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What Are Geosynthetics?

Types
Geotextiles
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Definitions (ASTM) |

« GEOSYNTHETIC:
A planar product manufactured from

polymeric material used with soil, rock,
earth, or any other geotechnical
engineering related material as an integral
part of a man-made project, structure, or

system
D4439
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Basic Functions of
Geosynthetics

* Drainage
 Filtration

» Separation

* Reinforcement



Applications of Geosynthetics
INn Low-Volume Roads

= Drainage and Filtration
-In Underdrains & Filter Blankets
-Behind Riprap
» Base-Subgrade Separation
» Subgrade Reinforcement
= Structure Reinforcement
-In Retaining Walls
-Reinforced Slopes

= Edge Drains, Moisture Barriers -
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f. Silt Fence to Trap Sediment,

¢. Reinforced Soil Retaining Structure

Typical geosynthetics applications for roads. (ddapted with permission frons AMOCO Fibers Corporation.)







The Two Basic Functions of Filters:

1)Retain or prevent the movement of soil (piping)
from behind riprap or gabions
Into the coarse rock, or into the drain rock.

2) Prevent water pressure buildup by allowing
groundwater to flow from
the soil without building up pressure.

Types of filters
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Drainage
Aggregate

Filter Bridge

Geotextile



Filter Criteria

Soil -% Minus 200 (passing .075 mm)
<15% 15-50% >50%

AOS (mm) 0.43 0.25 0.22
(For cohesive soil with PI>7, maximum AOS= 0.3 mm.)

(per second) 0.5 0.2 0.1
(Permeability of geotextile >> permeability of the soil)

(Where O Is the geotextile opening or pore si



Drainage Designh Requirements

* Permittivity/Permeability

* Flow Capacity

* Piping Prevention

* Clogging Resistance

« Strength, Durability, Survivability
— Grab, Seam and Tear Strength
—Puncture and Burst Strength

P



AASHTO M288-96

Subsurface Drainage

Description: This specification is applicable o placing 3 geotexiile against the soil to allow long-term passage of water into a subsurface drain system
retaining the in-sity seil. The primary function of the geotextile in subsurface drainage applications is filtration. Geotextile filtration properties are a

function of the in-situ soil gradation, plasticity, and hydraulic conditions.
Geotextile Requirements: Waoven silt film gectextiles (i.e. gectextiles made from yams of a flat, tape-like character) will not be allowed.
Test L Test Method Unis Class 2° 1 Ciass 3
} ORI 1 P e R A S e <S0% >50% <S50% >S0%
Grab Srengih -\.:"M 0-4-632 { { 700 153 800 180 500 | 113
Sewn Saam Strength | ASTMO-4884 | 2 530 720 2 | 450 | 101
Tear Strength ASTM D-4533 ! 250 56 300 58 180 41
Puncture Strengih ASTM D-4823 | g | 280 | 8 300 58 180 | 41
Burst Strength ASTM D-3788 ; | 1300 | 2100 205 950 | 138

UV Resistanca ASTM D-4355 £0% ¢& 500 hrs. £0% @ SCO hrs.
Coarns e Coarsa Mackum fra Coarse Meaum

* in-stu m“ pa“.n - o5 . 2 Rl o | =5 . . * Fine
0.075mm (2200 :.invt?)' - : = s iz s o oz i
Paremttivity *° ASTM D-4431 i : . ) 5 - 5 2 1 5 2 1
AQS™ Y ASTM D~4751 2 ; .43 ; 22 | .43 25 2 43 = '
_Basad on grain mize snalysis of in-sliy 8ol in acsordancs with AASHT O T8,
' Defauk gectaxiiie ssdection. The Engneer may spec:fy 3 Class 3 gectextile for trench drain appications based on one or mare of the following:
a) The Engineer has found Ciass 3 geatextiies to have sufficient survivadilty based on fleid experiance
2) The Engineer has found Ciass 3 geatadiles to have surficient survivabilly based on laboratory testing and visual inspection of a geotexile sample removed from a
Nield test section constructed under anticipated Neld conditions.
c) Subsurface drain depth is less than 2 m (6,58 ), drain aggregate & less than 20 mm (1,18 In) and compaction requirement &% aqual 10 or less than 55% of AASHTO
T-935,
? Thesa default fitration property values are based on the predominste particle sizes of the in-situ soil. In addiion to the default permittivity value, the Engineer may require geotextie
pnrncam’ry andcr parformanca testing based an angineering design for drainage systems in problemalic sof anvironments.
' Ske specific geotextie design shoukd de performed aspecially If one of more of the fakowing problematic ol anvironments are encountered. unstable or highly erodable soils such 38 nan-
:onesrve 8ilts, gap graded scils, stemaling sand'sit [aminaled scis, dispersive clays,; andlor rock flour
For conesive scils with 4 plasticity Incex greater than 7, gectextiia maximum average rof value for spparent opening size s 030 mm (#50 sieve).
* The required MARY lear strength far wovan manofflament geotexties is 250 N (56 ba).
** Maximum Average Roll Value
Al cthar values sre Minimum Average Roll Values (MARY)

AASHTO Mm288-96







15 cm Cap of AN
Impermeable Soil o i oA
i A Geotextile Enveloping the Filter
BUETTOT A Material
® 02 /K
‘ag 5':(.\,‘.- Subterranean
) W AT Water
NS
P
Y <
S 0> Filter Material, Permeable Sandy
Variable Gravel, Well Graded
Depth R/, NOTE: With Geotextile, use clean,
(Typically coarse gravel.
"1.5m Without Geotextile, use fine, clean
Deep) sand.
Tube, Perforated

Y 5-10cm — B& 15¢m dha. (min)
-

Typical gravelunderdrain






127 (300 mm)
Depth < Ditch
| Aggregate \l
) Sub-base

Lined ditch-soil,
“Tiprap or asphalt

-

Subgrade

5 feet (1.5 m)
Depth, typical

Local Soil- /|
firm but not |
compacted

-','»\_Geocom posite
Underdrain Material

3 75 L2 v
- >
18 “ (500 mm) Min.

Geocomposite Underdrain
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Commonly Used Materials

e Needle Punch Non-Woven Geotextile
—6.0 0z/sqg. yd. (200 g/sg. m.)
« Woven Monofilament

* Behind Riprap, use strong material

* Don’t use slit-film woven geotextiles for
filtration /drainage applications
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STRUCTURE REINFORCEMENT
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Truck

Wall Facing

— Surcharge = 250 pounds per square oot {psf)

—

\

Typically a geotextile rein-
forcement layer spacing is 6 to
12 inches (150-300 mm)

(@)
(=

H=15 feet
(45m)

(o

L /7K

Cross-Section of a designed geotextile reinforced soil wall.










Key Design Issues

* Facing Materials

* Reinforcement Spacing and Type

» Strength Reduction Factors and
Factor of Safety

* Reinforcement Length

* Face Connection Detalls

* Drainage Requirements
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Figure 1-1, Typical GRS bridge abutment with a segmental concrete block facing.
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Primarxy
Geosynthetic

Reinforc wnt

Intermediate
Reinforcement
30 feet (10 mj} \

Original Failure
Plane

Drainage Pipe

*

Drainage Pipe

Cross-section of a reinforced fill using geogrid or geotextile, with excavated benches
and a subdrain.
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“Deep Patch”
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Geosynthetic Reqguirements

 Allowable long-term tensile strength
* Drainage and survivability??

Materials Commonly Used
* Needle-punch Non-woven
 Slit-film Woven
* Woven Monofilament (strong)

vﬁ“&“




Design charts for Geosynthetic Reinforced Walls (based on the Simplified CTI Method).
Drawing A - Wall Height (H) = 8 feet (2.4 meters)

Friction Angle of Backfill, ¢ 30° 32° 34° 36° 38° 40° 42°
(degrees)
Rinforcement Length. L. (feet) 6.2 6.0 5.9 5.7 5.5 23 5.2
s =8in 380 350 320 290 270 250 220
T s=12in 570 520 480 440 400 370 340
(Ib/ft)
s =161n 750 690 640 390 540 490 450
s=81n 1130 1040 9260 880 810 740 670
T s=12in 1700 1560 440 1320 1210 1110 1010
(Ib/ft)
s=161in 2260 2090 1920 1760 1610 1470 1340
Notes:
1. Design limit strain, €,=( 1.3 *B__) %, where D___1s the maximum allowable lateral wall movement (in inches)
2 T, required force/width of geosynthetic reinforcement at design limit strain (€ ).
3. T, ' minimum required ultimate strength of geosynthetic reinforcement.
4 s vertical spacing of reinforcement.

o n

Surcharge pressure = 250 psf (increase T, and T, cach by 22 % for every additional 250 psf surcharge pressure
5. CTI = Colorado Transportation Institute (Denver, Colorado, USA).

Source: Adapted from Wu, 1994
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Geosynthetic Reqguirements

* Filtration and Drainage
* UV Resistance
 Biodegradability

Commonly Used Materials

e Slit-FiIlm Wovens
« Woven Monofilament
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Trench with Boulders

Washing caused by
"wave” action from
crossing vehicles

(Upstream and Downstream)

Washing caused by
"wave" action from
crossing vehicles

Rock Weir Step
Structure (Partly
Replaced in 1999) .

5 0 10
ottt =y}

Scale in Feet

PLAN VIEW

2"-4" minus

- Aggregate Cover
Ends of Structure have 2'Sag
Settled into Unexcavated - Y& Ends of Structure have

Setfled into Unexcavated
Soft Meadow Sall

Soft Meadow Sail —— - ————
| a0

- Geocell Structure

-« 5-6%

l ROAD PROFILE

Wiliows and
Lodgepole

%_ Road Surface Profile \
Discontinous, variable -
Width Floodplain

25'
Stream Channel

VALLEY PROFILE

Organic
Streambank
Material

Willows, Sedge, and
Bog Brush
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Take 1t Jeb!!



ADE-SEPARATION ANDIREJNFOR

A. Prepare the ground by removing stumps, boulders, ete. Fill in the low spots.

”

B. Unroll the geotextile directly over the ground to be stabilized. If more than one roll is re-
quired, overlap the rolls. Inspect the geotextile and pull it out tight. Stake down as needed.

C, Back dump aggregate onto the previously placed aggregate. Do not drive on the geotextile.
Maintain 6 to 12 inches (150 to 300 mm) cover between the truck tires and geotextile.

R T e

D. Spread the aggregate over the geotextile to the design thickness. Finally, compact the

aggregate using dozer tracks or smooth drum vibratory roller.

Construction sequence using a geotextile over soft subgrade soils.
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Questions?

Thank You!
Graclas!
Obrigado!

GEbAMERICA
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