
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 22 05 83. 63 ( November  2016)

------------------------------------

Pr epar i ng Act i v i t y:   NASA Superseding
UFGS- 22 05 83. 63 ( November  2013)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2022
**************************************************************************

SECTION TABLE OF CONTENTS

DIVISION 22 - PLUMBING

SECTION 22 05 83.63

CURED-IN-PLACE PIPE (CIPP) LINING

11/16

PART 1   GENERAL

  1.1   REFERENCES
  1.2   SUBMITTALS
  1.3   PROJECT/SITE CONDITIONS
  1.4   WARRANTY

PART 2   PRODUCTS

  2.1   SYSTEM DESCRIPTION
  2.2   MATERIALS
    2.2.1   CIPP Lining Tube
    2.2.2   CIPP Properties
    2.2.3   Resin

PART 3   EXECUTION

  3.1   INSTALLATION
    3.1.1   General
    3.1.2   Deviations
    3.1.3   Pipe Preparation
    3.1.4   CIPP Installation Procedure
      3.1.4.1   Wet Out
      3.1.4.2   Insertion
      3.1.4.3   Curing
      3.1.4.4   Finish
    3.1.5   Liner Inspection
  3.2   FIELD QUALITY CONTROL
  3.3   ADJUSTING AND CLEANING

-- End of Section Table of Contents --

SECTION 22 05 83.63  Page 1



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA UFGS- 22 05 83. 63 ( November  2016)

------------------------------------

Pr epar i ng Act i v i t y:   NASA Superseding
UFGS- 22 05 83. 63 ( November  2013)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2022
**************************************************************************

SECTION 22 05 83.63

CURED-IN-PLACE PIPE (CIPP) LINING
11/16

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  cur ed- i n- pl ace pi pe l i ni ng,  
i ncl udi ng appl i cabl e i ndust r y st andar ds,  
i nst al l at i on,  and per f or mance ver i f i cat i on f or  
f aci l i t y  i nt er i or  [ r oof  dr ai n l eader  pi pi ng f r om t he 
r oof  t o f l oor  l evel  ] [ col d and hot  pot abl e wat er  ]
[ dr ai n ] [ el ect r i cal  condui t  ] [ gas ] [ pr ocess pi pi ng ]
[ st eam ] [ vent i l at i on ] [ wast e wat er  ] pi pi ng syst ems.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
t he r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s sect i on addr esses t he pr ocedur es f or  t he 
r econst r uct i on of  pi pel i nes and condui t s,  10 t o 244 
cm 4 t o 96 i n.  di amet er ,  by t he pul l ed- i n- pl ace 
i nst al l at i on of  a r esi n- i mpr egnat ed,  f l exi bl e f abr i c 
t ube i nt o an exi st i ng condui t  and secondar y 
i nf l at i on of  t he t ube t hr ough t he i nver si on of  a 
cal i br at i on hose by t he use of  a hydr ost at i c head or  
ai r  pr essur e.   Saf et y i ssues r el at i ng t o t he use of  
t hi s speci f i cat i on shoul d be addr essed i n a separ at e 
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section.
**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
drawings:

1.   Exact  Dupl i cat i on i n Ter mi nol ogy:   
Speci f i cat i ons and dr awi ngs come f r om di f f er ent  
comput er  pr ogr ams.   The t er mi nol ogy descr i bi ng t hese 
i t ems,  syst ems,  equi pment ,  and mat er i al s comes f r om 
di f f er ent  dat abases.   For  t hi s r eason,  ensur e t hat  
each pi ece of  equi pment ,  or  i t em,  or  syst em i s 
i dent i f i ed i n t he same way i n t he speci f i cat i on and 
dr awi ngs.  Ensur e t hat  t he same t er mi nol ogy i s used 
i n dr awi ngs and speci f i cat i ons,  i n speci f i cat i on 
sect i ons and dr awi ng sect i ons,  and i n al l  dr awi ngs.

2.   I nser t  addi t i onal  i t ems t o be shown on t he 
drawings.

**************************************************************************

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN PETROLEUM INSTITUTE (API)

API Spec 13A (2010; Errata 1 2014; Errata 2-3 2015) 
Specification for Drilling-Fluid Materials

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C950 (2020) Fiberglass Pressure Pipe
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ASTM INTERNATIONAL (ASTM)

ASTM D543 (2020) Standard Practices for Evaluating 
the Resistance of Plastics to Chemical 
Reagents

ASTM D638 (2014) Standard Test Method for Tensile 
Properties of Plastics

ASTM D790 (2017) Standard Test Methods for Flexural 
Properties of Unreinforced and Reinforced 
Plastics and Electrical Insulating 
Materials

ASTM F1216 (2021) Standard Practice for 
Rehabilitation of Existing Pipelines and 
Conduits by the Inversion and Curing of a 
Resin-Impregnated Tube

ASTM F1743 (2016) Standard Practice for 
Rehabilitation of Existing Pipeline and 
Conduits by Pulled-In-Place Installation 
of Cured-In-Place Thermosetting Resin Pipe 
(CIPP)

1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

 The " S"  c l assi f i cat i on i ndi cat es submi t t al s 
r equi r ed as pr oof  of  compl i ance f or  sust ai nabi l i t y  
Gui di ng Pr i nci pl es Val i dat i on or  Thi r d Par t y 
Cer t i f i cat i on and as descr i bed i n Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.
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Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-03 Product Data

Installation Equipment ; G[, [____]]

CIPP Lining Tube ; G[, [____]]

Pipe Thermoset Epoxy Resin ; G[, [____]]

Liner Materials ; G[, [____]]

SD-08 Manufacturer's Instructions

CIPP Manufacturer's Written Installation Instructions

SD-11 Closeout Submittals

Report Summarizing The Extent Of the Pipe Lining Performed ; G[, 
[____]]

Pipe Pre-Lining Inspection

Pipe Post-Lining Inspection

Manufacturer's Warranty

Record Drawings

1.3   PROJECT/SITE CONDITIONS

Inspect the line with closed-circuit television (CCTV) and determine the 
overall condition of the pipe before the pre-conditioning of the pipe.

1.4   WARRANTY

Submit [_____] copies of the signed Manufacturer's Warranty  for products 
within [_____] [days] [weeks] of final completion of the work.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

Provide a new cured-in-place pipe (CIPP) lining system[s] for the [roof 
drain leader piping from the roof to floor level ] [cold and hot potable 
water piping ] [drain piping ] [electrical conduit ] [gas ] [process piping ]
[steam ] [ventilation ] [wastewater piping] [_____] that is complete and 
ready for operation .
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Perform the reconstruction using a tube of one or more layers of flexible 
needle-perforated felt or an equivalent non-woven perforated material, of 
a specified length not to exceed  18.3 meters  60 feet , and a thermo-set 
resin with physical and chemical properties appropriate for the 
application, in accordance with ASTM F1216.  Submit product data for the 
epoxy resin , liner materials , and installation equipment .  Ensure that all 
drilling fluids conform to API Spec 13A .

2.2   MATERIALS

2.2.1   CIPP Lining Tube

Provide a liner tube consisting of one or more layers of flexible 
needle-perforated felt or an equivalent non-woven perforated material, 
continuous in length with uniform wall thickness.  Allow overlapping 
sections in the length of the liner.  Ensure that the liner tube can 
conform to 45- and 90-degree bends, offset joints, bells, and disfigured 
pipe sections.

Provide an integrated bladder within the felt tube.  Ensure that the 
bladder is made from materials compatible with the felt and resin systems 
used and can withstand the required installation pressure.

[ Provide fiberglass pressure pipe in accordance with AWWA C950.

] 2.2.2   CIPP Properties

Provide a CIPP that meets minimum chemical-resistance requirements in 
accordance with ASTM D543.  Conduct a test whereby the CIPP is exposed to 
the chemical solutions listed in Table 1 at temperatures up to  23.9 
degrees C  75 degrees F .  Conduct this test for a minimum of one month.  Do 
not accept the CIPP if the values for the CIPP's structural properties 
show a loss of 20 percent or more from the initial values.

TABLE 1 - CHEMICAL-RESISTANCE REQUIREMENTS

       
Chemical Solution Concentration Percent

Tap Water (pH 6-9) 100.0

Nitric Acid 5.0

Phosphoric Acid 10.0

Sulfuric Acid 10.0

Gasoline 100.0

Vegetable Oil 100.0

Detergent or Soap 0.1

Ensure that the CIPP meets the minimum structural properties listed in 
Table 2:
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TABLE 2 - CIPP INITIAL STRUCTURAL PROPERTIES - ASTM F1743

Property ASTM Test Method Minimum Value

Tensile Strength ASTM D638 20684 kilopascal

Flexural Strength ASTM D790 31026 kilopascal

Short Term Flexural 
Modulus of Elasticity

ASTM D790 1724 megapascal

TABLE 2 - CIPP INITIAL STRUCTURAL PROPERTIES - ASTM F1743

Property ASTM Test Method Minimum Value

Tensile Strength ASTM D638   3,000 psi

Flexural Strength ASTM D790  4,500 psi

Short-Term Flexural 
Modulus of Elasticity

ASTM D790 250,000 psi

Provide a cured liner with a light blue reflective internal wall color so 
that a CCTV inspection can show details clearly.

2.2.3   Resin

Provide an epoxy-resin-impregnated, cured tube that is resistant to 
shrinkage, corrosion, and oxidation resistant to abrasion from solids, 
grit, and sand in rainwater; and is solvent-free.  Use a resin with proven 
resistance to storm water and ultra-violet light (sunlight) before to 
installation.  Do not use polyester or vinyl ester resins.

Ensure that the proposed resin system does not contain silicones, 
stearates, or natural waxes that would adversely affect the adhesive 
properties or other chemical or physical properties of the CIPP liner.

PART 3   EXECUTION

3.1   INSTALLATION

Install the CIPP system, including materials, workmanship, fabrication, 
assembly, erection, examination, and inspection.

3.1.1   General

**************************************************************************
NOTE:   Use t he f i r st  par agr aph f or  r oof  dr ai ns onl y.

**************************************************************************

[ Inform the Contracting Officer of a temporary roof drain flow stoppage, 
for a period typically lasting 2 to 3 days.  Provide a by-pass of the 
collector pipe.

] For access at the bottom of the pipe sections, remove pipe sections near 
the floor at the point on the vertical rain leader specified in the design 
drawings.
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3.1.2   Deviations

If the  pre-installation inspection reveals conditions in the rain leader 
that are substantially different from those used in the design of wall 
thickness, liner tube construction, liner tube length, or resin system, 
notify the Contracting Officer and provide a videotape recording of the 
existing conditions and design data.  Do not proceed without direction 
from the Contracting Officer.

3.1.3   Pipe Preparation

Precondition the pipe section by cleaning the section and removing 
corrosion, grease buildup, or other obstructions that may interfere with 
lining operations.

Leave obstructions in place that are less than 15 percent of the pipe 
diameter and cannot be removed from the pipe, and line over them.

To ensure that the pipe is ready for lining, use a CCTV to inspect the 
line immediately before lining and after cleaning is complete.

3.1.4   CIPP Installation Procedure

3.1.4.1   Wet Out

Calculate the amount of resin and catalyst required.  Measure and mix the 
resin and catalyst.  Saturate and impregnate the flexible felt tube with 
the amount of epoxy resin that was estimated before installation.  Handle 
the resin-impregnated flexible tube in a way that retards or prevents 
resin from setting until the resin is ready for insertion.

3.1.4.2   Insertion

Use the pull in place method to install the liner or bladder system.  Pull 
the liner or bladder system to the specified location in the pipe.  Use 
compressed air to inflate the bladder to a pressure adequate to form the 
liner so that the liner fits tightly against the internal circumference of 
the pipe and causes the resin to migrate into pipe joints, voids and 
defects.  Install the liner at low pressure (not to exceed  69 kilopascal  
10 psi ) in order to prevent damage to the host pipe (or further damage, if 
damage has already occurred).

3.1.4.3   Curing

Use compressed air to inflate the bladder and leave the liner in place 
until the resin-curing cycle is complete (within one hour at ambient 
temperature).

When the curing process is complete, release the pressure and pull out the 
inflation bladder.  Ensure that the cured composite liner remains in place 
within the host pipe and that the liner provides a smooth bore interior 
that conforms to the existing pipe[, eliminating rain water leakage].  
Ensure that the tube is continuous in length and wall thickness, and that 
the tube is uniform.  If defects that were in the original pipe remain, 
reline the pipe again. 
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3.1.4.4   Finish

Ensure that the host pipe has not been left with any barriers, coatings, 
or material other than the cured liner tube or resin composite, which is 
specifically designed for desirable physical and chemical-resistance 
properties.  Remove materials used in the installation, except for the 
cured liner tube or resin composite.  Remove the cured liner tube or resin 
composite pipes left protruding from the service connection.  Ensure that 
the finished CIPP is continuous and free from visual defects such as 
inclusions of foreign materials, dry spots, pinholes, and delimitation.

3.1.5   Liner Inspection

Perform a final CCTV inspection to verify that the composite liner has 
cured and that the integrity of the liner is maintained.

3.2   FIELD QUALITY CONTROL

Test system in accordance with ASTM F1743, as supplemented and modified by 
the CIPP manufacturer's written installation instructions .

Upon completion, submit DVD records of the pre-lining inspection  and 
post-lining inspection , along with a written report summarizing the extent 
of the pipe lining performed .  Update pipe the lining contract record 
drawings  to reflect the as-built condition after the lining is complete 
and submit the drawings to the Contracting Officer.  The Contracting 
Officer may review the video and documentation, and may inspect the work 
site to determine that the scope of work is complete, that the work is 
satisfactory, and that the site has been returned to its original 
condition.

3.3   ADJUSTING AND CLEANING

After liner installation has been completed and accepted, clean the entire 
project area and restore the site to its original condition before work 
began.  Dispose of excess material and debris not incorporated into the 
permanent installation.

        -- End of Section --
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