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Abstract

Effect of three curing temperatures and two periods after coating of both silane and silane-siloxane layers on

the surface protection abilities of concrete was investigated. Three temperatures were 5°C, 20°C and 60°C. One
period was three days at 5°C, 20°C and 60°C, respectively, then eleven days at 20°C. Another was fourteen days
at 5°C, 20°C and 60°C, respectively. The higher the temperature was, the deeper a penetrating depth and the
lower ratios of water permeability and chloride-ion penetration were. On the other hand, a ratio of water

absorption was little decreased when the curing temperature was increased. As for the curing period, there was

only a little difference between the two in the measurement. This means that the difference within three days at

the beginning of the curing conditions effectively influenced the surface protection abilities.
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Fig.1 Reaction scheme of silane

(1) Fixing on the pore surface by silane hydrolysis

(2) Forming surface protection layer of siloxane bond by condensation reaction
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Fig.2 Image of silane condensation reaction on
Pore surface in concrete
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Table 1 Experimental factors and levels Table 5 Testing items and standards
Factor Material and level Testing item Testing standard
Penetrant | Sample D : Silane Gloss Gloss meter(Type CM-508)
Type of Combined Sample H : Silane + Silane-Siloxane Appearance evaluation Spectrophotometer ( Type GM-60)
surface treatment type -
. R R Penetration depth
material Sample J : Typical commercial penetrant
Control Water permeability
Untreated - JSCE-K571-2004
Surface temperature (°C) 5,20, 60 Water absorption
hlorides -
Relative humidity (%) 0 Chloride-ion penetration
W/C(%) 30, 50, 60

Table 2 Materials used in concrete

Table 6 Viscosity measurement of penetrant D

Material Symbol Substance Specification
Ordinary Portland Density:3.16g/cm’
Cement c cement Specific surface area:3.280cm?/g
Water W City water —
Air-dry density:2.70g/cm’
Coarse G Crushed stone v F.M.:6y.64 ¢
aggregate Water-absorption rate:0.63%
Fine _ Air-dry density:2.61g/cm’
ageresat N Pit sand FM.:2.75
geregate Water-absorption rate:2.30%
High-range
air-entraining and Polvcarbonate
water-reducing Y
Chemical Ad admixture
admixture - .
Alr—cntrammg and Lignin sulfonate and
water-reducing oxycarbonate
admixture

Table 3 Mix proportion of concrete

Bulk volume Unit Content (kg/m?) Properties of Fresh
of coarse
W/C| s/a aggregate per Ad/C| .
@) | (%) witvome |wlcls|a (%) | Air | Slump
of concrete () (cm)
(m3/m?)
30 | 46 567 | 728 1.1 | 40 22.0
50 | 51 0.550 170 | 340 | 914 | 863 | 0.9 | 4.3 18.0
60 | 53 283 | 960 1.4 ] 4.1 19.0

Table 4 Characteristics of treatment materials

Rotary viscometer ( Type TVB-10M)
Method Rotor : M1
(JIS Z 8803) Rotational speed : 30rpm
Measurement time : 60s
T t
em(l’gg;‘ ure 5 20 60
Result Viscosity
500) 6.5 6.0 5.0
Ml Pretreating of specimen === ======-=--- N
1
! o
! z 1d Ei T 224 :
! g S > > EE
| = L{ T 20+2C ) & [T 20%2C [T 2012°c] g [T 2o¢2°c] 2 :‘é
1 E H_80% or motef| & [\ Cure in water RH 60£5%, RH_60=+5% E K
|
\ ’

Material Type Conc(e{;t;atlon Catalyst Characteristic
0
Penetrant Silane 100 No Repel!ency: not so strong
IReaction speed: fast
Surfgce Silane- (Generating a polymer on the
coating - 18 Yes
. siloxane surface by a catalyst
material
Typical
commercial Silane 15 No —
penetrant®

*Deduced from its catalog and MSDS data sheet

3. REOHE

3.1 EROERELKE

LR OIER L kHEA Table 1 [Znd, ANZEERT
2 FEAEM X, > T VSRR G R O A (i
AL D)L, T RKRmERMEVT
o U REREBAM 2 BAT LAY (PR
& H) 218, A E LThiiRaitTngd v
T URREEIRM (BEUE J) LB DR 4 K
WL L7, a7V — NoORBEREL BEN
5, 20 BEN60CD 3 /KHET, FHRHREEZ 60%D

5 z >
£ e ] £
o o 2 2|3
] T 5,20,60+2°C & T 5,20,60+£2°C T 20£2C | &
= RH 60+5% Fi RH 60+5% RH 60+5%
chamber chamber chamber ,
Fig.3  Flow chart of specimen manufacturing
Table 7 Symbols in Figs
Curing Temperature Curing Period
Sample D L Temperature(‘C)
5 60
S le H A
ample H =777 SampleD | O [ ]
Sample J — ! — Sample H | A A
'S Sample J O |
Untreated ——"— Untreated <> ’
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