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Development of Bridge Monitoring System based on Flexible 2D Strain Pattern Sensor Sheet
Takeshi Kobayashi*, Daniel Zymelka, Takahiro Yamashita (National Institute of Advanced Industrial
Science and Technology (AIST) / NMEMS Technology Research Organization)

Kazuyoshi Togashi (Dai Nippon Printing Co., Ltd. / NMEMS Technology Research Organization)
Ryoichi Ohigashi (Dai Nippon Printing Co., Litd.)

We have developed 2D strain pattern sensor sheet consisting of a strain sensor array sheet by graphite screen
printing, a weatherproof protective layer, and an adhesive sheet for easy construction. We have attached the

developed sensor sheet to the actual bridge where the stop hole treatment is performed. It has been demonstrated

that the strain sensor near the crack and the stop hole shows a particularly large value.
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Fig. 1. Sensor sheet attached around stop hall.
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Strains were automatically measured every
30 min and the results were sent
via the internet

The collected data from all 25 sensors are analyzed and
displayed as a map of the measured strain distribution
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Fig. 2. Developed bridge monitoring system.
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Fig. 3. (a) Measurement of strain by using commercially

available strain gauges, (b) Measured strain.
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Fig. 4. (a) Fabrication process of strain sensor array
sheet by screen printing, (b) Fabricated strain sensor

array sheet.
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Fig. 5. Resistance change ratio as a function of strain.
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Fig. 6. Improvement of temperature dependence by full-

bridge structure.
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Fig. 7. Cross section of printed strain sensor array sheet

attached on structure.
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Fig. 8. Measurement of I shaped steel girder.

HRBBEGICHKT S B2 5N RKOOT AL~
30 x 106 FRETH o7z, LixBlEE T CIE 2 4/ TH 400
FHEORMERNEEBLTEY, SEERLEZZLXTT
VNG — e o, 2RO EE@RE S S 2 E L CEH
EITAD T ENHER I NI,
FERBRTOFMIZONT, R 1IZRLIZA Ny T HR—1LO
FEMTH L THEBRIC T LR T AEAY — ko %0k
DA COFE BT o7, K 9@IEFEBFBRTA ~ vy T R—
NWALE % 4T > T2 BFTIC, 7 LX I NEARY—r otk
M0 AT Th D, Kb D L o ig, BRI —1—F
S LG DOOT HPEAMEL R L T e, LLZRn
LBHOBMENFHLU EICKE Doz, 7L Fv T
VI /NE — 7 IZHIA A U TR Y B2 &1
o TWhhol-y Ay THR—ANLDOBIERET=X
TYCTRIZE, ZOREBELERHEZOT AR
LA —MIRLTITORERH D Z LR broTz,

9 HBA Ny A EFTO O B A lE
Fig. 9. Measurement of strain distribution around stop
hall of steel bridge.
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