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SECTION 31 32 19.16

GEOTEXTI LE SO L STABI LI ZATI ON
02/ 21

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers requirenents
for geotextil es.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R I R R S I R I R I R I R S R R R I R S R I R I R R R R R S R R R R

PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The "Ceotextil e Engineering Manual" by the
Federal H ghway Admi nistration and "Designing with
Ceosynt heti cs" by Robert M Koerner provide

i nfornati on on design criteria and exanple

cal cul ations used for the design of geotextiles.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.1 VEASUREMENT

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Del ete paragraphs MEASUREMENT and PAYNMENT
when | unp sum bidding is used

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Measure the as-built surface area, covered by geotextile, in square neters
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1

yards. Allowance will be nade for geotextile in anchor and/or drai nage
trenches but no allowance will be made for waste, overlaps, damaged
materials, repairs, or materials used for the conveni ence of the
Contractor.

.2 PAYMENT

Ceotextile installed and accepted will be paid for at the respective
contract unit price in the bidding schedule. This unit price will include
the cost of materials, equipnment, installation, testing, and other costs
associ ated with placement of the geotextile.

3 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

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

ASTM | NTERNATI ONAL ( ASTM

ASTM D4354 (2012; R 2020) Sampling of CGeosynthetics
for Testing

ASTM D4355/ D4355M (2014) Deterioration of Geotextiles from
Exposure to Light, Moisture and Heat in a
Xenon- Arc Type Appar at us

ASTM D4491/ D4491M (2017) Standard Test Methods for Water
Pernmeability of Geotextiles by Pernmittivity

ASTM D4533/ D4533M (2015) Standard Test Method for Trapezoid
Tearing Strength of Geotextiles

ASTM D4632/ D4632M (2015a) Grab Breaking Load and El ongati on
of Geotextiles

ASTM D4751 (2020) Standard Test Method for
Det er mi ni ng Apparent Opening Size of a
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1.

Ceotextile

ASTM D4759 (2011; R 2018) Standard Practice for
Det ermi ni ng the Specification Confornance
of CGeosynthetics

ASTM D4873/ D4873M (2017) Standard Guide for ldentification,
Storage, and Handl i ng of Geosynthetic
Rol I's and Sanpl es

ASTM D6241 (2014) Standard Test Method for the Static
Puncture Strength of Geotextiles and
Ceotextil e-Rel ated Products Using a 50-mm
Pr obe

4 SUBM TTALS

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

CGovernment approval is required for submittals with a "G or "S"
classification. Submttals not having a "G or "S" classification are for
Contractor Quality Control approval. Submittals not having a "G' or "S"
classification are for information only. Wen used, a code follow ng the
"G' classification identifies the office that will review the submttal
for the Governnent. Submit the followi ng in accordance with Section

01 33 00 SUBM TTAL PRCCEDURES:

SD- 03 Product Data
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Thr ead
Manuf acturing Quality Control Sampling and Testing

SD- 04 Sanpl es
Qual ity Assurance Sanpl es and Tests
SD-07 Certificates
Geotextile
1.5 DELI VERY, STORAGE, AND HANDLI NG

Deliver, store, and handle geotextile in accordance with ASTM D4873/ D4873N
1.5.1 Del i very

Notify the Contracting O ficer a mninmmof 24 hours prior to delivery
and unl oadi ng of geotextile rolls packaged in an opaque, waterproof,
protective plastic wapping. Do not renpve the plastic wapping unti
depl oyment. |If quality assurance sanples are collected, i mediately
rewap rolls with the plastic wapping. Repair or replace as directed,
geotextile or plastic wappi ng danaged duri ng storage or handling. Labe
each roll with the manufacturer's name, geotextile type, roll nunber, rol
di rensions (length, w dth, gross weight), and date nanufactured.

1.5.2 St or age

Protect rolls of geotextile fromconstruction equi prent, chenicals, sparks
and flanes, tenperatures in excess of 71 degrees C 160 degrees F, or any
ot her environnmental condition that may danage the physical properties of
the geotextile. To protect geotextile from beconing saturated, either
elevate rolls off the ground or place themon a sacrificial sheet of
plastic in an area where water will not accunul ate.

1.5.3 Handl i ng

Handl e and unl oad geotextile rolls with |load carrying straps, a fork lift
with a stinger bar, or an axial bar assenbly. Do not drag rolls along the
ground, lift by one end, or drop to the ground.

PART 2 PRODUCTS
2.1 RAW MATERI ALS

A mnimmof [7] [ ] days prior to schedul ed use, submt
manufacturer's certificate of conpliance stating that the geotextile neets
the requirenents of this section. For needle punched geotextiles, certify
that the geotextile has been continuously inspected using pernanent
on-line full-width metal detectors and does not contain any needl es which
coul d damage ot her geosynthetic layers. Provide the certificate of
conpliance attested to by a person having legal authority to bind the
geotextil e manufacturer

2.1.1 Ceotextile

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This note contains information from Standard
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Specifications for Transportation Materials and
Met hods of Sanpling and Testing, Part | -

Speci fications, Copyright 1999 by the American
Associ ation of State H ghway and Transportation
Oficials (AASHTO, Washington, D.C. AASHTO has
given perm ssion to use this information.

Val ues for grab strength, seam strength, tear
strength, and puncture strength for various
applications can be obtained fromthe AASHTO M 288 -
St andard Specification for Ceotextiles. The nost
recent version of M 288 should be used as a
reference. The table in M 288 is divided into three
geotextile classes. The severity of installation
conditions for the application generally dictates
the required geotextile class.

The followi ng values for permttivity and apparent
openi ng size (ACS) are from AASHTO M 288. Val ues
for permttivity and maxi mum ACS shoul d be conpared
to actual val ues of conmonly manufactured products
to assure there are a sufficient nunber of

manuf acturers who can neet specifications.

AASHTO M288 PERM TI VITY AND A0S REQUI REMENTS

SO L TO BE M NI MUM MAXI MUM
FI LTERED PERM TI VI TY A0S
TEST METHOD ASTM ASTM D4751
D4491/ D4491M
UNI TS (1/ SECONDS) (mm
LESS THAN 15 PERCENT 0.5 0.43 NO. 40 SIEV
PASSI NG 75 um NO. 200 E
15 TO 50 PERCENT 0.2 0.25 NO. 60
PASSI NG 75 m NO. 200 S| EVE
GREATER THAN 15 PERCENT 0.1 0.22 NO. 70
PASSING 75 m NO. 200 S| EVE

The val ues |isted above provide general guidance
only. A site specific geotextile design should be
perfornmed especially if one or nore of the foll ow ng
probl ematic soil environments are encountered:
unstabl e or highly erodible soils such as

non- cohesive silts; gap graded soils; alternating
sand/silt lam nated soils; dispersive clays; or rock
flour. For cohesive soils with a plasticity index
greater than 7, the geotextile maxi mum average rol
val ue for AGCS should be 0.30 nmr No. 50 sieve.

Conpatibility testing should be considered in
situations where the geotextile will be exposed to
chemi cal s which could degrade its physica
properties. Refer to ASTM D5322 - Practice for
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| mrer si on Procedures for Eval uating the Chenica
Resi st ance of Geosynthetics to Liquids for
addi ti onal gui dance on conpatibility testing.

Ceotextiles may al so be used to provide puncture
protection for geonenbranes. Needl e-punched
nonwoven geotextiles are commonly used to provide
puncture protection. GRI Report Nunber 13 - A
Desi gn Met hodol ogy for the Puncture Protection of
CGeonenbr anes provi des gui dance on the design of
geotextile cushion layers. Typical index properties
for a 350 g/square neter geotextile are shown bel ow
M NI MUM REQUI REMENTS FOR PROTECTI ON GEOTEXTI LE

PROPERTY UNI TS ACCEPTABLE VALUES TEST METHOD
GRAB STRENGTH N 1420 ASTM
D4632/ D4632M
PUNCTURE N 930 ASTM D6241
TRAP TEAR N 555 ASTM

D4533/ D4533M

MASS/ G sSQM 350 ASTM D4751
UNI T AREA

w PERCENT 50 AT 500 HRS ASTM
DEGRADATI ON D4355/ D4355M

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de geotextile that is a [woven] [nonwoven] pervious sheet of

pol ymeric material consisting of |ong-chain synthetic polyners conposed of
at |least 95 percent by weight polyol efins, polyesters, or polyamdes. The
use of woven slit filmgeotextiles (i.e. geotextiles made fromyarns of a
flat, tape-like character) will not be allowed. Add stabilizers and/or
inhibitors to the base pol yner, as needed, to make the filanments resistant
to deterioration by ultraviolet |ight, oxidation, and heat exposure.
Regrind material, which consists of edge trinm ngs and ot her scraps that
have never reached the consuner, may be used to produce the geotextile.
Post - consuner recycled material [may al so] [nust not] be used. Form
geotextile into a network such that the filaments or yarns retain

di mensional stability relative to each other, including the edges. Meet
the requirenents specified in Table 1. Were applicable, Table 1 property
val ues represent mininum average roll values (MARV) in the weakest
principal direction. Values for ACS represent nmaxi mum average roll val ues.

TABLE 1
M NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

PROPERTY UNI TS ACCEPTABLE VALUES TEST METHOD
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2.

TABLE 1
M NI MUM PHYSI CAL REQUI REVENTS FOR DRAI NAGE GEOTEXTI LE

GRAB STRENGTH NLBS [700][160] [___ ] ASTM D4632/ D4632M
SEAM STRENGTH NLBS [ 1 ASTM D4632/ D4632M
PUNCTURE NLBS [2501[55] [___ ] ASTM D6241
TRAPEZO D TEAR NLBS [2501[55] [___ ] ASTM D4533/ D4533M
APPARENT OPENI NG U S. SIEVE [ 1 ASTM D4751
Sl ZE
PERM TTI VI TY SEC -1 [ 1 ASTM D4491/ D4491M
ULTRAVI OLET PERCENT 50 AT 500 HRS ASTM D4355/ D4355M
DEGRADATI ON

1.2 Thr ead

A mnimmof [7] [ ] days prior to schedul ed use, submt proposed
thread type for sewn seans along with data sheets showi ng the physica
properties of the thread. Construct sewn seans with high-strength

pol yester, nylon, or other approved thread type. Provide thread with
ultraviolet light stability equivalent to the geotextile and col or that
contrasts with the geotextile.

.2 MANUFACTURI NG QUALI TY CONTROL SANMPLI NG AND TESTI NG

The Manufacturer is responsible for establishing and naintaining a quality
control programto assure conpliance with the requirements of the
specification. A mninmmof [7] [ ] days prior to schedul ed use
submt manufacturer's quality control nanual. Provide docunentation
describing the quality control program upon request. Perform

manuf acturing quality control sanpling and testing in accordance with the
manuf acturer's approved quality control manual. As a mnimm randonly
sanmpl e geotextiles for testing in accordance with ASTM D4354, Procedure

A.  Acceptance of geotextile nust be in accordance with ASTM D4759. Tests
not nmeeting the specified requirements will result in the rejection of
applicable rolls.

PART 3 EXECUTI ON

3.

1 QUALI TY ASSURANCE SAMPLES AND TESTS

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R S R R

NOTE: The need for and ampunt of quality assurance
testing shoul d be based on site conditions and the
amount of geotextile being placed. EPA/ 600/R-93/182
i ndicates that a frequency of testing of once per

10, 000 square neters 100,000 square feet has been
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3.

3.

3.

3.

used in the past for sone |arge waste contai nment
facilities.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.1 Qual ity Assurance Sanpl es

Provi de assistance to the Contracting Officer in the collection of quality
assurance sanples for quality assurance testing; assign [7] | ] days
in the schedule to allow for testing. Collect sanples upon delivery to
the site [at the request of the Contracting Oficer.] [in accordance with
ASTM D4354, Procedure B. Consider the lot size for quality assurance
sanpling to be the shipnent quantity of the product or a truckl oad of the
product, whichever is snaller. The unit size is considered one roll of
geotextile.] [at a frequency of one per 10,000 square neters 100, 000
square feet]. ldentify sanples with a waterproof marker by manufacturer's
nane, product identification, |ot nunber, roll nunber, and nachine
direction. Note the date and a uni que sanpl e nunber on the sanple.

Di scard the outer layer of the geotextile roll prior to sanpling a roll
Col l ect sanmples by cutting the full-width of the geotextile sheet a
mnimmof 1 neter 3 feet long in the machine direction. |Imediately
reseal rolls which are sanpled in their protective covering.

1.2 Qual ity Assurance Tests
[Provide] [The Contracting Officer will provide] quality assurance sanpl es
to an I ndependent Laboratory. Sanples will be tested to verify that

geotextile meets the requirenents specified in Table 1. Do not perform
test method ASTM D4355/ D4355N on the coll ected sanples. Base geotextile
product acceptance on ASTM D4759. Tests not neeting the specified
requirenents will result in the rejection of applicable rolls.

2 | NSTALLATI ON

2.1 Subgr ade Preparation

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: Reference the appropriate sections for
conpaction requirenments if the geotextile will be
pl aced on a soil subgrade.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The surface underlying the geotextile must be smooth and free of ruts or
protrusi ons which coul d danage the geotextile. Provide subgrade naterials
and conpaction requirenents in accordance with Section | ].

2.2 Pl acement

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: For collection ditches, geotextile placed in
the direction of flow should be wi de enough to cover
the entire width of the ditch. |If this is not
possi bl e, the geotextile should be pl aced
perpendi cul ar to the direction of flow and shingl ed
in the down-gradient direction

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Notify the Contracting Officer a m nimum of 24 hours prior to installation
of geotextile. Repair or replace geotextile rolls which are damaged or
contain inperfections as directed. Lay the geotextile flat and snmpboth so
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that it

is in direct contact with the subgrade. The geotextile nust al so

be free of tensile stresses, folds, and winkles. On slopes steeper than
10 horizontal on 1 vertical, lay the geotextile with the nmachine direction
of the fabric parallel to the slope direction

3.3 SEAMB

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

NOTE: Overl apped seans are comonly used for
geotextile not placed in tension. GCeotextile seans
can al so be produced by sewing or the application of
thermal energy. Contact the geotextile nanufacturer
for installation instructions using thernal

nmet hods. ASTM D4886 shoul d be referenced for heat
seaned geotextil es.

For geotextile placed in tension, seans should be
sewn and the stitch type should be based on the
manuf acturer's recomendati ons.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

3.3.1

Overl ap Seamns

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Seans are typically overlapped a m ni num of
300 nmr 12 inches. The specified seam overlap should
be greater than 300 mr 12 inches for soft subgrades
or where |arge anmnounts of differential settlenent
are anticipated. The maxi mumoverlap is typically 1
neter 36 inches. For soils with a CBR val ue of |ess
than 1, seans are typically sewn. Refer to AASHTO M
288 for additional guidance on overlaps for soft
subgrade conditions.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Conti nuously overlap geotextile panels a m nimumof [300] | ] m [12]

[

N

inches at all longitudinal and transverse joints. Were seans

nmust be oriented across the slope, |lap the upper panel over the |ower

panel .

3.3.2

I f approved, sewn seans may be used instead of overlapped seans.

Sewn Searrs

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: The plans and/or specifications should
i ndi cate which seams nust be sewn.

Seam strength can be specified based on ASTM
D4632/ D4632M for applications where the geotextile
will not be placed in tension. 1In this case, seam
strength is typically neasured in accordance with
ASTM D4632/ D4632M and is typically specified to be
equal to or greater than 85 to 90 percent of the
grab strength of the geotextile. |If seamstrength
testing will be required, add seam strength
requirenents to Table 1

The need for quality assurance testing needs to be

determ ned on a site specific basis and shoul d be
based on how critical the project is and the
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consequences of failure.

If the geotextile is designed to be in tension
strength testing should be required and ASTM
D4884/ D4884M shoul d be used to deterni ne seam
strength. Quality assurance and quality control
testing should be perforned on all seans that are
designed to be in tension

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Sew factory and field seans [on all slopes steeper than 1 vertical on
[4]] ] horizontal] [at the | ocations shown on the drawings.] Use a
401 |l ocking chain stitch or a stitch recommended by the nanufacturer

[For field and factory seans which are sewn, provide at |least a 2-neter
sampl e of sewn seam before the geotextile is installed. For seans that
are field sewn, sew the seans using the sanme equi pment and procedures as
will be used for the production seanms. |f seans are sewn in both the
nmachi ne and cross nachine direction, provide sanples of seams from both
directions.] [Provide Quality Assurance seam sanples to the Governnent at
the request of the Contracting Officer]. Provide seamstrength neeting
the m ni mumrequirenents specified in Table 1. Tie off the thread at the
end of each seamrun to prevent unraveling. Sew skipped stitches or

di scontinuities with an extra line of stitching with a m ni num of 450 nmr
18 i nches of overlap

3.4 PROTECTI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The use of staples or pins to hold
geotextiles in place should not be allowed in

applications where the geotextile will be |ocated
adj acent to other geosynthetic |ayers which could be
damaged.

The purpose of liniting exposure tine prior to
covering geotextiles is to mnimze danage due to W
radi ation and to prevent direct contact by vehicles,
humans, and aninmals. To prevent WV degradation
exposure time of polypropyl ene geotextil e should be
limted to 14 to 28 days. Polyester geotextile is
nore resistant to UV degradati on and may be exposed
to W radiation for at |east 28 days without damage.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Protect the geotextile during installation fromclogging, tears, and other
damage. Repair or replace damaged geotextile as directed. Use adequate
bal | ast (e.g. sand bags) to prevent uplift by wind. Do not |eave the
geotextil e uncovered for nore than [14] | ] days after installation

3.5 REPAI RS

Repair torn or damaged geotextile. Renove clogged areas of geotextile.
Performrepairs by placing a patch of the sane type of geotextile over the
damaged area. Extend the patch a mininmumof 300 nmr 12 i nches beyond the
edge of the damaged area. Continuously fasten patches using approved

nmet hods. Align the nmachine direction of the patch with the nmachi ne
direction of the geotextile being repaired. Renove and replace geotextile
rolls which cannot be repaired. Performrepairs at no additional cost to
t he Gover nment
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3.6 PENETRATI ONS

Construct engi neered penetrations of the geotextile [as shown on the
drawi ngs] [by methods recomrended by the geotextile manufacturer].

3.7 COVERI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph should be nodified if the

geotextile will be covered by another geosynthetic
| ayer.
If large stones or riprap will be placed over the

geotextile, the drop height of the stones should be
addressed in the specifications. At some projects,
the Contractor is required to construct a small test
fill to verify his placenent techniques wll not
danmage the geotextile and to deterni ne the nmaxi mum
al | owabl e drop hei ght.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Do not cover geotextile prior to inspection and approval by the
Contracting O ficer. Place cover soil in a manner that prevents soil from
entering the geotextile overlap zone, prevents tensile stress from being
nobilized in the geotextile, and prevents winkles fromfolding over onto
t hensel ves. On side slopes, place soil backfill fromthe bottom of the

sl ope upward. Do not drop cover soil onto the geotextile froma hei ght
greater than 1 m 3 feet. Do not operate equipnent directly on top of the
geotextile without approval of the Contracting Oficer. Use equiprent
with ground pressures | ess than 50 kPa 7 psi to place the first lift over
the geotextile. Miintain a mninmumof [300]] ] my [12]] ] inches
of soil between full-scale construction equiprment and the geotextile.

Cover soil material type, conpaction, and testing requirenents are
described in Section 31 00 00 EARTHWORK. Do not use equi prrent for placing
cover soil that stops abruptly, makes sharp turns, spins their wheels, or
travel s at speeds exceeding [2.2] | ] ms [5] | ] nmph.

-- End of Section --
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