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Experimental Improvement of the Dropping Test for Evaluating
the Appropriate Level of Water Content Ratio in Rammed Earth Method

Lee, Jong-Kook"
Department of Architectural Engineering, Kumoh National Institute of Technology, Gumi, 730-701, Korea

Abstract

Although the interest for earth architecture has been expanded and settled as a part of modern architecture, precisely
calculating the ratio of water content in practice is still difficult and the calculation is based on empirical analysis yet.
This causes many problems in durability and maintenance of earthen architecture. Therefore, this study investigated to
find the easiest way to correctly calculate the appropriate level of water content ratio (AWCR), which can be used in
practice. Until now, the workers have checked the AWCR based on their own experience with popular but vague
manuals. On this awareness, we studied the several testing methods and found the dropping test which uses the
pattern of shape after the sample is dropped. In this point, we studied and developed the definite testing method in
terms of process, and shape discrimination. Also we suggest the test recording sheet by using the cobalt
chloride(CoCly) whose color is instantly changed when contacts with the moisture. It is believed that this result can
help improving the quality and durability of the earthen architecture using the rammed earth method and the efficiency

in practice.
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Table 2. Physical properties of sand

o Fineness Unit Volume Water
SGpecnif;c Modulus Weight Absorption
ravity (FM) (kg/1) Ratio (%)
2.61 2.82 1.59 1.62
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Table 3. Mixing design table for making specimens

Water Unit
Content Unit uantity of Unit Unit
Ratio Unit quantity g Binder quantity quantity
to Lime of Water (S. Lime) of Earth  of Sand
Weight :
R 2 166.7 125.69 572.6
30% kg/m’ 135 450 316.7 1528.8
o 4 166.7 121.644 554.1
35% kg/m’ 157.5 450 306.54 1479.59
o v 166.7 117.59 535.7
40% kg/m’ 180 450 296.3 1430.3
o 4 166.7 113.54 517.25
45% kg/m’ 2025 450 286.13 1381.07
o v 166.7 109.49 498.8
S0% kg/m’ 225 450 275.9 1331.81
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Table 6. Elapsed time vs kneading number for earth ball

Under 5
seconds

Over 10

5~10 Seconds seconds

Time

2 Times

4 Times

6 Times ¥

8 Times

10 Times

Table 7. Details of dropping test procedure

(Supplies you need)

1. Disposable Wood Chopsticks
2. Standard Small
Papercup - 75ml

1. Pour the mixed earth into
the cup divided into two.
2. Tamp the earth with

chopsticks 6-10 times in 10

seconds each times.

3. Secondly, just tamp on the
first time’ s upper layer.
4. Get rid of earth that

overflowed the 75ml paper

cup. to make exact
experiment.

(Supplies you need)
1. Disposable Vinyl Gloves
2. A Normal Healthy Person

1. Pour the tamped earth lump

in the cup with gloved hand.

2. Grasp normally and knead

earthen ball to 4cm diameter

over 6-10 times in 10 seconds.

3. If possible, shape the ball
into sphere.

(Supplies you need)
1. Healthy Person over
150cm high
2. Earth Receiver
(Floor / Sheet)

1. Drop the Earthen Ball
slightly on the center of
receiver that has circles of 10
and 20 cm on its center at
the height of 1.5m.

2. Examine the dropped shape
of the earthen ball to decide
the AWCR.
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Table 8. Dropping results and shape analysis

W/B
ratio

Dropped Shape
on Stone Flor)

Dropped Shape
(on Cobalt Crloride sh.)

Shape
Analysis

Particle
Spreaded
Widely

30% § i
-/ Small Lump
a on the Center
" | (D:20~30cm)

Particle
Spreaded
" Normrally
35% &

] " Small Lump
on the Center
| (D:20~25cm)

Particle
Spreaded
Normrally

Midium
Lump on the
center

(D:18~25¢cm)
? Particle

Spreaded
Partially

Midium

40%

45%

& center
" (D:15~20cm)

Particle
Spreaded
sparsely
50% ; Large
Lump on the
center
(D: ~15cm)
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