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Improvement in Concrete Surface Durability
Using Both Silane and Silane-siloxane Layers.
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“! Dept. of Building Technologists, Institute of Technologists
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In order to improve in concrete surface durability with retaining its low gloss, two types of silane penetrant
(silane 1 and silane 2), one type of silane-siloxane surface coating material and the standard commercial
penetrant were examined. The silane penetrants having different reaction speeds were individually coated
on the concrete surface. The silane 1 deeply penetrated than the silane 2. However, the silane 2 which reacts
faster than the silane 1 showed the excellent properties of preventing water permeability, carbonation and
chloride-ion penetration. This is supposed that it generated steadier and thicker siloxane-bond network in
the inner side of the pores of the treated concrete than the other. Treatment with both silane and
silane-siloxane layers showed much better properties than a single treatment of them. The combination of
the silane 2 and silane-siloxane layers gave the best durability to the concrete surface among the surface
treatment materials. The gloss measurement showed that the specimens coated with the silanes had low
glosses as same as the untreated one. On the other hand, the specimens with the silane-siloxane resulted
having high glosses because of its own large gloss.
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Table 1  Characteristics of typical surface treatment materials Table 4 Materials used in concrete
Type Compound Characteristic Material Symbol Substance Specification
Low molecule weight without a catalyst. Cement c Ordinary portland Density: 3.16 glcm®
Good penetrating ability. cement Specific surface area : 3.280 cm*/g
Penetrant Silane Possibility to be extracted from the treated Water w City Water -
concrete by water before its hydrolysis and c Air-dry density: 2.70 g/cm
poly-condensation. a or:rs:te G Crushed stone F. M.: 6.64
High molecule weight with a catalyst in order to ggreg Water-absorption rate: 0.63%
generate a polymer on the concrete surface. . Air-dry density: 2.61 g/cm®
Surface The polymer has an ability to prevent from Fine S Pit sand F.M.: 2.75
coating Siloxane penetrating of gaseous materials and water. aggregate Water-absorption rate: 2.30%
material The polymer possibly suffers from its shrinkage High-range
and mechanical damage to result generating some air-entraining and
K . Polycarbonate
Cracks. Chemical water-reducing
. Ad admixture
L . admixture - — .
Table 2  Characteristics of treatment materials. air-entrainingand |~
3 — water-reducing | Lignin sulfonate and oxycarbonate
Material | Compound onceogora 10N | catalyst Characteristic admixture
. Repellency: strong
Penetrant 1 Silane 100 No y . .
Reaction speed: not so fast Table 5 Mix proportion of concrete
Penetrant 2 Silane 100 No Repellency: n°t. S0 strong Bulk volume Unit content _kg/m®
Reaction speed: fast of coarse
Surface . . . Slump,
: Silane- Generating a polymer on the WIC | sla | aggregate per AdICLAIr | o How
coatm_gl Siloxane 18 YeS | surface by a catalyst % | % | unitvolume | W | C S | G| % |% cFr]n
materia of concrete
Typical mé/m?
commercial Silane 15 No — 30 | 46 67 | 728 11136 1.5
. . . .
Penetrant 50 | 51 055 170 [ 340 | 014 | 863 [ 09 [3.7] 220
* Data were presumed from the catalogue and the MSDS sheet. 50 53 283 | 960 14 |36 55.0
Table 3 Specimens and combination of treatment materials
Penetrant” Surface coating material Table 6 Testing items and standards
Specimen Compound Conceojtratlon Compound Conceoctratlon Testing item Testing standard
2 S Appearance evaluation
A Silane 1 15 - - Penetrating depth
B Silane 1 100 - - Water permeability
c Silane 2 30 — — Water absorption JSCE-KST71-2004
D Silane 2 100 — — Carbonation depth
E Silane 1 15 Silane-siloxane 18 Chloride-ion penetration
F Silane 1 100 Silane-siloxane 18 Gloss Glossmeter (Type CM-508)
G Silane 2 30 Silane-siloxane 18
H Silane 2 100 Silane-siloxane 18 3
| — — Silane-siloxane 18 L7727 J— h&2HWT, JSCE-K571-2004 )L:
Typical N . o . .
J commercial 15 - - P> TERL L, ENENFTEDORIEEDKT LT
Penetrant
Untreated — — — — f(ﬁ Table 3| ;T‘a‘i’%@&&@*ﬁ%ﬁéi L7-. é\(é’

* Silane 1 and silane 2 mean penetrant 1 and penetrant 2, individually, in Table 2.
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Fig. 1 Gloss measurement of each specimen
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