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Outline

Condition Assessment

Design Methods

Sewer Rehabilitation Methods

FRP Lining System for Gravity Sewers
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Inspection Methods

CCTV

Multisensor (sonar,
laser)

GPR

Man-entry

Other NDT (e.g.,
ultrasound)
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Pipe Penetrating Radar (PPR)

General observation at 100 m
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Man-Entry
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Manhole Inspection
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Hole Void Visible (HVV)
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Ovalization/Deformation
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Bulging Crown w/ Fracture
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Cracks/Fractures
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Cross-Bores
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Corrosion
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CMP Culverts
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Source: M. El-Taher, 2009. The Effect Of Wall And Backfill Soil Deterioration On Corrugated Metal Culvert Stability, Queen’s Univ.
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Brick Conduits — Load Distribution
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Brick Conduits — Loads contd.
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Brick Conduits — Loads (contd.)
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Brick Conduits — Loads (contd.)
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Brick Conduits — Loads (contd.)
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Single Layer Brick FE
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Groundwater Pressure

U, Magnitude

+2,105=-02
- +1.92%e-02
- +1.754e-02
- +1.57%-02
- +1.4032-02
- +1.2282-02
- +1.052e-02
4 +8.770e-03
- +7.0162-03
- +5.2622-03
+3.508=2-03
+1.7542-03
+0.0002+00

Dr. Xinbao Yu, et al.
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Design Factors

Flexible (e.g., polymeric liners)
* Rigid (e.g., cementitious)

* Fully-structural (stand-alone)
* Semi-structural

* Condition

* Loads

* Soil type

* Environmental effects

e Site access conditions
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Sample Design Equations

ASTM F1216 — partially deteriorated Soil Load — Flexible Pipe/Liner
— 2
p = EKE’-,, : I J.E W = prD
(1=v) (DR—1y N Host Pipe

Ovality Support

ASTM F1216 — fully deteriorated

Stress
Concentration

Pc= (2ECEBY/[(1—v"2 )(DR)"3 )SF]

Internal Pressure: Thin-walled vessels

FD

TS



CIPP
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Sliplining (Deform/Reform)
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Geopolymer
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Rigid Sliplining (CC-GRP)
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CFRP Lining




Sliplining w/ StifPipe®

. | IStifPipe




Composite Sandwich Concept
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RELATIVE STIFFNESS 1
WEIGHT (Pounds/ft?) 0.910



Avalon Pump Station Project




Avalon Pump Station Project ... contd




StifPipe” Built in a Pipe
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