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Settlement Characteristics of Short-fiber Reinforced Soil under Dynamic Loading
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Alstract

To analyze the settlement characteristics of short-fiber reinforced soil(SFRS) under
dynamic loading, a series of tests with loading condition of 5 Hz frequency and
500,000 cycles were performed. The materials used for tests are a soil of SM type and
short-fibers with polypropylene and monofilament or fibrillated type.

From the tests, average plastic settlement of SFRS at PPF38(0.3%), PPF38(0.5%),
PPM60(0.2%) is low. Elastic settlement of SFRS is low at PPM60(0.2%) and is high at
PPF60(0.5%).
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Table 1 Physical properties of soil

OMC at Ydm at
oL 0,
Site Specxflc I;L I:I USCS OIOVIC 7’d..,,3, 90% deg: of 1909 deg. of
Gravity| (%) | (%) (%) | (¢ffm’) | compaction | compaction
(%) (tf/m’)
Suwon| 275 | NP | NP | SM | 23.0 | 1.61 17.9 1.45
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E
§ Number of Cycle
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Fig.1 Schematic view of compaction mold Fig.2 Curve of loading
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Table 2 Magnitude and cycle no. of loading

Force(tonf)/Stress(kgf/cm”
Type (tonf)/ (kgf/ cn') Cycle No.
Max. Min.
cyclic loading 2.28/1.29 0.1/0.06 500,000

WE A YL Table 33 o] zaE Belatal 95 AT
Table 3 Schedule of tests

- . Condition of short-fiber .

No. |Condition of soil Type Mixing ratio(%) Notation

1 soil only

2 03 PP:Polypropylene

PPF19 ) F:Fibrillated

3 05

4 0.3

5 soil+short-fiber PPE38 0.5

6 0.2

= PPF60 05

8 0.2 M:Mono-filament
9 PPMé60 05
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Fig.3 Plastic settlement of soil and short-fiber reinforced soil

Fig3o]A A#9 270 @& s Y& PPF38(0.3%), PPF38(0.5%), PPM60(0.2%)o A
7P ZA JEska, PPF60(0.5%)l A 718 ZA Jebgth ol B4} 38mme] H#5 &
RS BF 03% EE 05%E A TY FAFL HAF7) ff&d 03% EFo] 4
Hoz AAHYE ¢ F oH o] 60mmel F¢e YARTE @At FEyl gAe
HAEA Y HadAd o a344ds ¢ & Utk A 60mm GAF EFo] o] JAE
FS T B¢ AR Bl b8 o EHEC v olF FA dEhgten oA A4
= ZA Helxd EF FEAE ASED © & HIE KA AL PPF19(0.3%),
PPF60(0.2%), PPF60(0.2%) 2.2, ol Af7t 238 st (VEHE & Aoz Alzdrn)
19mm HF9 F¢ 03% EFA A dol F3) vustz, Zdol7t Hol i A
of Az TAHA gty WFEo 2 FAHM, 60mm FAL HF2 ALde dAdE @
2 ARoe] Ejtel o] BAbdol 2 g3, AH AAZE A e AL Bty o
Fog A4

2. @RS F
)

wAAFe wReFo) o) PAPE FshFow, EA) JTHYE YosE A4
AP oo ASHAF BE 2 20 GAANFE 2@ D3 Table 49} 2

.

20029 3533 SGedEs =E3 (20024 109 129)

-1323 -



Table 4. Elastic settlement of soil and short-fiber reinforced soil (unit : mm)

Condition No. of Cycle

Type Mixing ratio(%)| 1,000 | 10,000 | 60,000 | 100,000 | 300,000 | 500,000
Soil - 0.262 0.234 0.244 0.238 0.220 0.208

PPF19 0.3 0.180 0.175 0174 0.171 0.145 0.150
0.5 0.310 0.304 0.289 0.286 0.282 0.279

PPE38 0.3 0.157 0177 0.149 0.137 0.125 0.116
0.5 0.367 0.363 0.325 0.315 0.302 0.280

PPF60 0.2 0.260 0.238 0.221 0.235 0.202 0.193
0.5 0.631 0.530 0.493 0.491 0.469 0.456

PPM60 0.2 0.184 0.177 0.155 0.154 0.141 0.110
0.5 0.411 0.380 0.353 0.349 0.342 0.354
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