
Post-Tensioned Buildings 
Frequently Asked Questions

What is post-tensioning (PT)?

PT is a construction technique used to reinforce concrete structures, including mid-rise and high-
rise buildings, plus podium structures. The process involves using high-strength steel strand tendon 
reinforcement inside structural elements to prestress the concrete after it has been cast and cured. These 
tendons create a compressive force (prestressing) within the concrete, which enhances its structural 
performance.

What are the benefits of using post-tensioning (PT) in buildings?

• Increased structural strength: PT enhances the overall strength and load-carrying capacity of a 
structure, allowing for the construction of buildings with thinner, longer span floor systems.

• Reduced material usage: PT allows for the use of thinner concrete slabs in comparison to a 
conventional rebar slab, leading to a reduction in the overall building height, mass, foundations and 
thus a reduction in the overall amount of construction materials, leading to cost savings and a more 
sustainable construction process. 

• Reduced cracking: The applied precompression helps to minimize the formation and propagation 
of cracks in the concrete, improving durability and reducing maintenance requirements over the 
building’s lifespan.

• Improved deflection control: PT allows for better control over deflections and deformations, 
providing a more stable and predictable structure under various loads and environmental conditions.

• Faster construction time: PT facilitates faster construction due to reduced formwork and construction 
cycle time, contributing to overall project time and cost savings.

• Life cycle cost savings: In addition to reduced material usage and faster construction, PT also often 
leads to long-term cost savings due to lower maintenance requirements. 

• Enhanced performance in seismic zones: PT structures have proven to perform well in seismic areas, 
as the technique increases the building’s ability to absorb and dissipate seismic forces.

• Greater architectural flexibility: Cast-in-place PT concrete building structures can take on dynamic 
geometric forms, spans, and shapes that most regular reinforced concrete, wood and steel structures 
cannot. Architectural opportunities for more creative floor plans, cantilevers, transfer levels, spans, 
etc. are facilitated by PT.

About the Post-Tensioning Institute (PTI)

The leading informational site on the post-tensioning construction method, sponsored by the Post-Tensioning Institute (PTI) –  
a nonprofit organization for the advancement of post-tensioned, prestressed concrete design and construction. 

PTI is recognized as the world-wide authority on post-tensioning and is dedicated to expanding  
post-tensioning applications through marketing, education, research, teamwork, and code 
development. 

PTI represents a community of businesses and professionals dedicated to expanding quality  
post-tensioning applications.

www.post-tensioning.org
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How does using post-tensioning (PT) in buildings contribute to green benefits?

The incorporation of PT in buildings offers a range of environmentally friendly advantages, contributing 
significantly to green building practices. One notable benefit is the optimization of material usage as  
PT allows for the construction of buildings with thinner and lighter concrete floor systems. These  
thinner and lighter floor systems then have a domino effect on the remainder of the building 
structure. The building can accommodate programmed space requirements in a reduced height.  
This reduced height means less material for exterior architectural building skin, MEP systems and elevator 
conveyance. The reduction in floor weight can allow for smaller columns, shear walls, bearing walls 
and foundation elements. This reduction in material consumption not only minimizes environmental  
impact but also decreases the energy requirements associated with the manufacturing and 
transportation of construction materials. Reduction in the overall interior conditioned space volume of 
PT buildings also provides long term operational energy and cost savings. Additionally, post-tensioned 
structures exhibit enhanced durability and longevity, reducing the need for frequent repairs and 
replacements. This longevity, coupled with the adaptability and flexibility that PT provides, supports 
sustainable construction practices by extending the lifespan and usefulness of buildings. The overall 
carbon footprint is diminished through the efficient use of resources, decreased energy consumption  
during construction, and the construction of structures that require less maintenance over time. The 
utilization of PT in buildings aligns with green building principles, emphasizing material efficiency, 
reduced energy consumption, and a lower overall environmental impact throughout the life cycle of 
the structure.

How does the implementation of post-tensioning (PT) in buildings contribute to their 
resilience in the face of dynamic loading challenges?

Resilience in PT buildings is a crucial aspect of structural engineering, emphasizing the ability of a 
structure to withstand and recover from dynamic load conditions, such as seismic events or extreme 
weather conditions. PT enhances the structural integrity and robustness of buildings, making them  
more resistant to dynamic external forces. The system allows for flexibility and adaptability, enabling 
structures to absorb and distribute forces effectively. In the face of seismic activity, PT helps dissipate 
energy and reduce damage, ensuring the building can be returned to its original state after a dynamic 
loading event. The resilience provided by PT not only safeguards building occupants, but it also  
minimizes repair costs and downtime, making it an indispensable component in the design and 
construction of buildings in seismically active regions or areas prone to other environmental challenges 
such as high winds.

Can post-tensioning (PT) be used to strengthen and retrofit existing structures?

Yes, PT can be retrofitted into existing buildings to improve their structural performance. This can 
be particularly advantageous when seeking to upgrade older structures to meet modern safety 
and efficiency standards. Strengthening an existing structure with external PT is very effective as 
both a repair and rehabilitation technique, and a method to increase the load carrying capacity of a 
building that is being re-purposed to an occupancy category with larger live loads or more stringent  
serviceability requirements.
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What are the potential cost-savings when using post-tensioning (PT) for buildings?

Utilizing PT in building construction presents a substantial potential for cost savings across various 
aspects of the project. One key advantage lies in the ability to design thinner concrete floor systems 
with longer clear spans. The reduced need for excessive concrete volume translates into direct material 
and labor savings, lowering overall construction costs. The increased spans between supports ,reduces 
the number of supporting beams, columns and foundations, and the reduced floor system self-weight 
can allow for smaller supporting elements. This streamlined design enhances the aesthetic appeal of 
the building and provides for more open and flexible floor plans. PT can also accelerate construction 
timelines and improve cycle time between floors. Other long-term benefits, including enhanced 
durability, minimized maintenance costs, and optimized use of materials, position it as a cost-effective 
solution for building projects.

How does post-tensioning (PT) contribute to design flexibility compared to other 
material choices in building construction?

PT offers greater design flexibility as it allows for unique architectural shapes and configurations. 
This flexibility is often more challenging to achieve with other materials like structural steel, wood, or  
precast concrete elements, making PT a preferred choice for architects seeking innovative designs in 
buildings.

PT PROJECT DATABASE
Representative Project Examples

Discover the world of Post-Tensioning! Check out PTI’s Project 
Database and explore completed example projects from around 
the world. 

Select from the project types: Bridges, Buildings, Parking  
Structures, Repair, Rehabilitation & Strengthening, Slab-on-
Ground, and Special Applications. Read how the owners,  
designers, and contractors tackled unique challenges with  
creative solutions, and why post-tensioning was the reinforcing 
system of choice. 


