Z—l\TRl TRI/ENVIRONMENTAL, INC.

ENVIRONMENTAL A Texas Research International Company

Creep and Creep-Rupture Behavior

of

TMP Uniaxial Geogrids:

° ubmitted by:
Qe
nvironmental, Inc.

.
& 9063 Bee Caves Road

Austin, TX 78733

?}C‘l\ \mern‘,‘;"

(od =

1/5
9063 Bee Caves Road * Austin, TX 78733-6201 « (512)263-2101 » FAX263-2558 « 1-800-880-TEST




A\TR| TRI/ENVIRONMENTAL, INC.

ENVIRONMENTAL A Texas Research International Compa

ny

May 14. 2026
Ms. Xunmei Liang
Shan Dong Road New materials co., Itd

E-mail: liangxm(@ludexc.com

Subject: Creep Test Results for TMP GG80PE. GG130PE. GG160PE.

Dear Ms. Xunmei Liang

INTRODUCTION AND SUMMARY

Objective. The objective of this effort is t¢
associated creep-rupture reducﬁo:* 0 .
GGI130PE. GG160PE. and GG200PE.Featurcd

testing in accordance with AS

1S w.

ts

wra and

Table&e-eep Testing Matrix (% UTS)

G200PE Geogrids

and the
uding GG8OPE,

crmal creep-rupture

0 m&l&'ne direction tensile strengths.

&ed temperature conventional
ctermine the ultimate tensile
tablish &selines for the creep tests. Together, the
1 gest results were used to derive a rupture-
Cts.
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Test GG80PE é GG130PE GG160PE GG200PE
RLT 1 Qv 1 1 1
2-50%UTS@40°C
1-50%UTS @40°C | 2-35%UTS@30°C
Conventional | 50%UTS@40°C ol 9.4 i, 50%UTS @40°C
X = 2-55%UTS @30°C | 1-60%UTS@30°C |
Creep 55%UTS @30°C 55%UTS @30°C
, = 2-50%UTS @20°C | 1-65%UTS@30°C -
via 60%UTS @20°C p 60%UTS @20°C
) = 1-60%UTS @20°C | 1-35%UTS@20°C
ASTM D 5262 | 65%UTS @20°C 3 - : - 65% )
N 1-65%U; @z{ﬁ‘i “Q%UTS@20°C ‘\% )
2,
&5 NUTS@20°C Y e e ‘?41
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Table 2. Summary of Creep-Rupture Results for the TMP Geogrid Family

Retained Strength (%) Reduction Factor

Ref. Temp. of

) . Regression Equation 75 Years 114 Years 75 114
Regression Line

(log 5.8179 hrs) (log 6.0 hrs) Years Years

20°C %UTS =-6.189 log hrs + 76.94 40.93 39.81 2.44 251

MATERIALS AND METHODS
Materials. The products described herein are oriented high density
Equipment

Testing platforms: TRI model DL PE dead weight creep
Environmental chamber: TRI Model CIPE 0
Grips: TRI Model UPE-8", Uniaxial HD

Extensometer: Steel Rule.

Procedures
Conventional: Te imens of all geogrids. Each specimen
was allowed to rea ilibri i peratures prior to test initiation. Specimens

were then ramped t
was measured between two

RESULTS
RIT Results QO
RLT tests were in accor ith ASTM D 6637 Method B to establish the baseline tensile

strength of the specific pruduct being tested and are reported in the Appendix.

Creep-Rupture

Table 2. presented earlier. summarizes the long-term creep-rupture regression line intercept
results shown below. The details of the creep-rupture results, at a reference temperature of 20C,
are provided in graphic form in Figure 1. The creep rupture behavior as defined by the
regression line is determined in accordance with recognized and accepted creep test methods.
The "visual/graphical approach" of block shifting as described in WSDOT Standard Practice .
hift factors of 'x10' for 30°C and 'x100
for 40C for the TMP geogrid product line rg#fi: i aseline temperature of

Figures 2 and 3 for the before and after

T925. Appendix B was used to determine the best
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TMP UNIAXIAL GEOGRIDS - COMPOSITE CREEP RUPTURE CURVE
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Figure 2. Actual time to rupture data and regressions for determination of the best fit shift
factors of'x10' for 30°C and'x100 for 40°C for the TMP Uniaxial Geogrid productline.
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Figure 3. Time shifted data and regressions for determination of the best fit shift factors of

I ©40C CONV rupture 430C CONV rupture m20C CONV rupture
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'x10' for 30C and 'x100' for 40C for the

CONCLUSIONS AND RECOMMEND

Creep reduction factors have been d 4 cts using creep

testing in general accordance with recog 3 v S the'x ting procedures.

These reduction factors are reaso isten cvilisly p\rt d rupture-based reduction
factors for high density p gidS anhrepres tivéhe TMP geogrid product line.
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