
Architecture 324
Structures II

Reinforced Concrete Beams
Ultimate Strength Design
(ACI 318-14) – PART II

• Reinforcement Detailing
• Reinforced Concrete Examples
• 3D-Print Evolution (Video)
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Details of Reinforcement

Size
• Nominal 1/8” increments

Grade
• 40   (40 ksi)
• 60   (60 ksi)
• 75   (75 ksi)

University of Michigan, TCAUP                                                                Structures II                   Slide 2 of 21



Details of Reinforcement
ACI 318  Chapter 25.2
Placement of Reinforcement

• Cover (ACI 20.6.1)

• Horizontal spacing in beams, sh (ACI 25.2.1)
1 inch
db
4/3 dagg,max

• Vertical spacing in beams (ACI 25.2.2)
Min 1 inch
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https://www.constructioncost.co/honeycombing-in-concrete.html

Details of Reinforcement

ACI 318  Chapter 25
Placement of Reinforcement

• Chairs

• Bolsters
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http://contractorsupplymagazine.com

https://catalog.formtechinc.com



Details of Reinforcement
ACI 318  Chapter 25

Minimum bend diameter
• factor x db

Hooks for bars in tension
• ACI Table 25.3.1
• Inside diameter

Bends for stirrups
• ACI Table 25.3.2
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Details of Reinforcement
ACI 318  Chapter 25

Development length of bars 
• 12” min
• Based on table 25.4.2.2
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https://www.buildinghow.com



Other Useful Tables:

Jack C McCormac, 1978, Design of Reinforced Concrete,
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Ferrocement

• Pioneered by Pier Luigi Nervi
• Dense, small gage reinforcement
• More flexible shapes – no formwork
• Well suited for thin shells
• Less cracking
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Ferrocement

• Pioneered by Nervi
• Dense, small gage reinforcement
• More flexible shapes – no formwork
• Well suited for thin shells
• Less cracking
• Low-tech applications
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Priory Benedictine Church, Missouri, 1956. Architect Gyo Obata Palazetto dello Sport, Rome, 1957. P.L. Nervi 

Fiber Reinforced Concrete

Several different fiber types:
• Steel  (SFRC)
• Glass (GFRC)
• Plastic e.g. polypropylene
• Carbon
• Organic e.g. bamboo

Better crack control
Secondary reinforcement 
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Glass Fiber Reinforced Concrete - GFRC
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Carbon Fiber Bamboo
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Textile Reinforced Concrete (TRC)
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Shotcrete

• Pneumatically applied
• High velocity
• Can include fiber
• Applied to backing 
• Reinforced with bars
• Soil stabilization, tunnels
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https://www.youtube.com/watch?v=awpmJriWcEw

3D-Print Evolution


