
Why Architects Should Consider ESCS Lightweight Concrete in Mid-rise 

Construction 

As urban landscapes evolve, mid-rise buildings—typically 4 to 12 stories—are 

becoming a cornerstone of sustainable and efficient development. One material with a 

long history of success in this space is ESCS lightweight concrete, a high-performance 

solution that offers a compelling blend of strength, durability, sustainability and cost 

savings. 

The key benefits that ESCS Lightweight Concrete provide to midrise construction are: 

1. Design Freedom Through Reduced Load 

With a unit weight up to 30% lighter than 

conventional concrete, ESCS allows for: 

• Longer spans and thinner slabs, which 

enables open floor plans and flexible 

layouts 

o Reduced slab thickness: Example—

5.25" LWC vs. 6.5" NWC 

o Lower density: ~110 pcf (LWC) vs. 

~145 pcf (NWC) 

o Result: Less concrete and steel 

required 

 

• Reduced structural demands, which can 

translate to sleeker profiles and more 

expressive facades 

• Greater adaptability when dealing with 

challenging soil conditions or seismic zones  

o Foundation savings: Up to 27% 

reduction in footing costs due to 

lower dead load  

o Smaller framing members and shallower foundations 

2. Thermal Efficiency for Greener Buildings 

The internal structure of ESCS aggregates enhances thermal insulation, contributing to: 

• Improved energy performance 

• Reduced HVAC loads 

• Support for LEED and other green certifications 



• Easier to meet sustainability goals without compromising aesthetics or comfort 

3. Fire Safety Without Sacrificing Design 

ESCS lightweight concrete offers inherent fire resistance, making it ideal for multi-family 

and mixed-use mid-rise buildings. It supports: 

• Code compliance 

o 50% higher fire resistance rating than NWC  

o Meets ACI 216.1-14 standards with leaner sections 

• Peace of mind for occupants 

• Design continuity, even in fire-rated assemblies 

4. Durability That Supports Long-Term Vision 

Architects design for decades, and ESCS concrete delivers: 

• High compressive strength 

o ESCS lightweight concrete can easily achieve strengths greater than 

5,000 psi 

• Resistance to freeze-thaw cycles and chemical attack 

• Low maintenance envelopes and interiors 

• Designs that stand the test of time—both structurally and visually. 

5. Sustainable Materials 

ESCS aggregates are made from abundant natural materials and require less energy to 

transport. Using them helps architects: 

• Reduce embodied carbon 

• Tell a compelling sustainability story 

• Align with clients’ ESG goals 

6. Cost Advantages of using ESCS Lightweight Concrete in Mid-rise Buildings 

Lightweight concrete has long been shown to be an economical alternative to normal 

weight concrete and steel design in buildings with elevated floor structures. One key 

component of lightweight concrete is the decreased slab thickness required for fire 

resistance ratings. In many designs, the thickness of the floor slabs can be reduced by 

as much as 18 percent.  This reduction in the floor slab thickness as well as the 30 to 35 

percent reduction in the density of concrete frequently makes lightweight concrete the 

most economical design. Despite higher per-yard cost, total project cost can be 9–12% 

lower 



Cost Case Studies: 

Trumble and Santiago1 analyzed the advantages of using lightweight concrete in a 15-

story office tower and a four-level parking structure. They investigated the cost of using 

normal weight concrete designs, lightweight concrete designs and structural steel 

designs. Many different combinations of steel and slab structures were analyzed, and 

based on availability of materials, constructability, fire ratings, durability, function and 

cost of construction, lightweight concrete floor slabs were selected for the two 

structures. 

In their analysis, the lightweight concrete floor systems were $0.44 to $0.61 less 

expensive per square foot than the normal weight concrete floor systems. They state in 

their conclusion that, even considering the cost premium of lightweight concrete, studies 

and actual construction analysis showed the lightweight concrete to be the most 

economical system. 

In Moreno’s 1995 research2, he used the ESTIMATE program to analyze the cost effect 

of using lightweight concrete in structures.  He used several data scenarios and 

analyzed the effect of slab thickness, required foundation type to support the load and 

other construction costs. He found that in a majority of the cases when all aspects of the 

design were analyzed, lightweight concrete floor slabs were the most economical 

design approach.   

The Concrete Society’s lightweight concrete committee in the late 1970s issued a 

report. The report updated the demonstration of a cost comparison between various 

types of lightweight floors each having the same specification of foundations.  It showed 

the ranking of lightweight structural concrete with its equivalent structural elements to be 

between 20% less expensive and 9% more expensive when examination is made as 

the worst possible case. Moreover, in the case of solid slabs (which are not strictly 

comparable because of the stronger foundations required) lightweight concrete is about 

7% less expensive than hollow tiles and 14% less expensive than normal density 

concrete floors considering the best case.3   

Final Thoughts - Applications That Inspire 

From precast panels and floor systems to structural frames and fire-rated walls, ESCS 

lightweight concrete supports a wide range of architectural expressions. Whether you're 

designing a boutique hotel, a residential complex, or a mixed-use development, it offers 

the versatility and performance to bring your vision to life. 

In mid-rise architecture, every material choice is a chance to innovate. ESCS lightweight 

concrete isn’t just lighter—it’s smarter, greener, more adaptable, and more economical. 



For architects seeking to balance beauty, performance, and sustainability, it’s the 

material of choice. 
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