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Abstract

This article presents a study of the properties
of lightweight clay bricks to be equivalent to adobe
bricks commonly used. This research used fly ash to
replace dan kwian clay at the ratio of 0, 10, 20, 30,
and 40 % by weight of clay and calcium hydroxide
was added to the mixture at the ratio of 10 and
20 % by weight of clay. The appropriate ratio of
water to clay was 0.65 by weight of clay and
foaming agent was used at 0.5 % by weight of the
calcium hydroxide. The samples were cured for 7,
28, and 60 days before being tested for their
compressive strength, water absorption, unit weight,
total volume shrinkage, water permeability, and
thermal conductivity, respectively. The test results
showed that lightweight clay bricks from this
research had the compressive strength at 4.9 -13.1
kg/cm’ and 10.4 - 25.9 kgicm” at 28 and 60 days,
respectively, water absorption at 19.9 - 29.1 %, total
volume dry shrinkage at 4.53 - 24.9 %, dry unit
weight at 1110.4 - 1385.2 kg/ms, water permeability
coefficient at 0.68x10" - 7.46 x10" m/sec, and the

thermal conductivity coefficient at 0.18-0.27 W/m.°K
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at the age of 28 days. The test results also showed
that of the lightweight clay bricks from this research
were comparable with the other building materials
and can be used practically.

Keywords: clay bricks, dan kwian clay, total volume

shrinkage, water permeability, thermal conductivity
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Properties Dan kwian clay (DCL)

Classification
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Liquid Limit, LL (%) 66.21

Plastic Limit, PL (%) 39.22

Plastic Index, PI (%) 26.99
Specific Gravity (Sp.gr) 2.81
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Materials Properties (DCL) (FA) (CH)
Silicon Dioxide (SiO,) 51.34 35.75 4.18
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Calcium Oxide (CaO) 0.16 14.38 88.15
Magnesium Oxide (MgO) 3.82 6.03 6.32
Sulfur Trioxide (SO3) 0.01 4.22 0.14
Loss On Ignition (LOI) 8.42 1.79 6.93
SiO, + Al,O; + Fe,04 80.09 66.06 5.38
Specific gravity (Sp.gr) 2.81 2.34 2.02
Dry unit weight (kg/ms) 1301.4 1299.6 495.2
Median particle size, dsq(lL) 10.88 8.80 6.63
Blaine fineness (cm,/g) - 4310 5747
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AN 3 BATMEIUNFNBIBIAMMALINILN

Mix Proportion (kglms)
Mix No. Mix ID. Dan kwian clay Fly ash Calcium hydroxide | Foaming wicL
(DCL) (FA) (CH) agent Water
M-1 100DCL-Control 1301.0(100%) - - - 845.7 | 0.65
M-2 100DCLOFA+10CHE 1301.0(100%) - 130 (10%) 0.65 845.7 0.65
M-3 90DCL10FA+10CHFE 1170.9 (90%) 129.9 (10%) 130 (10%) 0.65 8455 | 0.65
M-4 80DCL20FA+10CHE 1040.8 (80%) 259.8 (20%) 130 (10%) 0.65 8454 | 0.65
M-5 70DCL30FA+10CHE 910.7 (70%) 389.7 (30%) 130 (10%) 0.65 8453 | 0.65
M-6 60DCL40FA+10CHF 780.6 (60%) 519.6 (40%) 130 (10%) 0.65 8453 | 0.65
M-7 100DCLOFA+20CHE 1301.0(100%) - 260 (20%) 1.30 8457 | 0.65
M-8 90DCL10FA+20CHE 1170.9 (90%) 129.9 (10%) 260 (20%) 1.30 8455 | 0.65
M-9 80DCL20FA+20CHE 1040.8 (80%) 259.8 (20%) 260 (20%) 1.30 845.4 0.65
M-10 70DCL30FA+20CHFE 910.7 (70%) 389.7 (30%) 260 (20%) 1.30 8453 | 0.65
M-11 60DCL40FA+20CHF 780.6 (60%) 519.6 (40%) 260 (20%) 1.30 8453 | 0.65

AUNELAQ : Cont. = Control mix, DCL = Dan kwian clay, FA = Fly ash, CH = Calcium hydroxide 730 Ca(OH), , w / cl = water-to-

clay ratio
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4.2 HaVDINNAIOA

o o

I 4 HRIdausIauarMaIaaTaIdganniluanIaLLn

Mix Masan, nn/aN’ (%)
Mix ID. _ _ _

No. 7% 28 T 60
M-1 | 100DCL-Control 221 (100) | 4.28(100) | 11.01 (100)
M-2 | 100DCLOFA+10CHF | 3.63 (164) | 4.94 (115) | 11.69 (106)
M-3 | 90DCL10FA+10CHF | 3.29 (149) | 520 (122) | 13.67 (124)
M-4 | 80DCL20FA+10CHF | 3.78 (171) | 565 (132) | 14.79 (134)
M-5 | 70DCL30FA+10CHF | 3.97 (180) | 6.54 (153) | 16.23 (147)
M-6 | 60DCLAOFA+10CHF | 457 (207) | 7.17 (168) | 21.99 (200)
M-7 | 100DCLOFA+20CHF | 2.05(93) | 569 (133) | 11.28 (102)
M-8 | 90DCL10FA+20CHF | 3.08 (139) | 528 (123) | 10.44 (95)
M-9 | 80DCL20FA+20CHF | 277 (125) | 8.02 (188) | 11.95 (109)
M-10 | 70DCL30FA+20CHF | 3.08 (139) | 8.14 (190) | 15.92 (145)
M-11 | B0ODCL4OFA+20CHF | 3.87 (175) | 13.10 (306) | 25.98 (236)
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Compressive Strenght (ksc)
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0 20 40
Curing time (day) add Calcium hydroxide 10 %

——7day —@ - 28 day —A— 60 day
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Replace Fly Ash (%) add Calcium hydroxide 10 %
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Replace Fly Ash (%) add Calcium hydroxide 20 %
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4.3 NamaamsQﬂ%uﬁH

Namaamig@ﬁ'ﬁuﬁw (Water Absorption, W.A)
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Add Calcium Hydroxide (%) in 28 day
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Total volume dry shrinkage (%)
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Replace Fly Ash (%) in 28 Day

Total volume dry shrinkage (%)
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Coefficient Permeability, K (x10°° m/sec)
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Replace Fly Ash (%) in 28 Day
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