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• BCSA cement’s properties are useful for precast/prestressed and structural 

repair

– Low shrinkage

– Fast setting/fast strength gain

– Many practical questions remain

• Past work at University of Oklahoma on prestressed concrete

– Improved prestress losses

– Good flexural strengths

– Good bond to prestressing strands

BCSA Cement in Structural Concrete
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Initial Practical Concerns
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• w/c – strength relationship 

similar to PC

– 3 hour strength

– 28 day strength

Initial Practical Concerns
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Flexural Strengths of BCSA Cement 

Concrete

• 12 reinforced concrete beams made with either PC or BCSA cement

• 6 Tension Controlled

• 6 Compression Controlled

• Tested at different ages

Cook, G.W., Murray, C.D., “Early Age Performance of Reinforced Concrete Beams Made with BCSA Cement.” 

ACI Materials Journal 117, no. 01 (2020).
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> 1.0 GOOD

Flexural Strengths of BCSA Cement 

Concrete

𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑀𝑜𝑚𝑒𝑛𝑡 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝐴𝐶𝐼 𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝑀𝑜𝑚𝑒𝑛𝑡 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦
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Flexural Strengths of BCSA Cement 

Concrete

Ductility Index =
𝐷𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑡 𝑈𝑙𝑡𝑖𝑚𝑎𝑡𝑒

𝐷𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑡 𝑌𝑖𝑒𝑙𝑑

BCSA Multi Hour BCSA 1 Day

Weaker Concrete
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Current ACI CRC Study

Mertol, H. C., Rizkalla, S., Zia, P., and Mirmiran, A.” Characteristics of compressive 

stress distribution in high-strength concrete.” ACI Structural Journal, Vol. 105, No. 5. 

2008.

Flexural stress-strain of BCSA cement concrete

εcu = 0.003

StrainStress
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Current ACI CRC Study

Mertol, H. C., Rizkalla, S., Zia, P., and Mirmiran, A.” Characteristics of compressive 

stress distribution in high-strength concrete.” ACI Structural Journal, Vol. 105, No. 5. 

2008.
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Current ACI CRC Study
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Current ACI CRC Study
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Shear Strength of BCSA Cement Concrete
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Chesnut, C.W. and Murray, C.D. “Shear Capacity of Reinforced Concrete made with BCSA Cement.” ACI 

Structural Journal 120, no. 1 (2023).
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Shear Strength of BCSA Cement Concrete

BCSA

PC
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Shear Strength of BCSA Cement Concrete
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• Code procedures appear to be adequate for predicting BCSA concrete 

structural strengths

– True for flexural and shear strengths

• Ongoing work investigating stress-strain relationships

• Unique mixture design considerations

– But major benefit is similarities to PC

Conclusions
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cdmurray@uark.edu

Questions?

This material is based upon work supported by the Engineering 

Research and Development Center Geotechnical and Structures 

Laboratory (ERDC-GSL) under Contract No. W912HZ21C0037.
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