4 D
Enid’s Kaw Lake Water Supply Pipeline

Where Affordability Meets Constructability
\_ /

Murali Kata, P.E. City of Enid
Clay Herndon, P.E. Freese and Nichols, Inc.
Jason Jansen Garney Construction

2022 SOUTHWEST SECTION AWWA / CONFERENCE & EXPOSITION / OCTOBER 4, 2022




Agenda:
- Purpose

- Program
Overview
- Pipe Design

- Embedment
Evaluation

- Integration of
Design Concept
- Constructability
- Takeaways

Presentation Purpose:

Highlight the challenges associated with
implementing the innovative design concepts that
were used on the City of Enid’s Kaw Lake Water
Supply Project, through the evaluation and
implementation of native material for use as pipe
embedment.
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Program Schedule Overview
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Raw Water
Pipeline:

* 12 miles:
36” AWWA C200
Steel Pipe

* 56 miles:
30” AWWA C303
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Design Parameters

Bar-Wrapped Concrete Pipe

e Wall Thickness = Variable*
* Deflection Lag Factor=1.1
* Deflection =1%

Steel Pipe

e Wall Thickness = min. 0.183” or
Pipe I.D./230

* Deflection Lag Factor = 1.1
e Deflection = 2%



Question: What embedment material do we use?

Imported Gravel Imported Sand
e Good E’ Value (1,500 psi) e OK E’ Value (1,000 psi)

* Easily Compacted * Easily Compacted

* Available (SSS)  Readily Available (SS)
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Question:
What about Trench Excavated Material?

* Needs to be suitable material

* Can be less expensive than imported
* Material cost
* Hauling cost
* Disposal cost

* Lesser E’ Value (< 1,000 psi)
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Native Material Design . Surcharge (Equivelery

* Geotechnical investigations of soils required - v Y Vv v ¥
* 117 borings spaced approx. 2,000 ft

Finite Element analysis of pipe-soil interaction / ,r"'
BackfillEmbedment
Requires skilled contractor Eurle7 /

Requires more quality control testing

Specification modifications for bedding and
compaction \
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Basis for GMP

Plans

Specifications X;Ff_v,i_

Pipe Max. Allowable Pipe Depth of Cover ‘ | ‘ \
Pipe Material Diameter (feet) ' ' L ' »)
(inches) | Granular |  Sand In-situ* | CLSM | | | S
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*The data shown for the In-Situ Material is based on the Pipeline Supplement Geotechnical Finite Element EROVED EVBEDNENT ZONE

Analysis Report, May 2018, submitted by FNI. The in-situ soils were categorized by soil group type (Group —_— REF. SPEC. 31 23 33.16
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Trench Width
0D+3' Bar Wrap Pipe (BWP) Class 125-9
Beddivig E 90% Compaction 95% Compaction
Matsia ‘u‘aILIlE (k=0.090) (k=0.085)
Construction (psi) Di=11 D =10 Dy=1.1 Dy=1.0
: cisM | 3000 | 188 223 20.8 25
Submittal Granular | 1500 11.6 13.3 12.6 14.4
Sand 1000 9.7 11 10.4 11.9
Group 1 959 9.5 10.8 10.3 11.7
Group 2 862 9.2 10.4 99 11.2
Group 3 730 a.7 9.9 9.4 10.6
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Constructability

Keep it Simple!

Clear Direction

Collaboration

Conservative




Takeaways

Design

* Plan for additional geotech/design
* |terative process

 Collaborate

* Be flexible

CM@R

* Local Market Supply

* Logistics/Public Impacts

* Design Criteria vs. Pipe Options
* Deliverable Timelines

* Clear drawings

* Qualified Installation Contractor
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Contact Us:

Murali Kata, PE
City of Enid

mkatta@enid.org

Jason Jansen
Garney Construction

Jlansen@garney.com

Clay Herndon, PE

Freese and Nichols

wch@freese.com




