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Physical and Mechanical Properties of Cement Mortar Brick with
Loess and Fly Ash
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Abstract

This study was performed to evaluate the engineering properties of cement mortar brick with loess and
fly ash. The unit weight was in the range of 2,068~2,137 kgf/m’ and 1,899~2,045 kgf/m’ in water and
dry curing, respectively. It was decreased with increasing the loess content. The absorption ratio was in the
range of 5.2~13.1% and 8.5~13.2% in water and dry curing, respectively. The compressive strength was
decreased with increasing the loess content. The compressive strength of the 193 kgf/cm’® in water and 188

kgf/cm2 in dry curing at the curing age 28 days of the binder volume ratio 35% was exceeded in 163 kgf/cm

&

of standard compressive strength about cement bricks. The carbonation depth was in the range of 0.9~1.4
mm, 1.2~3.6 mm, 1.4~6.7 mm and 2.4~12.5 mm in dry curing of curing age 14days, 28days, 90days and

360days, respectively.
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Table 1 Physical properties of normal Portland ce-
ment

Setting time Compressive
SG (h-min) strength (kgf/m®)

Initial | Final | 3days | 7days | 28days
315 5~7 | 7~20 | 194 216 323

58

Table 2 Chemical composition of normal Portland ce-
ment (Unit : %)

SiO; | ALOs | CaO [MgO| SO; | K20 | NaxO | FeyOs
2109 | 484 [6385] 332 (309|113 | 029 | 239

L & E
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Table 3, 49 2t}

Table 3 Physical properties of loess

: Specific gravity Unit weight
Size (mm) (207) (kgt/m)
< 0.150 2.69 928

Table 4 Chemical composition of loess(%)

Si0; | AlOs | FesOs| K20 | MgO | CaO | NaO |Ig. loss
6390 | 176 | 534 | 3.16] 1.37 | 024 | 0.12 | 826
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Table 5 Physical properties and chemical composition
of fly ash

Physical properties

Chemical composition

Specific | Specific | Unit g Ig.
gravity | surface | weight Si0z ) ALOs Cliers

(20C) | (em™/g) | (ket/m®) | (%) | (%) | (9) | (%)
2.39 3,152 1072 [599( 252 | 384 | 11.06
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Table 6 Physical properties of fine aggregate

Table 8 Mix design of mortar with loess and fly ash

s (Unit : kgf/m’)
Size PECIIC) A hsorption | Fineness| Unit weight ; Super
gravity ) 9 Mix | W/B Fly o
(mm) (20C) ratio (%) |modulus| (kgf/m’) type | (%) Water | Cement | Loess ek Sand plglzs;
0595~4.75| 261 2.34 2.32 1,476 Ho | 43 | 252 467 - (117 |1435| 59
Hl | 44 | 258 | 446 | 29 | 111 |1435| 59
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Table 7 General properties of superplasticizer
Specific Freezing o Unit
gravity | pH | Color | point nglpa lt weight
(20C) (C) | meredient | (of/m’)

Dark

120 |91 |brown| -g | Neohtbalene| g,

hquld sulfonnate
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H2 | 45 | 264 | 422 | 59 |105|1435| 59
H3 | 47 | 275 | 398 | 88 | 100 [1435| 59

H4 | 48 | 281 | 374 | 117 | 93 [1435| 59
H5 | 49 | 287 | 352 | 147 | 88 [1435| 59
H6 | 50 | 293 | 328 | 176 | 82 [1435| 59
H7 | 51 | 299 | 305 | 205 | 76 |1435| 59
H8 | 53 | 311 | 282 | 234 | 70 |1435| 59
H9 | 53 | 314 | 258 | 264 | 64 |1435| 59
HIO| 54 | 316 | 234 | 293 | 59 [1435| 59
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Table 9 Unit weight and absorption ratio of mortar
with loess and fly ash

Mix Unit weight (kef/ni) | Absorption ratio (%)
type Water Dry Water Dry
. curing curing curing curing
HO 2,137 2,045 52 85
Hl 2.129 2,027 54 86
H2 2.120 2,022 89 838
H3 2117 2,019 6.5 89
H4 2,112 2,015 6.9 99
H5 2.105 1,963 7.5 10.1
H6 2.102 1,947 838 103
H7 2.091 1938 92 10.7
H3 2.079 1.924 96 108
H9 2,071 1.919 102 110
H10 2.068 1.899 131 132
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Table 10 Compressive strengths of mortar with loess

and fly ash (kgf/cm®)
) Water curing Dry curing
Mix type
14 days | 28 days | 14 days | 28 days

HO 421 458 295 315
Hl 407 449 266 304
H2 361 393 232 292
H3 287 328 198 259
H4 276 314 168 246
H5 232 273 156 232
H6 178 231 149 223
H7 152 193 147 188
H3 129 161 124 146
H9 117 132 114 130
H10 68 91 68 88

o 7% J|FoR FFok W 2oZ ok pnk
BE ARF 3B%7H CF 17 B9 7184
163 kgf/cm’2 8|5t Ro2 et
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Table 11 Carbonation depth of mortar with loess
and fly ash by dry curing

) Carbonation depth (mn)
Mix type
14 days | 28 days | 90 days | 360 days

HO 09 12 14 24
Hl1 10 12 15 28
H2 1.0 13 17 30
H3 11 14 2.1 i
H4 11 14 2.2 4.0
H5 1.1 1% 2.3 5.0
H6 1.2 19 27 55
H7 13 22 29 6.3
H8 13 24 38 82
H9 14 2.7 44 98
H10 14 36 6.4 125

ME $880] 37139 wkAE F4e
FusEEe] BAREoE WaRA gz
W Hed olg FYste Bk AREY Fa
$o 3N ARHE FABEE pH 12~13
A= LAY, ojzlo] AME 3% A
A pHE BRI, FAHRHS trIFe VA
7hag HEdel RS B2 WU ofF
Hs4 02 Uehia ofdle 2.

mlo 2

¢

2(Ca0)3Si0z+6H0 —
(Ca0)3(Si02)2(H20)3+3Ca(0H) 2
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2(Ca0):Si0z+4H:0 —
(Ca0)3(Si02) 2 (H20) 3+Ca (OH) 2

Ca(OH)2+C0O2 — CaCO3+H:0

(Ca0)3(Si0)2(H20)3+3C02 —
3CaC03+2Si02+2Si02+3H20
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