
The Ingenious Outrigger Design That
Revolutionizes High Rise Buildings
When it comes to constructing tall skyscrapers, engineers constantly seek
innovative solutions to tackle the challenges posed by gravity, wind forces, and
structural stability. One such groundbreaking design that has taken the world by
storm is the outrigger system. With its ability to improve a building's resistance to
lateral forces, the outrigger design has become a game-changer in the world of
high-rise construction.

Understanding the Basics of Outrigger Design

The outrigger system involves the use of horizontal structures, often referred to
as outrigger trusses or belts, strategically positioned at various intervals along the
height of a building. These outriggers are typically connected to the building's
core or columns and extend outward to the building's perimeter. By doing so, they
create additional stability and improve overall structural performance.

Outriggers work by reducing the bending moments and shearing forces
experienced by the core or exterior columns. By distributing these forces more
evenly throughout the structure, outriggers help optimize the building's ability to
withstand lateral loads caused by wind, earthquakes, or other external factors.
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One of the critical advantages of the outrigger design is its ability to minimize the
building's overall sway. As tall buildings are exposed to strong winds at higher
elevations, their natural response is to deflect, which can cause uncomfortable
movements for occupants. The outrigger system significantly reduces these
movements, ensuring a more stable and comfortable environment inside the
building.

Types of Outrigger Systems

There are several types of outrigger systems commonly used in the design of
high-rise buildings:

Belt Truss Outrigger System

The belt truss outrigger system consists of horizontal trusses that form "belts"
around the building. These belts are located at different heights and are
connected to the core or exterior columns. This configuration helps redistribute
the lateral forces, resulting in enhanced stability and overall performance.

Outrigger Core System

In the outrigger core system, the outrigger trusses are directly connected to the
building's core walls. This design creates an integrated structural mechanism that
improves the building's overall lateral stiffness. Additionally, the outrigger core
system allows for more efficient use of the building's core space.
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The super outrigger system is a variation of the belt truss design. It involves the
use of larger and stronger outrigger trusses placed closer to the top of the
building. This system is ideal for locations with high wind forces or areas prone to
significant seismic activity.

The Advantages and Benefits of Outrigger Systems

Outrigger systems offer various advantages that make them an excellent choice
for high-rise buildings:

Enhanced Structural Stability

The primary advantage of outrigger systems is the substantial improvement they
bring to a building's structural stability. By effectively distributing and reducing
lateral forces, outriggers enhance the building's ability to withstand wind or
seismic loads.

Minimized Building Sway

Outrigger systems significantly reduce the building's sway, contributing to a more
comfortable and stable environment inside. This benefit is especially valuable in
regions prone to strong wind or high-seismic activity, where excessive building
movements can cause discomfort or even compromise safety.

Increased Architectural Freedom

The use of outrigger systems allows for more design flexibility, as they offer
additional support and stability. Architects can incorporate larger open spaces,
extensive glazing, or unique shapes without sacrificing structural integrity.

Cost Efficiency

While the initial construction costs may be higher due to the complexity of
outrigger systems, they often result in long-term cost savings. The improved



structural stability can reduce the need for additional reinforcement, making
maintenance and repairs more manageable and cost-effective.

Improved Safety

By enhancing the building's ability to withstand lateral forces, outrigger systems
contribute to improved safety for occupants. This is especially important in
earthquake-prone areas, where the risk of structural collapse is a significant
concern.

The outrigger design has revolutionized the construction of high-rise buildings,
bringing a host of benefits and advantages. By effectively distributing lateral
forces, minimizing building sway, and enhancing structural stability, outrigger
systems have become a crucial component in modern architectural design.

As engineers continue to push the boundaries of skyscraper construction,
outrigger systems will undoubtedly play a pivotal role in the development of taller,
safer, and more awe-inspiring buildings.
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Outrigger systems are rigid horizontal structures designed to improve a building’s
stability and strength by connecting the building core or spine to distant columns,
much in the way an outrigger can prevent a canoe from overturning. Outriggers
have been used in tall, narrow buildings for nearly 500 years, but the basic design
principle dates back centuries.

In the 1980s, as buildings grew taller and more ambitious, outrigger systems
eclipsed tubular frames as the most popular structural approach for supertall
buildings. Designers embraced properly proportioned core-and-outrigger
schemes as a method to offer far more perimeter flexibility and openness for tall
buildings than the perimeter moment or braced frames and bundled tubes that
preceded them. However, the outrigger system is not listed as a seismic lateral
load-resisting system in any code, and design parameters are not available,
despite the increasingly frequent use of the concept.

The Council on Tall Buildings and Urban Habitat’s Outrigger Working Group has
addressed the pressing need for design guidelines for outrigger systems with this
guide, a comprehensive overview of the use of outriggers in skyscrapers. This
guide offers detailed recommendations for analysis of outriggers within the lateral
load-resisting systems of tall buildings, for recognizing and addressing effects on
building behavior and for practical design solutions. It also highlights concerns
specific to the outrigger structural system such as differential column shortening
and construction sequence impacts. Several project examples are explored in
depth, illustrating the role of outrigger systems in tall building designs and
providing ideas for future projects.

The guide details the impact of outrigger systems on tall building designs, and
demonstrates ways in which the technology is continuously advancing to improve
the efficiency and stability of tall buildings around the world.
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