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structural design
tube systems: 
In structural engineering, the tube is the name given to the systems where in order to resist lateral loads (wind, 
seismic, etc.) a building is designed to act like a three-dimensional hollow tube, hence the name, cantilevered per-
pendicular to the ground. The system was introduced by Fazlur Rahman Khan while at Skidmore, Owings and Merrill’s 
(SOM) Chicago office. The first example of the tube’s use is the 43-story Khan-designed DeWitt-Chestnut Apartment 
building in Chicago, Illinois.Tube structure can be used for office, apartment, and mixed-use buildings. Most build-
ings in excess of 40 stories constructed in the United States from the period after World War II to the 1990s were 
of this structural type. It is slowly being overtaken by the use of core-supported type structures.
Materials: 
The system can be constructed using steel, concrete, or composite construction (the discrete use of both steel and 
concrete).
Concept: 
The tube system concept is based on the idea that a building can be designed to resist lateral loads by designing 
it as a hollow cantilever perpendicular to the ground. In the simplest incarnation of the tube, the perimeter of 
the exterior consists of closely spaced columns that are tied together with deep spandrel beams through moment con-
nections. This assembly of columns and beams forms a rigid frame that amounts to a dense and strong structural wall 
along the exterior of the building.This exterior framing is designed sufficiently strong to resist all lateral loads 
on the building, 

BUNDLED TUBE STRUCTURE:
Characteristics:
-Instead of one tube, a building consists of several tubes tied together to resist the lateral forces
-Introduces additional shear-resistant “webs” inside the building to improve the effectiveness of façade-level   
tube structure
-The additional stiffeners compensates for the effect of shear lag
-Tube is subdivided into smaller tubes by the additional “webs”
-These tubes can be dropped off at different heights, breaking up the form of the building.

skin design
double skin facade:
1. natural ventilation - because the facade is comprised of two layers of glass, occupants are able to increase the 
use of natural ventilation through the incliment weather. the first layer of skin on the outside protects from the 
elements allowing the innerglazing to be kept open.
2. better acoustical insulation - using a double facade system, it is possible to reach the same acoustical insula-
tion with the interior window open as it would be in a traditional single glazing system with window closed.
3. reducing heating and cooling - the air in the space located between the two skins is heated in the winter months 
and acts as insulation to keep the internal heat in the building. in the summer months the occupant is able to reduce 
the need for air conditioning by using the natural ventilation to cool the building at night. both methods help to 
reduce the cost of heating and cooling throughout the building.
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