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ABSTRACT

An underwater grout on material resistance against segregation in water were studied by water soluble
polymer (methyl cellulose and acrylic acid ester and styrene). The mechanical properties of the grout agents
were investigated through the observation of the microstructure and application of fracture mechanics. When
the soluble polymer MC+AAES added with 0.6 wi% to the underwater grout agents the compressive strength,
flexural strength and Young's modulus were about 58 MPa, 10 MPa and 3.2 GPa respectively, and critical stress
mtensity was about 0.8 MNm ™% It can be considered that the strength improvement and fracture toughness
increase may be due to the pore decrease and bonding force by material resistance agamst segregation in
water.
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Table 1. Chemical Composition and Physical Properties of Starting Materials
{a) Portland cement {type ) (wi%)
F: Ig.
Si0q ALO, Fe,Os Ca0 MzO S0, ree g
Ca(d loss
22.2 5.1 3.2 £5.1 4 | | o7 06
— -
Fineness
Blaine {(cm®/2) +50 pm (%) +20 pm (%) +10 um (%) +5 um (%)
3,400 0.3 22 18 0.5
(b} Sand (Wt%s)
Si0, AO: | Fe0 Ca0 K0 Na0 Tio, |
99.0 048 0.22 0.02 0.15 0.04 0.06 \
Grain size
+4.75 mm +2.36 mm + 118 mm =+ 630 um + 300 ym 4150 um
0.00 5.62 15.67 22.24 28,49 7.35
(c) Methyl cellulose
Item Specification
Grade name Tylose FL 15001
Chemical constiintion Methyl hyroxyethyl cellulose
Moisture contenl appox. 5%
Degree of purity at least 98.5%
Form in which supplied ] surperfine powders
(d) Acrylic and ester and styrene
Item Spearfication ]
Grade name Acronal DS 6031
Solid conient 98 (—1}%
Ash (700T) I(-0%
Appearance Yellowish to brownish powder
Bulk density 0.65{—0.1) kg/!
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Fig. 1. The process for the specimen making.
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Fig. 2. Schematic illustration of UWG specimen.
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E; : Young's modulus

P :load, d: depth

W . width, L : span

y . maximum deflection
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Fig. 3. Turhidity of UWG cement mortars vs. content
of polymers.
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Fig. 4. pB of UWG cement mortars vs. the time with
content of polymers.

2957



FgolA ANE Roeze] feielAggel it 47

70
- 1) 02wt% o) 1.04%
€
-
= n
g 50| g - -
. )
|
H .
n g — e
g an it " g-niet
g W e gi-* "_.d
v 4
Em o+ " *
8 AAMES W HCHAAES
SNC  #plain
.IG 1 L I 1 1 |

L 1
7 14 2 7T 28 7T 14 2
Curing time ( days )

Fig. 5. Compressive strength of UWG cement mortars
vs. curing time with content of polymers.
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Fig. 6. Flexural strength of UWG cement mortars vs.
curing tume with content of polymers.
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Fig. 7. Young's modulus of UWG cement mortars vs.
curing time with content of polymers.
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Fig. 8. Critical stress intensity (Ki) of UWG cement
mortars vs. content of polymers, cured for 28
days.
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Fig. 9. Pore size disiributions of UWG cement mortars
with content of (a) MC, (b) AAES and (c)
MC+AAES, cured for 28 days.
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Fig. 10. Scanning electron micrographs of fracture sur-
face of hardened cement mortar, cured for 28
days (*crack: c, pore: ph
(a) Ordinary cement mortar (W/C=04)

{b) Plain cemeni mortar (W/C=0.35)
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Fig. 11. Scanning eleciron micrographs of fracture sur-
face of UWG cement mortars added 0.6 wt%
of {a) MC, (b) AAES and (c) MC+AAES, cu-
red for 28 days (W/C=0.45).
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