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Workability Characteristics of Cement-Mixed Soil for Architecture
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Abstract

This study was conducted by the slump test and the consistency test of the cement mixed soil which is
soil mixed with cement to investigate and estimate the difficulty degree of work and the proper water
content. So I would like to present the fundamental data that establish the work standard of the cement mixed
soil. In conclusion, in this study the slump value of the cement 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 cement mixed soil which
is mixed with 6% and 9% cement would be fine when it has the 25%~27% water content and the wall
plastering work is the 30%~32% and the floor plastering work is the 30%~35% and the flowing and
pouring work is the 40%~42% water content as well as the mold compacting work is the 20%.
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Table 1 Physical properties of soil
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Fig. 1 Grain size distribution curve of soil
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Table 2 Physical properties of normal Portland cement

Physical properties

Property | Korean Test
Item standards | result
Specific gravity 3.15
Fineness | Blainess (cm’/gf) | 22,000 3,292
Time of Initial (min) =60 215
setting Final (h) <10 5:18
Soundness <08 041
Strength | Cur 3 days | 212749 25989
reng| uring
(KN/ad) | ages 7 days | =19614 31480
28 days | =28440 41287
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Table 3 Slump values of soil and cement mixed soil

Water Slump value (cm)

content . 6% cement | 9% cement
(%) Sol | ixed soil | mixed sol
25 0.2 0 0
30 05 04 17
3 25 15 2.1
40 105 6.0 6.3

12

—e—s0il
10 —a—8% comeni mixed soil
—4—9% cement mixed soil

Slump value (cm)

by

o N & o o

20 25 30 35 40 45
Water content (%)

Fig. 2 Slump value of soil and cement mixed soil
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Table 4 Consistency and workability checklist of cement mixed soil (aggregating and throwing work)

Aggregating and throwing work

Water content (%)

1) Aggregating with hands

25

30

3

40

Disaggregated

Most of the cement mixed soil is dispersed.

Large amount of cement mixed soil is dispersed.

Aggregated a little bit

Large amount of cement mixed soil is dispersed.

Small amount of cement mixed soil is dispersed.

Able to be aggregated

Small amount of cement mixed soil is dispersed.

Not dispersed.

Aggregated well

Not dispersed.

Not aggregated well

Small amount of cement mixed soil is takes out from gaps of fingers.

Not aggregated

Most of the cement mixed soil is takes out from gaps of fingers.

Never aggregated The cement mixed soil becomes a half-fluid state,

2) Throwing the aggregated cement mixed soil

Dispersed

Broken as a clinker state

Not broken and maintained the form

Not broken but changed the form

Thickly spreaded

Thinly spreaded

Table 5 Consistency and workability checklist of cement mixed soil (flowing and pouring work)

Flowing and pouring work

Water content (%)

1) Mixing with a spade 25 30 35 40
The cement mixed soil is not stuck to a spade.
Easy Small amount of cement mixed soil is stuck to a spade.
The soil becomes a half-fluid state. 0
Normal Small amount of cement mixed soil is stuck to a spade.
Large amount of cement mixed soil is stuck to a spade.
Difficult Large amount of cement mixed soil is stuck to a spade. )
Difficult to separate the cement mixed soill. 0 0
2) Lifting with a spade 25 | 30 35 40
Easy 0
Normal 0
Difficult o} o}
3) Cementing with a spade
Easy Most of the cement mixed soil is easily separated from a spade.
Large amount of cement mixed soil is separated from a spade.
Small amount of cement mixed soil is separated from a spade.
Difficult Large amount of soil is separated from a spade.
Most of the cement mixed soil is not separated from a spade. 0 O
4) Flowing and Pouring with a spade.
Most of the cement mixed soil is not flowing from a spade.
Impossible Large amount of cement mixed soil is not flowing from a spade.
Small amount of cement mixed soil is flowing from a spade.
Large amount of cement mixed soil is easily flowing from a spade. Q
Possible Most of the cement mixed soil is easily flowing from a spade. @]
The cement mixed soil is flowing as a fluid state.
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Table 6 Consistency and workability checklist of cement mixed soil (wall and floor plastering work)

Wall and floor plastering work Water content (%)
1) Lifting with a trowel 25 {-30 | 35 | 40
Easy 0 o)
Normal 0
Difficult 0
2) Plastering a wall with a trowel
. Most of the cement mixed soil is separated from a wall.
Impossible : o
Small amount of cement mixed soil is separated from a wall, 0
Most of the cement mixed soil is attached well to a wall, o)
Possible Small amount of cement mixed soil is flowing down from a wall. o} e}
Most of the cement mixed soil is flowing down from a wall.
3) Plastering a floor with a trowel
Most of the cement mixed soil is not attached to a floor but separated.
Impossible Small amount of cement mixed soil is not attached to a floor but o
separated.
Most of the cement mixed soil is attached to a floor but it is difficult 0 0
to level a surface, :
. It can be possible to attache the cement mixed soil to a floor but it is
Possible difficult to level a surface. ©
It is impossible to maintain a prescribed thickness because the cement
mixed soil is a half-fluid state.
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Table 7 Consistency and workability checklist of cement mixed soil (compacting work)

Compacting work Water content (%)
1) Putting in and pull out with a compacting stick 251 30 | 35 | 40
The cement mixed soil is not stuck to a stick.
Easy Small amount of cement mixed sail is stuck to a stick.
Large amount of cement mixed soil is stuck to a stick.
The cement mixed soil is not stuck to a stick.
Normal Small amount of cement mixed soil is stuck to a stick.
Large amount of cement mixed soil is stuck to a stick.
The cement mixed soil is not stuck to a stick. 0
Difficult Small amount of cement mixed soil is stuck to a stick. )
Large amount of cement mixed soil is stuck to a stick. o] 0
2) Holes made by a compacting stick 25 | 30 | 35 | 40
Not refilled 0
A little bit refilled 0] O
Mostly refilled ]
3) Compacting test
The compacting The cement mixed sail is ngt stucl; .to a stick. :
state is good Small amount of cement ml.xed soxl 1.s stuck to a Stl?k.
) Large amount of cement mixed soil is stuck to a stick.
Small amount of cement mixed soil is dispersed.
The compacting |The cement mixed soil is spreaded and stuck to a stick easily. 0] 0
state is poor. It is impossible to compact because the cement mixed soil is a ol o
half-fluid state,

Table 8 Proper water content, slump value and workability by work of cement mixed soil

Proper Slump value {cm)
water -
Work content 6% ceme{lt 9% cemer_lt Workability
(%) mixed soil | mixed soil
Ager e%ilting 9597 0 0 1t is aggregated easily with hands and when thrown it
and is not broken even though its form is changed.
throwing
Wall Lifting work with a trowel for a plastering wall is normal
Jasteri 30~32 0.4 1.7 but most of the cement mixed soil is not flowing and
plastering well-attached to a wall.
Floar The cement mixed sail is attached well to a floor and
lasteri 30~35 04~15 17~21 easy to level a surface and when rubbed by a trowel
plastening it presents gloss.
Flowing 042 60 63 It has somewhat fluidity and easy to lift and most of
anc ) . the cement mixed soll is flowing easily from a spade.
pouring
. ~ _ The optimum water content of the compacting test
Compacting 20 becomes the proper water content when it is worked.
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