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òReinforcement Congestion in Cast-in-Place Concreteò

ACI Concrete International December 2022

J. Klinger, O. Antommattei, A. Csont, T. Prater, M. Damme & B. Suprenant
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Congestion = Safety Hazards 

Workers are at risk working 

through congested steel

Increases cost of work 

Creates repair work

Adds rework
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Current ACI 318-19 Commentary guidance for seismic 

design and Constructability

Design must consider constructability
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Current ACI 318-19 Code requirements for reinforcing 

steel details (PT concrete end anchorage zones)

Design must consider tolerances of 

fabrication and placement.
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From ACI 309R-05

Design must consider access to 

provide proper consolidation



THE WORLDôS GATHERING PLACE FOR ADVANCING CONCRETE

Attempt to outsmart 

congestion with slump

- 8 in. slump

- 26 in. spread (SCC)

Does higher slump or using 

SCC solves the problem? 
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For heavy congested rebar, 

SCC and high slump helps 

but the max aggregate size 

must be adjusted too 
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Add to Commentary section 25.9.5

ÅñTo allow for tolerances on fabrication and placement of 

reinforcement, consider selecting: (a) the beam/girder at 

least 1 in. per ft (of beam/girder width) larger than the 

minimum required; or (b) the beam/girder at least 2 in. 

larger on each side than the intersecting column to allow 

outermost horizontal bars in the beam/girder to pass by 

the vertical longitudinal bars with minimal interference.ò

Design must consider cross-section 

width and rebar congestion
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Proposed equation to simplify minimum beam width:

(Account fabrication tolerance, ½ in. + placement tolerance, ½ in.):

 Minimum beam width = 2(A+B+C) + (n -1)(D+db)

Constructable beam width = min width (1 + 1/12), rounded up to the 

nearest inch. This calculation adds 1 in. of width (per foot of beam 

width) to account for these tolerances.



THE WORLDôS GATHERING PLACE FOR ADVANCING CONCRETE

Consolidation by Vibration

Thanks to our colleagues in Committee 309...

Å ACI 309.1R-08: Report on Behavior of Fresh Concrete 

During Vibration

Å ACI 309.2R-15: Guide to Identification and Control of 

Visible Surface Effects of Consolidation on Formed 

Concrete Surfaces

Å ACI 309R-05: Guide for Consolidation of Concrete
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Add to Commentary section 25.9.5

ÅñTo allow for adequate consolidation of the 

concrete, consider providing access for a 5 in. 

diameter pump hose at regular spacings and 

designing a concrete mixture that is compatible 

with the concrete placement pump hose 

insertion spacing.ò

ÅñA mockup may be necessary to evaluate this 

combination of parameters. The pump access 

spacing intervals should be shown in the 

construction documents.ò
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Access is important
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Design reinforcement with access to 

consolidation with vibration


