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Long-Term Performance Test for Geosynthetic Reinforced Soil
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SYNOPSIS: A modified soil-geosynthetic performance test was devised in this study. The test
simulates the predominant creep behavior of Geosynthetic Reinforced Soil(GRS) structure in a
‘worst’ condition by allowing geosynthetic reinforcement and its confining soil to deform in an
interactive manner under a sustained surcharge without lateral confinement. A series of performance
tests were performed to examine test repeatability and to investigate the effect of soil type,
geosynthetic type and sustained load intensity on the soil-geosynthetic composite. Many of the tests
were conducted at an elevated temperature of 125°F to accelerate the creep of GRS by 100 to 400
folds. In addition, a finite element model was employed to analyze one of the performance tests and
to compare the analytical results with the experimental ones.

KEYWORDS: Geosynthetic reinforced soil, Performance test, Accelerated creep test, Finite element
model.
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Fig. 1. Schematic diagram of the modified long-term creep test device of geosynthetic
reinforced soil.
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BAES Hale Wdd npad g HA337] $8ld 23 o)A(Grease)E HIEE doldx HH <
(Latex membrane)& F 23l ¢FF 7] 93l ¢FH AABRE FZE HAE Z71A o|FAA 1
A F 5% FUGAEE BPE Y FJNEE FZn EEMNF BAAE A F YR g
Zx3A. AV F BEFE g56E dASIA FAY] H8d AR AT F Ex9 A
HE E42¥ HE(Plastic sheet)2 il LVDTS A3tFA 2 to|dAolXE F&3Act. APF|
7b S48 EHY 4FF7 Ao 3FE A3 F HAE 2P &Y AANBE FHOZ o|FAA
2] F&S HAAYH FA6 LVDT7E 28 HFEHE A5AA ZYoZAE S F3Art.

Table 1 & A4FEEE Yed ZAojth. BolA e Fo] R-29 R-3dA4 = 47 APxddN 494
o] XY AFE HUEr) Ast WMEAEE s U-1dA= MTS-810 AEAH7E A}
|3t RPE UE 2FAY HIAEAFEE sy D-1dAE B4 HyYe £ A4S T
B3tz 93t EEAR Ao 2EHAANANE FAY AP 5 Fo BAE ZPA st
MNe AY2EE 42 70°F¢ 72 (Elavated temperature) 125°F2 W#3E Fo] 4g & Fyslyey

-

N



Zo A¥olMe &9 F7, 22 FF € #3438 F(Sustained vertical load)& | SA .

Table 1. Test list

Tempe- | Vertical Elapsed

Test Soil Reinforcement | rature Pressure Time

(F) (psi) (days)
C-1 C.S. None 70 15 30
C-2 C. S Amoco 2044 70 15 30
D-1 R. B. Typar 3301 70 15 15
H-1 R. B. Amoco 2044 125 30 30
R-1 R. B. Amoco 2044 70 15 30
R-2 R. B. Amoco 2044 125 15 30
R-3 R. B. Amoco 2044 125 15 30
S-1 R. B. None 70 15 30
5-2 R. B. None 125 15 30
U-1 R. B. Amoco 2002 70 Failure Failure
Ww-1 R. B. Amoco 2002 125 15 30

Note: R. B. = road base soil,
C. S. = a clayey soil with 43% of fines and PI = 11
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Fig. 2. Lateral and vertical displacements versus time with test D-1.
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Fig. 3. Measured strains along the width of geotextile reinforcement
with test D-1 at the elapsed time of 10 min, 4,320 min and
18,720 min.
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Fig. 5. Lateral and vertical displacements versus time with tests S-1,
R-1.
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