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Notice all the different forms of cladding (covers) that the Designer has specified for this 
office building. Consider all the possible points of moisture entry and loss of HVAC.



Primary functions of cladding.

1) Keep the water out of the building (from gravity, wind driven and air pressure);
2) Preventing air leakage (minimize the expenses of the HVAC system);
3) Controlling the passage of light (especially sunlight);
4) Controlling the radiation of heat (maintain an acceptable interior surface temperature 
that is comfortable for occupants);
5) Controlling the conduction of heat;
6) Avoid thermal bridges (eg, between the external metal studs and the exterior walls); and
7) Controlling sound from the outside.

Secondary functions of cladding.Secondary functions of cladding.

8) Resisting structural movements from wind forces, earthquakes, creep, etc.;
9) Controlling the passage of water vapor;
10) Adjust to movement in the building;
11) Adjust to thermal expansions and contractions within the cladding system  due to 
temperature differentials between the inside and the outside;
12) Adjust to differences between the cladding system and the structural frame; 
13) Resist fire; and
14) Weather gracefully (without streaking, oxidation, corrosion, freeze-thaw spalling).



Installation requirements for cladding.

1) Should be easy to install with attachment tolerances,
2) Have adequate dimensional clearances, and
3) Provide a back-up with a secondary system.

Conditions required for water penetration.

1) Cladding surfaces are exposed to water, which is the case in all except small buildings 
with overhangs;

2) The cladding system must have some openings. Cladding should be designed without 2) The cladding system must have some openings. Cladding should be designed without 
any openings, essentially as barrier wall. This is difficult to achieve because the 
sealed joints must be perfect. This also implies precise and consistent field 
installations. The reality is that all building move, which tears or pulls the 
sealants loose. Sealant are continuously exposed to the destructive forces of the 
elements. Therefore, a practical design often has internal drainage and or 
secondary lines of defense, such as a brick cavity wall, etc.

3) A force must exist to move the water through the opening, such as heavy winds, etc.



Conceptual approaches to provide a watertight cladding wall.

1) Keep water away from the wall, with say, a broad overhang, although it will still be 
subjected to wind driven rain;
2) Eliminate all wall openings (create a Barrier wall). Seal every seam and opening. The 
difficulties with this approach is that sealants are not likely to be perfectly installed, and 
will probably fail over the life of the building. Instead, develop an internal drainage or 
secondary defense system.
3) Eliminate or neutralize the forces that move water into the building. These forces are 

- Gravity,
- Momentum,
- Surface tension and capillary action, and- Surface tension and capillary action, and
- Wind.

Each are now considered.



Gravity.

The forces of gravity causes the 
water to enter the cladding. 
Resolve this action by sloping the 
joints and openings towards the 
outside.



Momentum.

The momentum of the rain 
(mass x velocity) when falling 
at an angle, carries the water  
droplets into the cladding.

The solution is to offset the edges 
from each side at the aperture, or 
cover the aperture  or joints.



Surface tension.

Water adheres to the joint and is 
drawn into the cladding.

The solution is to create a drip 
groove as shown in the figure at 
the right.



Capillary action.

Water is pulled into the cladding. 

The solution is to create in the upper 
panel an opening larger than a droplets 
of water. Since the droplets can not 
bridge across the opening, they drain 
downward, instead on inward.



Air pressure.

A difference in the air pressure 
between the inside and the 
outside of a building will push, 
or pull water into cladding.

The solution is to create a 
pressure equalization chamber 
behind the joint.



Rainscreen principle.

Design the cladding to allow the wind pressure differences between the outside and inside 
to neutralized themselves.
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Weather-stripping is designed to counteract the force of the wind. Gravity is countered by the 
sloped sill; the momentum by the upturned interior sill; the surface tension by the drip grove, 

and the wind by the interior weather-stripping.



Sealant joints.

Most cladding systems don’t just use the rain-screen principle, but rather, also include the 
use of sealants.

The function of sealants is to fill all the cladding joints in order to prevent the flow of air 
and water while at the same time they provide allowances for the movement of the different 
components of the cladding system.

Sealant materials.

There are two types, the so-called “gunnable”  and 
the other are solid sealants.

The gunnable sealants are viscous, sticky liquids 
(mastics) that are injected into the joints. They are 
applied with a caulking gun (whence their name).



Categories of gunnable sealants.

- Low-range sealants – caulks, have a limited elongation, and are used for filling cracks 
and secondary joints (but not cladding).

- Medium-range sealants, which are often butyl rubber or acrylic, have an elongation from 
5 to 10%, and are used to seal “non-working joints (mechanically fastened).

- High-range sealants are a two-part mixture (polysulfides, polyurethanes, or silicones) 
have elongations of around 50%, and are used to seal the joints in cladding.



Joint design.

1) If the joint is too narrow, it will fail when there 
is movement.

2) If the joint is too deep, the sealant is wasted and 
there is an excess pressure on the edges.there is an excess pressure on the edges.

3) Here the joint is correctly proportioned.



Joint design and installation.

Joint sealantprimer

Steps in preparing to seal the joint:

1) Clean the surfaces,

Backer rod

1) Clean the surfaces,

2) Install primer (paint, may be optional) in 
order to improve the adhesion,

3) Install the backup rod to fill the joint and 
provide some support. This backer rod is a 
spongy material that does not stick to sealant,

4) Install the sealant, and

5) Tool the joint.

cladding cladding



Solid sealants include gaskets and preformed tapes. These types of sealants are widely 
used because they are not as susceptible to errors in installation.



The curtain-wall system.

Curtain-walls are the building’s exterior 
cladding system. They are supported at 
each story by the structure’s steel or 
concrete frame. Each panel is attached 
through some special device. Because 
the attachments are at each floor, the 
cladding can be very light and easy to 
handle.



Curtain-wall testing.

Mockups of cladding systems are built and tested before they are adopted for a building. 
These tests check the rate of air infiltration; they test for static water penetration; 
dynamic water penetration and the cladding’s structural performance under loads. If there 
are test failures, then the cladding will be redesigned and retested until it passes the 
approval of the Designers. Only after this procedure is concluded, will fabrication 
commence.

Cladding and Building Codes.

Building Codes are primarily concerned with the structural strength of the cladding, the 
attachment to the structural frame of the building, its fire resistance, the fire-stops, its 
energy efficiency, thermal resistance, vapor retardation and air leakage.

Sustainability issues.

Glass creates a large energy consumption in buildings, so it use must be justified. 
Windows may be made operable to reduce energy costs. Insulate all opaque areas (non-
glass areas); eliminate thermal bridges. Design for air tightness. Orient the building to 
reduce energy consumption. Consider the installation of photovoltaic cells.


