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Abstract

Recently, review on viability of various industrial by product and natural materials as raw material for concrete has
been actively done in aspect of environment—friendly issue and depletion of natural resource. This study conducted
fundamental study on the possibility of utilizing mud flat as admixture and filling material for concrete. First, chemical
analysis on the viability of mud flat as admixture was done and the researchers compared it with the substance of fly
ash and blast furnace slag. According to the result, substance content was proven to be inadequate. In addition, as the
replacement rate of mud flat increased, compressive strength and tensile strength decreased. According to the
estimated result of chemical substance analysis, possibility of utilizing mud flat as admixture was low. According to
the result of experiment done as filling material, 1096 ~ 30% replacement rate of mud flat manifested more than 8 MPa
of compressive strength of block which may be utilized for secondary product. However, additional experiment such as
making block is required afterward. According to the result of flow experiment, as the replacement rate of mud flat
increased, flow value decreased, and through chloride content analysis test, it was proven that mud flat is
inappropriate to be applied as steel beam using structure since it has high content of sodium. It may be utilized as
products that does not use steel beam such as internal brick.
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A Fundamental Study about the Applicability of Mud Flat as a Concrete Admixture and Filler
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Table 1. Experimental design (replace with cement)

Experimental factors Experiment level

W /B 485 %
B:S 1:245
Mixing. detal Displacement ratio of mud(%) 075(1)076%0'780'8610’
Curing method Water curing (21 C)
Flow test
Fresh mortar Chloride test
Experiment Compressive Material age
category Hardening  strength test 3,7, 14, 28
mortar  Tensile strength

tost Material age 28

Table 2. Mixing table (replace with cement)

Table 3. Experimental design (replace with fine aggregates)

Experimental factors Experiment level

W /B 485 %
N B:S 1:245
Mixing ' )
detail D|splacemer(1£/oratlo of mud 0, 10, 20, 30, 40,
Curing method Water curing (21 C)
Fresh Flow test
mortar Chloride test
Experiment Compressive Material age
category  Hardening  strength test 3,7 14,28
mortar Tensile

strength test Material age 28

Table 4. Mixing table (replace with fine aggregates)

Unit weight (kg/m*)

W /B
No.
% M
(%) w c (Mud) S
9 1 143 1283
5o 285 1141
S5 485 282 582 428 998
64 570 856
2.2 Mgy
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Table 5. Using materials
Matcerial Characteristic
Cement S corp's normal portland cement

Density : 3.15 g/em
Standard sand from Jumunjin
The western sealafter drying, powdered)

Fine aggregate
Mud flat
Water

No V\/( /)B Unit_ weight (kiz/mg))
: %. W C M (Mud S . .
Plain 580 - Table 6. Physical properties of cement
M1 524 58
M2 466 116 ) ) Setting time Compressive strength
M3 407 175 Densi  Finen g (minute) (W)
M4 48.5 282 349 233 1426 ( }ym]) (e/si) ty Initial o8
M5 291 291 g/e g/e End  3days 7days
M6 233 349 set days
M7 175 407
M8 116 466 315 3468 0.08 230 352 345 41.6 51.1
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Table 7. Chemical properties of cement

SiOz A|20a CaO MgO SO 3 KgO NaZO Fezos

2109 484 638 332 3.09 1.13 0.29 2.39

Table 8. Particle-size distribution of standard sand

No. Size (Residue sand of Standard sieve %)
Amount of Dimension
Class 850um 600xm 300um mud weight
(%) (ke/l
Tensile Fewer More than Fewer than
strength  than 1.0 95.0
1.53~
1.60
Compressive Fewer than Fewer than Fewer than
strength 1.0 95.0 0.4
2.2.2 A
S 7is7d HEES SIeliA S| S1ekA £ A5t
A}, Ao ikfﬂ /42 SEM =] (FE-SEM / EDS

—7001F, Scanning Electron Microscope, JEOL JSM—

glolaly] 9la) XRD (HR-XRD, X-ray
diffraction, SmartLab (Rigaku i) ARSI 22
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Figure 1. Mixing of mortar
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Table 9. Result analysis (replace with cement)
Fresh mortar Harden mortar

No. Flow test Chloride test Compressive strength (W) 28 days Tensile  Fragility

(mm) % 3 days 7 days 14 days 28 days strength (WPa) factor
Plain 111.3 0.02 141 18.3 221 249 3.3 76
M1 110.6 0.25 9 13 17.8 19 3.0 59
M2 108.1 0.45 8.2 9.7 12 14 24 4.7
M3 107.3 0.63 79 8.5 10.5 13.1 2 55
M4 106.8 0.80 6.9 7.1 8.6 10.4 1.7 52
M5 104.7 0.89 59 6.6 7.8 8.8 14 49
M6 103.6 1.09 5 6.2 6.8 6.5 1.1 7.2
M7 101.2 1.46 46 52 6 54 0.8 9.0
M8 100.6 1.53 4 48 53 3.2 0.5 13.6

Table 10. Result analysis (replace with fine aggregates)
Fresh mortar Harden mortar

No. Flow test Chloride test Compressive strength (W) 28 days Tensile  Fragility

(mm) (%) 3 days 7 days 14 days 28 days strength (WPa) factor
Plain 111.3 0.02 14.1 18.3 22.1 249 3.3 76
9:1 104 047 1.7 13 14.6 17 22 7.7
8:2 101 0.53 9.5 1.8 15.2 16.1 2.1 75
7:3 99 0.98 5.0 6.1 7.3 8.0 14 59
6:4 99 1.58 24 27 3.1 5.1 1.0 52
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3.1 ESx{2 M E#2M HE
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Table 11. Chemical properties of mud flat
C O Na Si Cl K
13.45 48.25 1.23 21.67 0.53 1.37
Ca Ti Fe Al
1.41 0.10 3.43 7.95
Table 12. Chemical properties of mud flat
Rating 1 2 3 4
Mineral Quartz Feldspar Sericite Monmorillo—nite
Rating 5 6 7 8
Mineral Hypsc?llirg;tmal Amphibole  Chlorite Lepidomelane

Weight (36)

0 |—.— -P--rl-.-l—y—v—-—r-—r—r-—r-—ﬂ

C O Na Al Si € K € Ti Fe Zn
Ingredient

Weight (%)
8 8

™
15}

C 0 Na Mg Al S O K G Fe
Ingredient

Weight [%)
8 8

8

Mg A siod K
Ingredient

Figure 2. Ingredient analysis by SEM / EDS
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Table 13. Chemical properties of fly ash and blast furnace
slag
Fiv ash SIO, Al,Os FexOs Ca0o MgO SOs
y 59.87 20.31 4.39 554 0.94 0
Blast SIO, Al,O3 Feo03 CaO MgO SO3
furnace
slag 33.1 13.8 0.29 424 6.1 2.3
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Figure 11. Result of chloride test (replace with cement)
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