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1.8 Case study

Project Title: Application of silane surface impregnated material in cold region

Location: Hokkaido, lapan

Client: Hokkaido Regional Development Bureau, Ministry of Land,
Infrastructure, Transport and Tourism

Designer: -

Contractor: -

1.8.1 Description of the structure

The structure for application of the material is a national highway bridge built in the
mountainous region with a snowy cold climate, where de-icing salts are applied during
winter periods.

1.8.2 Description of the intervention project

Concrete structures in cold regions are exposed to severe environments that are susceptible
to the combined action of freezing/thawing and chloride attack (de-icing agent, seawater,
etc.). The application of a hydmpmhic treatment of to the concrete surface is expected to
suppress the penetration of water and chloride jons, which are deterioration factors, and to
delay the occurrence and progress of frost damage and chloride attack.

However, the effect of the silane surface impregnated material is affected by various
factars, such as the type of product, the quality of the concrete surface, the execution
environment, and the environment 1o which the structure is exposed. In order to ohtain
the intended effect, it is important to pay careful atentions to the choice of the proper
hydraphabic agent and execution method.

For this project, in order to prevent chloride attack and surface scaling caused by de-
icing agents, it was decided to apply silane surface impregnated material to the concrete
barrier of the newly constructed structure shown in Figure 1-4.

Fig. 1-4 Concrete barrier of bridge o which a silane surface impregnated material is applied

inAL 1%
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2 & -fib (Fédération international du béton)®
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12. Injection to seal cracks in concrete

Cross-cut

Tnject from the crack (void)

Injector secured in the eross-cut

Fig, 12-3 lllustrative example of an injector reusing a cross-cut testing location

12.5.1.3 Curing time management of injection material

Since the viscosity of the injection material and the setting time change depending on
the execution environment temperature and the concrete temperature, it is preferable
to measure the curing time of the injection material before undertaking injection in the
execution environment.

12,52 System trials

Regarding cracks with precipitates on the surface, carry out an investigation to enable
securing of the injection port by partially removing the blocked portion of the surface and
coping with the injection for sealing concrete cracks.

In addition to a general core sampling method, the investigation of the depth of blockage
of the surface cracks by precipitates (e.g. calcium carbonate) involves, after removal of any
deposits on the concrete surface, cutting incisions in the concrete surface, perpendicular
to the line of the cracks (hereinafter referred to as cross-cuts) using an electric tool. The
inside of the cross-cut is examined using a loupe or close-up digital photograph. There is a
method of measuring the blocking depth by checking the voids in the cracks.

In this method, since the investigation site can be used as an injection port after the

investigation, it is advisable to define the investigation positions considering the required
injection port spacing.
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