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NOTE: This guide specification covers the

requi renents for furnishing, hauling, and placing
the geotextile, conplete, as specified and shown,
and nmai ntaining the geotextile until placenent of
the granular filter material, bedding materi al

and/ or riprap cover is conpleted and accepted. This
section was originally devel oped for USACE Ci vi l

Wor ks projects.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Format 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 requirenments 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 R R I R I R S R R R R S R I R I R R R R 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: This guide specification is to facilitate the
preparation and revi ew of specifications for
procurenent and installation of woven and nonwoven
geotextiles as filter material. It is based on
field performance and the | aboratory testing of a
limted nunber of geotextiles. GCeotextiles possess
greatly varying engi neering properties and physica
characteristics. Such variations require the

desi gner to decide which testing nethod and what
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test criteria are necessary for each application

The apparent opening size (AOS), percent open area
(POA), geotextile perneability (Kg), and strength
test described in the specifications that follow are
physi cal property tests. Wile it is acceptable to
speci fy mnimumthickness val ue where it governs
performance, it is inappropriate to use thickness to
identify a geotextile. Result of these tests are
used to judge the acceptability of a geotextile for
a particular use. Prospective geotextile suppliers
shoul d furnish these test results before their
geotextile will be considered for use, or before
contract specifications are adjusted to permt the
use of geotextiles whose properties are outside the
l[imts inposed by this guide. For severe soi
conditions and/or for a project using a | arge anount
of geotextiles, the specifications should require
that the applicable tests be run during
construction, either at a specific frequency or upon
demand of the Contracting O ficer. For projects
requiring small amounts of geotextiles under norma
soi|l conditions the physical properties of the
geotextil e supported by witten authentication from
an authorized representative of the nanufacturers
nmay be accept ed.

The actual life of geotextiles is not known, and
their use in inaccessible areas nust be considered
carefully. Therefore geotextiles should not be used
as filter material in toe drains, buried collector
system relief wells, or within any portions of
enmbankments. Caution is advised in using
geotextiles on the upstream face of earth danms or to
Wrap pernmanent piezoneters.

Ceotextiles are basically inert materials for
typical civil engineering applications. However
certain applications nmay expose the geotextile to
chemical or biological activities that could
drastically influence the filtration properties of
the geotextile. Specific site conditions should be
reviewed, and if such conditions exist, testing and
speci fications should be witten to overcone it.

Ceotextile strength requirements vary with intended
use and construction procedures. Experience has
shown that when a heavier non-woven geotextile is
used, the bedding naterial can often be reduced in
t hi ckness or be conpletely elininated. TABLE | in Sl

ENGLISH UNITS (1) presents the npst inportant
geotextile strength properties. It should be noted
that the strength requirenments listed are only a
guideline to the m ni mum val ues required for
survivability. Specific applications may require
addi ti onal testing.

Filter design criteria for geotextiles are based on

t he apparent opening size (AGS, which is designated
as ECS in the previous guide specification), percent
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open area (POA, for woven only), geotextile
permeability (Kg), and an appropriate percent
passing size of the soil. For piping analysis

conput ati ons, ACS must be expressed as an equi val ent

U S. standard sieve opening in nmillineters. To
assure adequate resistance to reduction in

perneability over tinme (clogging) and sufficient
long termflow through the soil/woven geotextile

system POA criteria, as expressed in the next note,

can be used.

TABLE |
RECOMVENDED GEOTEXTI LE STRENGTH REQUI REMENTS | N METRIC UNITS (1)
GEOTEXTI LE USE STRENGTH REQUI REMENTS (M NI MUM VALUES)
ASTM D4632 ASTM ASTM D6241 ASTM
TENSI LE (N) D4355/ D4355M PUNCTURE ( N) D4533/ D4533M
(1bs) UNTRAVI CLET (1bs) TEAR (N) (I bs)
DEGRADATI ON AT
500 HOURS
( PERCENT)

RI PRAP SLOPE 515115 50 18040 18040
PROTECTI ON
FILTER W TH
GREATER THAN
100 nm 4 | NCHES
BEDDI NG
RI PRAP SLOPE 900200 50 36080 18040
PROTECTI ON
W THOUT BEDDI NG
DRAI NAGE TRENCH 515115 50 18040 11025
SLAB DRAI N 515115 50 18040 11025
ARTI CULATED 515115 50 18040 18040
MATTRESS OR
| NTERLOCKI NG
BLOCK SLOPE
PROTECTI ON
FI LTER

(1) Strength values are for the weaker principal direction.

The desi gner must specify geotextile properties
which will allow retention of the soil being
protected, pernmit sufficient flow through the

textile, and prevent clogging. The designer should

sel ect the ACS, POA, and Kg, based on criteria in

TABLE Il. The ACS requirement shoul d be specified

as a range, to allow for nanufacturing tol erance.
It is preferable to specify a geotextile with

opening as large as allowed by the design criteria.

The smal | est sieve opening size of the ACS range

shoul d not be smaller than the 0.125 mm si eve U. S.

St andard sieve size No. 120.
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TABLE || GEOTEXTILE FILTER DESI GN CRI TERI A

COEFFI Cl ENT OF PERMEABI LI TY (3)

PROTECTED SO L (1) SO L PIPING (2) WOVEN NON- WOVEN
( PERCENT PASSI NG 75
pm NO. 200 SI EVE)

<5 Og5/ Dg5 < 1 POA 10 percent Kg 5Ks

5 to 50 Og5/ Dg5 < 1 POA 4 percent Kg 5Ks

50 to 85 095/ Dy <1 PQOA 4 percent Kg 5Ks
Ogs < 0.212 mm No.

70 U.S. sieve)

/Dgg <1 Ogs < 0.125 No. 120 Kg 5Ks

U S. sieve)

(1) Recent experiences have indicated that Ogs (i.e. AOS) increased
with increasing relative density, Dr, and it 1s higher for uniformsoil
than well graded soil of simlar density and average particle size.

(2) If the protected soil contains appreciable quantities of nmaterial
retained on the 4.75 mmNo. 4 U.S. sieve use only the soil passing the 4.75 nmm No.
4 U.S. sieve in selecting the 0y of the geotextile.

(3) Kgis the perneability of the geotextile and Ks is the perneability
of the protected soil.

Satisfactory geotextile perfornance is greatly
dependent on the field preparation of the surface of
the protected soil and the installation procedure.

The following information is related to TABLE 1.
Ceotextile cal cul ations should be based on procedure
froman accepted reference. Wrst placenent
conditions should be considered since stresses
generated during installation often exceed post
construction stresses.

(1) The requirement of permittivity (as defined in
ASTM D4491/ D4491M shoul d be chosen in such a manner
that the perneability of the geotextile should

al ways be at least five tinmes greater than the
permeability of the adjacent soil during the life of
the protected earth structure.

(2) The mininumseamstrength listed in TABLE 1 is
based on the tensile strength of the parent
geotextile material. Seamstrength can al so be
consi dered as not |ess than 90 percent of the unaged
grab tensile strength of the geotextile in the
appl i cabl e direction.

NOTE: TO DOWNLCAD UFGS GRAPHI CS
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Fi gures descri bed bel ow are avail able on-line for
download. CGo to
http://ww. wbdg. org/ffc/dod/unified-facilities-guide-specifications-ufgs/for

Figure 1. Correct geotextile placement for current
acting parallel to bank or for wave attack on the
bank.

Figure 2. Placement of geotextile on bank subject
to streanflow action. Revetnment materials have not
yet been placed on the geotextile.

Figure 3. Geotextile on bank subject to wave attack
showi ng pl acement of vertical-wall key trench at toe
and top bank. Revetnent materials have not yet been
pl aced on geotextile.

Figure 4. Key trench design used when soi
conditions do not permit construction of vertica
wal | s.

The Designer must conmply with the requirements of
the foll owi ng Regul atory Requirenents

U. S. DEPARTMENT OF | NTERI OR, BUREAU OF RECLANATI ON -
7-2071 (6-48), (1992) Design Standard No. 13,
"Enbanknent Dans", Chapter 19, "Ceotextile"

U. S. DEPARTMENT OF | NTERI OR, BUREAU OF RECLANATI ON

EM 1110-2-1601, (1991) "Hydraulic Design of Flood
Cont rol Channel s"

EM 1110-2- 1906, (1970) Laboratory Soil Testing,
Appendi x V, "G ain-Size Anal ysis", paragraph 2d
"Procedure", subparagraph (1)(9g)

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

1.1 UNI' T PRI CES

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

NOTE: If Section 01 20 00 PRI CE AND PAYMENT
PROCEDURES i s included in the project
specifications, this paragraph title (UNIT PRI CES)
shoul d be deleted fromthis section and the
remai ni ng appropriately edited subparagraphs bel ow
shoul d be inserted into Section 01 20 00.

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

1.1.1 Payment

Payment will be made at the contract unit price and will constitute ful
conpensation to the Contractor for providing all plant, |abor, nmaterial
and equi pnent and performing all operations necessary for the conplete and
satisfactory installation of the geotextile. The following itens are
included in the contract unit price for CGeotextiles and will not be
counted a second time in the process of determning the extent of
geotextile placed: Material and associ ated equi pnent and operation used
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1

in |laps, seans, or extra length; securing pins and associated materi al
equi prent, and operations; and material and associ ated equi pnent and
operations used to provide cushioning | ayer of sand or gravel or both to
permt increase in allowable drop height of stone. No payment will be
made for geotextiles replaced because of waste, contamn nation, danage,
repair, or due to Contractor fault or negligence.

.1.2 Measur enent

Install ed geotextiles will be measured for payment in place to the nearest
[ ] square nmeter feet of protected area as delineated in the draw ngs.

.1.3 Unit of Measure

Unit of nmeasure: | ] square neter feet.

2 REFERENCES

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

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 (RI D) 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 R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R 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 D123 (2015b; R 2017) Standard Ter m nol ogy
Rel ating to Textiles

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
Permeability of Geotextiles by Permittivity

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

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

ASTM D4751 (2020) Standard Test Method for
Det ermi ni ng Apparent Opening Size of a
Geotextile

ASTM D4873/ D4873M (2017) Standard Guide for ldentification,

St orage, and Handli ng of Geosynthetic
Rol I's and Sanpl es

ASTM D4884/ D4884M (2014a) Strength of Sewn or Thermally
Bonded Seans of Ceotextiles

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

U S. ARW CORPS OF ENG NEERS ( USACE)

EM 1110-2-1601 (1991; 1994 Change 1) Engi neering and
Design -- Hydraulic Design of Flood
Control Channel s

1.3 SUBM TTALS

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 R R R R

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 Ofice; 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
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PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es
Ceotextil es

M ni mum of | ] [60] days prior to the begi nning of
installation of the same textile

SD-06 Test Reports

Ceotextil es
Site Verification

SD-07 Certificates

Ceotextil es
Needl e Punched Geotextile

1.4 DELI VERY, STORAGE, AND HANDLI NG

Deliver only approved geotextile [rolls][, panels, ][ ] to the project
site. Label, ship, store, and handle all geotextile in accordance wth
ASTM D4873/ D4873N. Do not use hooks, tongs, or other sharp instrunents
for handling geotextile.

PART 2 PRODUCTS
2.1 MATERI ALS

2.1.1 Cener al

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: Nonwoven geotextiles are suitable for
filtering fine-grained soils whereas woven or
nonwoven are suitable for well graded granul ar soils.

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

Provi de geotextile that is a [woven][non-woven] pervious sheet of plastic
yarn as defined by ASTM D123 matchi ng or exceedi ng the m ni mrum aver age
roll values listed in TABLE 1. Strength values indicated in the table are
for the weaker principal direction.

TABLE 1
M NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE
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2.

PROPERTY UNI TS ACCEPTABLE VALUES TEST METHOD
GRAB STRENGTH N Ib [ 1 ASTM D4632/ D4632M
SEAM STRENGTH N Ib [ 1 ASTM D4632/ D4632M
PUNCTURE N Ib [ ] ASTM D6241
TRAPEZO D TEAR N Ib [ 1 ASTM D4533/ D4533M
PERVEABI LI TY cnl sec [ 1 ASTM D4491/ D4491M
APPARENT OPENI NG SI ZE U S. SIEVE [ 1 ASTM D4751
PERM TTI VI TY sec -1 [ 1 ASTM D4491/ D4491M
ULTRAVI OLET DEGRADATI ON Per cent 50 at 500 Hrs ASTM D4355/ D4355M

1.2 Ceotextil e Fiber

Use fibers consisting of a |ong-chain synthetic polyner conposed of at

| east 85 percent by weight of polyolefins, polyesters, or polyam des. Add
stabilizers and/or inhibitors to the base polymner, if necessary to make
the filaments resistant to deterioration caused by ultraviolet |ight and
heat exposure. Do not add reclained or recycled fibers or polyner to the
formulation. Formgeotextile into a network such that the filanents or
yarns retain dimensional stability relative to each other, including the
edges. Finish the edges of the geotextile to prevent the outer fiber from
pul ling away fromthe geotextile.

.1.3 Seans

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: Mbst geotextiles are manufactured in w dths of
1.8 to 5.5 m6 to 18 feet, but to reduce the nunber
of overlaps, w der sections nmay be produced by
attachi ng narrow sections together. Pre-assenbled
sections of 11-m 36-foot widths or nore are
preferred to keep the nunmber of overlaps to a
n ni mum
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

Sew the seanms of the geotextile with thread of a material neeting the
chem cal requirenments given above for geotextile yarn or bond the seans
by cenenting or by heat. Attach the sheets of geotextile at the factory
or anot her approved location, if necessary, to formsections not |ess than
[ ] meter [ ] feet wide. Test seans in accordance w th nethod
ASTM D4884/ D4884N. Seam strength | ess than 90 percent of the required
grab tensile strength of the unaged geotextile in any principal direction
is not permtted.

1.4 Securing Pins

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

NOTE: The use of security pins should be restricted
as much as possible since holes in geotextile all ow
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pin boils to formand renove material from beneath

geotextile and cause failure of system
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Secure the geotextile to the enbanknent or foundation soil by pins to
prevent novenment prior to placenent of revetnent materials. Oher
appropriate neans to prevent novenent such as staples, sand bags, and
stone could al so be used. |Insert securing pins through both strips of
over | apped geotextile along the line passing through m dpoints of the
overl ap. Renove securing pins as placement of revetnment materials are
pl aced to prevent tearing of geotextile or enlarging holes. Maxinum
spaci ng between securing pins depends on the steepness of the embanknent
sl ope. Provide maxi mum pi ns spacing equal to or |ess than the val ues
listed in TABLE 2. When windy conditions prevail at the construction
site, increase the number of pins upon the denmand of the Contracting
Oficer. Anchor termi nal ends of the geotextile with key trench or apron
at crest, toe of the slope and upstream and downstream linits of
installation.

TABLE 2
MAXI MUM SPACI NG FOR SECURI NG PI NS
EVMBANKVENT SPACI NG, neter feet
STEEPER THAN 1V ON 3H 0.62
1V ON 3H TO 1V ON 4H 1.03
FLATTER THAN 1V ON 4H 1.55

.2 | NSPECTI ONS, VERI FI CATI ONS, AND TESTI NG
2.1 Manuf act uri ng and Sanpl i ng

Provi de geotextiles and factory seans neeting the requirenents specified
in TABLE 1.

.2.1.1 Conf or mance Testi ng

Perform conformance testing in accordance with the manufacturers approved
quality control manual. Submt manufacturer's quality control confornance
test results.

.2.1.2 Factory Sanpling

Random y sanpl e geotextiles in accordance with ASTM D4354 (Procedure
Method A). Sanple factory seans at the frequency specified in

ASTM D4884/ DA884N. Provide all sanples fromthe sane production |ot as
will be supplied for the contract, of the full nmanufactured wi dth of the
geotextile by at least 3 m 10 feet |ong, except that sanples for seam
strength nay be a full w dth sanple folded over and the edges stitched for
a length of at least 1.5 nmn 5 feet. ldentify sanples submtted for testing
by manufacturers | ot designation.

.2.1.3 Needl e Punched Geotextile

For needl e punched geotextile, provide nanufacturer certification that the
geotextil e has been inspected using permanent on-line netal detectors and
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does not contain any needl es.

.2.1. 4 Manuf acturer Certification

[ Upon delivery of the geotextile, submt duplicate copies of the witten
certificate of conpliance signed by a legally authorized official of the
manufacturer. State that the geotextile shipped to the site neets the
chem cal requirenments and exceeds the minimum average roll value listed in

TABLE 1.] [All brands of geotextile and all seans to be used will be
accepted on the basis of mill certificates or affidavits. Submt
duplicate copies of the mll certificate or affidavit signed by a legally

aut horized official fromthe conpany manufacturing the geotextile. Attest
that the geotextile nmeets the chem cal, physical and nmanufacturing
requirenents stated in this specification.]

. 2.2 Site Verification and Testing

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: The need for, and amount of, site
verification testing should be based on the severity
of site conditions and the anpbunt of textile being
pl aced.

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

Col l ect sanmpl es at approved | ocations upon delivery to the site [at the
request of the Contracting O ficer][in accordance with ASTM D4354
(Procedure Method B)][at a frequency of once per 9290 square neters

100, 000 square feet]. Test sanples to verify that the geotextile neets
the requirenents specified in TABLE 1. ldentify sanples by manufacturers
nane, type of geotextile, lot nunmber, roll nunber, and nachine direction
Performtesting at an approved | aboratory. Subnit test results fromthe
| ot under review for approval prior to deploynent of that |ot of
geotextile. Immediately rewap rolls which are sanpled in their
protective covering.

PART 3 EXECUTI ON

3.

3.

1 SURFACE PREPARATI ON

Prepare surface, on which the geotextile will be placed, to a relatively
snoot h surface condition in accordance with the applicable portion of this
specification and rmust be free fromobstruction, debris, depressions,
erosion feature, or vegetation. Renpbve any irregularities so as to ensure
continuous, intimte contact of the geotextile with all the surface.
Renove | oose material, soft or |ow density pockets of material; grade
erosion features such as rills and gullies out of the surface before
geotextile placenent.

2 | NSTALLATI ON OF THE GEOTEXTI LE

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 describes installation in an
open area and on generally planar surfaces. For
installation of geotextiles in drainage systens or
about coll ector pipes, additional specification
requi renents nay need to be added. The use of
geotextiles to wap collector pipes should be

avoi ded whenever possible.
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M ni mum over |l aps shoul d be specified at 300 to 450 mMm
12 to 18 inches depending on the specified

orientation of the overlap to the direction of wave

attack, velocity, or seepage. For under-water

pl acenent, m ni num overlap should be 900 mr 3 feet.

Ceotextiles will bridge snall surface features in
the slope and allow erosion to occur beneath the
geotextile. Surface drainage should be directed
away fromthe top of slope to prevent erosion under
the geotextile. Surface flow should be brought
downsl ope at controlled points such as |ined ditches.

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

3.2.1 CGener a

Pl ace the geotextile in the manner and at the |ocations shown. At the
time of installation, reject the geotextile if it has defects, rips,
hol es, flaws, deterioration or damage incurred duri ng nmanufacture,
transportati on or storage.

3.2.2 Pl acement

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: The placenment of the geotextile relative to
this paragraph may follow the foll owi ng general
procedures. (FIGURES referenced in this note are
avai l abl e on-1ine, see the note above).

(1) For current acting parallel to the bank the
geotextile will be placed with the |ong dinension
parallel to the current (Fig. la). Geotextile

pl acenent nust be started fromthe bottomup with
upper strips overlapping |lower strips, and the
upstream strips must overlap the downstream stri ps.
The overlaps at the end of strips will be staggered
at least 1.5 m 5 feet. Revetnment and geotextile
materi al s shoul d be extended at |east bel ow the nean
| ow water to nminimze erosion at the toe (Fig. 2).
If construction schedule permts, a period of |ow
streanfl ow shoul d be selected for the geotextile
installation.

(2) Wen revetnent material and geotextile filter
are selected to protect agai nst wave attack, the
geotextile strips must be placed vertical to the

sl ope of the bank with the upper strips overl apping
the lower strips (Fig. 1b). The geotextile nmust be
keyed at the toe to prevent uplift or underm ning
(Fig. 3). The key trench should be | ocated bel ow
the nean | ow water to prevent erosion of the soi
adjacent to the trench. Wen it is not possible to
mai ntain vertical trench walls, the geotextile mnust
be keyed to an excavated trench with stable sl opes
(Fig. 4). A key at the top of the bank will be
installed where there is an overbank drai nage

pr obl em

Allowing the geotextile to drape or be free of high
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tensile stress during placenent will require |arger
guantities of geotextiles than the actual sl ope
| engt h.

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

Pl ace the geotextile with the long dinension [parallel] [perpendicular] to
the [centerline of the channel][shoreline][trench] and laid snboth and
free of tension, stress, folds, winkles, or creases. Place the strips to

provide a m nimumw dth of [ ] mr inches of overlap for each joint.
The pl acenent procedure requires that the length of the geotextile be
approxi mately [ ] percent greater than the slope length. Adjust the

actual length of the geotextile used based on initial installation
experience. Tenporary pinning of the geotextile to help hold it in place
until the [bedding layer][riprap] is placed will be allowed. Renove the
tenmporary pins as the [bedding][granular material][riprap] is placed to
relieve high tensile stress which may occur during placement of material
on the geotextile. Design protection of riprap in conpliance wth

EM 1110-2-1601. Performtrimmng in such a manner that the geotextile is
not danmamged in any way.

.3 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: Al geotextiles can be danmaged if stone is
dropped on it froma height greater than 900 mr 3
feet. Sone geotextiles can be danaged with | esser
drop heights. Wen stone is heavy and angul ar it

may cause punctures in the geotextile even if

dropped froma height of 300 nmm 1 foot. Tension in
the geotextile nust be minimzed to prevent puncture.

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

Protect the geotextile at all times during construction from contam nation
by surface runoff; renpve any geotextile so contam nated and replaced with
uncont am nated geotextile. Replace any geotextile damaged during its
installation or during placenent of [granular filter material s][beddi ng
material s][riprap] at no cost to the Government. Schedule the work so
that the covering of the geotextile with a layer of the specified nateria
is acconplished within [ 1[7] cal endar days after placement of the
geotextile. Failure to comply will require replacenent of geotextile.
Protect the geotextile from damage prior to and during the placenment of
riprap or other materials.[ This nmay be acconplished by limting the

hei ght of drop to less than 300 nmr 1 foot, by placing a cushioning |ayer
of sand or gravel on top of the geotextile before placing the naterial, or
ot her methods deened necessary. Care should be taken to ensure that the

utilized cushioning materials will not inpede the flow of water.] Before
pl acenent of riprap or other materials, denmonstrate that the placenent
technique will not cause danage to the geotextile. Do not allow equiprent

on the unprotected geotextile.
.4  PLACEMENT OF CUSHH ONI NG MATERI AL

Perform pl aci ng of cushioning material in a nmanner to ensure intinate
contact of the geotextile with the prepared surface and with the
cushioning material. Do not damage the geotextile, including tear
puncture, or abrasion, during placenent. On sloping surfaces place the
cushioning material fromthe bottom of the slopes upward. During

pl acenent, the height of the drop of riprap material greater than 300 nmr
12 inches is not permitted. Uncover any geotextile damaged beneath the
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cushioning material, as necessary, and replaced at no cost to the
Gover nment .

3.5 OVERLAPPI NG AND SEAM NG

3.5.1 Over | appi ng

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: In general, overlapping is sufficient where
the primary purpose is to hold the material in place
during installation. However, where the design
requires the geotextile to resist tensile stresses,
seans should be sewn. A 300-mr 12-inch overlap
specified in this section is considered m ni mum for
all cases. The Contractor has the option of field
sewi ng i nstead of overl appi 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

The overlap of geotextile [rolls] [panels] [ ] must be [300][600]
[ 900] [ ] my [12][24][36]] ] inches. Appropriate nmeasures will be
taken to ensure required overlap exists after cushion placenent.

3.5.2 Sewn Searrs

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

NOTE: The Designer nust specify appropriate seam
test requirements. ASTM D1683, the previously used
test standard, has been discontinued with no

repl acenent desi gnat ed.

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 R R R R

Hi gh strength thread should be used so that seamtest conforns to

ASTM D4884/ DA884N. Provide thread neeting the chemical, ultraviolet, and
physi cal requirements of the geotextile, and provide color different from
that of the geotextile. Provide seamstrength equal to the strength
required for the geotextile in the direction across the seam Overl appi ng
J-type seans are preferable over prayer-type seans as the overl apping
geotextil e reduces the chance of openings to occur at the seam Use
doubl e sewi ng, specially for field seans, to provide a safety factor

agai nst undetected m ssed stitches.

3.6 [ FI ELD TESTI NG

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

NOTE: The need for field testing should be based on
the size and inportance of the project. Field
testing should be perforned if the geotextile wll
be in tension.

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

Field test geotextile[ in tension].]

-- End of Section --
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