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Safety & Cost Improvements
When Using Concrete Pipe*

* When Specifying Accordingly and When Supported by Design Basis

Improving Safety for Men & Women in Trenches

Reducing Construction / Backfill Schedule

More Efficient Geotechnical / Density Testing

More Judicious Use of Soil Materials / Transportation

F.S 403.9302
Mentioned at Joint Societies Legislative Breakfast (Dec. 2021)
 20-Year Needs Analysis for Stormwater



20-Year Needs Analyses 

• F.S. 403.9301 – Wastewater

• F.S. 403.9302 – Stormwater

• Originally H.B. 53 

• Sponsor: Rep. DiCeglie (Pinellas)

• Co-Sponsors: Fischer (Duval); McClain (Marion); Overdorf (St. Lucie, 

Martin); and Roth (Palm Beach)

• Initially: Procurement of Construction Services / Public Works

• Late-April: Needs Analyses

• June 29, ‘21 – Approved by Governor DeSantis 



http://laws.flrules.org/2021/194http://laws.flrules.org/2021/194
Select Chapter 2021 – 194 Public Works.  

http://laws.flrules.org/2021/194http:/laws.flrules.org/2021/194


http://edr.state.fl.us/Content/natural-resources/stormwaterwastewater.cfm

http://edr.state.fl.us/Content/natural-resources/stormwaterwastewater.cfm


Stormwater & Wastewater 20-Year Needs Analyses
Sections 403.9301 and 403.9302, Florida Statutes, (see Chapter 2021-194, Laws of Florida), 
direct municipalities, counties, and independent special districts that provide a stormwater 
management system or program, or wastewater management services, to develop a 20-year 
needs analysis every five years.

For the first cycle of reports, local governments must submit their reports to their respective 
counties by June 30, 2022. The counties must compile the local reports (including their own) 
and submit them to EDR and the secretary of the Department of Environmental Protection by 
July 31, 2022. EDR will then publish an analysis of the stormwater and wastewater 
submissions in the 2023 edition of the Annual Assessments of Florida's Water Resources and 
Conservation Lands. The next reporting cycle will begin in 2027.

The templates are provided in two formats. First, a workbook has been developed in EXCEL 
that should be downloaded and completed for actual submission. The accompanying PDF's are 
text only, and are only provided for easy reference. Otherwise, the two documents match. 
County instructions for compiling all local submissions for final transfer to EDR will be coming 
soon. All questions should be directed to: EDR Natural Resources.

Note: municipalities and independent special districts report to county 
within largest portion of service area.

http://laws.flrules.org/2021/194
mailto:EDRNaturalResources@leg.state.fl.us


http://edr.state.fl.us/Content/natural-resources/stormwaterwastewater.cfm

http://edr.state.fl.us/Content/natural-resources/stormwaterwastewater.cfm


Template / Worksheets

Routine O & M Costs (20-Year Horizon)

Future Expansion Projects 
 Committed Funding Sources

Future Expansion Projects
 No Funding Source

Stormwater Projects / Resiliency Related to Climate Change
 Committed Funding

 No Identified Funding

Est. Remaining Useful Life Projects
 Focus on projects needing replacement within 20-Yr Horizon

http://edr.state.fl.us/Content/natural-resources/stormwaterwastewater.cfm

http://edr.state.fl.us/Content/natural-resources/stormwaterwastewater.cfm




https://floridajobs.org/community-planning-and-development/special-
districts/special-district-accountability-program/official-list-of-special-districts

https://floridajobs.org/community-planning-and-development/special-districts/special-district-accountability-program/official-list-of-special-districts


http://specialdistrictreports.floridajobs.org/webreports/websitelist.aspx

http://specialdistrictreports.floridajobs.org/webreports/websitelist.aspx


https://drive.google.com/file/d/1TMmyBGk-vUZdLEzIGMmyk6ItqvRxbgAm/view

https://drive.google.com/file/d/1TMmyBGk-vUZdLEzIGMmyk6ItqvRxbgAm/view


Safety & Efficiency: How To Accomplish
 Less Time in Critical Work Zone (Trench)

 Laborers, CEIs, Geotechnical

 Reduce Construction Schedule

 Thicker Lifts above RCP Springline

 Efficient, Safer Use of CEI, Geotechnical Resources

 Focus Density Testing Where Most Important

 Reduce In-Trench Tests as Appropriate

 Use More Economical Fill Materials and Reduce Trucking

 In-situ Vs. Imported

 Alternatives to A-3 soils

 Understanding of the role of soils in pipe embedment

 Still must have a design basis







Concrete Pipe Structural Fundamentals
“select granular materials with high compaction in zones 
above the pipe springline does not improve the efficiency 
of pipe support. Materials in this zone usually may be of 
the same type and compaction as used for the earth fill 
over the pipe with no loss of pipe support.”

ASCE Pipeline Infrastructure Conference Proceedings, Boston, MA, 1988.





Specification Efficiency #1:
Thick Lifts Above RCP Springline
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Current FDOT Sec. 125
w/ Soil Envelope Compacted to
95% Std. Proctor in 6-Inch Lifts

Springline

FoundationFoundation

Proposed
w/ Soil Envelope Compacted to

95% Std. Proctor with 12-Inch Lifts 
Above Concrete Pipe Springline



Reduce Time Spent in
Critical Work Zones by up to 20%

RCP Embedment Parameters Expected Benefits
• 12” backfill lifts above 

springline of concrete pipe

• Use of current allowed 
embedment soils

• Compaction 95% std. Proctor

• Safety:  Reduce time in the 
trench – a Critical Work Zone

• Reduce overall construction 
schedule, less impact to traffic

• Reduced cost



Rigid Rugged Resilient24



Rigid Rugged Resilient25



Thick Lift Above RCP Springline

• FDOT (pilot)

• Lake County (project specifications)

• Putnam County (project specifications)

• City of Tampa (design-build)

• Brevard County (standard)

• City of Tallahassee (standard)



Safety & Efficiency: How To Accomplish
 Less Time in Critical Work Zone (Trench)

 Laborers, CEIs, Geotechnical

 Reduce Construction Schedule

 Thicker Lifts above RCP Springline

 Efficient, Safer Use of CEI, Geotechnical Resources

 Focus Density Testing Where Most Important

 Reduce In-Trench Tests as Appropriate

 Use More Economical Fill Materials and Reduce Trucking

 In-situ Vs. Imported

 Alternatives to A-3 soils

 Understanding of the role of soils in pipe embedment

 Still must have a design basis
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Concrete Pipe Installation Notes:

1. RCP shall be ASTM C76 Class III, unless otherwise shown in 
plans.  Installation shall be per ASTM C1479 as modified 
herein. 

2. Foundation shall be stiff to hard in-situ soil, stabilized soil, or 
compacted fill material.

3. Bedding thickness shall be D/24 inches, not less than 3 inches.  
Middle bedding directly beneath pipe shall be loosely placed, 
uncompacted embedment material.

4. Within roadways/traffic areas: Soil Envelope to springline shall 
be A-1, A-2, A-3, or A-4 material compacted to 95% std. Proctor 
density.

5. Outside of roadways: Soil Envelope to springline shall be 
constructed per ASTM C1479 Type 3 at minimum.

6. Above the springline, place concrete pipe embedment 
material in lifts of no more than 12 inches compacted 
thickness if using soil types A-3 or A-2-4 (No. 200 sieve ≤ 15%). 
For all other embedment material, if the contractor chooses 
to place concrete pipe embedment material in lifts greater 
than six inches but no more than 12 inches compacted 
thickness, then the contractor must demonstrate with a 
successful test section that density can be achieved.

7. Non-shrink grout shall be used at pipe-structure connections.  
Ensure placement of positive pipe bedding support.

8. Pipe damage or defect observations prior to install. shall be 
evaluated per AASHTO R73.  If final CCTV inspection required, 
observations shall be reported and evaluated per ASTM C1840.

Foundation

W
W = D+24 in. or 1.33*D in. (min.)

If Not Using Trench Shield



Specification Efficiency #2:
Backfill Material Savings

Above RCP Springline



Concrete Pipe Structural Fundamentals
“select granular materials with high compaction in zones 
above the pipe springline does not improve the efficiency 
of pipe support. Materials in this zone usually may be of 
the same type and compaction as used for the earth fill 
over the pipe with no loss of pipe support.”

ASCE Pipeline Infrastructure Conference Proceedings, Boston, MA, 1988.







Specification Efficiency #3:
Alternative Embedment Installations



Rigid Rugged Resilient34

Note:
Type 4 Standard Installation allows the Engineer to design when no field controls (i.e., 
bedding or compaction) for installation quality and at low fill heights.



Rigid Rugged Resilient35



Rigid Rugged Resilient36



Rigid Rugged Resilient38

 Type 1 Install
 23 feet max depth
 Min. 1.5 Safety Factor
 A-1, A-2, A-3, A-4 (FL) Soils

 Type 2 or 3 Install
 Up to 17 feet max depth
 Min. 1.5 Safety Factor
 A-1 thru A-6 Soils



Benefits of Standard Installations

• Type 1 (e.g., FDOT)

• Allows deep fills 

• Requires minimal embedment*

• Types 2 & 3 

• Allows max. fills at most applications

• Allows native soils readily available at most sites

• Reduced compaction & inspection required

• Can still design, certify RCP for less costly install



Safety & Efficiency: How To Accomplish
 Less Time in Critical Work Zone (Trench)

 Laborers, CEIs, Geotechnical

 Reduce Construction Schedule

 Thicker Lifts above RCP Springline

 Efficient, Safer Use of CEI, Geotechnical Resources

 Focus Density Testing Where Most Important

 Reduce In-Trench Tests as Appropriate

 Use More Economical Fill Materials and Reduce Trucking

 In-situ Vs. Imported

 Economical Soils Above RCP Springline

 Use Alternative Standard Installation Types 2 or 3

 Understand the design basis of soil-pipe system



Safety & Costs Improvements
• RCP Structural Properties, Design, and Standards

• Thick Lifts – 20% Reduction of Time in Critical Work Zones

• More Efficient Geotechnical/Density Testing

• Test embedment where needed

• Reduce Volume of Select Fill

• Reduce Transportation, Use In-Situ Fill Materials

• Must be justifiable in design and must be stated in specifications
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Concrete Pipe Installation Notes:

1. RCP shall be ASTM C76 Class III, unless otherwise shown in 
plans.  Installation shall be per ASTM C1479 as modified 
herein. 

2. Foundation shall be stiff to hard in-situ soil, stabilized soil, or 
compacted fill material.

3. Bedding thickness shall be D/24 inches, not less than 3 inches.  
Middle bedding directly beneath pipe shall be loosely placed, 
uncompacted embedment material.

4. Within roadways/traffic areas: Soil Envelope to springline shall 
be A-1, A-2, A-3, or A-4 material compacted to 95% std. Proctor 
density.

5. Outside of roadways: Soil Envelope to springline shall be 
constructed per ASTM C1479 Type 3 at minimum.

6. Above the springline, place concrete pipe embedment 
material in lifts of no more than 12 inches compacted 
thickness if using soil types A-3 or A-2-4 (No. 200 sieve ≤ 15%). 
For all other embedment material, if the contractor chooses 
to place concrete pipe embedment material in lifts greater 
than six inches but no more than 12 inches compacted 
thickness, then the contractor must demonstrate with a 
successful test section that density can be achieved.

7. Non-shrink grout shall be used at pipe-structure connections.  
Ensure placement of positive pipe bedding support.

8. Pipe damage or defect observations prior to install. shall be 
evaluated per AASHTO R73.  If final CCTV inspection required, 
observations shall be reported and evaluated per ASTM C1840.

Foundation

W
W = D+24 in. or 1.33*D in. (min.)

If Not Using Trench Shield







Thank You



Specification Development
Technical Assistance & Seminars

Douglas J. Holdener, P.E.
Director, FCPA
(561) 352.8959

dholdener@concretepipe.org

mailto:dholdener@concretepipe.org
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