



Submit Search


Upload
FL AWWA Steel Pipelines_0.pdf
•
0 likes•144 views

A
ad_gordonFollow
steel water pipeRead less

Read more
Engineering




Report
Share








Report
Share



1 of 42Download NowDownload to read offline





























































































Recommended
Pressure vessel
Pressure vesselDhiraj Bhaskar 


Selection of Valves
Selection of ValvesSivaSubramanian Sakthivel 


Introduction to piping design
Introduction to piping designAhmad Akileh, PE, PMP 


Different types of valves used in piping
Different types of valves used in pipingRaslaan Mumtaz 


Well control manual_bharat_petro_resource (1)
Well control manual_bharat_petro_resource (1)MEA.   BENLARBI بن العربي محمد الأمين 


Valves
ValvesSHIVAJI CHOUDHURY 


Pressure Relief valve sizing and design
Pressure Relief valve sizing and designHéctor Nguema Ondo 


over veiw on desighn of offshore pipelines
over veiw on desighn of offshore pipelinesvinod kumar 










What's hot
Introduction to Pipe stress analysis
Introduction to Pipe stress analysisSaikrishnaNagumalli 


Stress Analysis Using Caesar II
Stress Analysis Using Caesar IIPatel-mm Jayesh 


Basics of Pipe Stress Analysis.pdf
Basics of Pipe Stress Analysis.pdfAshishShrivastava83250 


Design of Pressure Vessel using ASME Codes and a Comparative Analysis using FEA
Design of Pressure Vessel using ASME Codes and a Comparative Analysis using FEAIRJET Journal 










What's hot
piping design engineering by hamed motlagh
piping design engineering by hamed motlaghHamed Motlagh 


Basic piping
Basic pipingVikas Suryavanshi 


Asme sec viii div 1 icb
Asme sec viii div 1 icbPraj Industries Ltd. 


fundamentals of Piping engineering
fundamentals of Piping engineeringMobinVarghese8 










What's hot
[Point] pipe stress analysis by computer-caesar ii
[Point] pipe stress analysis by computer-caesar iiLuis Luis 


Pipe & its wall thickness calculation
Pipe & its wall thickness calculationsandeepkrish2712 


PRESSURE & HEAD (PART-1)
PRESSURE & HEAD (PART-1)KHORASIYA DEVANSU 


Skirt support for vertical vessal 16 06,07,08,09
Skirt support for vertical vessal 16 06,07,08,09Shahrukh Vahora 










What's hot
Single phase flow line sizing
Single phase flow line sizingVikram Sharma 


subsea
subseadensands 


Analysis of a thin and thick walled pressure vessel for different materials
Analysis of a thin and thick walled pressure vessel for different materialsIAEME Publication 


Piping design and flexibility analysis
Piping design and flexibility analysisSarath Krishnakumar 










More Related Content
What's hot
Introduction to Pipe stress analysis
Introduction to Pipe stress analysisSaikrishnaNagumalli 



Stress Analysis Using Caesar II
Stress Analysis Using Caesar IIPatel-mm Jayesh 



Basics of Pipe Stress Analysis.pdf
Basics of Pipe Stress Analysis.pdfAshishShrivastava83250 



Design of Pressure Vessel using ASME Codes and a Comparative Analysis using FEA
Design of Pressure Vessel using ASME Codes and a Comparative Analysis using FEAIRJET Journal 



piping design engineering by hamed motlagh
piping design engineering by hamed motlaghHamed Motlagh 



Basic piping
Basic pipingVikas Suryavanshi 



Asme sec viii div 1 icb
Asme sec viii div 1 icbPraj Industries Ltd. 



fundamentals of Piping engineering
fundamentals of Piping engineeringMobinVarghese8 



[Point] pipe stress analysis by computer-caesar ii
[Point] pipe stress analysis by computer-caesar iiLuis Luis 



Pipe & its wall thickness calculation
Pipe & its wall thickness calculationsandeepkrish2712 



PRESSURE & HEAD (PART-1)
PRESSURE & HEAD (PART-1)KHORASIYA DEVANSU 



Skirt support for vertical vessal 16 06,07,08,09
Skirt support for vertical vessal 16 06,07,08,09Shahrukh Vahora 



Single phase flow line sizing
Single phase flow line sizingVikram Sharma 



subsea
subseadensands 



Analysis of a thin and thick walled pressure vessel for different materials
Analysis of a thin and thick walled pressure vessel for different materialsIAEME Publication 



Piping design and flexibility analysis
Piping design and flexibility analysisSarath Krishnakumar 



Various Load Cases In Pipe Stress Analysis
Various Load Cases In Pipe Stress Analysisjudithmorrison01 



Static and Fatigue Analysis of Pressure Vessel as per ASME Codes
Static and Fatigue Analysis of Pressure Vessel as per ASME CodesUtsav Patel 



Design by Analysis - A general guideline for pressure vessel
Design by Analysis - A general guideline for pressure vesselAnalyzeForSafety 



Drillstring & BHA Design
Drillstring & BHA DesignM.T.H Group 





What's hot (20)
Introduction to Pipe stress analysis
Introduction to Pipe stress analysis 


Stress Analysis Using Caesar II
Stress Analysis Using Caesar II 


Basics of Pipe Stress Analysis.pdf
Basics of Pipe Stress Analysis.pdf 


Design of Pressure Vessel using ASME Codes and a Comparative Analysis using FEA
Design of Pressure Vessel using ASME Codes and a Comparative Analysis using FEA 


piping design engineering by hamed motlagh
piping design engineering by hamed motlagh 


Basic piping
Basic piping 


Asme sec viii div 1 icb
Asme sec viii div 1 icb 


fundamentals of Piping engineering
fundamentals of Piping engineering 


[Point] pipe stress analysis by computer-caesar ii
[Point] pipe stress analysis by computer-caesar ii 


Pipe & its wall thickness calculation
Pipe & its wall thickness calculation 


PRESSURE & HEAD (PART-1)
PRESSURE & HEAD (PART-1) 


Skirt support for vertical vessal 16 06,07,08,09
Skirt support for vertical vessal 16 06,07,08,09 


Single phase flow line sizing
Single phase flow line sizing 


subsea
subsea 


Analysis of a thin and thick walled pressure vessel for different materials
Analysis of a thin and thick walled pressure vessel for different materials 


Piping design and flexibility analysis
Piping design and flexibility analysis 


Various Load Cases In Pipe Stress Analysis
Various Load Cases In Pipe Stress Analysis 


Static and Fatigue Analysis of Pressure Vessel as per ASME Codes
Static and Fatigue Analysis of Pressure Vessel as per ASME Codes 


Design by Analysis - A general guideline for pressure vessel
Design by Analysis - A general guideline for pressure vessel 


Drillstring & BHA Design
Drillstring & BHA Design 






Similar to FL AWWA Steel Pipelines_0.pdf
Rehab Solutions for Today's Infrastructure
Rehab Solutions for Today's InfrastructureContech Engineered Solutions 



Drilling Engineering - Casing Design
Drilling Engineering - Casing DesignJames Craig 



Casing design
Casing designSYED NAWAZ 



COFLEXIP flexible pipe.docx
COFLEXIP flexible pipe.docxAhmedGharieb19 



Al Jewaibyah Regulating Tank  70,000m3
Al Jewaibyah Regulating Tank  70,000m3Vladimir Popovic 



Man Made River Project IV Phase - Ghadames Project - AJRT Regulating Tank 70....
Man Made River Project IV Phase - Ghadames Project - AJRT Regulating Tank 70....Vladimir Popovic 



AWS Profile EN IR
AWS Profile EN IRAWS Schaefer Iran 



Hvac duct construction   wasilewski
Hvac duct construction   wasilewskiIyan Gutierrez 



AE 411 Pipeline presentation 1.ppt
AE 411 Pipeline presentation 1.pptArafatAbbas1 



Installation of mains
Installation of mainsGasUtility 



Bondstrand   serie 2000 m-7000m product data
Bondstrand   serie 2000 m-7000m product dataMoises Casanova 



Super Solar Mounting Solutions 20230509(1).pdf
Super Solar Mounting Solutions 20230509(1).pdfcarrie55bradshaw 



gabocom_commovchdfgn_fghgdsdgittings_1.pdf
gabocom_commovchdfgn_fghgdsdgittings_1.pdfplenny2 



Slide Plates and Rollers in the Fight Against Friction
Slide Plates and Rollers in the Fight Against FrictionPiping Technology & Products, Inc. 



Slide Plates V.2 Webinar
Slide Plates V.2 WebinarPiping Technology & Products, Inc. 



2015 03 23 SPS Floors - Generic Presentation
2015 03 23 SPS Floors - Generic PresentationQipei Mei 



Expansion joints in bridge
Expansion joints in bridgeDivya Vishnoi 



Heat exchanger: Shell And Tube Heat Exchanger
Heat exchanger: Shell And Tube Heat ExchangerAkshay Sarita 



Casing Design | Tubing | Well Control | Drilling | Gaurav Singh Rajput
Casing Design | Tubing | Well Control | Drilling | Gaurav Singh RajputGaurav Singh Rajput 



Presentation 6 casing design
Presentation 6 casing designAli Trichelli 





Similar to FL AWWA Steel Pipelines_0.pdf (20)
Rehab Solutions for Today's Infrastructure
Rehab Solutions for Today's Infrastructure 


Drilling Engineering - Casing Design
Drilling Engineering - Casing Design 


Casing design
Casing design 


COFLEXIP flexible pipe.docx
COFLEXIP flexible pipe.docx 


Al Jewaibyah Regulating Tank  70,000m3
Al Jewaibyah Regulating Tank  70,000m3 


Man Made River Project IV Phase - Ghadames Project - AJRT Regulating Tank 70....
Man Made River Project IV Phase - Ghadames Project - AJRT Regulating Tank 70.... 


AWS Profile EN IR
AWS Profile EN IR 


Hvac duct construction   wasilewski
Hvac duct construction   wasilewski 


AE 411 Pipeline presentation 1.ppt
AE 411 Pipeline presentation 1.ppt 


Installation of mains
Installation of mains 


Bondstrand   serie 2000 m-7000m product data
Bondstrand   serie 2000 m-7000m product data 


Super Solar Mounting Solutions 20230509(1).pdf
Super Solar Mounting Solutions 20230509(1).pdf 


gabocom_commovchdfgn_fghgdsdgittings_1.pdf
gabocom_commovchdfgn_fghgdsdgittings_1.pdf 


Slide Plates and Rollers in the Fight Against Friction
Slide Plates and Rollers in the Fight Against Friction 


Slide Plates V.2 Webinar
Slide Plates V.2 Webinar 


2015 03 23 SPS Floors - Generic Presentation
2015 03 23 SPS Floors - Generic Presentation 


Expansion joints in bridge
Expansion joints in bridge 


Heat exchanger: Shell And Tube Heat Exchanger
Heat exchanger: Shell And Tube Heat Exchanger 


Casing Design | Tubing | Well Control | Drilling | Gaurav Singh Rajput
Casing Design | Tubing | Well Control | Drilling | Gaurav Singh Rajput 


Presentation 6 casing design
Presentation 6 casing design 









Recently uploaded
Osst-Alternative-Waste-SystemGroup-5.pptx
Osst-Alternative-Waste-SystemGroup-5.pptxImjusttryingtohelp 



aircraft workshops hangars part1.pdf
aircraft workshops hangars part1.pdfgamalgendy 



PLC/PAC in Industrial Automation and Control Systems
PLC/PAC in Industrial Automation and Control SystemsIrena  



Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdf
Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdfIgnacio J. Palma, Arch PhD. 



VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPS
VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPSDeepakK547422 



Prop Planning.pptxkekwkekwkekwkekwkekwkekw
Prop Planning.pptxkekwkekwkekwkekwkekwkekw17ogil170 



Direct methanol fuel cell and proton Exchange membranes i
Direct methanol fuel cell and proton Exchange membranes iShahXubair 



Unit_1.pdf computer networks and computer topology
Unit_1.pdf computer networks and computer topology22i261 



seminar power point presentation by Getahun Shanko.pptx
seminar power point presentation by Getahun Shanko.pptxGetahunShankoKefeni 



Handling Incidents collaboratively is like solving a Rubik's cube.pptx
Handling Incidents collaboratively is like solving a Rubik's cube.pptxNeleUhlemann 



Drone design for agricultural applications
Drone design for agricultural applicationsturbomachinesproject 



PHA vs HAZOP: Understanding Key Concepts in the Oil and Gas Industry
PHA vs HAZOP: Understanding Key Concepts in the Oil and Gas Industrysoginsider 



FSMR - FIRE SAFETY MAINTENANCE REPORT FORM.pdf
FSMR - FIRE SAFETY MAINTENANCE REPORT FORM.pdfArnold Saludares 



Process management- This ppt contains all required information regarding oper...
Process management- This ppt contains all required information regarding oper...ApurvaLaddha 



Haifa University Student Centre .pptxsaa
Haifa University Student Centre .pptxsaassuser1cd9c9 



Complete Process of Materials Management.pptx
Complete Process of Materials Management.pptxashwini101142 



PSYCHROMETRY AND DRYING POST HARVEST TECHNOLOGY UNIT 2.pptx
PSYCHROMETRY AND DRYING POST HARVEST TECHNOLOGY UNIT 2.pptxARUL S 



CME397 SURFACE ENGINEERING SYLLABUS.docx
CME397 SURFACE ENGINEERING SYLLABUS.docxkarthi keyan 



Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a...
Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a...soginsider 



Présentation IIRB 2024 M.Campoverde R.Duval
Présentation IIRB 2024 M.Campoverde R.DuvalInstitut Technique de la Betterave 





Recently uploaded (20)
Osst-Alternative-Waste-SystemGroup-5.pptx
Osst-Alternative-Waste-SystemGroup-5.pptx 


aircraft workshops hangars part1.pdf
aircraft workshops hangars part1.pdf 


PLC/PAC in Industrial Automation and Control Systems
PLC/PAC in Industrial Automation and Control Systems 


Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdf
Architectural Preservation - Heritge Focused in Saudi Arabia WM.pdf 


VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPS
VEHICLE POSITION AND ACCIDENT PREVENTION USING MULTISENSOR, GSM, GPS 


Prop Planning.pptxkekwkekwkekwkekwkekwkekw
Prop Planning.pptxkekwkekwkekwkekwkekwkekw 


Direct methanol fuel cell and proton Exchange membranes i
Direct methanol fuel cell and proton Exchange membranes i 


Unit_1.pdf computer networks and computer topology
Unit_1.pdf computer networks and computer topology 


seminar power point presentation by Getahun Shanko.pptx
seminar power point presentation by Getahun Shanko.pptx 


Handling Incidents collaboratively is like solving a Rubik's cube.pptx
Handling Incidents collaboratively is like solving a Rubik's cube.pptx 


Drone design for agricultural applications
Drone design for agricultural applications 


PHA vs HAZOP: Understanding Key Concepts in the Oil and Gas Industry
PHA vs HAZOP: Understanding Key Concepts in the Oil and Gas Industry 


FSMR - FIRE SAFETY MAINTENANCE REPORT FORM.pdf
FSMR - FIRE SAFETY MAINTENANCE REPORT FORM.pdf 


Process management- This ppt contains all required information regarding oper...
Process management- This ppt contains all required information regarding oper... 


Haifa University Student Centre .pptxsaa
Haifa University Student Centre .pptxsaa 


Complete Process of Materials Management.pptx
Complete Process of Materials Management.pptx 


PSYCHROMETRY AND DRYING POST HARVEST TECHNOLOGY UNIT 2.pptx
PSYCHROMETRY AND DRYING POST HARVEST TECHNOLOGY UNIT 2.pptx 


CME397 SURFACE ENGINEERING SYLLABUS.docx
CME397 SURFACE ENGINEERING SYLLABUS.docx 


Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a...
Understanding HAZOP: Implementation, Advantages, and Limitations in the Oil a... 


Présentation IIRB 2024 M.Campoverde R.Duval
Présentation IIRB 2024 M.Campoverde R.Duval 








FL AWWA Steel Pipelines_0.pdf

	1. Steel Pipe Design
Florida  Section AWWA Fall Conference
November 27, 2018
 


	2. Agenda
History
Hydraulics
Pipe/Trench Design
Joints
Fittings
Sustainability
  


	3. History
 First uses  date back to 1850s
 Riveted and lock bar pipe until
the 1930s
 By the mid 1970s, there were
over 200 documented 80-year
installations
 Coatings and linings have
significantly evolved over time
 


	4. Steel Pipe Design  Manuals
AWWA M11 ASCE MOP 79 ASCE MOP 119
Be Careful to not Mix Factors or Variables Between the Manuals
 


	5. Hydraulics
Best Practices
 Develop  system hydraulics using Hazen-Williams with a range of
C-factors; consider transient and field test pressures
 Do life-cycle cost analysis for sizing pipelines in pumped systems
(construction, O&M, power costs)
 Use 8-12 fps max velocity in pipelines
 Consider larger diameter pipe/higher operating pressures to
reduce the need for booster pump stations
 


	6. Steel Pipe Design  Considerations
 Wall Thickness
- Internal Pressure
- External Pressure/Loading
- Handling and Installation
 Trench Design
 


	7. Wall Thickness –  Internal Pressure
Working Pressure Design:
2S
t =
Where:
t = Wall Thickness
Pw = Pressure (working)
Do = Diameter (ID)
S = Allowable Stress
(limited to 50% of yield strength of steel)
t
PwDo
Pw
 


	8. Wall Thickness –  Internal Pressure
Transient/Field Pressure Test Design:
Where:
(Pw + Pt ) – Transient or field test condition
St – Limited to 75% of yield strength of steel
t =
(Pw + Pt )Do
2St
 


	9. Wall Thickness –  External Pressure/Loading
 AWWA M11 design for buckling
- Full vacuum condition w/soil load
- Live load
 Takes water table into account
 More conservative design
 


	10. Wall Thickness –  Handling and Installation
Minimum Suggested D/t Ratios
• Shop applied cement mortar lining: D/t = 240
• Flexible lining: D/t = 288
• FNI Recommends: D/t = 230
D (in) D/t = 240 D/t = 288 D/t = 230
24 0.100 0.083 0.104
36 0.150 0.125 0.157
48 0.200 0.167 0.209
(Minimum per AWWA M11 is 14 ga = 0.075”)
 


	11. Wall Thickness
Best Practices
  Use D/t = 230 with minimum 42 ksi steel
- Minimum pressure class = 175 psi
- For pressure over 175 psi, pressure controls thickness
- Use minimum 3/16” (0.1875”) wall thickness for 42” and
smaller pipe
 Use D/t = 144 minimum for aerial and tunnel carrier
pipe and check beam strength
 Handling or internal pressure should control wall
thickness, not external loading/buckling
 


	12. Wall Thickness
Relationship between  Pressure Class vs. D/t
D/t = 230
PC = 175 psi
0
50
100
150
200
250
300
350
400
450
500
100 150 200 250 300 350
PRESSURE
CLASS
(PSI)
D/t
CONTROLLED
BY HANDLING
CONTROLLED BY
PRESSURE CLASS
 


	13. External Loading
Pipe/trench system:
Flexible  pipe relies on pipe wall thickness (stiffness) and
trench backfill to support the loads
L
Side
Soil Support
Dead or Live
Load
 


	14. External Loading
Deflection Calculation:
Deflection  is the ratio of load to the pipe and soil
combined stiffness
Types of loads: earth, live (HS-20/E-80), impact
Deflection = ___________________
Pipe Stiffness + Soil Stiffness
Load
 


	15. Δx = horizontal  deflection of pipe (in.)
Dl = deflection lag factor (1.0 - 1.5)
K = bedding constant (0.1)
W = load per unit of pipe length (lb/in of pipe)
r = radius (in)
EI = pipe wall stiffness (in - lb)
E’ = modulus of soil reaction (psi)
External Loading – Deflection
Spangler’s Modified Iowa Formula
Dl
KWr3
EI + 0.061E’r3
Δx=
 


	16. External Loading
AWWA Allowable  Deflections:
Flexible coating with mortar lining
Mortar/concrete coating with mortar lining
Flexible coating with flexible lining
Δx = 3% (FNI Recommends 2%)
Δx = 2% (FNI Recommends 1%)
Δx = 5% (FNI Recommends 3%)
* Lower deflection limits provide added construction tolerance, more robust
coating/lining protection, and provides a buffer for future dead loading
 


	17. Embedment and Backfill
Typical  Trench Detail
 


	18. Granular Embedment &  Compaction
Granular Embedment (Pea Gravel):
- Flows well under haunches
- Easy to compact
- High strength
- Does not break down
Vibrating Compactor Roller Compaction
 


	19. Flowable Fill
  


	20. On-Site Mixed CLSM
Mobile  Batching Plant
Self Propelled Pug Mill with Shredder
On-Site Mixed CLSM
 


	21. In-Situ Material
  


	22. Embedment
Best Practice
 Design  for conservative deflection values to allow for
construction tolerance and future loading
 Use Gravel Bedding up to 15’ cover compacted to 95%
of Maximum Density (ASTM D 4253)
 Use flowable fill for depths over 15’ cover
 Design backfill in roadways to limit settlement
 


	23. Joint Types –  Rubber Gasket and Welded
Flexible Coating
 


	24. Joint Types –  Rubber Gasket and Welded
Rubber Gasket (O-Ring) Welded Joint (Inside)
Mortar Coating
 


	25. Flanges
Flange with Stiffener  Ring
 


	26. Joints
Best Practice
Rubber gasket  joints 48” and smaller/250 psi and
lower
Single inside lap weld for 54” and larger/250 psi and
higher
Use welded butt strap joints for closures
Avoid buried flanges and couplings if possible
 


	27. Fittings and Specials
  Fittings and specials
- Short pipe for closures or station adjustments
- Mitered end pipes
- Outlets
- Manways
- Bends/elbows
- Wyes
- Tees
 Manufactured and designed per AWWA C200, C208,
and M11
 Made from same plate steel as pipe and can require
fittings be made from all hydrostatically tested pipe
 


	28. Fittings
Bends or Elbows
  Mitered end pipe up to
5o
 Two-piece elbows up to
22.5o
 Three-piece elbows
>22.5o to 45o
 Four-piece elbows >45o
to 67.5o
 Five-piece elbows
>67.5o to 90o
M11 Manual
 


	29. Fittings
M11 Manual
  


	30. Fittings
 M11 requires  reinforcement when Pressure Diameter Value
(PDV)>6000
P𝐷𝐷𝐷𝐷 =
𝑃𝑃d2
Dsin2 Δ
Where P=Design Pressure
d=Branch pipe OD
D=Main pipe OD
∆=Branch pipe angle of deflection
 Finite element analysis may be warranted for thrust, local
stresses, lining protection
 


	31. Fittings
  


	32. Fittings
Best Practice
 Use  long radius bends (bend radius equals 2.5 times the
diameter) to limit stresses and allowing pigging
 Confirm wall thickness per M11 (PDV), which may
require thicker wall or reinforcement
 Consider reinforcement requirements when laying out
piping and connections
 Use epoxy linings for exposed pipe and fittings
 


	33. Coatings
 Flexible
- Polyurethane  (AWWA C222)
- Tape Coating (AWWA C214)
- Fusion Bond Epoxy (AWWA C213)
- Epoxy (AWWA C210)
- Abrasion Resistant Overcoat (ARO used for HDD)
- Extended Polyolefin (AWWA C215) - Pritec
 Rigid Mortar Coating (AWWA C205)
 Concrete Encasement (Plant Piping)
 


	34. Polyurethane Coating (AWWA  C222)
 


	35. Tape Coatings (AWWA  C214)
 


	36. Heat Shrink Sleeves
  


	37. Mortar Coating (AWWA  C205)
 


	38. Mortar over Polyurethane  Coating for Tunnel Pipe
 


	39. Linings
Mortar Lining (AWWA  C205) (typical)
Flexible
- Polyurethane (AWWA C222)
- Epoxy Lined (AWWA C210)
 


	40. Coatings and Linings
Best  Practice for Coatings
 Polyurethane or mortar for 48” and smaller
 Polyurethane for 54” and larger
 Mortar over polyurethane thru tunnels
 UV resistant epoxy or polyurethane for exposed piping
Best Practice for Linings
 Mortar lining for buried pipe and some plant piping
 Epoxy linings for exposed pipe and some plant piping
 


	41. Sustainability
 Use lowest  life-cycle pipe diameter
 Design for head conservation
 Use fewer pump stations and higher
operating pressures
 Consider re-use of excavated soils for
embedment
 Consider crushed concrete/on-site
CLSM
 Use local materials
 Steel pipe will have excellent service
life with good design, manufacture,
and installation
 


	42. Steel Pipe Design
Florida  Section AWWA Fall Conference
November 27, 2018
Contact:
Carleton Sherrer, PE
Freese & Nichols, Inc.
carleton.sherrer@freese.com
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