial actions.

Materials and selection considerations under varying weather
The choice of membrane systems must account for the temperature and rainfall profile of the project site. A
sheet membrane approach excels in high-traffic zones and large flat surfaces where the risk of puncture is
controlled, and the balance of elongation and tensile strength can be optimized for the expected movement.
Fluid applied membranes, meanwhile, offer a seamless monolithic layer that minimizes seam failures but can be
sensitive to surface temperature, substrate moisture, and UV exposure over time. In moderate climates, a fluid
applied membrane can be convenient, but it requires careful backer rod and joint sealant coordination at
expansion joints. In hot climates with intense sun, heat accelerated cures and fast-drying products may be
preferred, but you must ensure the product development aligns with the expected long-term durability and
weather exposure.

A robust detailing strategy around expansion joints is essential. Joint sealants - silicone or polyurethane - paired
with appropriate backer rods create a resilient interface that accommodates movement while resisting water
intrusion. In the field, the choice between a pre-formulated sealant and a field-applied solution often hinges on
the project’s movement profile, temperature ranges, and expected traffic. For instance, silicone sealants can



perform well in dynamic environments and exhibit excellent weather resistance, but they require clean surfaces
and proper preparation to avoid premature failure. The interplay between joint sealant and backer rod matters:
the backer rod must be sized to maintain a suitable bondline and to prevent three-point contact that could trap
moisture behind the sealant.

When a building envelope waterproofing system hinges on drainage boards and vapor barriers, the drainage
strategy becomes crucial during heavy rainfall. A well-designed drainage board helps minimize hydrostatic
pressure behind the membrane and aids in directing water toward designated drainage paths. If the board is
damaged or the surface is clogged with debris, rainwater can wick toward the substrate and potentially degrade
the membrane. In such scenarios, the moisture balance shifts toward interior humidity rise, even if the surface
appears dry.

Case-based observations from the field reveal a few recurring patterns worth noting. On projects with elevated
plaza decks, a common culprit after a heavy rain is missed drainage pathways at the deck edges, especially where
planters and edge curbs interfere with natural drainage. In mid- to late-season subtropical climates, wind driven
rain can reach behind parapets and cause damp patches on the inner face of curtain walls if the air barrier is not
continuous. In elevator pits and below grade areas, hydrostatic pressure can push water through joints that have
stretched over time, especially if backfill around the foundation has settled and altered the bed of the
waterproofing system. These are not isolated issues; they reflect the reality that effective waterproofing is a
system problem that requires ongoing inspection and timely maintenance.

Inspection, maintenance, and proactive remediation
I have found that a proactive stance toward maintenance saves money and reduces risk of major damage. A clear,
documented inspection routine after substantial rainfall can reveal the need for re-sealing joints, reapplying
coatings, or addressing microcracks in the sheet membrane. A practical approach is to treat the system as a living
interface that experiences weathering rather than a static, one-off installation. If you notice hairline cracks or
minor delamination in a sheet membrane, that is not an invitation to ignore the issue. Small problems can
escalate under repeated rainfall and temperature swings. In many cases, targeted remediation - such as
reworking expansion joints, replacing degraded silicone sealant, or upgrading the drainage layer - provides a
cost-effective path to extend the life of the assembly.

There is a meaningful distinction between remedial waterproofing and building restoration in older structures.
Remedial waterproofing focuses on restoring water resistance to a compromised area, often by replacing or
upgrading a specific membrane layer and resealing joints. Building restoration, by contrast, addresses broader
decay patterns, such as concrete spalling, efflorescence, carbonation, and rebar corrosion, that may have arisen
over time. In both cases, the goal is to re-establish a durable barrier between the interior and the exterior while
maintaining a safe, dry interior environment. These efforts require careful assessment of substrate conditions,
moisture sources, and the history of rainfall and temperature exposure in the area.

A note on testing cadence and documentation
The value of a robust testing and documentation regime cannot be overstated. In practice, I recommend a
structured sequence that starts at project handover and continues through the first few seasons of operation.
Immediate post-installation tests confirm baseline performance, but it is equally important to monitor
performance after significant rainfall events. The data collected - whether it confirms successful edge seals,
demonstrates effective drainage, or reveals elevated interior RH levels - should feed into a maintenance schedule
and a set of actionable recommendations for the building owner or property manager.



In installations that involve underground or below-grade elements, a focused monitoring plan is essential.
Groundwater pressure is a silent variable, and its effect on hydrostatic pressure can shift rapidly with seasonal
rainfall. It is not unusual to observe a gradual rise in interior humidity in below grade spaces following a spate of
heavy rain, even when the exterior surface shows no obvious leaks. In such cases, humidity testing and moisture
mapping of the wall assemblies help identify the path of moisture migration and guide targeted remediation
before interior damage becomes visible.

The realities of site work demand a balance between ideal conditions and practical constraints. The best
membrane systems have the largest safety margins built into their installation details, but success still hinges on
meticulous field coordination. Drying times, surface preparation, and substrate readiness are as important as the
membrane choice itself. A clean substrate, compatible primers, and correctly sized backer rods create the
foundation for sealing systems that stand up to wind driven rain and hydrostatic pressure.

Practical takeaways for professionals
Prioritize joint detailing and sealant selection with temperature and rainfall regimes in mind. Do not assume a
single solution will perform across all seasons.

Plan for post-storm evaluation, not just initial testing. Water can take time to reveal itself in interior
assemblies.

Use moisture testing and RH testing in tandem with pressure leakage tests to obtain a complete picture of
system performance.

Maintain a robust drainage strategy and ensure that drainage boards and weep holes remain clear after
heavy rainfall.

Invest in ongoing training for field crews on substrate preparation, sealant application, and temperature-
aware installation practices.

In critical areas such as elevator pits and subterranean spaces, treat hydrostatic pressure as a primary design
constraint and validate with targeted tests under simulated conditions when possible.

The intersection of rainfall and temperature with membrane performance is not a curiosity; it is a practical
discipline. When teams understand how moisture moves through a system and how temperature swings
influence material behavior, they can anticipate issues before they become costly problems. This expertise shows
up in the field as better detailing, more resilient installations, and a clearer path to long-term performance. The
objective remains straightforward: protect the interior from water intrusion, preserve structural integrity, and
extend the life of all materials that comprise the building envelope. In that sense, rainfall and temperature are not
merely weather - they are design partners, demanding preparation, vigilance, and a commitment to enduring
waterproofing quality.


