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@ Es\Bipe (FRPM) Pipe for
bilitation'of Round and EII|pt|c

Pressure Slip Lining History in New Jersey
Cross Town Force Main Jersey City 2019

Agenda

Examples in New Jersey
FRP Basic Information
Slip Lining Circular
* Features & Benefits
 Considerations for Design
Non-Circular

What is FRP and how is it

made?

« Spray lay-up (custom)
* Manhole Cones

 Centrifugally Casting

« Gravity DB, Jacking, Sip Lining,

Pressure Relining, Pressure
Jacking

« Filament Winding
+ Reciprocal
+ Non-Circular
« Continuous
+ Gravity DB, Pressure

==

Gravity Slip Lining History in New Jersey
CSO 27A Paterson, NJ 2017

Wall Construction (I-beam principle)
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Materials Strain-Corrosion Testing

HOBAS PIPE USA
ASTM D3681 Test Results with Regression Curve for strain vs. time

+ High quality, commercial grade fibers Predicted

« E-Glass & ECR Fibers life
+ 1“ & 2" chopped S8

+ Continous + chopped + veil (non-
structural)

Strain (%)

+ Thermosetting resin

« Polyester

* Vinylester ($$$) RecomrrI\ended
strain limits

 Precisely graded sand

i 1,000
Time to Failure (hrs)

Related Standards
Sliplining

+ ASTM D3262 Fiberglass Gravity Sewer Pipe
« ASTM D3754 Sewer Force Mains & Industrial
< AWWA C950 Potable Water Pressure Mains
+ ASTM D3517 Raw Water Pressure * mproved flow capacity (ncreased
- AWWA M45 Fiberglass Pipe Design Manual yaraulics) ,
s « Do live (no bypass required) $$$
* NSF 61 Drinking Water System Components - Long pushes (fewer pits) §
+ ASTM D4161 Fiberglass Pipe Joint Using Flexible Elastomeric Seals 9P P

« Easy to grout with higher safety factors
+ Thermoset v Thermoplastic

Elastomeric gasket push together joints
Smaller pits
Faster assembly

« Greenbook Standard Specifications for Public Works Construction

Testing Standards Sliplining vs. Other Methods

+ ASTM D3681 Long-term Strain Corrosion Test
— The only pipe with an actual test standard
— Can demonstrate 100+ year service life

Long Distance with Fewer$Small Pits
No Flow:Diversions

+ ASTM D2992 Long-term Pressure Regression
HDB Basis Determination

No Cleaningor Surface Preparatio“
No Bypass Pumping

+ ASTM D2412 Pipe Stiffness Test
— Flexible Pipe Design
— Resilient




NJWEA - Winter Tech Transfer 2025 Trenchless Technologies

FRPM Features & Benefits Hydraulics

QHOBAS / QExisting

)
Features Benefits o013 | 00w | o015 | 0016 | 0017 | 0018 | 0020 | 0022 |
0888 0944 0.999 1110

18 0000 0722 0777 0833 1221 1332

. " « Long maintenance-free life into 0010 0649 0609 0740 0709 0840 0899 0099 1099 1199

* Corrosion resistant 24 0011 0590 0636 0681 0727 0772 0817 0308 0999 1090
* Reliable performance 20 0009 | 0961 | 1035 | 1109 | 1183 | 1257 | 1331 | 1479 | 1627 | 1774

. y ; into | 000 0865 0832 0998 1065 1131 | 1188 | 1331 1464 | 1587
Computer-controlled consistent « Fast assembly 24 | oom 0788 | 0847 007 0963 1028 1089 | 1210 1331 | 1452

X 24 0009 0860 0926 0992 1059 1125 1191 1323 1456 1568
manufacturing process . Leak-free iMo 000 0774 0834 0893 0853 1012 1072 1191 1310 1429
30 001 0705 0758 0812 0866 0820 0874 1083 1191 1299

" 0 . u ; 30 | 0000 [ 0645 | 1017 | 1090 | 1163 | 1235 | 1308 | 1453 | 1599 | 1744

* Lightweight Excellent long-term hydraulics imo | 0010 0850 | 0916 0881 1046 1M2 1177 | 1308 | 1439 1570

g q 3 | oon 0773 | 08z 0892 0951 10M 1070 | 118 | 1308 | 1427
« Constant OD (circular) * Abrasion resistant 36 0000 1008 1086 1163 1201 1318 1396 1551 1706 1861
oS Clicual ’ : ' inte 000 0807 0877 1047 1117 1186 1256 1396 1535 1675

» Consistent high quality a2 0011 0825 0888 0952 1015 1079 1142 1269 1396 _ 1523

« Hi i i ) . 42 | 0008 | 1057 | 1139 | 1220 1301 | 1383 | 1464 | 1627 | 1789 | 1852
High Jacking Capacity « No need for cathodic protection into | 000 0952 1025 1088 1171 1244 1318 1484 1610 1757
or coatings 48 001 0865 0932 0998 1065 113 1198 13n 1464 | 1597

Smooth Interior Manning's ite 0010 0992 1066 1145 1221 1298 1374 1527 1679 1832
0.009 54 oon 0902 0972 1041 1o 1180 1249 1.388 1527 1666

13 16

Benefits Considerations for Design

Great Hydraulics

Manning’s Equation * Pit Locations

« Increased flow capacity due to * Pit Size
better hydraulics 149 LA A + Curves v PI's
* Lateral
* Flows
+ With Flow

* Against Flow

14 17

Hydraulics (Sample) FRP Non-Circular Pipe

Host Pipe Existing Flow Coafficiont, n

X 0 0.016
N—— o om i
[ 1156 | 1239 |

1276 1502 1652

1351

RCP

n=0.013 Short Term 7.4% Capacity Gain
N=0.016 Long Term 32.1% Capacity Gain
HOBAS

N=0.009 Short Term
N=0.100 Long Term

15 18
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Introduction

« Can make any non circular
shape (egg, arch, mouth

etc...)

« Sizes range between 18” &
120”

« Typical lengths are ~ 8 ft to 10
ft in length.

Benefits

« Similar benefits to FRP
Circular Pipes

Long expected service life

Long term structural solution

Can be installed with live flow.

Inherent resistance to sulfuric

acid

Improved flow capacity due to

superior hydraulics.

19 22
M facturing P Installation
anuracturing Frocess (Laterals & Grouting)
Computer Controlled Filament Winding on as steel mold
—
[T
* Computer controlled process * Re-instate laterals
— Precise control of rotation * Typically done by small point
speed. excavations via inserta-tee.
— Material quantity control « Could be done inside with magnets and
¢ Steel mold top hat CIPP
— Consistent internal pipe * Grouting:
dimensions « Seal the ends with concrete bulkheads
— No deformations after uses « Divert flow inside the pipe
— Tight joint toller'ances * Inject grout till refusal.
* 0-leakage joints « Control grout pressure on pipe.
20 23
Joint System
* Gasket Type: Flexible EPDM Sliplining Curves and Bends
or Nitrile rubber.
« Leak tightness : Test realized
according to ISO 16611 on
Circular samples & ASTM
D4161.
. Tests: performed at 29 psi TYPICAL SLIPLINING
internal pressure. North Outfall Sewer (NOS) Unit 10
*NC is designed for non-
pressure applications.
21 24




NJWEA - Winter Tech Transfer 2025 Trenchless Technologies

S-Curve under railway Tools & Deliverables

Website: https://hobaspipe.com
* Brochures
* Technical Advice & Recommendations
* Case histories

* Length 200 ft curved section,

* Access Shafts on either end of the S-
Curve but not one available in
between (Railroad)

+ 2 ~60 ft Radius, 60-degree turns

* Newsletters

* Videos

* Contact information
* Sales
* Engineering
» Commercial
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Condition and Survey Questions/Comments

Bryant L. Welch
Project Development Mgr

515-01-001 TO 495-13-131 3 !

Number | Length | Angle (Dog) | St Staton | Rad i) 2 N. America East
c16 | 168 92 121 | 1048 = Hobas Pipe USA
:r ‘:: :N': :_: :’:9 é E bwelch@hobaspipe.com
ERED 22 150 | 435 - = C (919)592-5668
TRED NA 187 NA " -
cw | 138 23 2018 338.7 K s
cn | 02 24 2032 48 = §

Lco [0 [ on ;| o785 g o)
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North Outfall Sewer (NOS) Los Angeles, CA 2024
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