
Wall Cladding



Curtain Wall vs. Bearing Wall

• Curtain Wall: An 
exterior wall (opaque or 
glazed) supported from 
a structural wall or 
frame.

• Curtain Walls are 
lighter weight and  
thinner making taller 
buildings more 
affordable and practical 
(more space available, 
better insulation).

• May be pre-fabricated 
or built in-place



Curtain Walls – Design Considerations
• Structural Considerations:

– Dead Load:
• Carries it’s own weight (typically over 

one-floor height).

– Wind Loads:
• Must withstand potentially high positive 

and negative pressures. Specific 
analysis may be required for tall 
buildings.

– Seismic Loads:
• Must withstand high accelerations and 

movement in multiple planes.

– Thermal Expansion/Contraction:
• Building frame may change dimensions 

due to inside temperature.
• Cladding may change dimensions due 

to outside temperature.
• Inside/Outside temperature differential.

– Moisture Expansion/Contraction:
• Some materials (e.g., brick, stone) may 

expand after installation and wetting.
• Some materials (e.g., concrete, CMU) 

may shrink while curing).

– Building Movement:
• Wind/Seismic Frame Deflections
• Concrete Frame Creep
• Foundation Settlement



Curtain Wall - Design Considerations

• Resistance to Water:
– Rain-Screen Principle (pressure equalization)
– Water Vapor Control: 

• Extreme Inside/Outside temperature differentials cause 
condensation within assembly causing corrosion, loss of 
insulation value, staining.

• Insulation: mitigates temperature differentials .
• Vapor Barrier: typically in inside surface. Used to retard 

vapor movement.

• Sun/Light Control:
– Passive Heating
– Interior Daylighting
– Glare
– Material Weathering
– Reflectance/Radiation

• Hot (or cold) wall mass will feel uncomfortable.
• External Shading, Material Reflectance/Absorbtion.

• Temperature/Insulation:
– Conductance/Thermal Transfer

• Provide insulation.
• Avoid Thermal Bridging (provide thermal breaks).

• Sound Transmission:
– Typically to lower sound transmission from outside.
– Provide air-tightness, wall mass, resiliency.



Curtain Wall - Design Considerations

• Mechanical/Electrical:
– Provide space to accommodate mechanical and electrical.

• Air Infiltration/Leakage:
– Prevent loss of conditioned air.
– May bring water or water vapor into assembly.
– Prevent with proper seals and gaskets.

• Fire Resistance – Code Provisions:
– Non-combustible materials.
– Structural strength: panels and connections.
– Fire-stops between floors.

• Weathering:
– Resistance to Elements:

• Degradation: Oxidation, Corrosion, Spalling.
• Patina: (e.g., copper, stone).
• Imperviousness: (e.g., ceramics, glass, stainless steel).

– Provisions for Cleaning.
– Damage Avoidance: impacts, abrasion, freeze/thaw cycles.

• Installation:
– Interior or Exterior Installation
– Adjustability to Frame inaccuracies.
– Clearances and Accessibility for Maintenance.



Curtain Wall - Design Considerations: Frame 
Movement

• Design 
Considerations:
– Build Solid, Stiff 

Structural Frame
– Minimize 

Temperature 
Differentials

• Anticipate 
Expected 
Movements

• Design 
System/Attachment 
to account for 
expected 
movements



Curtain Wall Types - Opaque

• Facing
– Masonry
– Precast Concrete
– GFRC
– Stone
– Metal

• Back-up
– Structural Frame
– Steel Studs
– Masonry



Curtain Wall Attachments

• Adjustability:
– Slotted holes
– Over-sized holes
– Shims
– Thread Adjustments



Curtain Wall Attachments

• Provide Positive 
Mechanical Connection:
– Embedment

– Threading

– Dovetail 

• Corrosion Resistance:
– Lead/Tin

– Stainless Steel

– Galvanized Steel



Curtain Wall – Water Infiltration

• Curtain Walls, particularly in tall 
buildings, may be subject to high 
pressures. Water may move in 
any direction, and be forced into 
the smallest cracks.

• Strategies for Mitigating Water 
Infiltration:
– Barrier Wall: provide impervious 

seal at exterior face. Required 
meticulous detailing, 
craftsmanship, and maintenance.

– Barrier Wall with Internal 
Drainage: adds a secondary line 
of defense should the exterior 
face seals fail.

– Rainsreen: neutralizes pressure 
differentials.



Curtain Wall - Rainscreen

• Rainscreen:

– Pressure Equalized 
Wall Design

– Use of Pressure 
Equalized Chamber 
(PEC) between rain 
screen and air barrier

• Neutralizes pressure 
so will not carry water 
through the air seal 
(located toward the 
interior side of the 
assembly)

• PEC divided into 
chambers – typically 
not greater than two 
floors high and two 
bays wide. This 
allows each portion of 
the building to react 
to the localized 
pressure conditions.



Curtain Wall Sealant Types
• Sealants: Provide for movement in 

joints while resisting moisture, sound, 
air, and water vapor infiltration.

• Joint Dimensions: 1/8”-1”, typically 
3/8”-1/2”.

• Facing Materials:
– Metal
– Concrete
– GFRC
– Stone
– Masonry
– Tile

• Sealant Types:
– Gunnable (sealant gun, tooled):

• Low Range – not used in cladding
• Medium Range – used for non-working 

joints
• High Range – typically used in 

cladding systems.

– Solid Sealants:
• Gaskets: Rubber compounds
• Preformed Cellular Tape: Expands 

after installation to fill gap
• Preformed Solid Tape: used only in lap 

joints.



Curtain Wall - Masonry



Curtain Wall – Masonry Pre-Fab Panels
• Bricks are layed-up 

conventionally in factory 
and properly reinforced.

• Panels may be single-
wythe or insulated double 
wythe:

– Double-Wythe Panels:
• Primary strength from 

reinforcement.
• Metal imbeds and brackets for 

lifting and attachment.
• Rigid insulation board between 

wythes.

– Single-Wythe Panels:
• Bricks reinforced.
• Bricks tied to Steel Studs.
• Batt Insulation between Studs.

• Sealant Typically used for 
joints between Panels.



Curtain Wall – Masonry Pre-Fab Panels



Curtain Wall Precast Concrete Panels



Curtain Wall Precast Concrete Panels



Curtain Wall – Glass Fiber Reinforced Panels (GFRC)

• A thin (approx 1/2”
thick) GFRC 
surface is tied with 
wire to Steel Stud 
Structural 
Backing.

• Batt Insulation 
between Studs

• Panels bolted to 
Structural Frame

• Advantages:
– Lightweight
– Ductile

• Sealant Typically 
used for joints 
between Panels



Curtain Wall – Glass Fiber Reinforced Panels (GFRC)



Curtain Wall – Stone Veneer



Curtain Wall – Stone Veneer



Curtain Wall – Metal Panels
• Metal Panel Claddings of Three 

Principal Types:

– Metal Sheeting with exposed 
fasteners into Stud Wall (Typically 
Industrial and Farm Buildings)

– Stressed-Skin Insulated Panels 
fastened with concealed clips to 
structural frame (Barrier System)

– Single-layer Non-Insulated metal 
panels  fastened with concealed 
clips to structural frame. Rigid 
Insulation placed in wall cavity. 
(Rainscreen System)

• Joints Types:
– Backer Rod and Sealant or 

Interlock and Gasket (Barrier 
systems)

– Overlap (Metal Sheeting)

– Open (Rainscreen)



Curtain Wall – Metal Panels - Rainscreen


