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The Characteristics of Mortar According to the Water Cement Ratio
and Mudflats Replacement Ratio
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Abstract

This research analyzes the properties of mortar following the rise in water-cement ratio and applicability as an
eco—friendly construction supply by using the mudflats of a dredged arena as a substitute for aggregate. The results
of a experiment of the flow showed that the flow value decreases as the amount of mudflats increases. A test for
chloride content showed that the chloride content increases with the amount of mudflats. In the compression of
specimen mixed with mudflat and the testing of tensile strength, the strength weakened as the addition ratio of
mudflats rose. However, with 14-day strength as the standard, most specimen showed more strength than the plain,
and 14-day strength was higher than 28-day strength. It appears to be experimental error in the mixing process from
the viscosity and cohesion of mudflats, and it is considered that there will be a need for an experiment on mixing
methods of mudflats in the future. The compressive strength of this research was the strongest with 70% in
water-cement ratio, and the tensile strength was strongest with 80% in water-cement ratio. In the evaluation of
surface analysis, 70% water-cement ratio, which is finest in strength, mixing, and compactness, was selected to
analyze the roughness of the surface, and the results showed that the surface became smoother as the addition ratio
of mudflats increases. In conclusion, it appears that 70% water-cement ratio is the optimal mixing ratio for mortar
and 10 to 30% addition ratio of mudflats the optimal ratio. It also appears that the application of interior finishing
material like bricks and tiles and interior plastering material using the mudflats are possible.
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Table 1. Mix detail

Experimental factors

Experiment level

W/ C (%)
C:S M)

Replacement ratio
(%)

of mud
Curing me
A filler

thod

60, 70, 80
1:3
10, 20,

30, 40, 50

Water curing (20 C + 1)

dry mudflats

C : Cement, S : Fine aggregate, M: Mudflats

Table 2. Mix proportions

Unit weight(kg/m?®)

Table 3. Mineral composition of mudflats

Rating 1 2 3 2
Mineral Quartz Feldspar Sericite MOTrT;](i)tgllo
Rating 5 6 7 8

" Hypothetical ~ Amphibol ) Lepidomelan
Mineral silica e Chlorite o

Table 4. Experiment category

Experiment category Note
Unpacked Flow test KS L 5111
mortar Chloride test KS L 2715
Compressive Curing age 3, 7, 14, 28
strength test (KS L 5105)
Hardening Tensile Curing age 3, 7, 14, 28
mortar strength test (KS L 5104)
Surface

roughness test Surface profiller

2.2 AI2IE
B ASLof|A] ARESH= AHIEE KS L 52018 WHEESH=
= SAHe] 15 HEXENT AHES ARgaIYoH, AR
E9] 35 dE-2 Table 59+ a1 &2 £/4J2 Table 63
2t FEAR= KS L 51000 oJAske] 2R ZEAE
AMEBIR o, ALY QIEEA = Table 73 2t

Table 5. Chemical properties of cement
(Unit : %)

Si02 A|20a Ca0o MQO SOs3 KQO Nazo Fe203

21.09 484 6385 332 3.09 1.13 0.29 2.39

W/C

No.

(%) M

w C (Mud) S

Plain 0 1434
M10 143 1291
M20 287 1147

60 287 478
M30 430 1004
M40 574 860
M50 "7 "7
Plain 0 1368
M10 137 1231
M20 274 1094

70 319 456
M30 410 958
M40 547 821
M50 684 684
Plain 0 1308
M10 131 177
M20 262 1046

80 349 436
M30 392 916
M40 523 785
M50 654 654

228

Table 6. Physical properties of cement

Setting time Compressive

Density  Fineness . (minute) strength (MPa)
3 3 Stability " -

(g/em”) (g/em’) Initial ~ Final 7 28

set Set days days

3.15 3468 0.08 230 352 416 51.1

Table 7. Particle-size distribution of standard sand

Size (Residue sand of Standard sieve %)

Amount  Dimension

Class 850um 600um 300um of mud weight

(%) (ka/
: Fewer More Fewer
;regnsglglteh than than - than

1.0 95.0 04 153~

1.60
Compressive _ Ftﬁ\gr?r than Fﬁgﬁ r

strength 10 95.0 04
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Table 8. Chemical properties of mud flats
(Unit = %)

C
13.45
)
48.25

Si
21.67
Na
1.23

Ti
0.10

Fe
343
Ca
1.41
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Figure 4. Result of chloride tset of mudflats W/C 60 %
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Figure 5. Result of chloride tset of mudflats W/C 70 %
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