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Table l-Recommended Minimum Physical Require-
ments for Soil Separation Geosynthetic Fabrics

ProDertv
Tensile strengt[ lb (N)
Elongatio4 perceDt
Punchre stengtll lb (N)
Bu$t stengtb, psi (MPa)
Trapezoid tear, lb (N)
Equivalent opening size,

sieve no. (micron size)

L California Beoring Ratio (CBR) oflhe soil subgrade >20'6

2. Acceptance ofgeotextile k lo be detetmined according to
ASTM D 4873. Contracting agency may require a letterfrom
the manuhcturer certifying thal its fabric meets the required
specitrcation. Use test values in weaker principdl direction
of fabric. All numerical values represent minimum roll
values. Slated values ore for noncritical, non-sevete condi
tions. Consttk fabric manufacturer's recommendations lor
applications ia low beoring strength soils (<2% CBR), or in
paeemehts sabjec! lo highway or industrial loads. Fabric
lots should be sampled according to ASTM D 4354.

Standard Test method
l4o (623) ASTM D 4632
15 ASTM D 4632
70 (3 l r )  ASTM D 4833
200 (1.4) ASTM D 3786
s0 (222) ASTM D 4533
70 (250 mm) ASTM D 4751

deformation resulting ftom repetitive vehicle loads or peri-

odic exposure to moisnue ftom the soil.
Geosynthetic fabrics are placed after the soil has besn

adequately cornpacted and tested for the proper density and
moisture content. The fabric should be smooth and overlap a
minimum of 12 in. (305 mrn).Invery weak soils (soils having
a CBR less than 2%) or soils subjected to ftee moishue, the
overlap between pieces of fabric should be 24 to 36 in. (610

to 914 mm). The aggregate base should be placed and
compacted in lifu ofno less than 6 in. (152 mm). Vehicles
should be kept from direct contact with the fabric while
delivering the aggregat€, since the tircs will wrinkle the fabric.

Table I summarizes the minimum physical require-
ments of geosynthetic fabrics used for soil sepantion.

Geosynthetic soil reinforcement can substantially in-
crease the load-carrying qualities of a gravel base, and
thereby reduce the required thickness and/or exteuding its
life under repeated heavy traflic. Contact supplie$ for sp€-
cific information.

Installation of geosynthetic soil reinforc€ment is simi-
lar to that for geosynthetic fabrics. Because the reinforce-
rnents are rneant to strucnlally reinforce the base materials,
it is important that slack is removed prior to placing the gravel

base. Hand tensioning and pinning are usually sufficient.
Overlap widths are similar to geosynthetic fabrics. No stitch-
ing or sewing is required. The gravel base may be placed

spread and cornpacted to a minimum of 4 in. (102 mn).
Tracked equipment should not be operated dftectly oD the
geos)nthetic soil reinforcement. On comp€tent subgrades,
rubber-tired equipm€nt may drive dircctly over the soil
reinforcement provided the speed is less tlnn 5 mph (8 kph).
Sudden starts, stops, and sharp hrms should be avoided.

Table 2 lise the minimum physical tequirements for
eeosvnthetic soil reinforcement.

Base Materials
Gravel base rnaterials for vehicular t'affic should con-

form to local or state specifications for highway bases. ln the
absence of these, reconnnendations are indicated in Table 3 .

Base ThickDess
Climate, frost potential, soil qpe, soil moisture, atrtici-

pated traffic, and drainage all affect the required base thick-
ness. Patios and walks, including sidewalls, should have a
base thickness ofatleast4 in. (102 mrn) onwell-&ained soils.
For other pedestrian applications or residential driveways, a
6 in. (152 rnrn) minimum base thickness is recommended in
well-drained soils. Thicker bases are required in very cold
climates, or in low strength or wet soils.

Base ihicknesses for streets should be desisrcd accord-

Trble 2-Recommended Minimum Physicrl
Requirements for GeosyDthetic Soil Reinforcement'

PropertY
Aperue size, in (rrrn)
OpeD arcz, Yo
tub & jurtion thiclmess

i". (mm)
Flexu-al rigidity, mg x cm
Tensile modulus,

lb/ft (kN/n)
Junction strcngtb

lb/ft (kN/m)
Junction efficiency, o/o

Carbon black, %

Standard Test method
l.Ox1.3(25x33) Calipered

70 coE cw022l5
0.03 & 0.ll ASTM D 1777
(0.76 & 2.8)

200,000 ASTM D 1388
14,000 (204) GRr GGl"

750 ( l  l )

90
0.5

GRI GG2

GRI GG2
ASTM D 4218

' ADerture size and rib and iunction thicknesses are nominal.
b GRI (Ceosynthetic Research Institute. Drexel



ing to local or state engineering design standards' In some

non-freeze-thaw areas on well drained, strong soils,6 ir (152

mm) is used as the minimum base thickness. Minirnum

thicknesses for low volume residential steets are t)?ically 8

to 10 in. (203 to 254 nnn). Minimum thicknesses can be

greater in areas subject to numerous fteeze-thaw cycles,

expansive soils, or very cold clirnates.

Aggregate bases should be spread and conpacted at their

optimum moisture. Conpaction equipmant should be capable

ofproviding conpaction ofno less than 95 percent ofthe deruity

as determined by ASTM D 1557, Method D, or AASHTO Tl80

(refs. 17, 6). Wlil€ 95 percent (or geater) conpaction is

desfable, it rnay not be attainable over weak or sahu-ated soils.

Bases should not be hstalled if tlrc rnaterial is ftozen or on

ftozen soil subgrade. The final conpacted thiclness should be

within +14 to -rl, in. (+19 to -13 mn). In-place density should

be measrued using the rubber balloon nrthod (ASTM D 2 I 67'

ref. 12), nuclear deruity gauge, or other methocls approved by

the local, state, or provincial tansportation departnr€nt.

The surface of the compacted base course can be

brought to fmished elevation by blading or other equiPment.

Deviations should not cxceed 
'/, ir. ( I 3 mm) when tested with

a 10 ft (3 m) straightedge.
A properly graded and compacted gravel base should

have a tight surface so that the bedding sand does not migrate

into it. Ifthe surface is open after compaction, a choke course

of hne material can be placed and compacted on the surface.

A biturneu tack coat can be used as well. The entie base

course surface and perimeter should be inspected for places

where sand might migate after installation. These can be
joints in curbs, around utility structures, or &ainaBe ir ets.

These areas should be covered with a small patch ofgeoslm-

thetic fabric to Prevent migration of the bedding sand.

Table 3--Grading Requirements for

Dense Graded Material

Design range' lJob mix toleranceSieve size
(square

2 in. (51 mm)
lY, in (37.5 rrn)
'r. in. (19 mm)
1, in. (9.5 mm)
No. 4 (4.75 rrm)
No. 30 (600 rrn)
No. 200 (75 nrn)

100 100 | -2

70-89 - | t8
50-70 - | 18
35-55 30-60 | r8
12-55 | +5
0-8b 0-l2b | +3

% passing | % passing

Bases Subbases I Bases Subbases
. J

+595-100 90-100 I  +5

. Job mix formula should be selected with due regard to avail-

ability ofmaterials in the area ofth€ project. Job mix toleranc€s
may permit acceptance oftest results outside thc design range.

b Determine by w€t sieving. Where ftost and fre€ moisture are
indicative of site conditions, s lower percentage passing the
No. 200 (75 mm) sieve shall be specified.

Note: ASTM D 2940 corresponds closely to this Nolional
Crushed Stone Associarion developed specifcation. llhile local
or state highway specifications moy be substiluted Ior the design
ranges above, the fraction fner thdn the No. 200 (75 nn) sieve
shouw be moinlained.

+ 1 0
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Edge Restrrints
Edge restraints are essential to the perforrnance of

interlocking concrete Pavem€nts. They provide lateral (hori-

zontal) restraint to the Pavement, thereby maintaining th€

interlock and load-spreadiag capabilities of the udts. Edge

restraints can be steel, aluminurn, PVC, concrete, or wood.

Tops of edge restaints must be set at the correct

elevation. They must be capable of resisting any movement

caused by pedestrians or vehicles. Edge resfaints are set and

checked for appropriate el€vations before placing the bed-

ding sand and pavers. They are tpically placed before the

bedding sand is spread, although some edgings, such as PVC

or concrete pavers backed with concrete, may be installed as

the laying progresses. Consult Edge Restraints for Concrete

Pavers (ref. l) for conplete recommendations.

Bedding Sand
Concrete sand conforming to Standard SpeciJication

for Concrete Aggregata ASTM C 33 (ref.9) is recommended

for bedding sand. The bedding sand should be sharp, washed'

and free Aom foreign material. Masonry mortar sand should

not be used. Linestone screenings or stone dust will not

conpact as uniformly nor maintain an even profle over tirre,

due to the shape of the particles and/or the presence of water

soluble minerals.
Concrete sand should be spread and screeded to a

thickness of I to I 
r/, in. (25 to 38 mm) Frozen or saturated

sand should not be installed. Sand should not be used to

co[pensate for uneven elevations or an improperly com-

pacted grvel base. These irregularities in elevation will

rcflect through to the surface over tirne, creating a washboard

appeannce. Low or high areas of base rnaterial must be

brought to a smooth, consistent elevation.
Sand is tnically screeded with a straight, true stike

board. The board is pulled across pipe laid directly on the base

prior to spreading the sand. Asphalt spreading machines and

equipment specially made to screed sand have also been

successfully used on larger installations for increased produc-

tivity. Once the sand is screeded it should not be disturbed.

Place and screed sufficient sand to stay ahead of the laid

pavers.

Install ing Concrete Pavers
Place the paving rmits according to the desired pattem.

Herrfurgbone patterns interlocl thereby offering greater rc-

sistance to deformation. 90" or 45" herringbone Pattems
should be used in all street aPPlications, as thesc pattems

most effectively resist horizontal creep ftom braking and

accelerating vehicl€s. Straight lines can be maintained by

snapping a chalk line directly on the sand or pulling string

lines just above the surface ofthe paven. Sides ofbuildings

or openings fui the Pavement, such as concrete collars or

ir ets, should not be used as a basis for establishing lines, as

they generally are not straight.
Joints between paving units should be aPproximately 

'/ru

to Y, in ( I .6 to 3.2 mm) wide. Some paven are rnade with spacer

bals to create a minimum joint widt\ necessary for sand to

e[ter.



C o m p a c t e d

Figure 2-Typical Interlocking Concrete Pavement

Gaps at edges should be filled with cut pavers. They can
be cut with a double bladed paver splitter or a rnasoDry saw.
A rnsonry saw gives the cleanliest appeannce. Gaps less
than '/, in. (10 mm) should be filled with sand.

Once an area is installed, vibrate the pavers into the

sand with a plate vibrator, capable of3,000 to 5,000 lb ( 13.3
to 22.2 N) centrifugal compaction force, operaled at a fre-
quency of80 to 90 herE. At least two passes with the vibrator

should be made across the surface.
Sweep dry sand into the joinr and vibrate again until

they are firll. The joint sand may corply to either ASTM C
33 or ASTM C 144 (refs. 9, 8). This may take two or tlre€
passes of the plate vibrator. If the sand is moist, it can be
spread on the pavers to dry before being swept and vibrated
into the joints. Do uot vibrate within 3 ft (0.9 m) of an
unrestrained edge. All work within 3 ft (0.9 m) ofthe layiag
face must be fully compacted with sand-frlled joints at the
completion of each day. Cover tle remaining uncompacted
edge of the laying face and sand with a waterproof covering.

Sweep offexcess sand when the job is conplete.
Unless otherwise specified, the hnal surface elevations

should not deyiate more than t/, in. (10 mm) under a 10 ft (3

m) sraightedge. Tbe surface elevation ofpavers shall be '/s

to 
'/4 in. (3 to 6 mm) above adjacent drainage inlets, concrete

collars, or channels. The top surface of the pavers rnay be
'/, to '/. 

in. (3 to 6 mrn) aboye the fmal elevations to

compensate for possible minor settling which is characteris-

tic of all flexible navements.
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