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Summary

• Why consider Precast MH Base adoption as a 
case?

• Engineering & Design Basis
– Precast ASTM C 478 v. C.I.P

• Differential Settlement Concerns (C.I.P. & 
Precast)

• References & Suggested Updates
– Details
– Specifications



Precast MH Base Background

• Used exclusively in Sacramento County
• Accepted and used extensively throughout the 

50 states.
• Arizona: First approval granted in January 

2011 by Pima County Regional Wastewater 
Reclamation District (PCRWRD).  



Sacramento County

• Diametrically Opposite Standard from 
Maricopa County:
– Excludes the use of cast-in-place manhole bases.

• Reasons:
– #1 Reason cited is Higher Level of Quality Control.

• Laser-cut steel forms vs. field ply-wood, provide exact 
pipe penetrations, channeling & consistent mass-
production of shells & finishes.

• Extra Inspection required to assure construction was 
completed correctly.





DRAFT 2012 PCRWRD Engineering 
Standards & Specifications Section 
14.B.I.1(a)



MAG Precast MH Bases? Already 
Acceptable:

• MAG 601.2.6 offers backfill & compaction 
requirements specifically for precast manhole 
bases, therefore precast manhole bases are 
acceptable per MAG.  



• MAG Section 601: Trench Excavation, 
Backfilling & Compaction    
– Section 601.2.6: 



Reasons This Issue Should Be 
Considered as a Case

(Inside & Outside Right-of-Way):

1. Adopting precast AND keeping cast-in-place Manhole base standards 
invites competition & keeps costs low for C.I.P. & Private developers 
following MAG standards.
1. Currently, contractors have monopoly on the only approved method.

2. Keep consistent with 601.2.6 excavation & backfill requirements.
3. C.I.P. & Precast Manhole bases can be considered two different products:

1. Varying levels of quality control
2. No reinforcing vs. reinforcing per ASTM C478
3. No reference standard for Cast-in-Place Manhole Bases.

4. Precast Raises the quality standard for base construction.
5. Precast bases have qualified manufacturer’s engineering data, ASTM 

C478, Cast-in-Place bases has none.



Advantages of Precast Manhole Bases

• Consistent product quality using steel forms & automated batching equipment.
• Higher percent of manhole stacks with precast bases pass vacuum tests.
• Can use ASTM C 923 Resilient Flexible pipe gasket.

– Test requires 7 degrees of Omni-deflection while maintaining 30’ (13 psi) of hydrostatic pressure , no leakage.

• Dry-cast concrete “zero-slump” option, more economical, uses less water.
• Third-Party Plant Audits.
• Engineering-backed product to verify structural design & loading & performance.
• Avg. 28 day strength is 5,500 PSI.
• More economical as inside diameter increases.
• Monolithic lining inserts for tooling, to protect against sewer gasses.

– See lining & coating matrix.



Differences in Design Criteria for C.I.P. 
& Precast Manhole Bases

– Precast
– Precast referenced in ASTM C 

478
– Precast has structural & anti-

flotation calculations to back 
up base designs.

– ASTM C 478.15.3.1  Uses ACI 
318 for bases of design

– Uses ASTM C923 Resilient 
Flexible Pipe Connector for 
differential settlement.

• Cast-In-Place

– No engineering or uniform Ref. Standard for cast-in-place 
bases.

– Designed according to MAG Section 505 CONCRETE.
– No reinforcing requirements spelled out for precast 

manhole bases in specs or details.
– Problems curing in variable out-door weather conditions 

(How do you ensure you’re getting proper placement of 
concrete?)

– Problems with consolidation of concrete. W/No 
compaction standards, even vibrating is difficult.

– Problems working around existing utilities if excavation 
reveals sloppy, chunk of concrete that’s hard to remove.



Precast MH Base Design Criteria
•BASIS OF DESIGN ACI 318

•4000 PSI CONCRETE COMPRESIVE STRENGTH

•6” MIMIMUM SLAB THICKNESS

•REINFORCING STEEL CONFORMING TO ASTM

•MINIMUM SLAB STEEL AREA .012 IN.2 / LINEAR FT

•MINIMUM WALL STEEL AREA .0025 X DIA. / VERT FOOT

•JENSEN PRECAST RECOMMENDS ALL PRECAST BASES ALSO

•DESIGNED TO ASTM C890 A-16 (H20) WHEEL LOAD UPTO 25’ 
OF BURY



Differential Settlement:
• One member settling at a different rate than 

another.



False:

• “Precast concrete manhole bases are 
susceptible to differential settlement”…



True:

• Cast-in-Place AND precast manhole bases are 
at EQUAL RISK for differential settlement.

• Why would precast base take a more stringent requirement, and settle more than 
a pour-in-place base?

• What is the difference between C.I.P. & precast bases when it comes to soil 
bearing pressure?  



Differential Settlement

• Traditionally, pipe soil doesn’t get compacted 
properly underneath, so this settles much 
faster than Base.

• Differential Settlement occurs regardless of 
cast-in-place OR precast construction: 
– If you are using standard Sch. 40 PVC  or HDPE 

Pipe, and it is not backfilled properly, it has been 
proven that this pipe settles quicker than concrete 
structure itself.



MAG 601.2.6:

• Clearly, cast-in-place & precast concrete placing 
have different preparation & backfill 
requirements.

• 601.1.2.6: Allows placement of cast-in-place 
concrete directly against excavated surface, 
provided that the faces of the excavation are 
“firm” and “unyielding”. 
– How can someone quantify this requirement?
– How is this requirement a better assurance against 

differential settlement OR structural cracking & failure 
of C.I.P. concrete base?



Safeguard Against Differential Settlement
• Precast Bases Can use ASTM C 923 Resilient Flexible pipe 

gasket.
– Test requires 7 degrees of Omni-deflection while 

maintaining 30’ of hydrostatic pressure, no leakage.







New MAG Detail Suggestion: 420-3

8” if MH is 13’ or Less
12” if MH is over 13’

420-3 420-3
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