GRECEEZRAVEREEOBERKICRETHAEE L UVEIZEROZEICET 4R

#w 3T Article

EHBCEZ AV REROMEMEIRICRIET
REHLUVRIZERDOERICET SR

JEFESZAT 20124E 3 H 30 A
HOOL D RKFHE H3 5 (2012) 42~49

FRAB—BE, KEBEH =2, AT, mBAoR™, f)llss)"

*1LHE OO WRFE Lo EEER KFERA
2 bOO VRE HRETEAT AR
*3 AR R A TR AL
*4 35 B AR ST T

*5 R TEMARAL (b 0o Y RY: R TR AP RaEr)

Effects of Mix Proportion and Construction Factors on Strength Development of
Rammed Earth Wall Using Traditional Technique

Kiichiro AKATANI™, Shuzo OTSUKA™, Masayuki TAKEMURA™, Mirai TONO “and Koji INAGAWA™

“! Graduate Student, Graduate School of Building Technologists, Institute of Technologists
"2 Dept. of Building Technologists, Institute of Technologists
" Iwase Construction Inc.
“ Tono Mirai Architects
® TOTETSU KOGYO Co., Ltd.( Graduate, Dept. of Building Technologists, Institute of Technologists)

The purpose of this paper is to clarify effects of mix proportion and construction factors on strength development
of rammed earth wall using traditional technique. As a result, the following conclusions are obtained: 1)
Maximum compressive strength was measured when the ratio of Kanto loam to fine aggregate to slaked lime was
1:0.5:0.15. 2) Maximum compressive strength was measured at Rammer fall height of 30 cm and number of
compaction times 25. 3) It takes 8 hours to complete this work by 33 persons. 4) Horizontal muntin of form was
subjected to a uniformly distributed load of 1.39(kN/m). 5) Plywood of form was subjected to uniformly
distributed load of 0.15(kN/m).
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Table.1 Factors and levels of experiment

Factor Level
Number of
X compaction times 15, 25, 50
Construction Rammer fall height cm 30, 45
Factor
Layer number 3
Rammer mass kg 25, 45
Mix Kanto loam
proportion to Fine aggregate 1.0, 1:0.5, 1:1, 1:2
Factor ,Mass ratio
Table.2 Materials
Materials Type Character/ Property/Component
Soil Kanto loam Table.3
Water Tap water —

Air-dry density : 2.61g/cm®
Fineness modulus : 2.75%,
Water absorption : 2.30%

Fine aggregate Crushed sand

Table.3 Physical property of Kanto loam

Test item Test method Test results
Waterstgci)Ir;tent of JIS A 1203 Natural water content % 30.7
Wet density  glcm® 1.732
Bulk density of Dry density glem® 1.256
soils IS A1225 Critical void ratio _g/lcm® 1.1
Degree of saturation g/lcm® 89.4
Density of soil |5, A 1907 Density of soil particle g/cm® | 2.686
particles
Stone % 0
Particle size Gravel % 3.3
distribution of JIS A 1204 Sand % 22.3
soils Silt % 19.6
Clay % 54.8
Liquid limit and Liquid limit % 72.4
plastic limit of JIS A 1205 Plastic limit % 23.0
soils Plasticity index % 49.4
Soil compaction IS A 1210 Maximum dry density _g/lcm® 1.547
using a rammer Optimum moisture content % 23.7
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Table.4 Factors and levels of experiment

Table.6 Materials

Factor Level Material Type Property/Component
Kanto loam Soil Kanto loam Table.3
to Fine aggregate 1.0, 1:0.25, 1.05, 1:1 Air-dry density :
Construction :Mass ratio : 2.61g/cm’
Factor Kar]to loam to . 1:0, 1:0.05, 1:0.15, 1:0.25 Fine aggregate Crushed sand Fineness modulus : 2.75%
Slahljleg(jcl;rle()i[,:?i?)s:;?tlo \Water absorption : 2.30%
2 P N
concentration % 0,5 15, 25 SOI'd'f'C.a"on Slaked lime . Ca(OH).
- - material Purity : 72.5% over
Compaction number of times -
X 15, 25, 50 Aids
Time I . MgCl,
- solidification MgCl, solution . o
Confection Rammer fall height cm 15, 30, 45 material Purity : 98.9% over
Factor Layer number 3,5 8
Age of stripping  day 0, 3, 7, 14
Age of compressive strength  day 0, 3, 7, 14, 28
Drying and mechanical stabilization of Kanto loam ,Primary drying
. . . Drying of Kanto loam
Table.5 Ratio of materials ,Mass ratio 75{11%00 12 hours
Mass ratio to sum of the ) Remayal Ohf imp.:'rities b
) Kanto loam, Fine aggregate | M9C2 solution [ Mechanical stabilization of Kanto loam | * Crushing the soil mass by scoop
Kanto Fine Slaked and Slaked lime of + Crushing by concrete mixer
loam aggregate | lime MgCl, solution or water conce‘r)zratlon -
% Drying and mechanical stabilization of Kanto loam and Fine aggregate
0 19.6 Secondary drying
0.05 18.5 Water Drying of Kanto loam and Fine aggregate
0.15 18.4 110+5°C, 18~24 hours
0.25 17.1
0 196 — Ta— 4 + Removal of residual by 19mm sieve
. [ Mechanical stabilization of Kanto loam | ¢ - itied in J1S 7 88011
0.05 18.5 5
0.15 18.4 ‘
Materials mixing
— 0
0.05 18:5 15 Mixing of Kanto loam, Fine aggregate and Slaked lime
0.15 18.4
0.25 17.1 | MgClI, solution added until the optimum moisture content
0 19.6 \_
1 0.05 18.5 25 P
0.15 18.4 .
e Compaction
0.25 171 . : - Compaction using a rammer 4.5kg
Water [ Kanto loam compaction using a rammer| specified in JIS A 1210
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Phot.1 Appearance full scale rammed earth wall
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Table.7 Results of full scale rammed earth wall

Item Result
Type of wall Stud wall framing finished on both sides
Volume cm® 0.652
Number of workers to complete 33
Number of compaction times 885
Layer number 72
maximum swelling of form cm 8.75
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