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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
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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

• “To 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.”

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.
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Consolidation by Vibration

Thanks to our colleagues in Committee 309...

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

During Vibration

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

Visible Surface Effects of Consolidation on Formed 

Concrete Surfaces

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

• “To 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.”

• “A mockup may be necessary to evaluate this 

combination of parameters. The pump access 

spacing intervals should be shown in the 

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

consolidation with vibration
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Radius of Influence
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Access to Consolidation
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Vibration Insertions
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Add to Commentary section 25.9.5

“To allow for adequate consolidation of the 

concrete, consider providing a 4 in. square 

opening for an internal vibrator with a head 

diameter of 2 ½ in. to reach through to the 

bottom of the beam/girder for at least one 

location per 16 in. of beam/girder width and 

sufficient openings for internal vibration 

insertions at a maximum spacing of 16 in. 

on center along the length of the 

beam/girder.”

Design reinforcement with 

access for vibration
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Add to Commentary section 25.9.5

• “The structural drawings should show the 

placing sequence, especially the layering of 

beam-to-beam and beam-to-girder 

intersections, with consideration to 

intersecting beam and girder depths and 

concrete cover for each of the intersecting 

members.”

• “Coordination of different design disciplines 

(e.g. electrical, mechanical, building skin) in 

the early schematic design phase is 

recommended to minimize congestion that 

would adversely affect reinforcement 

placement and concrete 

placement/consolidation.”
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• Industry papers describes an epidemic 

of rebar congestion that is “seriously 

threatening the viability of nuclear power 

plant (NPP) construction.”

• They recommend a rebar density value 

of 200 pounds per cubic yard (200 pcy) 

during schematic design to trigger ”early 

insight and course correction before it is 

too late.” 
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• The 200 pcy threshold seems 

reasonable for standard elevated 

slabs, but it may still be low for 

other structural members. In many 

cases, it makes every member on 

the project subject to scrutiny.

• Based on industry experience, we 

chose trigger densities as shown in 

Table 4.
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