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Effects of tensile strength and spacing of biaxial geogrids on

the compressive strength and deformation of reinforced sand
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Abstract

The current concept design method of a geosynthetic
reinforced soil (GRS) structure shows that the behavior of GRS
structure reinforced with the same ratio of the reinforcement
strength (T to reinforcement spacing (S,) provides the same
result. However, many studies showed that this design concept
is not very correct. Most of the previous studies are focusing on
plane strain compression tests on soil reinforced with geotextile.

In this study, biaxial geogrids, which are made from polyester

having four different tensile strengths (i.e. 40, 60, 80 and 120
kN/m), were used in reinforced sand specimens for triaxial
compression test. In this study, the T /S, values or TVR values
500, 1000 and 1500 kN/m/m, and thus the reinforcement
arrangement pattern depends on the TVR value. This study aims
to investigate the effect of Ty, on the compressive strength
when T is varied while TVR is fixed and the effect of TVR ratio
when Tult is fixed. The results from this study show that the
compressive strength increased by increasing TVR at the same
Tt Contrary, the compressive strength decreased by increasing
Tu While keeping the same TVR. Also, the reinforcement spacing
plays a much more important role than strength of reinforcement
in a reinforced sand. Moreover, the sand reinforced with low T
and low S, provides the lower lateral deformation than the sand

reinforced with high T, and high S,.

Keywords: Compressive strength, Reinforcement strength,

Geogrid, Triaxial compression, Reinforcement spacing.
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Sub-
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Ultimate
Number of Number of Transvers Transvers Longitudinal Longitudinal
tensile Covering
No. transvers longitudinal member member member width, member width,
strength, kN/m ratio, %
member members width, mm height, mm mm mm
(Tult)
1 40 5 5 3.15 120 3.15 120 26.25%
2 60 5 5 4.5 120 4.5 120 37.50%
3 80 5 5 3.15 120 3.15 120 26.25%
4 120 5 5 4.5 120 4.5 120 37.50%
msgausulieduidiuluveslua a1ntuiinisdasiumnives o, o.+q o, +(FIA,)
(] R —_ 71 _ e — ¢ 0 (2)
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awaianeve e TueuAdeiinudt dranunuududuing
(Relative density, Dr) vasfeenafinieuldfidUszanasosay 90 -
95 ludiuvesiegafifinisiasunsinsazdeduseliszduvomse
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udrhmsmemusundfuhusasiinsdaiedng anidu
Feanusegailiiuluaasaudugud udrFdiusagaidiluanelu
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NAFDULASILATIEIANUIN A Rmaxﬁgqﬁquaamsﬁ TVR
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uaz 26.034 mudiu Tnergagavesnnsdiinaraunlén
PINNTETLATULTIY T ﬁﬁaaﬁqm (40 KN/m?) Fefunns
W3ULSTANN 9 FaE Ty, A9 WA Ry, AN1NNTINNS
LASURTINNN G398 Ty 899 aRneasuideaunsavinla
M dnvomseiasumadanfutudusunnls mse
dlotuussdnnszyilunuaia fedrmsgavasiefadudng
Tl (Poisson’s effect) lvmeeiadumdaiies 6
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Tunsaudl TVR ga wae Ty, 61 2xdlen v, Andandansd
TVR gavdemognafinsdeguiuinedidosnioue Ty, ge
dlewesuivdodafuunniu nsaneuseisainandieadause
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715199 3 A1 R Eymax H83 SR B840 87 LllaSuiduasiiaduiawhenidieaduig

Maximum Vertical ) Secant
Ultimate tensile Vertical ) Horizontal
stress Strength strain at ) Poisson's
Test name strength, T spacing, S, strain at
ratio, ratio, SR Rinaxs Ev ratio, V.
(kN/m) (m) Rone € (%)
Rinax (%) (%)
1 Unreinforced - - 6.389 1.000 5.655 -7.828 1.384
2 PET-T40-TVR500 40 0.08 10.325 1.616 4.261 -4.721 1.108
3 PET-T60-TVR500 60 0.12 10.279 1.609 4.228 -5.671 1.341
[ PET-T120-TVR500 120 0.24 7.608 1.191 3971 -4.385 1.104
5 PET-T40-TVR1000 40 0.04 17.034 2.666 5.106 -4.241 0.831
6 PET-T60-TVR1000 60 0.06 16.840 2.636 5.079 -4.81 0.947
7 PET-T80-TVR1000 80 0.08 14.423 2.258 4.645 -4.3 0.926
8 PET-T120-TVR1000 120 0.12 11.759 1.841 4.572 -4.572 1.000
9 PET-T40-TVR1500 40 0.027 26.342 4.123 5.055 -2.838 0.561
10 PET-T60-TVR1500 60 0.04 26.026 4.074 5.031 -2.629 0.523
11 PET-T120-TVR1500 120 0.08 18.101 2.833 4.917 -6.063 1.233

4.3 DYENAVINTLYLHNTEHINTUVDINITAUATA (S,) 518 Ry

E‘Uﬁ 8 WAAIANUANTUSTENIN Roae NUTEHEMWOINTETULT
Tuwuais (S,) Mnnsmlazdiuladn 7 TVR wihdy deszezrisvesnis
lEuLs RNy vl Roax ARBIDENHTBEY Wi dumszdlon s,
anad 9lidn 1. NsasusaRInemeEEumaTUgnsiauusw
TouSarenseiiussansnmaiu uay 2 vuinvesituiivemsiefiuse
fnnmeesumddiaasafisussiulouda (U3na A Tuguil 9,
[2)) 1nas unili3eninundunsis (Deterministic zone) Tungui
wanadn lunsdian S, AsiwazA TVR flanfnty aziuldinen Rinax
Wi Wesnlumsveseunsdifinan muoesuusilddmsuan
TVR ﬁqmiwzﬁm T flunn3nsalfl TVR 61 duniloutunsdl

NAFOUME S, ATINAULALAL T, [3]

4.4 9VEWAVDINIAITULTIAIGIFAVOINIVISUATULTI (T 1) 78 R

v o v W =

31N3UN 10 UaRAIUNEUIUSTENIN Ry, AUMEITULTSREER
VDI UIBLETULTI (T 31NNFMAFULAIN 7 TVR iy Wierida

FULTIANEIEAYDINNILATUUTUANTU VIR R BAR

4.5 AINAUNUSTENINTLILYNTEAINTUYDINISIA U189 (S,) AU

AIAITULTINGITAYONG1DIENTTUUTI (T i) TR R

=

U7 8 uag 10 awsaasulidn Wiaiinidssuus shseniig

U

Esunae TurasMiidss oeineseninstunsasun1dalagnsa TVR
WNALYIITARAT Ry 8089 1990 AN UANE NS NAvRIN1TIES NSl

Ldfsfidndruunn Fslddulumumguiiniseanuuy MSE (aunsi 1)

AANMUFUNUSVDI Ty waE S, ATz TnwluuRgI UNaaNEVDIAN

q

Rrnax [3] 4oi0819L5A009 N AU TR IAUEUIRUS R0 U S, (5U
8) {1NNT1ANUTUVDIANUEUNUS R (U T (U7 10) Tumnnsell

U

994 TVR Fauandliiiuin S, fvSnanenn Ry, 110031 Ty [4] na1

Tngadunufe LWBN15anaIB95LELUINTENINTU (AS,) 1AUNS
ARAIUBIANAITULTY (AT ) HAGNSVBY Ray 31NN1TAAAIVDS S, U

o Ay v a
NIRRT Tut

a

JUN 11 wansAuduiussening SR v TSR (Tesile strength
ratio) ¥@WNNsEve TVR 9 nguaziiuldinnisiinliuwes TVR 7 Ty,
MviiuiliiSuusdageaniiniu udlumanseiudiu dewiia Ty,

Tuvauefian TVR wihiuvihlimdssuussnganvesiegisanad 6]

13 T T T T T
f F10.825 Polyester|
1 ) N/m g
o m
L1t g
©
Lo ]
g 8} T, =60 kN/m 1
< —
€L s,=012m ]
8
s sl ]
7
e sl i B i
8 i T, = 120 kN/m
g 4 : s=02am (g ]
< ; Unreinforced
i : -
- kP 4
2§ VR = 500 kN/m/m] 0 kPa
1 " i . L L L L
0 2 ui 6 8 10 12 14 16
Average vertical strain, &, (%)
0 2 il 6 8 10 12 14 16
0 T T T T T T T
2 & bt Rowe = ~4-385 % Bl
; T = 40 kN/m
_ab i TSR=1 E S,'=0.08m ]
& \
< 6| ]
< AN TSR=1.5 T, = 60 kN/m
£ ol tura= -5.671‘% Ny — s,=012m |
ﬁ ~
_g or € at Row = 4721 % \ T ]
S 12| TSR=3 B
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