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Shear Strength Characteristics of Short-fiber Reinforced Soil
for the Application of Retaining Wall Backfill
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ABSTRACT

As a fundamental study to develop the retaining wall of new type, short-fibers are mixed with soils
and a series of compaction tests and triaxial compression tests for short-fiber reinforced soils are
performed. From the results of compaction tests, optimum moisture content is increased and maximum
dry unit weight is decreased with fiber mixing ratio. When 60mm fibrillated fiber of 0.2% mixing ratio
is added to SM soil, strength increment of short-fiber reinforced soil is above 1.2 times compared to
soil only. Strength increment shows maximum value for composite reinforced soil, namely, soil+
short-fiber+planar reinforcement. But in case of mixing with ML soil and short-fiber, the strength of
short-fiber reinforced soil is nearly the same as soil only. Intemal angle of short-fiber reinforced soil is
increased about 2~3 degrees and cohesion is also increased above 10kPa compared to soil only.
Therefore, it is judged that short-fiber is a good material to strengthen the soil.

Key words : Short-fiber Reinforced Soil, Shear Strength, Reinforced Retaining Wall
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AGAE a7t & Aol vs) F3] Ao] s 72E AT NIELAAE 3402 88
A&e B FUL. ol 22 HAES d@ A7< A7 FARGA FHAAAT, &
BE vhe} go] APRAA FHE A B3 o]F WREAAG BFH oz A3
¥ 3% 2 4388 E 3A FUAE F g A2z dvEn.

wetd £ d7elMe FF 7L T2 Bo AT 2L FHY FT2EE AL A
Se7] sl HFELAA G BARAAE BFA22 AHgste BPRAE $HIYL MezinAd
stlon, o]8 A% 712G TEN MYUEAC GHF RZEE AEE B 9ol dF Fo dBZE
54z e dsjrnz g

ER.?Ln&._L

i e 'D' 2]

2 48 2 AYEY
21 &3 B3

B Ao AL4E FAEE SMABGEYS MLAE(GSHol, 2 2 S4& <2 1>F
2ok BAAR HYRFARYDE TAZ2PA AP BUHE WAL, YRR AE B
dolag Ade Aedxetd e ARG AYuAAY FS Hfel do] F FH & 7&5
543 9SS 4Ryl A8t 19mmPAL, 38mmIAL 60mmBAL, 60mmTAt 471K A HE
RAREd, naA EAA SHE <2E 29 2ok

<EE 1> ?*134 =83 54

Soil#l| 2.75 | NP [ NP SM 99.1 | 972 | 769 | 41.2 | 11.1 43 230 161
Soil#2} 2.73 |3297(24.18; ML 1000} 99.9 | 98.8 | 57.1 | 23.7 7.1 202 | 170

<TE 2> BAAY 2y =4

22 FAA AF R A9

MYRAAt £& TG FANAE ARY o FPF ¥ FAE =Bx FFE Vg2
st gt og &3 HJHE EHSA HA &3 A9 vFAolz Uste] ABA BYHA A
fE AR718 71 @de] LA Hed, o] 9 AL &3 AR EFS AHEA =
BZEY 483 E4E A 23 E 7tA2T. waN dHF RFEAME F4 HF9 A
A EFo] w$ Fod AAZ H7HE F Aok B AFAAE AEEFHY A& Fo)7] A ©
AFNA AZA F 308 FG £o2 F3 A8 EFA2H, SEB T 8 YA/ F Sl
2544 EXHES o

rge] dAe FEAUAZ 32 ShASAL, FAAMY A71E FF S0mmXx Fo] 100mmeo]t}. <
EX 33 <2E o G RAES SHRZEY F=54L B A vA EFA &9
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ARG, 44 df(del £ o) 283 HF EFuE AASY] AT AY 23 £ AYeoh

<z E 3> 9AdF RAEY ANgzxA 2 AY

Sp _
No fiber Mixing ratio=0%
SM soil 19mm FFY OMC+5%, OMC, OMC-5% |Mixing ratio=0.5% for all fiber
38mm FF Mixing ratio=0.3% for 19mm
and 38mm FF
ML soil | 60mm FF OMC+3%, OMC, OMC+3%, |Mixing ratio=0.2% for 60mm
60mm MF? OMC+5% FF and 60mm MF

) FF : Abbreviation of Fibrillated Fiber, ? MF : Abbreviation of Monofilament Fiber

<EE 4o BFEFE AgzxD 21151

Soil only SM, ML soil
Fiber reinforced soil"” SM, ML soil + 60mm FF”
Geotextile reinforced soil" SM, ML soil + Geotextile(1 layer)
Composite reinforced soil" SM, ML soil + 60mm FF + Geotextile(l layer)

" Each test is performed at the water content and the mixing ratio determined from <Table
3>(<=E 3>), ? FF : Abbreviation of Fibrillated Fiber :

FELAEZEANYEL 9T9 GDSA AFS ALSEte FEuleAE S HASQR, Aot L W
HEAAEHN 15% WHo] dojd w7t ANF3Hh bt Alge] F2-E Ago] 15%7HA] Y
oups T AHS dARY e, Addo ERFIAY YEUIA ¥2 FHoE 15% 9L
d do e AgFPez FHt o] ¥ AASEE 2mm/hre)H, F4£ Y¢S 50, 100, 200kPac) T},

3. 3MH BZEY gFEA

SH R HAEY A A& Egvd BE FgazayF
stth. A& 19mm FA}, 38mm FAE, 60mm FAF R GAL A
0.2%, 0.5%, 1.0%% Ag3tqd

<ag oA 7129 AFelA s} BtAIAZ Afe) Fo] Bold+S ARG T Fo] Folx|
2 FHHFgeHE Fobete Ao2 vEged, o 4R7Y &0l FAEFE Fol AAIHE AHH
F%o] 4HZ NP2 AQAzUdTFe YUy Bastn, ARG A9 0%
gol g 2BAP Yol ZA FAHEY] dE FotHE Aoz want 19mm PALY] B¢ EF
H) 1% A HNAZGNFEL ZRAE v& 3.7% 7FAA0, S THZE vl
11.7% Z7}s4th.

Egu e F7td BE JPARGNFFE Natargj 573 2, Ve 722801 893, Mayerst
Ho's wsisl givta sgen Eguis HHgsny 2AE 25 2laga sad Mayers}
Ho%e d#dole 9%l daiyz d7sged dadols AWAZBATF 2 HH Pl
dgg FA ¥tz .

T R AP WIS ATn
FE AgAR T, EPE TP
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4. Ad2x 54
41 ¢4-93 & B4

Zt Algol dist] FEAEFNFE AT AP BEXRFHE AL dedgs 4
ASAR, 2 AE <a¥ 2>9 2tk TN FRAES FARZAT EFF TAA S Bl
T Ju@ DA FRAYLY, AFE EGT FAAY ALAME Al FaA ke,
FEGE] FAEFE AP E vt FAIHE AL FUMse FFE JET. FEZE b
gt AF R FUERZAE EFT TAA A¢ =S/ 2EANLH, TEUAH] FHESE
Fesan.
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<2y 2> $9-9¥ ¢ 4 4 (0mm YA N2ELEd 19 B
Zt Agd AdQEAeE ade HYEL Fed <2 E 5> T FellA MLA & B+ @

A BZE R BERAE ASde AQAErt 2A 2EHUY WAL RAEL B 5
t RRZES N&e AFE BAcH, olg 2ol 19 RFE& AA EFE YA XA
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<EE 5> ey U UYE

gl 50kPa - ~100kPa™ |+ 200kPe S0KPa | S ROOKPE ] ¢ 200kPa
Soil only 203.5 278.9 517.2 5.9 11.2 13.1
S Soil+Fiber : 261.0 354.0 643.0 11.2 15.0 15.0
M Soil+Geotextile(l layer) 242.0 360.8 639.8 8.4 9.1 10.1
Soil+Fiber+Geotextile(!l layer) 3125 4452 788.1 9.6 11.5 15.0
Soil only 187.5 275.47 450.11 7.61 12.64 15.0
M Soil+Fiber 270.98 391.07 656.78 150 15.0 15.0
L Soil+Geotextile(l layer) 166.97 290.06 478.12 15.0 15.0 15.0
Soil+Fiber+Geotextile(1 layer) 274.01 411.89 659.87 15.0 15.0 150

FERAE ddteg HPES BAEAE AWR] ditd BAES HYENLHG FRAES
aRez YE @, F AEF/HE TEEYEE <ay 3o TAFAT SMARY A9 Al FA
AT 120189 ZF=F7HE JErSith 9714 BEREZEF S A+HH R A) —°r°ﬂ
ZEZ7HI7E BE LSSEA 741 2A Jdewon, g BAE 2 HERgA BREY A¢ A
2 Hl&% 27 & el 88, 742388 2527 E 133~1.392 4 v Ld e L}E}LH
Atk MLA g€ FUEZARZEANNE ZEF77F A fen, dif BZ2E 2 5¢u3E

dXE ZEFIHHZE of 1442 W@ ghg JeEhidT &8 7488y AEF7te 25 usd
&g YJerdliio

0 s0l(SM) Qaikfiber(SM)

o _ _ s T s
“ Co ™ S <EX 6> YHuEd @ JH4Y
ﬁ s i = S st ot

g Soil only 0526] 1836 | 2765 | 216
& S Soil+Fiber 06021 1691 | 3084 | 2118
ML Soil+Geotextile(l layer) {05801 1782 | 2996 | 2183
S"“*Fé'l’ef;}?e‘;‘)’texme 0620 2471 | 3157 | 3149
ot et Soil only 0489 | 21.721 | 2598 | 24.90
it - Soil*Fiber 0563 | 31799 | 29.23 | 3847

. 1| Soi i ] 17. . )
<2d 3> LRAE U§ BPEY L Sox]fGe.otexule(l layer) 0511 975 | 2697 | 2091
Soil+Fiber+Geotextile 0566 31527 | 2936 3894

A EZ 7] (1 layer) - ; : :

42 AGdT 9 pq EA

Z Ngd tid Agddse, § EeEg s AL pq FAE 9 AAAY. 4 A5 g
pq BAE 53 71&7], ’é d, 283 UFetdz @ H3Es aof JEsd <X 6>3 g} Fol
Al SMAlg & U iotazte] A9 BRZEd dlg 23° ~3.9° 9 F7t 2w, EAHe F¢
FRZE Hlsf BFRGENAT oF 10kPas] F7p7t AT GF RAES HERZA B
FES S Wivtdgde F7189 2, ERRZEGNE 25 Fr8lg o MLA S & WRa
Zo] A4 FRZEA H& 1I° ~338 o F7h7h dASAR, FAEy F¢ HF+HURGA FTAA
A i ZFarsgoy, ddF BHE R ERAENM T oF 13.5kPag] F7h7t LA £3
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MLAES @ Agdst FRAEZANDAAE BFEIL YA Fou, 4% BIE
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5099 AE

7 FEEEA BT AAY 2L gU) FPEEL ML) A N2ATZA YRR
g &3 £99 399 WULE 54 Gefstng 9w, ol ALY ARY LB, ©
A BAES G54 2 AAAVEAC e 92 A¥E FUsd 1 2%E a%ad o
&9 2.

Deds BPES GRAYET FuPEd v H4E EPYSS OMCE Z7h5tn HUAZD
9 e AT ARE YUY 3, SMARS 3§ OMC AZZANE 27 A UF
37 GERew 8302 B4E Bol F2AY. MLARS 7 S0l OMC AZ&0A tda
ST B4uot o 228 23d FES AohAE AL YHURT, FEEANE 2
A A,

2) SMAES 7% Ui+ BAE, FARZA BAE0A o 120 § BHEAENA 15509 ZE
Z71 8 YUt ML RN BREARFENNE ZEZ7E A gRen, ed%
HAE, BERARAE of 142A H£Y e Yeiol ARnRe 1%7} dE Aoz
vhebs.

HSMAES AS BAES ABE 2996 ~3157 2N FRPFE ¥l 23° ~39° ¢ Z5rt
A2, AP e BYUFENAD 3kPa2 A o 10kPas] Z7b7} TSR MLAR S A%,
EREA 2697 ~2936° A ERZE 8dld 1° ~3.38° ¢ Z77 HAsEn, B
Agole BAH RAE D BYRZECNN 38kPa2A o 13.5kPas] F7H7 ASHc.

Zae 2
2 A7E A% BFATALAAY dgez AmPs AT 3 olFiH e, oo
2AE =dush.
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