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Workability Characteristics of Fiber Mixed Soil
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Abstract

This study was conducted by the slump test and the consistency test of the fiber mixed soil which is soil reinforced with fiber as a reinforced material to
investigate and estimate the difficulty degree of work and the proper water content. So I would like to present the fundamental data that establishes the
work standard of the fiber mixed soil. In conclusion, in this study the slump value of the fiber mixed soil increases over-all according to the increase of
the water content although it has a little difference of the increase range and it is smaller than one of the soil. It is estimated that the aggregating and
throwing work of the fiber mixed soil would be fine when it has the about 25 % water content and the wall and floor plastering work is the about 30 % ~
35 % and the flowing and pouring work is the about 40 % water content as well as the mold compacting work is the about 20 %. There is no decreasing
of the workability when the soil is reinforced by the fiber because the workability characteristics of the fiber mixed soil is similar to the one of the soil.
Therefore, It is estimated that using the fiber as a reinforced material of soil would be appropriate for the construction.
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Fig. 1 Upper and lower limits of grain size distribution curves for
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soil wall materials (Pierre Clement, 1979)

Table 1 Physical properties of soil
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Table 2 Physical properties of monofilament fiber
Quality of the Specific Tensile Tensile Elastic Melting point Diameter Acid Alkali
material Gravity strength (Mpa)|elongation (%)|modulus (Mpa) (c) (mm) resistance resistance
polypropylene 0.91 300 15~25 3000~5000 150~170 0.08 excellent excellent
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Fig. 3 Relation between unconfined compressive strength and
fiber content (Choi, 2001)
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Fig. 4 Compaction curves of fiber mixed soil (Choi, 2001)

oz #go] 7Fst A B AR E R H AN
Choi (2001)9] &1ofl A5l F7HFAFH £8 542 71
52 A7 o] A6 E3HIE 03 %2 A4 SH=
A 8 U A7) AR S stk

Lt Bt

Choi (2001)= 4§ &8 2] t}] EA4& Fig. 42} o] 1t
oIS}, Fig. 4] LFER 19} 20] 0.3 % A9 &3] 2]
HghH] 7} o 20 %0| B R B ALl FYABA 5L
T8l FHAHIE25 %, 30 %, 35 %, 40 % 2 Aol £
= AE 9§k 7] AR S5t 25 %, 30 %, 35 %,
40 % =00 H = 9 wkEy) AEL AT A 3
28] Z710] W2 e 0) 74 W SeZof B2 29 50| o4
Hoe 22Ee) obaA ZuolA sk Wl mE 2
o) 512 whE A] TEafol gk}, sk i 1o A8 A
& B Bt o) Al pupy FolA Are] st Bast 7
5] 4 A 3e) A4S 2|2@4| 2 A go] o] =oix)7] uj
Fofl 7 whlo] 7lsslo] FRA o R QAT Ao Alm
St} 54 |R7] A% o 2 et ek A1, S 5]
A Be 400w Wk Qs 7120 X%, viel 9l )
o Sofl Yol A AFRElo] 2 4 wE W a e 5% o7

¥

I~

uhol] ghn] wislol whe 7o) wisks mefakA) okt
(Lee et al., 20006).

SHIZ AIFZKS F 24029 Al W o2 AAfsto) o
(Kim and Lee, 2005) 71L& 2 £ L 712 o] 8510] G 27F
EghEe) ghen] ks Aol A Al Hetap ) sola
4 0] B Then] Al sob 5 gl 712 AR}
g 7oz Aot

Table 38 A1 9 419 27 SRHES] SY ghe Ut
Wt glon] S ghe F4u|e] Bt wet 715 1
ofi= Lot} ANA 0 2 Z7FsHe A0 2 ekt 53135
% ~ 40 %] F4HloIA] LY ghe] F7hEo] =) kel
on] gARe S B B SUL B4o0] A2 44}
3F A0 2 Upehlrh. o] = Fig. 404 Liehd v} o] 41
07 BRESL BAIR A HA4HI7E 0F20 % Hld:
Shek BlolA] 71915e] 303 %) A EH| R A
17 BRHES) A () SARe] Fgulo] w2 B
2 Bl 2 G 7104 gtk 21 Lehiick

2. WEEY| A fFL2lE| EY

=
Table 4= 0.3 % A9 H7} EalE0] 208 23 ¢x]7]
Algol gt k7] W 917 uelE] AE ATkE e,
ahn] 25 % 1] A7} BE XA 9 0w 2 B A
R e i s 5417 %) g w7719 9]
Aulele] EAL e FAHRA 7] Az A3t Aow
e

FH130 %] Aol Al Al B B AR efar AR

s g stsi= A58 A=, 2016 * 55



e 22 S8E f7dEl £y

Table 3 Slump values of soil and fiber mixed soil

Slump values (cm)

Water content (%)
Soil Fiber mixed soil
25 0.2 0.2
30 0.5 0.6
35 25 3.5
40 10.5 10.2

Table 4 Consistency and workability checklist of fiber mixed soil (aggregating and throwing work)

Aggregating and throwing work Water content (%)
1) Aggregating with hands 25 30 35 40
) Most of the fiber mixed soil is dispersed.

Disaggregated

Large amount of fiber mixed soil is dispersed,

) ~|Large amount of fiber mixed soil is dispersed.

Aggregated a little bit

Small amount of fiber mixed soil is dispersed.,

Small amount of fiber mixed soil is dispersed.
Able to be aggregated

Not dispersed.
Aggregated well Not dispersed. O
Not aggregated well Small amount of fiber mixed soil is takes out from gaps of fingers. O
Not aggregated Most of the fiber mixed soil is takes out from gaps of fingers, O O
Never aggregated The fiber mixed soil becomes a half—fluid state.
2) Throwing the aggregated fiber mixed soil
Dispersed
Broken as a clinker state
Not broken and maintained the form
Not broken but changed the form O
Thickly spreaded O O
Thinly spreaded O
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Table 5 Consistency and workability checklist of fiber mixed soil (flowing and pouring work)

Flowing and pouring work Water content (%)
1) Mixing with a spade 25 30 35 40
The fiber mixed soil is not stuck to a spade,
Easy Small amount of fiber mixed soil is stuck to a spade. O
The soil becomes a half-fluid state,
Normal Small amount of fiber mixed soil is stuck to a spade,
Large amount of fiber mixed soil is stuck to a spade, O
Difficut Large amount of fiber mixed soil is stuck to a spade, O
Difficult to separate the fiber mixed soill, O
2) Lifting with a spade 25 30 35 40
Easy O O
Normal
Difficult O O
3) Cementing with a spade
Easy Most of the fiber mixed soil is easily separated from a spade,
Large amount of fiber mixed soil is separated from a spade,
Small amount of fiber mixed soil is separated from a spade,
Difficult Large amount of soil is separated from a spade, O O
Most of the fiber mixed soil is not separated from a spade,
4) Flowing and Pouring with a spade.
Most of the fiber mixed soil is not flowing from a spade.
Impossible Large amount of fiber mixed soil is not flowing from a spade,
Small amount of fiber mixed soil is flowing from a spade,
Large amount of fiber mixed soil is easily flowing from a spade, O O
Possible Most of the fiber mixed soil is easily flowing from a spade,
The fiber mixed soil is flowing as a fluid state,
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Table 6 Consistency and workability checklist of fiber mixed soil (wall and floor plastering work)

Wall and floor plastering work

Water content (%)

1) Lifting with a trowel 25 30 35 40
Easy O
Normal
Difficult O O O
2) Plastering a wall with a trowel
Most of the fiber mixed soil is separated from a wall,
Impossible - - —
Small amount of fiber mixed soil is separated from a wall, O
Most of the fiber mixed soil is attached well to a wall, O O O
Possible Small amount of fiber mixed soil is flowing down from a wall.
Most of the fiber mixed soil is flowing down from a wall.
3) Plastering a floor with a trowel
) Most of the fiber mixed soil is not attached to a floor but separated.,
Impossible - - —
Small amount of fiber mixed soil is not attached to a floor but separated. O
Most of the fiber mixed soil is attached to a floor and it is easy to level a O O
surface,
) It can be possible to attache the fiber mixed soil to a floor but it is difficult
Possible O
to level a surface,
It is impossible to maintain a prescribed thickness because the fiber mixed
soil is a half—fluid state,
Table 7 Consistency and workability checklist of fiber mixed soil (compacting work)
Compacting work Water content (%)
1) Putting in and pull out with a compacting stick 25 30 35 40
The fiber mixed soil is not stuck to a stick,
Easy Small amount of fiber mixed soil is stuck to a stick, O
Large amount of fiber mixed soil is stuck to a stick,
The fiber mixed soil is not stuck to a stick,
Normal Small amount of fiber mixed soil is stuck to a stick. O O
Large amount of fiber mixed soil is stuck to a stick,
The fiber mixed soil is not stuck to a stick, O
Difficult Small amount of fiber mixed soil is stuck to a stick,
Large amount of fiber mixed soil is stuck to a stick,
2) Holes made by a compacting stick 25 30 35 40
Not refilled O
A little bit refilled O
Mostly refilled O O
3) Compacting test
_ The fiber mixed soil is not stuck to a stick,
The cpmpactmg Small amount of fiber mixed soil is stuck to a stick,
state is good,
Large amount of fiber mixed soil is stuck to a stick,
Small amount of fiber mixed soil is dispersed. O
The compactin ) : T . :
) b 9 The fiber mixed soil is spreaded and stuck to a stick easily, O O
state is poor,
It is impossible to compact because the fiber mixed soil is a half—fluid state, O
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Table 8 Proper water content, slump value and workability by work of fiber mixed soil

Proper water Slump value -
Work content (%) et Workability
Aggregating and o5 02 It is aggregated easily with hands and when thrown it is not broken even though its
throwing ’ form is changed.
Wall and 30 0.6 The fiber mixed soil is attached well to a floor and wall. It is easy to level a surface
Floor plastering 35 35 and when rubbed by a trowel it presents gloss,
Flowing and 40 102 It has somewhat fluidity and easy to lift and most of the fiber mixed soil is flowing
pouring ’ easily from a spade,
Compacting 20 0 The optimum water content of the compacting test becomes the proper water content
when it is worked,
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