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1. SCOPE

1.1 This test procedure describes the method to determine installation damage resistance of
geogrid. Determination of installation damage resistance will conform to ASTM D 5818
as applicable and as modified by the additional requirements contained in this procedure.

1.2 The values given in parentheses (if provided) are not standard and may not be exact
mathematical conversions. Use each system of units separately. Combining values from
the two systems may result in nonconformance with the standard.

2. APPARATUS

2.1 Four steel plates, 42 x 52 in., equipped with lifting chains.

2.2 Vibratory 5-ton steel-wheel compactor.

2.3 Square frame template, made of a rigid material such as wood, with a 1 x 1-ft. opening in
the center.

2.4 Tensile testing machine and clamps, as described in ASTM D 6637.

3. DEFINITIONS

3.1 Exposure— the process of installing geogrid in aggregate layers to determine
susceptibility to damage and the subsequent retained strength as a result of installation.

3.2 Exposure Sample—geogrid material cut to specific dimensions and installed in between
two compacted base layers and subsequently exhumed before testing.

3.3 Control Sample—geogrid cut to specific dimensions that comes from material bordering
the exposure sample. Materials are tested as they are received from the producer, before
installation exposure.

3.4 Specimen—one of five equally wide longitudinal strips identified from an exposure

sample or control sample.
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3.5 Selection Number—a number established to determine which initial specimen number
from an exposure sample will be tested.

3.6 Ruptured Rib—element of a geogrid that has torn, severed, or split as a result of
exposure.

3.7 Damaged Junction—any damage as a result of exposure where the node has been
displaced from its original location relative to the transverse rib to which it was attached;
or a node that offers no resistance to it being displaced, or it is severed or split.

4. MATERIALS

4.1 Use aggregate conforming to the gradation presented in Table 1. This aggregate
corresponds to Grade 2 aggregate found in Item 421, Table 3, when tested in accordance
with Tex-401-A. The percentage of wear will not be more than 45% when tested in
accordance with ASTM C 131 (Los Angeles Abrasion). Material finer than the No. 40
sieve size (0.42 mm) will have a plasticity index of 6 or less and a liquid limit 30 or less
as measured by ASTM D 4318 (wet method).

Table 1—Item 421 Aggregate Gradation
(Grade 2)
Gradation Range:
Sieve Size Percentage by Weight
Passing Sieves
2in. 100
1-1/2 in. 95-100
lin. —
3/4in. 35-70
1/2 in. —
3/8in. 10-30
No. 4 0-5

5. PREPARING TEST SPECIMEN

5.1 Selecting Exposure and Control Samples:

5.1.1 Select four areas of the geogrid at random from which to take samples. Select areas that
are 96 in. long in the machine direction and 52 in. wide in the cross machine direction.
Do not include material within 1 ft. of the manufactured edge of the roll. Ensure the
samples are typical of the entire geogrid sample.

5.1.2 Cut out the four 96 x 52-in. samples of geogrid and assign a number (1-4) to each.

Identify and mark the machine direction and the cross-machine direction for each sample.

CONSTRUCTION DIVISION 2—-6 EFFECTIVE DATE: JANUARY 2010



INSTALLATION DAMAGE RESISTANCE TXDOT DESIGNATION: TEX-629-J

5.1.3 Cut each 96 x 52-in. sample in half such that each sample yields two 48 x 52-in. samples,
as illustrated in Figure 1. Label one of the halves as the control sample and the other half
as the exposure sample. Identify the control and exposure samples with the corresponding
sample number (1-4).

48 in. 48 in.

52 in.

Control Sample Exposure Sample

Cross-Machine
Direction

Machine Direction

Figure 1—Dimensions and Orientation of Exposure and Control Sample

5.2 Selecting Tensile Specimens from the Exposure and Control Samples:

Note 1—One pre-determined specimen will be tested from each of the four exposure
samples and each of the four control samples after installation exposure is complete.

5.2.1 For each control and exposure sample, consecutively number five evenly sized specimens
as shown in Figure 2. Exclude the outer 6 in. of material on either side of the exposure
sample.

Machine Direction

®

48 in

A
v

Cross-Machine
Direction

Figure 2—Dividing a Control or Exposure Sample into Five Specimens
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5.2.2

5221

5222

5.2.2.3

5.2.3

Select one specimen from each exposure sample for wide width tensile testing:

Select the first specimen from exposure sample 1, the second from exposure sample 2,
the third from exposure sample 3, and the fourth from exposure sample 4.

The first specimen selected (from exposure sample 1) will correspond to the Selection
Number established in Section 6—a number 1 through 5. The next specimen (from
exposure sample 2) will be the next number in the sequence. The specimen number is
incremented similarly for the remaining exposure samples, returning to 1 after 5 has been
used.

m  Example: The Selection Number is 3. Specimen number 3 is selected to be tested
from exposure sample 1; specimen number 4 is selected from exposure sample 2;
specimen number 5 is selected from exposure sample 3; and specimen number 1 is
selected from exposure sample 4.

Make note of the location of each selected specimen and proceed with installation
damage testing in accordance with Section 7.

Control sample specimens will correspond to the specimens selected from exposure
samples.

6.1

6.2

GENERATING SELECTION NUMBERS
Document the month and day the grid is received at the testing facility in mm/dd format.

The Selection Number will be the right-most digit of the date when the grid was received,
unless the numeral is greater than 5 or is 0. If the right-most digit is greater than 5, the
Selection Number will be 5 less than the numeral shown. If the right-most digit is 0, the
Selection Number will be 5.

B Example 1: Grid is received June 3; therefore, the recorded date format is 06/03.
The right-most digit is 3, so the Selection Number is 3.

B Example 2: Grid is received May 9; therefore, the recorded date format is 05/09.
The right-most digit is 9, so the Selection Number is 4.

[ | Example 3: Grid is received September 20; therefore, the recorded date format is
09/20. The right-most digit is 0, so the Selection Number is 5.

7.1

7.2

PROCEDURE

Identify test specimens from each control and exposure sample in accordance with
Section 5.

To prepare the installation site, construct layers of aggregate and geogrid in a structure
that will confine both vertical sides of the aggregate (in the running direction of the
roller.)

CONSTRUCTION DIVISION 4-6 EFFECTIVE DATE: JANUARY 2010



INSTALLATION DAMAGE RESISTANCE TXDOT DESIGNATION: TEX-629-J

7.3

7.4

7.5

7.6

Place the four steel plates adjacent to each other on a flat, clean surface. Position the
52-in. side of the plates parallel to the running direction of the compaction equipment.

Place a layer of aggregate on the plates. Compact aggregate with the specified roller to a
thickness of 6 £ 0.5 in. Compact to at least 95% maximum density at optimum moisture
content per ASTM D 1557. Determine maximum density in accordance with Tex-115-E,
or establish a roller pattern to determine the number of passes required to achieve the
required density.

Place the four exposure samples on the compacted aggregate layer, centered over the
plates below, with the 52-in. side of the exposure sample parallel to the running direction
of the compaction equipment. (See Figure 3.) Pull the geogrid taught with no wrinkles or
folds.

Place a final layer of aggregate over the geogrid. Compact aggregate with the specified
roller to a thickness of 6 £ 0.5 in. Compact to at least 95% maximum density at optimum
moisture content per ASTM D 1557. Figure 3 illustrates the cross section of the layers of
supporting steel plates, aggregate, and geogrid.
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Geogrid

% Aggregate A Steel Plate -

Figure 3—A Representation of the Layers Above and Below the Geogrid

7.7 Exhume the geogrid. Use the lifting chains to raise one edge of a plate to approximately
45°, If necessary, strike or vibrate the plate to loosen the fill. Carefully remove the
geogrid from the surrounding aggregate.

Note 2—Be careful not to strain, deform, or break the material during exhumation. Note
any ruptures or junction displacements due to exhumation.

8. EVALUATION

8.1 Evaluate each exhumed sample for ruptured ribs or displaced junctions. Do not consider
ruptures or damaged junctions that occur as a result of the exhumation process. Document
any rupture resulting from the installation damage testing and record its proximity to any
other rupture that occurred during exhumation. Using the square frame template, evaluate
the grid by passing the template across the grid area. Document any occurrence or
combination of two or more ruptured ribs or two or more displaced or ruptured junctions
occurring in any 1 x 1-ft. area.

8.2 Evaluate the retained tensile strength of the installation-damaged specimens.
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8.2.1 Identify the specimens selected in Section 5.2 from each of the exposure and control
samples. If any of the specimens were damaged in the exhumation process, do not test
those specimens; instead, test the next specimen in the sequence. (If specimen number 5
was originally selected but damaged, test specimen number 1.) Cut out the selected
specimen and label.

8.2.2 Determine the ultimate wide width tensile strength for each specimen in accordance with
ASTM D 6637, Method B. Test the exhumed and the control samples separately.
Calculate the percent retained tensile strength by determining the ratio of the ultimate
tensile strength of the exhumed specimen to that of the corresponding control specimen.
Report each of the four calculated percent retained tensile strengths.

9. DATA REQUIREMENTS

9.1 Conduct installation damage testing and interpretation in accordance with this test
procedure. At a minimum, include the following information in the final report for each
product tested:

[ ] date tests were conducted;

B name, location, and telephone number of laboratory conducting the testing and
evaluation;

B tensile strength test results for specimens taken from the exposed and control
samples, including: individual test results for each specimen, individual load-strain
curves for each specimen tested, and a description of any deviations from the
standard tensile test procedures required or test difficulties;

B gradation curves for aggregate in which the installation damage geosynthetic
samples are embedded, including the Dsq size, maximum particle size, and a
description of the angularity of the soil particles per ASTM D2488;

m  photographs illustrating procedures used and the conditions at the time of the
testing, if available; and

m  documentation of the evaluation for ruptures: include total number of ruptures
found and any instance of damage (ruptured ribs, displaced nodes, or junctions that
move freely) in any one square foot area. Include photographs of ruptured and
damaged areas in the samples and specimens, whether as a result of installation
exposure or exhumation.
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