
Industry leaders and innovators since 1975 in 

developing Robotic Systems and Engineered Structural 

Concrete Systems for the Trenchless (No Dig) 

Restoration of  buried - Storm and Waste Water Systems

TSP2 – NEBPP 2019

Technical Presentation

Presenters
Joe Cherry APM Permaform

Dennis Buckshaw APM Permaform

http://www.centripipe.com/site/Home/tabid/36/Default.aspx


1975

Company Founded

1985
Bi-Directional SpinCaster

2003

CCCP Introduced

1996
ConShield Introduced

Early 1970’s – the birth of  a New Industry
TRENCHLESS RESTORATION

Necessity the Mother of Invention

Plato’s Republic

380 BC

http://www.centripipe.com/site/Home/tabid/36/Default.aspx


CentriPipe Video

CentriPipe Video



Conforms to Host Shapes Minimizing area Reduction

Before



Microbial Induced Corrosion  (MIC) Hydrated Iron Oxides (Rust)

STRUCTURALLY FAILED SYSTEMS

Waste Water                                                 Storm Water

PL 8000 Engineered Concrete + ConShield               PL 8000 Concrete

Restoration Solutions



Rust Inhibitors

Crystal X 
(Crystalline Powders)
Self-Healing System

Rheology Modifiers

Reactive Pozzolans 

PL  8000

PL  8000D

MS 10000

Densely Graded 

Quartz Aggregates



CentriPipe FAHP Concrete Systems

Thin Shell Toughness that remains Ductile - High MOR (Flexural Strength)

Initial Set = 7 – 10 Minutes                Final Set = 10 – 15 Minutes Initial Set = 170 Min/2.8 Hours     Final Set = 300 Min/5 Hours



Permacast Concretes

Advanced Cement Technology

and Proprietary additives that  Produce

● Exceptional bonds to Host Surfaces

● Early high Strength System

- initial set 150 minutes

- final set 240 minutes

- compressive strength 3,000 Psi (24 hours)

- compressive strength 8,000 Psi (28 days)

● Extremely Dense seamless Liner

- water tight

- no joints

● Resistance to 

- abrasion and corrosion

- freeze/thaw cycling

- chloride penetration

● Manning’s n value
- 0.014 – 0.018 

Time Tested and Performance Proven Technology

City of  Chicago 

Worlds Largest Maintenance Hole 

Restoration Project 

AP/M Permacast Lined Structure 

Remains intact (and reused) after

21” of  rainfall collapsed the Street

PL 10000 + ConShield



Small Installation - Footprint

Traffic Never Stopped

Before

After

SR64 - Bradenton, Florida

6’ x 6.75’ x 61 Ft Long



OR Dot – Trout Creek Project – 72” Dia CMP x 526’ Lg.

Mount Hood – Oregon Hwy 281

Installation Date:  July 2013

Inspection Date:  November 2016



Maline Drop Shaft

In service (18) Years

MIC Damage – 5” Concrete Loss

After only (3) years of  Service
Shotcrete Restoration

Permacast MS 10000 + ConShield



FL Dot – SR 16 – 156” Dia CMP Culvert

Installation Date:  March 2010

Inspection Date: November 2016– In service 7 Years



Strain Gauge Testing Overview

On November 21st 2016, a Resensys structural health monitoring 

system was deployed on SR-16 Clay County Culvert.

The system consists of  4 high rate strain SenSpot sensors and 

one SeniMax data logger and remote communication gateways. 

Strain Gauge Sensor:
• Foil strain gauge, SGD-30/120-LY40, 

• (by Omega Engineering)

• Half  bridge (two perpendicular 

gauges)

• Amplified by zero drift amplifier

• ( gain=125 )

• Read by 14-bit ADC

• Resolution, 2microstrains



On November 22nd, 2016 Resensys wireless SenSpot strain 

sensors were used for load testing using a truck (with known 

weight of  about 83,620 lbs) moving over the culvert at different 

directions. 

Load Testing



Test 1 – East-Bound @ 3 MPH Test 2 – West-Bound @ 3 MPH



Questions

THANK YOU !









PL 8000 FAHP Concrete  PL 8000D FAHP Concrete
- Centrifugally Cast                                                                              - Dry Hand Sprayed (Guniting) ONLY

- Wet or Dry Hand Sprayed                                                                - Return to Service = Immediate (15) Min

- Return to Service = (5) Hours (Prox)





CentriPipe - Contractor Equipment

CentriPipe – Bi-Directional Spincaster                                    Mortar Mixer – Pump Assembly

CentriPipe – Retrieval Sled                Hydraulic Cable Winch

Support Equipment

(375 CFM Compressor not Shown)



ConShield Video

ConShield Video



The Bacteria

Thio bacillus Bacteria = a rod shaped 
gram-positive aerobic Sulphur Oxidizing Bacteria 
that thrives in sewerage systems and uses various 
sulfur containing  inorganic compounds as an 
energy source.

MIC (Microbially Induced Corrosion)

Bacteria Produced Sulfuric Acid

Biogenic Sulfide Corrosion

This is a complex bacterially mediated 

process of forming hydrogen sulfide gas with 

a subsequent conversion to sulfuric acid.

Fresh domestic sewage entering a 

wastewater collection system contains 

proteins including organic sulfur compounds, 

oxidizable to sulfates (SO 2− 4.) The bacteria 

begin to catabolize the organic materials in 

sewage, depleting dissolved oxygen.  

Subsequently, the sulfates are reduced to a 

combination of 3 sulfides of which one is 

hydrogen sulfide (H₂S).

H2S is very soluble in water but also will readily escape as a gas.  As 
shown in the illustration - a bio-film (slime like coating) forms on the 
surface of the sewerage system (vessel or pipe), below the waterline.  The 
bio-film contains many strains of bacteria, both aerobic and anaerobic, 
including  Thiobacillus Bacteria.  This bacteria eventually finds itself on 
any surface above the water line where it can thrive.

Ultimately, the hydrogen sulfide (H₂S) gas is 

oxidized (again in a complex process) by the 

Thiobacillus Bacteria and along with water vapor 

produce a dilute  aqueous solution of Sulfuric 

acid (H2SO4 + H20.)  This corrosive chemical  

reacts with various compounds in the binder 

system  causing the formation of various complex 

salts such as calcium sulfate (CaSO₄ • 2H20 - also 

known as gypsum) on the surface of the concrete.  

These corrosion by-products will have a punky 

mush-like appearance, offering zero structural 

value.  They are the after product of the 

corrosion, not the cause.

How does ConShield prevent Sulfuric Acid from Forming

It kills the Thiobacillus Bacteria instantly upon contact with ConShield Treated Concrete.  Much like some 
ordinary household disinfectants kill bacteria(s) instantly.  They too pierce and rupture the bacteria single cell 
membranes.

Just what is ConShield
ConShield is a silicone quaternary Ammonium Salt (SiQuat) 

When it is dosed directly into a concrete mix, it becomes a highly charged cation (positively charged ion) Polymer



Shotcrete – PL 8000 or PL 8000D

PreCast Concrete Shapes

Centrifugally Cast (CCCP)

PL 8000
Ready Mix - Concrete

ConShield is used By

Licensed AP/M Contractors



City of Loraine (Neighboring City)
Interceptor Sewer Collapse



Project Description:  4000 LF of 36” Dia – 60” Dia RCP

Installed in 2008 – in Service (10) Years

Public Bids
CIPP $ 2,391,102
CCCP (CentriPipe)   $    783,212

Savings:               $ 1,607,890

Before

After 

PL 8000 + ConShield

Installation - Mobilization

Small Foot-Print



Rockland County NY

PL 8000 + ConShield

CentriPipe - Centrifugally Cast

Water and Waste Digest

Top 10 Sewer Restoration

Projects of  the Year Award

2017

Joe Cherry (AP/M Permaform) and

Dennis Sullivan (National Watermain)

Interceptor Sewer Line
36” RCP x 790’ Long

Before

After



https://permaform.sharefile.com/share/view/c

9b3ab1b90a34adc

MIAMI-DADE, FL

https://permaform.sharefile.com/share/view/c9b3ab1b90a34adc


Trade Journal Articles

and Owner Testimonials

Numerous Articles on our 

Web-Site 

www.centripipe.com

http://www.centripipe.com/site/LinkClick.aspx?fileticket=hLyXVYsNwzg=&tabid=65
http://www.centripipe.com/site/LinkClick.aspx?fileticket=qltN9L7-VbY=&tabid=65
http://www.centripipe.com/site/LinkClick.aspx?fileticket=FnkYyep52VY=&tabid=65
http://www.permaform.net/Publications/tabid/131/ArticleID/20/Handling-Wet-Emergency-Conditions.aspx
http://www.centripipe.com/Publications/tabid/100/ArticleID/21/40-Feet-Deep-About-to-Fail.aspx


Location of  Strain Gauges

Remote Communication Gateway

(data collected and recorded)



Load Rating Test 2  

Truck moved over the 

culvert West-Bound 

traffic on Nov 22rd, 

2016 11:44:45 AM with 

a speed of  3 MPH.

Result: No significant 

change in strain was 

observed

Westbound Traffic – Rolling Speed – 3 MPH



Load Rating Test 1

Truck moved over the 
culvert East-Bound traffic 
on Nov 22rd, 2016 11:34:26 
AM with a speed of 3 
MPH. 

Result: No significant 

change in strain was 

observed

Eastbound Traffic – Rolling Speed – 3 MPH



Load Rating Test 4  

Truck moved over 

the culvert West-

Bound traffic on Nov 

22rd, 2016 12:08 AM. 

Truck stopped with 

front axles on top of  

culvert on 12: 09 AM 

and rear axles on 

12:10 AM.

Result: No 

significant change in 

strain was observed

Westbound Traffic – Front and Rear Axles – Stopped on Top of  Pipe



Load Rating Test 3

Truck moved over the 

culvert East-Bound 

traffic on Nov 22rd, 2016 

11:50 AM. Truck 

stopped with front axles 

on top of  culvert on 

11: 52 AM and rear 

axles on 11:54 AM.

Result: East-2 strain 

SenSpot sensor shows 

2-4 microstrain increase 

in strain and for the 

other three strain 

SenSpot sensors no 

significant change in 

strain was observed 

Eastbound Traffic – Front and Rear Axles – Stopped on Top of  Pipe



Generally, live load (e.g., passing of  heavy trucks) can result in transient 

(spike-like) strain change events. However, inspection of  the strain graphs 

during the reporting period does not show any transient strain change. 

••This implies the safe load carrying capacity of  the structure under the 

existing traffic conditions. In addition, this observation is consistent with 

the truck test loads conducted on November 22 2016. As a result it is 

logical to assume that the structure can carry loads up to (and possibly 

even larger than) the weight of  the truck used for conducting the tests.

Conclusion

Live load effect:

No strain change has been 

caused by traffic (live load). 



RIO TINTO MINES – Heavy Rail System



Divert Water Inflow

Clean Out Repairs to Host Pipe

and Chemical Grouting

Rebuild Invert                                                                CentriPipe Liner Thickness

Ball Park Costs = $ 5.00  to    $ 10.00 Inch dia Foot



CONDENSED DESIGN GUIDE

for

TRENCHLESS MANHOLE RENEWAL

with

PERMACAST / PERMAFORM

TECHNOLOGY

ENGINEERING DESIGN GUIDE

for

TRENCHLESS PIPE and CULVERT RENEWAL

using the

CENTRIPIPE SYSTEM

(electronic files available upon request)



Crystal X Video

Crystal X Video



California
Colorado
Florida
Georgia
Kentucky
Louisiana
Maryland
Nebraska

New York
North Carolina
Oklahoma
Oregon
Alberta Canada 
Others in Process

States – CentriPipe Installed
Approvals Pending

Alabama – Indiana –Utah

States – Qualified Product List (QPL)

(copies available upon request)

http://www.centripipe.com/site/Home/tabid/36/Default.aspx


CentriPipe FAHP Concrete Materials 
approved for use by Caltrans

ConShield – Registered and approved
for use by California DPR



COR+GARD®

Polymer Coatings

LA – Cor+Gard Pickle Jar Test and Approval

AP/M Permaform manufactures a full

Line of  100% Polymer and Polymer 

modified coatings especially designed 

for corrosion found in waste-water 

systems



6250 NW Beaver Dr., 

Suite 1

Johnston, IA 50131

This Certificate Certifies that,

attended the,

DESIGN SEMINAR for the

TRENCHLESS RESTORATION OF WASTE AND STORM WATER SYSTEMS

and has earned .75 PDH (Professional Development Hours)

on January 17, 2019 – Waterford, Michigan

(attendees signature)



This Certificate Certifies that,

attended the,

DESIGN SEMINAR for the

CAUSES and METHODS for COMBATING

MIC (Microbially Induced Corrosion)

and has earned .75 PDH (Professional Development Hours)

(attendees signature)

541 Tenth Street NW 

Suite 233

Atlanta, GA  USA 30318

on January 17, 2019 – Waterford, Michigan





High Capacity Mixing and Pumping Equipment

Dry Guniting – PL 8000 D                                                  Wet Shotcreting – PL 8000


