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Routine Quality Assurance
of CIPP Installations
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Routine Quality Assurance
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Testing Process

. Contracter prepares lield sample
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What Is the Data Used For?

. Confinmation that
Initial preperties;are
achieved aiterrcurnng

— ASTM P28
minim LIS

TABLE 1 CIPP Initial Structural Properties”

Minimum Value
Property Test Method psi (MPa)

Flexural strength D 790 4500 (31)
Flexural modulus D 790 250 000 (1724)
Tensile strength (for D 638 3000 (21)

pressure pipes
only)

“The values in Table 1 are for field inspection. The purchaser should consult the
manufacturer for the long-term structural properties.
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What Is the Data Used For?

Confirmatien that
GESIgN GRJECHIVES
Wernerachieved aitey:

PARAGON SYSTEMS

| D F |

ABC CIPP Liner Company

CIPP DESIGN

BY ASTMF1216 X1, GRAVITY PIPE

PR: T! RMAT

5-Sap-04

Example for 24 inch sewer

For design parameters as enterad below

CIPPDESIGN can be set for Fully or Partially Deteriorated
For fully deteriorated, 4 options for live load are available
ncluding no live load

CIPPDESIGN provides either a 1 page summary
eport or a multiple page report showing details
{of the F1216 equation calculations

Ground Surface

T A
500

10.00n y_Wate

12.00 ft

7.00 i
Size 24 ins
Ovality 3.0%
Y. Invert

Fully Deteriorated
Minimum Liner Thickness: 11.2 mm

|INSTALLATION PARAMETERS b ULATED VALUES -
Design Condition Fully Elexual Modulus lonostemn, 150,000 rei

Pipe Size :211CIPP LINER PARAMETERS

|Depth to Invert 121t

Sewer Ovality 3.0%

Westar-Tabie Bown °" |Flexural Modulus short term 300,000 psi

Soil Density 120 IVRt3 Water
Soil Modulus 1,000 psi Coaff

Live Load HS-20 SoPressure, Overt 6.96 psi
Other Load 0 psi ater Pressure, Overt 217 psi
1¥acuum Condition 0 psi Live Load Pressure 0.79 psi

ancy Factor 0.835
lastic Support 0.324

CIPP LINER PARAMETERS Other Load Pressure 0.00 psi
Flexural Modulus short-term 300,000 psi | Vacuum Pressure 0.00 psi
Flexural Strengih shorl-term 5,000 psi Total External Pressure on Liner Equals 9.92 ps
Long-term (Creep) % 50%
Safety Factor 2
Enhancement Factor 7
\Poisson's Ratio 0.3 §
ASTMF1216 . APPENDIX X1 EQUATION SOLUTIONS FOR. FULLY DETERIORATED CONDITION
Equations (refer F1216 Appendix X1) solved for t t mm tins DR
(X1.1) Hydrostatic Pressure from Groundwater = 2
= (2KXELI(1-v"2))q 1A(SDR-1) 3IpCIN} Req’d liner thickness = 11.2 mm
Eq(X1.2): Bending Stress if Oval
1 ‘1;1.'1ﬁ“,J;IOQV1I;\![;):SDR*2 - 0.5(1+a/100)SDR = S/{PN) DevEN R” =
Eq(X1.3): Ressstance - Soil, Water & Live Loads 1 .
! mxcw]l‘pzn\:n'rmEﬁnfzj]*m 1.2 mm oz s 53
X1.4): Minimum Thickness - Req'd P
D% = EA(12(SDR"3) greater or 9aual 0,083 %4 rm ey 049
heq‘d liner thi is maximum of above solutions = 11.2 mm ‘l 0.442 ins 54.3
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Initial Structural Properties

ASTIMIEL21.6-09 SpECIfiES:

rUlelifSUERGUIRaliERSIEXUEINVI GEUIHS
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Initial Structural Properties

= E3

Test Results
Width: 0.5015 in
Depth: 0.1960 in
Support Span: 3.1360 in
Flexural Tangent Modulus: 2820.1570 MPa

Virtual

Test Summary

Counter: 1309
Elapsed Time: 00:04:59
Operator: CHRIS

lmacimen Tdanhfiaation: TTORSOOT O 7
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ASTM D790

ASTM D790 was not designed for CIPP

Designation: D790 - 10

Standard Test Methods for

Flexural Properties of Unreinforced and Reinforced Plastics

and Electrical Insulating Mate

Thex standsd  issoed undor the xed designation DTY
igiral aloption ce, i Be o revision, the year of lid
superscnpt opsilon { ) indicoscs s odeonal chisnge since

This stawdand har hoow spgromed for e by agencies of |

test method s cover the deemination of 7¢

properties of unreinforoed and remforced plastics, incl
Iigh-modulus compesites and electrical insulating materi
the form of rectangular bars molded directly or cut from sh
plates, or molded shap 1 methods are gene
applicable 10 both rigid and semirigil matenials. How
*exural strength camot be determined for those makerials
do not tresk or that do not fail in the outer surface of the
specimen within the § strain mit of these %est nwth
Fhese test methods utilize a teeepoint loading system agyl
to a simply supported  bes w-point loading sy
method can be found in Test Method D6272

L1 Pracedire A, designed principally for makerisk that
Break o compdatively saall de

112 wedire B, desgned particularly for those materials
that undesgo large de?ections during testing

L13 Procoduse A shall be used for measwenwent of ?exusal
properties, particularly Mexural moduls, wless the material
speci’cation states otherwise. Procedure B mey be used for
measuwrenend of 7exural strength only. Tangent modulus data
obtained b Procaduse tends 1o exhibit lower standand
devitions than comparable dats obtained by means of Proos-
dure B

1.2 Compasrative tests may be run in accordance with either
procedure, provided that the procadure is found satisfaciony for
the material being tested

1.3 'The values stated in SI units are to be regarded as the

These 1

1

Method defines a test
specimen with a
rectangular cross section

17 Test Methods for Physical Dimensons of Solid

126272 Test Medhod for Flewural Properties of Unseinforced
and Reinforced Plastics and Floctrical Insulating Materials
by Four-Point Beading

F1 Practices for Foree V

E691 Practice for Conducting an Interlaboratory Studv 1o
Détermine the Precision of a Test Method

18O Srandard®
1SO 178 Plsticss—Deemination of Flexusal Properties

3. Terminokgy
31 DeZnitions—IDeMaitions of terms applying o these test

methods appear in Terminokgy D8R3 and Annex Al of Test
Method D3R

e
1A 2012

NFRASTRUCTURES
MUNICIPALES

~.
~
—



ASTM D790

- | _— PVC Pipe Ferm
CIPP EField Sample

NFRA 2012
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ASTM D790

3 yPES) ofi test SpecImen permissikle
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ASTM D790

2 test enientatiens; permissikle

4

D 11 Tensior) D 1r1 Corrigrassior
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ASTM D790

IIreughithickness lecation can vary;

@uisider Diameter

Irisicla Diarriaier
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2010 Study of 9 CIPP Materials

lested:
SPECIMEN Y/PE; BHERLALIGIA,
[estlecatien




Study Results
Specimen Type
ElextraliSirengi
IVpRE Bras muchias; 39%6
NIGHERIIARNNPEA

rlexural Modulus
Tyoe B 215 friucr s 9
nigriar iz F/r)c A
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Study Results

Test Orientation

ElexuralsStrenatn
|[DNERSIGRIasHmUCH
aS 420619 HEeN

lesaural Moclulus
D) ir) i2nsior) 2S5 rruUcr)
215 57% riigner
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Study Results

Test Location

Eextral SuerRau Outside Diameter,
|[DIeEAtien as MUEH Lecatiorn
aS 5iYeIghnen

ra Modulus

EflOrl 215 friuer)
Yu riigrier Insicle Diarngisr

Locatjor)
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Possible Causes

. Difficult te; measure nen-machined
eliginal strfaces; accurately:
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Issues That Arise

Large varnation in test data hetween
|ales

. Diifletltie flelgniily tUse elzitel i)
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Higher Flexural Properties
+ Lower Variation

NFRA 2012 ==
INFRASTRUCTURES
‘ MUNICIPALES




QUESTHERS?




