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{a) Clay {CCL) liner
{CCL by itself)

Leachate
Geomembrane

{b) Compaosite (GM/CCL) liner

(Geomembrane and CCL
with intimate contact}

Leachate

—-— Geotextile

*Does this geotextile's transmissivity
compromise the compaosite liner concept?

{c)} Composite (GM/GCL) liner

{(Geomembrane and GCL
with questionable
intimate contact)

Figure 1. Composite liner concept illustrating the
issue of intimate contact.
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Figure 2. Cross-section sketches of currently a
vailable GCL.
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Figure 3. Schematic of GCL production process.
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(6) Gundseal® of Gundle Lining Systems, inc.

s, 5,

(c) Bentomat® of Amarican Colioid Co. (CERCO)

(o) NaBento® of Huesker, inc.

Figure 4. Various types of commercially available GCL.
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Table 1. Types of test methods of GCL

Test designation Test method Testing frequency Report value
D Clay'
Free swell D 5890 1 per truck or railcar but a Minimum average®
minimum of every 50,000 kg
Fluid loss D 5891 1 per truck or railcar but a  Minimum average®
minimum of every 50,000 kg
II) Geosynthetic materials
a) Geotextiles
Mass per unit area D 5261 20,000 m* (200,000 ft%) Typical and MARV®
Grab tensile strength (MD and CD) D 4632 20,000 m’ (200,000 ft*) MARV®
b) Geomembrane
Mass per unit area’ D 5261 20,000 m® (200,000 ft*) Typical and MARV®
Thickness D 5199 20,000 m® (200,000 ft?) MARV®
Tensile strength at break and yield D 638 20,000 m? (200,000 ft*) MARV®
(MD and CD)
III) Finished GCL®
Clay mass per unit area (dried)® In development 4,000 m® (40,000 ft?) MARV
Clay moisture content D4643 4,000 m® (40,000 ft*) Average value’
Grab tensile strength (MD and CD)*  D4632 20,000 m”® (200,000 ft*) MARV
Index flux* D5887 Once weekly with the last 20 Maximum value

values reported®

MD = machine direction, CD = cross-machine direction

! The tests on the bentonite are to be performed on the as-received material before fabrication into the GCL pro-
duct

? Components from the finished GCL product should not be separated and tested, because the production process
may alter the properties of the components

* The last 20 values to be reported should end at the production date of the supplied GCL. If the manufacturer
has more production facilities and/or production lines, the tests must be performed and reported for each line

* This test may not be applicable for geomembrane-backed GCLs

* Dried bentonite is defined as 0 percent moisture content

¢ Letter of Certification from component manufacturer and/or QA from GCL manufacturer. Letters of Cer-
tification must arrive and be checked before the components are used for the GCL production. A Letter of Cer-
tification must contain manufacturer's adderss, name of product, production date, ot number, roll number, re-
quired tests, required report values, signature of authorized company's representative and his or her printed

name
" Only for information

® Mass per unit area can be calculated using the density value and the thickness of the geomembrane

2.3. 232|E A4 E MNRRElz
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Table 2. Plain concrete vs. steel fiber reinforced
concrete

bll}dvantages of fi-
. ous concrete over
Property or index lain concrete
times higher)
First-crack flexural strength 1.5
Ultimate modulus of rupture 2.0
strength
Ultimate compressive strength 1.25
Ultimate shear strength 1.75
Flexural fatigue endurance limit 2.25
Impact resistance 3.25
Sand blast abrasion resistance 2.0
index
Heat spalling resistance index 3.0
Freeze-thaw durability index 2.0

Yr7leT ey

@ &

AL zZrerh BE 4914 wick draine 1,
000~3,000 1be] S 7kxm 3~10 ft2 &
¥ wick drame 433 HAEINE Y
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H 3P, AESA Zg¥elde vj¢ ve gt
< 7 Agjo| T Ee] HAUH7] 3 HA
el Fol2 BE HAHgF o] Wasle A7t 9
E3.

Sheet Drain : A] 2 2F|o] X, ] QujE Fo 7
a2 A 22199 sheet drainc] B 83 Fofe o}

Figure 5. Schematic of drainage of 'Mebradrain'.
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Figure 6. Various commercially available geocom-
posite wick drains.
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Figure 7. Relations between normal pressure and
flow rate of sheet drain.
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Sheet Drains

Figure 8. Various commercially available geocom-
posite sheet drains.

Figure 9. Flow mechanism of prefabricated geo-
composite highway edge drains.
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Edge Drains

Figure 10, Various commercially available geo-
composite for edge drains.

Jmm filter {compatible
ith contained materisl
and geomembrane}

;
",v

p

Figure 11. Mo:sture barrier systems of geotextile/
geomembrane.
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GEOCOMPOSITES — MOISTURE BARRIER "\

Figure 12. Various commercially available geocom-
posite for moisture barriers.
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Table 3. Geosynthetic erosion control materials

(a) Temporary erosion and revegetation materials
(TERMs)
Straw, hay, and hydraulic mulches
Tackifiers and soil stabilizers
Hydraulic mulch geofibers
Erosion control meshes and nets (ECMNs)
Erosion control blankets (ECBs)
Fiber roving systems (FRSs)

(b) Permanent erosion and revegetation material
(PERMs)-soft armor related
UV-stabilized fiber roving systems (FRSs)
Erosion control revegetation mats (ECRMs)
Turf reinforcement mats (TRMs)
Discrete length geofibers
Vegetated geocellular containment systems (GCSs)

(¢c) Permanent erosion and revegetation materials
(PERMSs)-hard armor related
Geocellular containment systems (GCSs)
Fabric-formed revetements (FFRs)
Vegetated concrete block systems
Concrete block systems
Stone rip-rap
Gabions

T4 A wAAMEE YA WA} AP
52 75 vleEE BAsltn gl eRR
B H3EY 2= gerh 3 WA A4
fE9} Zt] B U E o] olo] &3 HFE
o} g7 AFEH 9ol AHEHE AV A EH oM
BgAg Wi £ FAAA AHEH7 9E
o dAAQ FA WA & B gl visf A9
tAs AIUkeHol Atk ARl U geo-
fiber7} £E4, A A B3 2& FAHT k5]
FA o o] Ay AT A F=E F
37) sl g BAALY £ E835t] At
9t Figure 139 A28A8 AES, Fig-
ure 149 22§ AR A HFAES] HE§
o & Vel

4. EB 42 MRSHIRY AlEdY

gutR o g 2 oA FAEo) i A PP
ASTMOl= dx2 =H7|Ex ¢gker GRI
(Geosynthetic- Research Institute, Drexel Univ.,
Philladelphia, PA, USA)] Al@dle £/, &
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Geocomposite
Erosion Control Materials
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Table 4. Test methods of geocomposites by GRI
standard test methods

m)'w\mdmepmm(mdm. inc., Enka, NC)

Geosynthetic Clay Liner(GCL) related
GCL1 Swell measurement of the clay com-
ponent of GCL's
GCL2 Permeability of geosynthetic clay lin-
ers (GCLs)
Geocomposite (GC) related
GC1 Soil-filter core combined flow test
GC2 Strip drain flow rate under load
GC3 Strip drain kinking efficiency
GC4 Compression behavior of prefabricated
edge drains and sheet drains
GC5 Erosion control systems to protect
against soil detachment by rainfall im-
pact and overload flow transport
GC6 Erosion control systems for high velo-
city flows in channels

Figure 14. Usage examples of geocomposite seperators in various erosion control applications.
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