IM-G-066B August 2021

INSTRUCTION MANUAL for

CONCRETE EMBEDDED STRAIN GAGE (KMC)

1. OUTLINE OF THE PRODUCT

The KMC type strain gage is designed to measure the shrinkage of cement-based materials from a point

immediately after the concrete is placed. It has a wire strain gage molded within a silicone resin.

2. HOW TO USE

2-1 Embedding

Take the following precautions in case of embedding the KMC:

(1) KMC should be immersed in water for 24 hours before it is installed. The KMC, if embedded in
concrete while in the air dried state, will absorb moisture from the concrete, which will in turn affect the
measurement result.

(2) Following 24 hours' immersion in water, the KMC should be placed in a polyethylene bag or equivalent
so that it does not dry out, and water should be sprayed with an atomizer to maintain moist condition.

(3) To position the KMC for laboratory testing or similar purposes, bond kite strings to the edges of the
KMC using a quick setting adhesive to secure the KMC in place.

(4) To install the KMC in the actual work site, it is recommended that double kite strings be stretched at
vertical angles to the main axis of the KMC, thereby holding the KMC in between. The KMC can be

secured in place by holding it between the strings at three different points.

Stretch double

kite strings.

Installation example in the actual work site (reference)



(5) If there are many points of measurement, or if there will be an elapse of time from KMC placement
until concrete casting, it is recommended that tissue paper moistened with water be placed over the top
surface of the KMC to prevent the gage moisture from evaporating.

(8) Position the KMC before pouring the cement around it. When using a concrete specimen, remove the
aggregate in the areas contacting the KMC as much as you can and fill up those spaces with cement.

(7) In case the tension will be applied to the kite string when the adhesive is used, please cut out the kite
string once the concrete is cast.

(8) To prevent damage to the gage lead wire as the unit is embedded, please slack off the lead wire so that
no tension is applied.

(9) When embedding, tamp the cement down firmly around the KMC using a thin rod. However, be careful
so as not to tamp directly on the KMC and damage it. Compaction is not necessary when high mobility
cement is used.

(10) To maximize the benefits of the KMC in laboratory testing, place a fluorocarbon resin sheet or air cap
on the inside of the mold to reduce the friction generated between the mold and the cement and thus
eliminate the effect of the mold.

(11) A thermocouple or other temperature measuring device should usually be placed along with the KMC.
Note that a thermocouple or other temperature measuring device should not be placed along with the

KMC-70-120-H4 since it comes equipped with a thermocouple.

2-2 Measurement

Same with general strain gages, the static strain instrument can be used for measurement purpose. However,

take the following precautions.

(1) Given that the embedded gage has poor heat release characteristics as compared to a general strain gage,
a bridge excitation of 2 V or less is recommended.

(2) The Gage Factor (GF) is the value before the KMC is molded.

3. OTHER SAFETY PRECAUTIONS

(1) The KMC cannot measure strains by bonding itself directly on to a specimen as a general strain gage.

(2) The measuring range is limited by the difference between the elastic modulus of the specimen and that
of the KMC. The elastic modulus of the KMC is approx. 1.5 MPa and that of the cement material or
concrete is 9800 to 30000 MPa. Therefore, the KMC can measure the strain of the specimen which the
elastic modulus is approx. 1.5 MPa or more.

(8) Do not heat the KMC repeatedly and forcibly.
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