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Presentation Qutline

Geopolymer SAPL Lining Overview
« Materials

* Process / equipment
« Specifications

Texas City Case Study
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Pipe Within A Pipe
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Geopolymer Materials

Not a Plastic
* Not HDPE/PVC/Epoxy

Looks and feels like cement/concrete
« Workability
» Material Properties
« Service Life

Chemical structure like natural stone
« Monolithic
* Durable
* Corrosion Resistant
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SAPL Flexibility

Shape
* Non-round, elliptical, egg shaped
- Manholes, wet-wells, junction boxes

Length
- Short lines, culverts, point repair
» Longer sewer and storm segments

Diameter
* From 24 inches to 22 ft
* Varying diameters in a single run

Ovality
« Ovality greater than 10%
« Box culverts and structures
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SAPL Process: Hand Spraying
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Geopolymer Environmental Benefits

* Fly ash and slag materials are introduced and serve
as ‘“alternative cementitious” binders as well as
“‘contributing fillers”, such that every particle within
the geopolymer is providing some cross-linking
characteristic.

* Geopolymer has between 65% - 90% less CO, than
standard ordinary portland cementitious materials. el
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« GeoSpray geopolymer has passed NSF61, WRAS
potable water certification, and many other
International test standards
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Geopolymer Approval

I Texas Department of Transportation
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION TO THE
STANDARD SPECIFICATIONS, 2015 EDITION

Add a new SECTION to DIVISION 800:
LINER PIPE

1.0 DESCRIPTION
Install the hner pipe for the drainage strucmres as designated in the Contract Documents
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TABLE 1: LINER PIPES

Nanufacturer Product
Contech Engmeered Solutions DuroMax Liner Pipe
Contech Engmeered Solutions A2 Luner Pipe
GeoTree GeoSpray Geopolymer Mortas
Tnsimform Technologies Tasituform.

Pipe Consultants and Sales. LLC | Innerflow Pipe System
sco Industries, LLC Suap-Tite
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SAPL Specification: NASSCO
The SAPL (Spray-Applied Pipe Liner) Guideline Specification

SPRAY-APPLIED-PIPE-LINER (SAPL)

= First Published November 2022 INSTALLATION FOR GRAVITY
= Covers MORTAR / CEMENTITOUS/ MGRTiLPBEIQEIE SE?TEMS

GEOPOLYMER Based Systems ONLY

PERFORMANCE SPECIFICATION
GUIDELINE (PSG)

Does not cover plastic/polymeric systems

Movember 2022

Developed by the Pipeline Rehabilitation
Committee

Approved by the TAC
NASSCOD
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SAPL Specification: NASSCO

If you want to have a competitive geopolymer specification, we recommend you
limit the amount of CaO — which will be closely linked to Portland Cement
content & include the following language:

= The SAPL geopolymer mortar should be composed of at minimum 70%
Pozzolanic material selected from the list of: SiO,, MgO, Al,O,, Fe,O; and be
verified by third party certified X-ray Fluorescence (XRF) testing. Use Test
Method - ASTM C-114 based on 100% of material
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ASTM F3706-24

STANDARD PRACTICE FOR IN FIELD SPRAY APPLIED MORTAR LININGS FOR LARGE
DIAMETER STORMWATER AND SEWER CONDUITS

First Published December 2024

Covers MORTAR / CEMENTITOUS/
GEOPOLYMER Based Systems ONLY

Companion document with NASSCO

References ASTM C114 XRF Testing

Designation: F3706 - 24
ul

INTERNATIONAL

Standard Practice for

In Field Spray Applied Mortar Linings for Large Diameter
Stormwater and Sewer Conduits’

This standard is issued uader the fixed designation F706: the number immediately following the desizs
the year of las revision. A umber in parentheses indicaes the year of last reapproval A
editorial change since the last fevisian or mapproval

original adoption or, in the case of
superseript epsilon (e) indlicate

pe
1.1 This practice covers the procedures to structurally or
non-structurally reconstruct, seal, and protect existing large
diameter conduits with spray application mortar finings in the
field. include applying "
or geopolymer liner materials that may function as a fully
structural, partially structural, or protective conduit repair or
restoration. A fuily structural lining shall be designed to
support all imposed loads independent of the host pipe or
conduit structure. A uniform high-strength, fiber-reinforced
cementitious or geopolymer mortar shall be manually sprayed
or centrifugally cast in a uniform, prescribed thickness to all
ied, interior surfaces of the host pipe or conduit. The
cementitious or geopolymer liner may be applied to host pipes
constructed of brick. concrete, block. and steel, and can be used
in a varicty of gravity or low-pressure applications such as
sanitary sewers, storm sewers, low pressure force mains. and
process piping. Application of fining may be applicd by
centrifugal casting. hand sprayed or hand trowelled.

1.2 A manufacturer’s approved applicator shall fumish the
complete application of the reconstruction process using pre-
aged cementitious or geopolymer liner material. All
ing. preparation, and application procedures shall be in
accondance with the manufacturer’s recommendations.

The values stated in inch-pound units are to be
regarded as standard. The values given in parentheses are
mathematical conversions to ST units that are provided for
information only and are not considercd standard

1.4 This standard does not purport ta address all of the
safery concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
wmiine the applicability of regulatory limitations prior to use.

LS This iniernational standard was developed in accor-
dance with internationaily recognized principles on standard-
ization established in the Decision on Principles for the

This practice is under the jurisdiction of ASTM Comitiee 36 on Technology
‘and Undergraund Utilties and is the diect resporsibility of Subcommitice F36.20
‘an Inspection and Renewal of Waler and Wastewater Infrastructure

Current edition approved Nov. 15, 2024 Published December 2024 DOL
10:1520/F3706-24,

o indicales the year of

Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Commitiee.

2. Referenced Documents
2.1 ASTM Standards:*

C31/C31M Practice for Making and Curing Concret
Specimens in the Field
C39/C39M Test Method for Compressive Strength of Cylin-

I Concrete Specimens

C78/CT8M Test Method for Flexural Strength of Concrete
(Using Simple Beam with Third-Point Loading)

CI09/CT09M Test Method for Compressive Strength of
Hydraulic Cement Mortars (Using 50 mm [2 in.] Cube

Specimens)

CI14/C114M Test Methods for Chemical Analysis of Hy-
draulic Cement

CI72CI72M Practice for Sampling Freshly Mixed Con-

C309/C309M Specification for Liquid Membrane-Forming
Compounds for Curing Concrete

C494/C494M Specification for Chemical Admixtures for
Concrete

C496/C496M Test Method for Splitting Tensile Strength of
Cylindrical Concrele Specimens

C497/C49TM Test Methods for Conerete Pipe, Concrete
Box Sections, Manhole Sections, or Tile

(C666/C666M Test Method for Resistance of Concrete to
Rapid Freesing and Thawing (Withdrawn 2024)°

C882/C882M Test Method for Bond Strength of Bonding

ystems Used With Concrete By Slant Shear

/C1090M Test Method for Measuring Changes in
Height of Cylindrical Specimens of Hydraulic-Cement
Grout

C1138M Test Method for Abrasion Resistance of Concrete
(Underwater Method)

od ASTM standards, visit the ASTM website, wuu.astm.org, or
Customer Service st www.astm orfcoatact For Annsal Book of
ASTM Standands volume information, refer to the standard's Document Summary
page on the ASTM website

"The last approved version of this historical standard is feforenced on
wwwastm org.

‘Copygt © ASTM Inamatonal, 100 Bar Haror Dive, PO Bor G700, Wast Garsnohonkan, PA 18426-2958, Lnted Stztss

1
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SAPL Design

Based on Experimental Testing

* Flexural strength, ASTM C78 (1500 psi)

T, = 0.8323Pr
M, = 0.0062Pr2

The resultant solution for this case is:

0.0744 Pr2N
S C

STRUCTURAL
MECHAN ICS

BURIED PIPES

Exploration of Engineering Design Methads for Cementitions Spray Applied
Liner Systems

Joseph R. Roser, PhD., John C. Matihews, PD.
! Gu\'u\ Se (ulm;-., 130 (‘A.(vmak' Drive. Sisie B, Spaatiesburg SC 29303,

ABSTACT

Ona e pess! decade canentitious spray appliod monta nougs ko gamed teacasing popolaity
doe to Teir compestive cost stracmre for large dizmeter pipe relnbelitaton a5 well 3 odier
s tallation ccossdirations. Howeva, the engmeaing compmniry, sl cspeaally bodics sich as
ASCE. ASTM and oers, ke vet to define a standard desigz methodology. Thus poper reniens
the increasingly large number of scientific stodies that have been conducted to reline existng pipe
stracmres sed Setemine 3 groper desean methiod  The 1032 dara froes five dfeness eagineerms
studies is analvzed. The exparznental methods of each study are seviewed, and the fmitations o
each ser of dara are noted  Strughttoraand coasermane design mefhodologies are presented and
compazed (o G Grilure modes fon cack pepe 1vpe based on (e nuiasal progeatios of the spraved
liner system and foom 3 consensus on the design method  The resudts are aloo compared to 3
CANDE finite clenent soode]

INTRODUCTION

As enchiess techzclogies have comtimmed %o develop and improve over the past 50 yeas, the
sversge rare of system fenewal 15 sndl noc Adequate 1o kesp up With The mncreaseng neads afunltes
(Selvainumar and Mamkens J01/) 1o meet these aeeds many nastewarer oilines se serlag
umovalive enchless sechuologies o repain Joge porsons of then systems. O the mune zeceut
past. cempentincus speay-applied lgers (SAPL) have gauned m populanty a: a rehabditaton
method e Jape-Gamater gravity condiils. Mudipk xux.m-:ml vendors sell aid crdosny
portiand cement (OPC) tased or geopolymer moctars. To date, well over 00 Lzer feet af
lsepe dumeter pipe his been rehabehtaned with fos rechnology  UnRemunsrely, mere exs
cuesens indnsiny stindseds mat spectfy the proger Ssipn methaodniogy (Kouchesfitani etal M) ‘1 )
and whale speay apped concrete has been used foo moee tue 80 vears in these applications much
of the desipn i ad hoc and hased on eshaaded nules of duumb

T (e secenst passt sevezad oot Iave Do made 1o develup models based oo cugnea g festmg
inciding Kang & Damdson (2013} Garcia & Moore (2015). and Royer & Masthews (2019). As
thece efforts have been nndertaken an ever-expanding data set of experimenral recults hac been
developed m the acadonme literate Heron the dsta Gom five (5) dfonsy ancshpanons e
examimed with engmeering models predcted. and comservative resulis arve developed amd
Mscussed

ASCE Pipelines, Matthews & Royer (2022)
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/th Avenue Drainage Improvements

Engineer of Record:
ARKK Engineers
Houston, TX
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The Challenge

« 1,575 If of Twin 112"x75" (3,150 If total)
multi-plate corrugated steel arch pipes

« 620 Ifof 8 x5 RCB

 Public easements beneath residential
backyards

« Structures and significant landscaping
modifications directly above

 Hurricane season
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Site Specifics
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Site Specifics
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Why a Geopolymer Spray Applied Lining (SAPL)

« Faster cure time of geopolymer lent itself to
mitigating storm/flooding risks during
hurricane season

* Minimized traffic impact on residential streets

« Access to pipe accommodated landscape
modifications and structures
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Cleaning

2 ﬁz\\f;.
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Spraying

« Set Screws used as
gage depth for the
design thickness

« Geopolymer bonding
properties eliminate
cold joints
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Completed 1 month ahead of Schedule
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Questions?

ted.jones@henkel.com GEOTREE
830.832.8560
GeoTreeSolutions.com

e Ted Jones, P.E. — GeoTree Solutions /’

e Justin Mouton — PM Construction

justin.mouton@puriscorp.com (pmc

346.268.0161 A PURIS COMPANY
PurisCorp.com
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