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Standard Test Method for

Determining the Aperture Stability Modulus of Geogrids1

This standard is issued under the fixed designation D7864/D7864M; the number immediately following the designation indicates the

year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last

reapproval. A superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the procedure for measuring the

Aperture Stability Modulus of a geogrid. (The terms “Secant

Aperture Stability Modulus,” “Torsional Rigidity Modulus,”

“In-plane Shear Modulus,” and “Torsional Stiffness Modulus”

have been used in the literature to describe this same property.)

1.2 This test method is intended to determine the in-plane

stability of a geogrid by clamping a center node and measuring

the stiffness over an area of the geogrid. This test method is

applicable for various types of geogrid.

1.3 This test method is intended to provide characteristic

properties for design. The test method was developed for

pavement and subgrade improvement calibrated design meth-

ods requiring input of aperture stability modulus.

1.4 The values stated in either SI units or inch-pound units

are to be regarded separately as standard. The values stated in

each system are not necessarily exact equivalents; therefore, to

ensure conformance with the standard, each system shall be

used independently of the other, and values from the two

systems shall not be combined.

1.5 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D4354 Practice for Sampling of Geosynthetics and Rolled

Erosion Control Products (RECPs) for Testing

D4439 Terminology for Geosynthetics

2.2 FHWA Document:3

FHWA Geosynthetic Design and Construction Guidelines

(2008)

3. Terminology

3.1 Definitions:

3.1.1 For definitions of general terms used in this test

method, refer to Terminology D4439.

3.1.2 geogrid, n—a geosynthetic formed by a regular net-

work of integrally connected elements with apertures greater

than 6.35 mm [1⁄4 in.] to allow interlocking with surrounding

soil, rock, earth, and other surrounding materials to primarily

function as reinforcement.

3.1.3 index test, n—a test procedure which may contain a

known bias but which may be used to establish an order for a

set of specimens with respect to property of interest.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 aperture—the openings between adjacent ribs forming

an angle which enable soil interlocking to occur.

3.2.2 aperture stability modulus—a measure of the in-plane

torsional stiffness of a geogrid. This is defined as torque

divided by the rotation at that torque.

3.2.3 geosynthetic, n—a product manufactured from poly-

meric material used with soil, rock, earth, or other geotechnical

engineering material as integral part of a man-made project,

structure, or system.
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3.2.4 initial aperture stability modulus, n—the change in

moment at 0.5 and 1.0 N-m [4.4 and 8.8 lbf-in.], respectively,

divided by the change in angular rotation at these two moment

values.

3.2.5 junction, n—the point where geogrid ribs are intercon-

nected to provide structure and dimensional stability.

3.2.6 offset aperture stability modulus—the change in mo-

ment at 2.0 and 2.5 N-m [17.7 and 22.1 lbf-in.], respectively,

divided by the change in angular rotation at these two moment

values.

3.2.7 rib, n—for geogrids, the continuous oriented elements

of a geogrid which are interconnected to a node or junction.

4. Summary of Test Method

4.1 A geogrid sample is placed over a square, horizontal

opening and the edges are anchored just outside the opening. A

rod is clamped vertically on the single center node or junction.

A torque is applied to the rod, which twists the clamped node

or junction and the geogrid rib matrix, thereby applying a

moment causing bending to each of the ribs that intersects the

single clamped center node or junction. The torque divided by

the angle of rotation is termed the Aperture Stability Modulus

expressed in units of N-m/degree [lbf-in./degree].

5. Significance and Use

5.1 The aperture stability modulus is a measure of the

in-plane shear modulus, which is a function of other geogrid

characteristics, most notably junction stability, flexural rib

stiffness, and rib tensile modulus.

5.2 The test data can be used in conjunction with interpre-

tive methods to evaluate the geogrid aperture stability at

various traffic loads and base/subgrade conditions.

NOTE 1—Aperture stability modulus is referenced in the FHWA
Geosynthetics Design and Construction Guidelines (2008) as an input
parameter for the design of geogrid-reinforced unpaved roads using
punched and drawn biaxial geogrids. Geogrids of different manufacturing
process and material composition may use this property in calibration and
validation of their material within the associated design.

5.3 This test method is not intended for routine acceptance

testing of geogrid. This test method should be used to charac-

terize geogrid intended for use in applications in which

aperture stability is considered relevant.

6. Apparatus

6.1 The apparatus consists of a table, table clamps for the

edges of the geogrid, a rod with a center clamp that attaches to

the ribs around a node or junction, a loading mechanism, and

a method of measuring the moment and the angle of rotation of

FIG. 1 Test Apparatus During Test (loading plates and weights not shown)
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the rod. A cross section of the apparatus used originally to

develop the test method is shown in Figs. 1-4. Other methods

of clamping, applying a moment, loading, and measuring have

been used by others and are acceptable, subject to the con-

straints discussed in the following subsections. Details of each

part follow.

6.1.1 Table—The table shall be constructed so that the

geogrid can be laid over a 229 mm [9 in.] square hole and

anchored in place. The geogrid must be placed as it would be

in the field, flat but not stretched. This requires a supporting

plate beneath the geogrid and a loading plate over the geogrid

to keep it flat while it is being laid over the table and clamped

around the edges with table clamps. The plate must be large

enough to support every node or junction and any part of the

geogrid that tends to protrude above or below the planes of the

tops and bottoms of the nodes or junction. The loading plate

must cover the same nodes or junctions and be weighted with

not less than 100 N [22.5 lbf] to sufficiently maintain the

geogrid flat during clamping. These plates must be removed

before test loads are applied and the sample inspected to ensure

that it is completely flat. No additional tensioning of the

geogrid should be done.

6.1.2 Table Clamps—Clamps for the outside edges of the

geogrid. The table clamps should have smooth surfaces and be

rectangular in shape (Fig. 2). The table clamps hold the geogrid

ribs firmly in place with respect to lateral movement at a

distance of 8 mm [0.31 in.] 6 6 mm [0.24 in.] from the edge

of the hole. If the node or junction is more than 12.7 mm

[0.5 in.] outside the hole then the rib must be clamped between

the node or junction and the edge of the hole. If the node or

junction is within 12.7 mm [0.5 in.] of the edge of the hole, the

node or junction must be clamped. Each rib must be held so

that it does not move laterally more than 0.1 mm [0.004 in.]

during the test. The tension in some ribs may be very high,

perhaps on the order of several thousand N [several hundred

lbf] for geogrids with high modulus values and large aperture

sizes. The higher the aperture stability modulus, the more

important it is that the clamps do not allow lateral movement.

The direction of maximum movement will be in the general

direction of the rib. If the clamped point moves more than

0.1 mm [0.004 in.], the test should be discarded. Once confi-

dence has been developed in a particular clamping technique

with a particular geogrid, it will not be necessary to measure

the potential movement in every test. However, while devel-

oping the clamping technique for a particular geogrid, the

clamping efficiency must be checked. One method of doing

this is to measure the distance from the edge of the clamp to a

point close to the clamp on the rib. The clamping technique

used to develop this test method was determined to be adequate

for the geogrids tested and is shown in Figs. 1 and 2. The table

clamps are made of steel bars with 9.5 mm [3⁄8 in.] bolts with

16 threads per 25 mm [1 in.] on about 50 mm [2 in.] spacing.

The bolts were torqued to 13.5 N-m [120 lbf-in.].

6.1.3 Torqueing Rod—The torquing rod must have a clamp

at one end to attach it to the ribs around the single center node

or junction of the geogrid. The rod must be supported so that

FIG. 2 Details of Table Clamps and Supporting Plates
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FIG. 3 Loading Plates and Weights Applied Prior to Clamping Specimens on Table Clamps

FIG. 4 Torqueing Rod with Encoder Being Locked in Place
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