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ABSTRACT

Woven geotextiles were used, and different seaming methods were applied to evaluate seam properties by comparing
tensile strength retention. Additionally, adhesives were used to enhance the seaming effect on the seamed sections.
The total reduction factors of woven geotextiles were analyzed based on installation damage, chemical degradation
resistance, and seawater solution resistance. Finally, the long-term seam strength of woven geotextiles, aimed at
improving stability in soft soil structures, was reviewed in relation to the total reduction factor.
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1 INTRODUCTION

Woven geotextiles are widely used for soft ground
and road foundation reinforcement, and they are
installed by stitching at construction sites. However, to
ensure stability and allow heavy equipment to access
soft ground, the stitching must have sufficient strength.
On the other hand, when an external load is applied to
the stitched section of a woven geotextile, stress
concentration along the stitching line often leads to
failure. This failure significantly affects the stability of
the woven geotextile and greatly reduces its
reinforcement effectiveness for soft ground.

Therefore, a practical method for reinforcing the
stitched part of the woven geotextile during on-site
construction should be proposed, considering factors
that minimize the reduction in seam strength and ensure
long-term performance.

In this study, a rational method for reinforcing the
seam of woven geotextiles during field construction
was proposed, and reduction factors influencing seam
strength reduction and long-term performance were
evaluated and analyzed.

2 EXPERIMENTAL

2.1 Preparation of Woven Geotextiles using
Adhesives

A woven geotextile (plain weave, design strength of
6 ton/m) was used, made from 1,600-denier polyester
yarn, which is widely applied in domestic soft ground
reinforcement. To enhance the seaming efficiency of

the seamed area, the effect of different numbers of
seamed lines was reviewed. As a result, the woven
geotextile with a six-line seamed section using adhesive
is shown in Figure 1.
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Figure 1. Photograph of reinforced 6-line seamed woven
geotextile with adhesives.

Cyanoacrylate and epoxy adhesives were selected
based on their adhesive components and solidification
time to strengthen the seamed area, ensuring sealing
ability, efficiency, and process time.

Adhesives were applied to the seam of the woven
geotextile, and seam strength was measured and
analyzed according to ISO 10320. A 6-line seamed
sample without adhesive was used as a reference for
comparison.

2.2 Evaluation of Seam Strength in Woven
Geotextiles with Adhesives

Installation damage in the woven geotextile
stitching area was assessed according to 1SO 10722
during construction, and the strength retention ratio (%)
was measured and analyzed following I1ISO 10320. To
compare seam strength, an endurance test was also



conducted on a 6-line seamed sample without adhesive.

Tensile strength retention due to chemical
degradation resistance was evaluated based on the US
EPA 9090 Test Method and ASTM D5322. Samples
were immersed for 60 days at 23°C and 50°C under pH
conditions of 5, 11, and 13, and their strength retention
ratios were analyzed. For comparison, a chemical
resistance test was also performed on a 6-line seamed
sample without adhesive.

Additionally, samples were immersed in a 3.8%
NaCl solution at room temperature for 30 days to
simulate seawater conditions. The strength retention (%)
was then measured and analyzed according to ISO
10320.

To compare seam strength, a saltwater resistance
test was also conducted on the 6-line seamed sample
without adhesive. The reduction factors affecting the
seam strength of the woven geotextile were identified,
and the long-term performance of the seamed area was
analyzed and evaluated.

3 RSULTS AND DISCUSSION

3.1 Seam Strength with Adhesives in Installation
Damage Testing

Figure 2 shows the seam strength based on adhesive
type. It was found that adding adhesive increased the
seam strength, with a significant improvement observed
when cyanoacrylate adhesive was used compared to
epoxy adhesive. The cyanoacrylate adhesive exhibited
higher viscosity and adhesive strength than the epoxy
adhesive. Among the cyanoacrylate adhesives, CA-2
demonstrated a better seaming effect than CA-1, likely
due to its higher viscosity and adhesive strength.
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Figure 2. Seam strength of reinforced 6-line seamed woven
geotextile with adhesives.

Figure 3 shows the seam strength after testing for
damage to the woven geotextile seams in accordance
with ISO 10722. As seen in the adhesive strength
results, the addition of adhesive reduces damage to the
seamed area compared to when no adhesive is applied.
In the case of cyanoacrylate adhesive, less damage was
observed to the seamed part. Furthermore,

cyanoacrylate-based adhesives, particularly CA-2,
showed relatively lower seamed damage compared to
other adhesives.
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Figure 3. Seam strength of reinforced 6-line seamed woven
geotextile withby adhesives in installation damage testing.

3.2 Seam Strength with Adhesives in Chemical
Degradation Resistance Testing

Figure 4 shows the retention strengths of the woven
geotextile seams after being immersed for 30 days at
23°C and 50°C, with pH values of 5, 11, and 13,
respectively. It was found that adding an adhesive
improved the chemical degradation resistance of the
seamed area compared to when no adhesive was used.
In particular, the cyanoacrylate adhesive demonstrated
superior chemical resistance compared to the epoxy
adhesive. Among the cyanoacrylate adhesives, CA-2
exhibited excellent chemical degradation resistance in
the seamed region.
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Figure 4. Seam strength retention of reinforced 6-line seamed
woven geotextile with adhesives in chemical degradation
resistance testing.

3.3 Seam Strength with Adhesive in Sea Water
Solution Resistance Testing

Figure 5 shows the change in seam strength of the
woven geotextile after being immersed in a 3.8% NaCl
solution, simulating seawater, at room temperature for
30 days. As shown in Table 2, the addition of adhesive
improved the seawater solution resistance of the
seamed area compared to the non-adhesive sample. It
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was found that cyanoacrylate-based adhesives exhibited
superior brine resistance compared to epoxy adhesives.
Among the cyanoacrylate  adhesives, CA-2
demonstrated excellent brine resistance in the seamed
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Figure 5. Seam strength retention of reinforced 6-line seamed
woven geotextile with adhesives in simulated sea water solution
resistance testing.
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3.4 Reduction Factors of Seam Strength with
Adhesive

Under each of the test conditions mentioned above,
the reduction factors affecting the seam strength of the
woven geotextile were determined, and the total
reduction coefficient was obtained. When woven
geotextiles are applied to soft ground, the maximum
tensile strength obtained from the index test is not
applied directly. Instead, a correction factor,
considering the reduction in tensile strength due to
construction conditions, should be applied.

This correction factor is referred to as the reduction
factor, and the type of reduction factor to be considered
is selected based on the application field.

Similarly, seam strength should be considered in the
same context as tensile strength and calculated by
applying the corresponding reduction factor.

The following equations (1) ~ (3) determine the
long-term seam strength. In cases where the soft ground
is in a coastal area, the long-term seam strength is
calculated based on reductions under environmental
conditions.

RFip = Tust/Tio 1)
RFcp = Tust/Tep 2
RFss = Tust/Tss (3)

(, where Tysris ultimate seam strength, Tip and RFipis
seam strength and reduction factor by installation
damage, respectively, Tcp and RFcp is seam strength
and reduction factor by chemical resistance,
respectively, Tss and RFss is seam strength and
reduction factor by sea water solution resistance,
respectively etc.)

Figure 6 shows the reduction factor and the total

reduction factor, both obtained from changes in the
engineering properties.
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Figure 6. Reduction factor of reinforced 6-line seamed woven
geotextile with adhesive agents

3.5 Total Reduction Factor and Long-Term Seam
Strength with Adhesive

Total reduction factor (RFroraL) and long-term seam
strength (Tyts) obtained by considering the installation
circumstances affecting the woven geotextile seam
strength. The following Eq. (4) and (5) explains the
relationships among reduction factors, total reduction
factor and long-term seam strength of adhesive
enhanced woven geotextiles.

RFrotaL = 2 (RFipX RFcp X RFss) 4)

Tirs = TustRFroTAL (5)



RFrotaL means the combination of reduction factors
by installation damage, chemical degradation and sea
water solution resistances as total reduction factor. The
long-term seam strength (Tv.rs) was obtained from the
total reduction factors. Figure 7 shows that CA-2
exhibits superior seam strength compared to the other
adhesives.
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Figure 7. Total reduction factor and long-term seam strength of
reinforced 6-line seamed woven geotextile with adhesive agents.

4 CONCLUSIONS

The reinforcement effect varied depending on the
adhesive  type, with  cyanoacrylate  adhesive
demonstrating superior retention strength at the time of
bonding compared to epoxy adhesive. Among the
cyanoacrylate adhesives, CA-2 exhibited a retention
ratio of over 94%. The reduction factors affecting seam
strength during field application directly influence both
the tensile and seam strength of the woven geotextile. It
is believed that the engineering properties, total
reduction factors, and long-term performance of the
adhesives used contributed to improving the seam
strength of the woven geotextile. Therefore, it is
essential to reinforce the seamed areas of woven
geotextiles, as they significantly impact the stability of
the geotechnical structure.

This study suggests an effective reinforcement
method for the seamed part, and it is expected to play
an important role in improving both workability and
stability. If advancements are made in the seaming

equipment to enhance soft ground workability in the
field, this method will further contribute to those
improvements.
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