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Properties of Undispersed Underwater Mortar Using

the Expansive Additives and Fly Ash
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ABSTRACT

[ixisting cast in place piles made by grouting cement mortar have many problems
that cracks by autogeneous and drying shrinkage bring about the deterioration of force
for piles. segregations by the submersion of ground water occur and also. high cement
contents lead to rise the manuafacturing cost. Therefore. this study is intended to
investigate the mechanical properties of high performance mortar, incorporating
expansive additives and fly ash. for cast in place piles. According to the experimental
results, as the contents of expansive additives increase in mortar mixture, {luidity
decrease and air contents shows inverse tendency. Setting time is delaved. Although
compressive strength at 7days shows a decline tendency. compressive strength at
28days and 9ldays increase slightly with 5% of expansive additives. As fly ash
increase in mortar mixture, high fluidity is shown, air contents increase and setting
time is delayved at fresh state. and compressive strength shows a decline tendency at
hardened state. The more expensive additives are. Lhe larger length change s,
whereas shrinkage decrease with the increase of fly ash.

Keywords @ Expansive Additive. Fly Ash, Undispersed Underwater Mortar
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Table 1 Factors and levels

Factors i Levels
Mix |
Sl 115, 12, 125
proportion
EA/C(%) | 4 0, 3, 10, 20
Mixing | F A/C(%) | 3 0, 10, 20
Anti
wash-out | 2 0", kg/m’
admixture
Fresh - | Slump flow, Air content,

I . . -
mortar Setting time, Placeability, pIl

- Compressive strength
- 28d (¢ 10%20cm)
(Air condition, Water condi-

tion)
Test - 7,98, 91d (4x4Xdem)
Hardened 9 - Length change
mortar o 1~29d(Every 2day),

36~92d(Every 14day),
P2~ 182d(Every 30day)
- Water curing,
- Water curing for 7day and Air

‘ curing

¥ Means that in case both expansive additives and fly ash is not added in
mortar mixture, anti washout admixture is also not applied in every mix

proportion (E.A & expansive additives, F.A @ fiv ash)

Table 2 Physical properties of cement

St Compressive

Setting B

; i . strength

Specific | Blaines | Soundness| time (min) * e iy
avity 2 (kg/em”

gravity | (em™/g) (%) g/

Ini, |Fin. | 3d. | 7d. | 28d.

315 3,346 0.06 270 | 430 | 216 | 312 | 397

Table 3 Physical properties of aggregate

| Solid volume
Specific Void | Absor| Unit | percentage
Kinds .| F.M|volume | -ption | weight | of shape

gravity 6 | (9 |{kg/m"}| variation
(%)

Rivel |

o | 255 1262 361 | 225 | 1330 610

San ]
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Standard grading

River sand

Passing percentage(%)

0 ’ i

0.15 0.3 0.6 1.2 2.4 5 10
Sieve size(mm)

Fig.1 Grading curve of aggregate

Table 4 Chemical properties of expansive addtives(%)

Ca0 [ALOs| SO3 |MgO|Fe(y] RO | SIO: | lgloss T’[’nm.l f-CaQ

2281346123261 021 | 073 1 0.12 | 3.82 1 1.03 (99911 1580

Table 5 Physical and chemical properties of fly ash

Specific] Blaines

R 2 | Igdoss Chemical Components(%)
gravity| (con’/g)

Si0e [ ALOy [ Feals | CaO | SOs [MgO

21 3218 | 59

604 | 247 | 46 | 32102108

Table 6 Properties of anti-washout admixtures

X Recommiended
Ingredient Appearance e
dosagelkg/m’)

White wlorod
powder

Methyl Cellulosc]

[

Table 7 Physical properties of superplasticizer

I Specific Recommended
Ingredient | Appearance 1 )
gravity dosage(%s)
Meclamine | Brown Liguid | 1.02 1 22
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Photo. 1 Crack and destruction shape of montar contained
expansive additives of 20%
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