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Most Common Sources of Infiltration in
Collection Systems
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The Process of Sewer Failure

Stage 1: Initial defect, but sewer
remains held in position by the
surrounding soil.

Stage 2: Development of zones of
loose ground or voids caused by the
loss of ground into the sewer.

Stage 3 Failure of the sewer pipe.

Copyright © Avanti Internauonal, Exclusive Property, Usedlonly with Permission.
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Injection grouting setup for Joint & lateral testing & sealing
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What is Chemical Grouting

The injection of a multi-component chemical grout into soil and voids
around the pipe, liner and manhole structures to seal the leak, stabilize
the ground and control infiltration.

Significantly reduces ground water infiltration into sewer systems.

Stabilizes sewer structure backfill and bedding material stopping erosion
of backfill fines with resulting misalignment.

Not a structural repair.

Eliminates exfiltration and cross contamination from sewers into storm
mains and ground water.

Seals annulus infiltration in lined pipe systems at lateral cut-outs and
manhole terminations.

Does not rely on any type of pipe surface preparation for bonding to be
successful as the seals are achieved from the exterior of the structures.
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8" Lateral Test & Seal Packer

Transducer or Camera Trolley

HOUSIng pressure gauge

Anchoring Trolley Extension
with rotation motor
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5.5-7.5 2001 LS grout &test ports
with sensor diaphragm

Dedicated Since there are three independant ports on
Catalyst Port this packer (grout, catalyst & air test) the

“H* block assembly is not required

air test Port

Grout Port
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Void Pressure Monitoring System (testing & sealing
pressures of the void from the void)

Liquid filled

sensor line Sensor Diaphragm

Dedicated air
test line

Void Pressure

TR e Void Pressure (grout/ air)

4 pin transducer wire

Leak

Digital Readout on
Panel
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Lateral Connection Grouting
Preparatory Procedures

e Cleaning of the mainline sewer.
e Videotaped CCTV inspections of the mainline & pan & tilt of the lateral.

e When grouting long distances in the lateral, it is strongly recommended to inspect the laterals, either from
the mainline or other above ground access.

e Cleaning of the lateral may be required depending on the findings of the lateral inspection
e |dentification of the diameter of the laterals.
e Protruding taps of more than 5/8" into the 8 "mainline must be cut back.

e Roots & grease and other debris that prevent the passage or seating of the packer or lateral bladder must
be removed .

e Bypass pumping: normally not an issue as only inflated for a short period of time.

e Brushing out liner cutouts (reinstated services after mainline lining)
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Lateral Connection Grouting

Coyright©2003 Avanti International, Exclusive Property, Used only with Permission

With the use of a winch and pan & tilt
camera, the packer is positioned at the first
lateral from the downstream manhole. The
packer is rotated to align the lateral grouting
plug with the service connection. Once
aligned, the packer is rotated and air
pressure is used to invert the lateral grouting
plug from the mainline packer into the
service lateral and the mainline bladders are
inflated isolating the « Tee » or « Wye »
section.

10
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~ Lateral Connection Grouting

Sl T

The forward end of the lateral grouting plug
expands against the host lateral pipe and
the remaining portion expands to a
predetermined diameter creating an
annulus between the inflated lateral
bladder and the inside pipe wall. If no
visible leaks are apparent, this area is then
air tested (See ASTM F2454-05 (16))

Copyright®©2008 Avanti International, Exclusive Property, Used only with Permission
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Lateral Packer above ground demonstration with dyed water
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Reinstated tap connections in lined pipes are subject to infiltration through the annulus.

Lateral grouting packers can be
used to pump chemical grout
into the annulus and out
through the defects of the host
pipe to stop infiltration from
coming back into the sewer at
lateral connection cut-outs.

mter flowihg
through
annular spacN

Grout curing
in the

annular space
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Grout travels through the annulus and defects
out into the soil, obtaining a double seal.
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Lateral Grouting after Mainline Lining

m—— Host Pipe

mssmmm Liner

Cured Chemical Grou

Lateral grouting packers can be used to pump chemical grout into the annulus and
out through the defects of the host pipe to stop infiltration from coming back into
the sewer at lateral connection cutouts.
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Lateral Grouting after Mainline Lining with acrylamide grout
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Grouting annubys in above
ground setup”" %

A section oflined (CIPP) and unlined
pipe are joinéd together. A mainiipe
packer straddles the joint and
acrylamide grout pumped at that ~ 2
transition. S
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sealed annulus
(with acrylamide
grout) under
pressures in
excess of 23 psi
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A.post grouting air test of 25 psi on this jai'nt' '
showed no leakage in the annulus, but did
separate the test pipe setup.
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The seal is not achieved by the internal grout ring but by the ...
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...gelled grout on the exterior that has saturated and sealed the
annulus in lined pipes & backfill providing a watertight repair and
preventing any further fines from entering the pipe

. -
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Acrylamide grout njection in different pipe bedding soils

Clay Soils Sandy Soils Stone 57
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In some cases it can become necessary to stage the grout in order to obtain a seal, as the grout consumption
may become important caused by large voids behind the structures. Grouting in increments of pre-approved
volumes and corresponding procedures to provide the best long term solutions. An example given below.

First attempt

Step Grouting

— S€CONd attempt prior
to initial reaction and
forming a second layer

\\\\\\l\\\lllll\\ﬂilll.

—— 1hird injection if
refusal pressure not
reached during second
injection

N W .-
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Pictures of residual grout as seen from the main and looking up the lateral. As the objective is to seal a

predetermined distance into the lateral from the connection, chemical grout must travel between the lateral plug
and lateral wall to achieve this distance. Residual grout, when using the right bladder and right procedures, should
look somewhat like the pictures below.
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Lateral Grouting Plugs

View of residual grout ring when using appropriate sized lateral grouting plugs & injection

procedures . Seen from cleanout looking down towards the tap connection. Volumes of

grout are the same but the geometry of the grout ring will vary according to a wye vs tee,
clockwise position of the tap and angle to the mainline sewer.
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Lateral Tap Connection Grouting Capabilities

Mainline diameters from 6”-30” with effective sealing
distances from 8” through 30 feet have been done.
Diameter of laterals 4”, 5” or 6”.




“cT THE UNDERGROUND UTILITIES EVENT

O Underground Construction Technology | Jan. 29-31, 2019 | Fort Worth, TX
Cleaning Laterals from The Main

There are effective tools to
clean the laterals from the
mainline sewer when above
ground accesses are
inexistant.
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STANDARDS & SPECIFICATIONS

ASTM F2414-2016

Standard Practice for Sealing Sewer Manholes Using Chemical Grouting

ASTM 2304-2016

Standard Practice for the Rehabilitation of Sewers Using Chemical Grouting

ASTM 2454-2016

Standard Practice for Sealing Lateral Connections and lines from the

mainline Sewer systems by the Lateral Packer Method, Using Chemical
Grouting

Nassco Suggested Standard Specification for pressure testing and grouting of
sewer pipe joints, laterals and lateral connections using the packer method
with solution grouts (2014)
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* A good set of Specifications for Lateral Sealing must
include;

Grout concentration mix & additives required

Gel times vs pumping rates in relation to packer/pipe void
Effective sealing distances required in the lateral

Preparation of the lateral (pre cleaning and cctv if necessary)
Mainline & Lateral diameter and any transitions

Number of laterals within each reach or setup

Bid tab for gallons of grout pumped (ex: step grouting procedure in increments
of 2-3 gallons)

Pre/Post testing
Bid tab for post cleaning of residual or excess grout (two different items)
Warranty requirements
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Solution Grout Mix

Most of the grouts being pumped through remotely operated packers
are solution grouts (acrylamides, acrylates or acrylics)

Acrylamide Grout
(50lbs) + catalyst T+ H20

10% mixed bateh—

Root Inhibit
oot Inhibitor 12% mixed bateh—

 ——

15% mixed bateh—

20% mixed bateh—

Gel Guard

us gallons (Ex: Acrylamide Grout Solution) us gallons
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Nassco Suggested Standard Specification for pressure testing and grouting of sewer pipe joints,
laterals and lateral connections using the packer method with solution grouts (2014)

e Part 3.1 Control Tests
% * A .Packer Tests - Demonstrate the acceptable performance of air test.

* Toinsure the accuracy, integrity and performance capabilities of the testing
equipment, a demonstration test will be performed in an above-ground 8”
nominal diameter test cylinder suitable to contain the full length of the packer
and sustain the void test pressure. The test cylinder shall be equipped with a
void release valve to exercise a controlled release of pressurized air from the
void area to test the packer under both sound and leaking conditions. The
test cylinder shall also be equipped with a local pressure gauge (0-25 psi)
within the void space

Logiball 2001 JS Packer

Void Pressure
Gauge

T T =l 3 ‘ VOID PRESSURE
Digal Readout on 2 I it

13 14 15

DEFLATE/STOP

Valve lo Simulate

U | TestCylinder
Leak )

(PVC Pipe)
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Nassco Suggested Standard Specification for pressure testing and grouting of sewer pipe joints,
laterals and lateral connections using the packer method with solution grouts (2014)

* Pump Tests

* At the beginning of the contract, prior to application of grout, perform a pump test to determine if proper ratios are
being pumped from the grout component tanks at the proper rates and to measure pump rates. Use separate
containers to capture the discharges from each of the grout component hoses, to simulate the actual volumes of
each component through the interconnect hoses, hose reel and length of grout hose and confirm accuracy of grout
pump totalizer. Take corrective action if ratios or rates are not within manufacturer’s recommended standards.




"

“cT THE UNDERGROUND UTILITIES EVENT

Underground Construction Technology | Jan. 29-31, 2019 | Fort Worth, TX

Nassco Suggested Standard Specification for pressure testing and grouting of sewer pipe joints,
laterals and lateral connections using the packer method with solution grouts (2014)

* Gel times shall be calculated using the following formula unless
CONTRACTOR experience and/or field conditions dictate
otherwise. Any alterations of the gel time formula shall be
approved by the ENGINEER.

Gel Time =

Volume of Pipe/ PackerVoid Space (gal) J( 60 sec
Pumping Rate (gpm) 1 min
* Packer/Pipe void shall be defined as the volume between
the inflated packer and the inside pipe wall when the
packer is inflated per manufacturer recommendations.

] + 20sec(+/—5sec)
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Lateral Packer void volume in green
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For example: an 8” pipe with a packer void space of 0.3 gallons and a 3 gpm
pumping rate would provide

Gel Time = [

Volume of Pipe/ PackerVoid Space (gal) j( 60sec

j + 20sec(+/—5sec)

Pumping Rate (gpm) I min

Gel Time = -3(gal) [60 s.ecj +(20sec) = 26sec(+/—5sec)
3(gpm) \ 1min

Time required to fill this void is 6 seconds. Suggested gel time window in this case is 21-31 seconds.
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Gel Times of the GrQuts

Standard cup test for Dilution affects gel times Pump delivery system ex: 3 gpm
gel time verification

Gel times of the grouts are e Sg

affected by temperature & g

dilution. The colder it is the longer 20

it takes for the grout to react & 18

vice versa. The mixed grout _ lg

pumped into bodies of water will || ERS

usually take more time to react I 40

into a gel.

Grout hose
recirculation when
necessary
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Sealing Laterals from an Above Ground & Manhole Access

In cases where above ground accesses are available, it is
possible to use a flexible push/pull packer to seal leaking joints
in laterals. These packers have also been used from the
manholes to seal leaks in laterals that come directly into
manholes.
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Semi-rigid hose assembly

Chemical ports with 3-function adjustable nipples

Sensor diaphragm with liquid filled sensor line

Dedicated test port with 3-function
adjustable nipple

__ eyebolt
Q Y 38



Flexible push/pull packers from cleanouts
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Man Entry Push Packers
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Sanitary Sewer Rehabilitation Summary Matrix

Estimated
Service ot 1, | Malnline
Technique Type Life A DI ‘:‘I*;': cation. | ) ateral/
(USEPA, Manhole
2014) Diameter
Cementitious Structuralf All shopes and Address active 48" and Yes/ Mo/
Coatings: None= 00 connections infiltration, larger Yes
Shotcrete or Structural accommodated, | requires
Gunite 7 confined space
entry
Structuralf Robofically Address active 30-120" Yes / No f
Spun Cast Non- applied. infilrations No
Concrete Struetural Same as Anfibactesial
concete additive can be
Pipe (AMY. | e when
Corps of Bithie,
ineers) microbiologically
g induced comrosion
is present.
Spray Polymer Structural/ 50 years Encapsulates Sogsanddipsin | 4" andlarger | Yes/ No/
Coalings Non- sewer, can be pipe remain, aslong as the | Yes
Structural designed for service host pipe wall
structural load, interrupted, must | can be
can improve flow | stop active
coefficient infiltration cleaned and
Cured-in-place- Structural 50 years Prevents further Sags and dips in 3" to 120" Yes f Yes/
pipe (CIPP) degradation and | pipe remain, Yes
collapse, improves | service
flow coefficient inferrupted,
infiltration may
follow annular
ypce=s
Thermo-formed Structural 20 ormore- | Prevents further Sogsand dipsin | 4" fo 30" Yes / Yes/
Pipe (Fold and years degradation and plpﬁ remain, Yes
Form) collapse, improves
flow coefficient hharruniad.
Infiliration may
follow annular
s Non- 20-25years | Seals leaking Offset joints or 4"and Yes/ Yes/
Pressure Grouting | sfructural joints, stabilze longitudinal greater Yes
supporiing soils «cracks may not
seal
some bends are ~circular, loss of Ng
accommedated | cross secfional
area
Spiral Wound Structural 50 years Prevents further Sags and dips in 4" to 144", Yes/No [
Pipe degradation and | pipe remain, Larger sizes No
collapse, improves | service on case by
flow coefficient interupted, case basis
Infiltration may
follow annular
space

Copyright © 2017 Water Environment Federation. Al Rights Reserved.
WSEC-2017-FS-D09—Callection Systems Committes—Sarniiary Sewer Rehabilitation Fact Sheet

and more technologies have reachied the market and

josiled for primacy as the cehab solution of choice,
Grouting has oceusivnally been thought of 4s o more tem-
oty solulion 2 SLap-gap. Bul recent [esting of Las 20kycar
ol uerdlamide grout rehab projects indicate thut grout can
Iy stand the st of tme.

Q s the pipeline rehabilitation mirket s grown, more

Reuisiling the Seals
rucm ar the foor of l‘rm Neith Shore Mountaing, the

, 18
pc nuy wich cich spring thaw.
s a rosulr, ciry policy dicrates that any water Kic rehabili-
m[mnbalﬁh;d one year Pllowing completion. By nmwlx

lines ind overall we suw 1 90 percent success rute”

Adams adds that he has scen other Nstanecs of grout
seuled juints thal tood up similarty“Weve dug up old lines
and the gront i still holding firm on the outside of the pipe,
eecping 118 SCal” e says.

With better thun 30 years of experience in the industry,
Adams understands the eapabilitics of acevlamide grout
very well “Ti's s geiod product! e says “As lomg iy il -
stalled property, it wil keecp for at least i)
cxplains. that it stands up well to anything it will likeiy en-
counter in the ground, fom water w chemicals and really
anly suifers in extremely dry cond

S1F it wogally dries ouf — like
have issues, but especially up he
thar problem” Adame savs.
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Conclusion

Chemical grouting is an infiltration / exfiltration / erosion control
remediation process.

Chemical grouting has proven to be the least expensive remediation
alternative for stopping leaks and infiltration in collection systems.

Seals are achieved from the outside of the pipe through existing defects.
Chemical Grouting has a 50 year history of sealing leaks.

Chemical grouting is a proven method of stopping infiltration when the
proper application of chemical grouts is delivered.

In order to obtain higher flow reductions from RDII, laterals need to be

addressed. The portion of the lateral to be sealed will vary amongst
communities and ROI.

DELIVERY IS KEY |
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FUNDAMENTALS OF

Online Video Series PDH Credits Available

Need-to-know video series on stopping infiltration in sewers...
where & when you need it most - online, on your time.

ONLINE CONTINUING EDUCATION AND TRAINING COURSE OPTIONS

You want to know, to understand, and make a difference. Continuing education and training can be

costly, both in terms of budget and time. What you desire is an on-demand resource, online video , ! .

content you can tum to on your terms—one that doesn't break the bank. $49 admin fee, 16 interactive
and sequential lessons, (3)

Serving municipal stakeholders, consulting engineers, and specialty contractors, no other leaming PDH credits with Certificate of

ce in the sewer and frenchless technology industry comes close to Completion.

series is designed to be an

resource or educational experi
the Fundamentals of Municipal Grouting. This16-module vid
interactive and rich learning experience for those who need-to-know and want-to-solve the inflow &
infiltration issues destroying our underground systems. And access is complementary for those who ’; =
b e ) i ! No cost, 16 interactive and
want and need to know: i j
sequential lessons, Certificate

of Completion, No PDH credits.

a multi-vendor

Those who know, do. Those who understand, teach. Municipal Grout
solutien. Multiple authorities in the industry invested years to develop this self-paced, online video
tutorial to teach what they know so others can do

Fundamentals of Municipal Groutina walks vou throuah 16 modules of videos and intermittent
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Thank You

Logiball.

Marc A Anctil
www.logiball.com

1-800-246-5988
marc@logiball.com




