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Detailed Explanation

This workbook is structured around real-world structural elements—such as beams, columns, slabs,

footings, and walls—and walks the user through each design in accordance with ACI 318-19, including

its latest updates on strength reduction factors, load combinations (e.g., ASCE/SEI 7-16), strut-and-tie

modeling, seismic detailing requirements, and the expanded use of performance-based design concepts.

Each example includes explicit references to relevant code sections (e.g., §22.2.2 for flexural strength,

§25.4.2.3 for development length), highlights critical checks (e.g., minimum reinforcement, ductility,

serviceability limits), and explains deviations from typical practice—such as when using high-strength

concrete or alternative reinforcement types like ASTM A1035 CS bars. The annotations emphasize not

only 'how' but also 'why'—clarifying code intent, distinguishing between mandatory requirements and

advisory provisions, and addressing common misinterpretations. Furthermore, the workbook integrates

contemporary practices such as sustainable design considerations (e.g., reduced section sizes enabled

by high-performance concrete) and digital workflow implications (e.g., compatibility with structural

analysis software outputs). It is widely used in university capstone courses, professional licensure exam

preparation (e.g., PE Civil–Structural), and firm-level quality assurance reviews to ensure consistency

and compliance across design teams.
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# Component

1 Annotated step-by-step design examples

2 Direct cross-references to ACI 318-19 code sections

3 Explanatory commentary on design decisions and code intent

Applications

# Application

1 Educational instruction in undergraduate and graduate reinforced concrete courses

2 Professional development and continuing education for practicing structural engineers

3 Code compliance verification and peer review in design offices

Related Concepts

# Concept

1 Strength design method

2 Load and resistance factor design (LRFD)

3 Strut-and-tie modeling (STM)
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