BERERIEE X MR I CH I LAKE S L X v X NN %
T A a7 U — N OEFEIEE O E &L

(L zh —*t

AL

FRIFURUT e

*1ER/RY: RPBSEmBANR A BE R LR R (T770-8506 185 IR TiTFa i — JGHT 2-1)
*2 MEERY: KPR T JEE (T 770-8506  fi s WS Ty — S HT 2-1)

%3 REEAE REBAIRRFETIERHE AT (T770-8506

T A R TP i = AT 2-1)

5 AEORO a7 U — ~ ORTEINLEE ORE L, FERAIMEEFHC L A2WEFEDREZLETH Y |
MR IC ¥ VA2 L FEIIEECH D, AL TIE. IoT HINEZIEHA LTV A ¥ L 2RO ERERIN
HWEE YA EERIC ¥ 72y, YLX¥xy A har 7 — boMPBRNICEEINSG 7Ly vyaar s
U — b ORFEIRE 2 510, EEb Uiz, FHISNZMEE X, A7 0 TR IR T 077 a—lIKT
L7e\, F 28R IS KO E oo R R SO ZFITBfR 7 < | AR IE S 41TV DN IR BT 67
EREL, BHITNEL, THEVE O OREEH B2 6D,

F—I)—F EBRICK¥V, LY Abar s V—hr, Zbyvaarr—hk, AEIEE

1. [ILC®IC

BIE, @RI TIL, BB 9 4 685
TINZEE—710K 25%LL EbJvb L, Ehufie EES
D 3 FILL AN 55 3% LA b & Eiln b DB & 7o TN D,
AU, B0 & < EERAEERREEIY, FamiL<72o
TEY, 27V — b LEED, RETETOM T TFE
\CWEZ RF LTV DBk E 7eo TG, F7o, U4,
B IS D ToT S AR L OVERICEY fTe
FHIIN L, VEEOFECE TUEEDHE LED B
TW5, FRACT LY A har 7 U — hafifd 54
BN 7o TRV Flix ODVEEDE THEEIRD
bND, —F. ar 7V — Mtz g5 ECEE
PREEFR L2 D TR L OWRE OIZRB T, NERIREE
ROIMRIRENES 2 VD 203, ORI SH 5 b DD,
ZDIFE A EDEMERRHE OVEEEED © D L 725 T
B 2, BHEEORE DL, ERAETER L OSHEC
AN HDIZ 725 TRV DORERTH 5, B TS
IZBW T H ARG ORI (1) 7= iz &
DALEEERHN 9232 < | FEDICL 7Ly aary
U — N ONLEEZ EHEHI LTS OV,
EEDIT, Vo NVR— Rar B a—4— L ERE
RONMEEL 2, 7Ly iaars ) —hMds
FESNDNEE A Wifi BEE T CRIRFS 5% ELE(E C
BT 5 AT LB L2499, UL, &
VIR — Ra ¥ a—F— I AR TCH

B2, SERREERYETIIRW E W) KSR H -T2,
AWFFETIL, APROZFHA 2T LS EBGEEINZ 3 il
NEE o, MKV EB# L= A VL ADOHE
HEANEEE SR IC ¥ 7 (LUF, B IC #
7l WG A/ — b PC T8 LT- 2B TF—#
ZAETH LWV AT L& BTGB L., RBREE
Lo, ZHUTE- T, ERBEC L7 vy aary
U — b OISR 2 52 2L CRRIZ T D 2 &3]
HEL 7o~

[ A 2 FTREIC L7- B0 IC & 7 2 L7=3F
HITHAZT, ¥y A bary ) — GG S
NHHMH a7 ) — N, SHEPIMEN~FTIA I
SNDH AT 7B LORE D & B D EmEhD 7 Ly
Yoy U— hORE DI I T DB % 5
B U7, SR C X - TRED =R L =03 5.2 5
NH7 ¥y A hary J— RO IR DMEFEN
WL G- 2 DB OV TR A T 1=,

2. ERICHATEAVEIEEDGHEE

JEREE DWEIZIBN T, Photo. 1 IR IC # 7' &
Photo. 2 | /R 55k % IV, & {58% / — |~ PC @ USB
A— NI L., 2~ FANBIOT — 255 5%%
1TV, IREOFHHZI T 72,

T H TR LOSEE. A YL AONERE, R
[V ET TUoTF, A VEMARVY & EHEN



Acceleration sensor

Battery

Microcontroller module

Photo. 1 R%id(radio frequency identification)tag

Receiver

Photo.2 Receiver and USB port

Rfid tag

Photo. 3 Surface waterproofing of rfid tag
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Photo.4 Installation status of rfid tag
Table 1 Materials used
i density
M aterial
(glem3)
Cement Ordinary portland cement 3.16
Crushed sand 2.57
Fine aggregate Blast-furnace slag fine aggregate 277
Series D BFS5 ’

Coarse aggregate Crushed stone 2.58

High-range water-reducin
Chemical admixture ¢ * ) ¢ 1.05

admixtures
Cement Ordinary portland cement 3.16
M ineral admixture Fiy ash (type I1) 2.25
Crushed sand 2.57
Fine aggregate Blast-furnace slag fine aggregate 272
Series (@) BFS5 '
Crushed stone (2010) 2.64
Coarse aggregate

Crushed stone (1505) 2.61

High-range water-reducin
Chemical admixture 9 * 9 1.05

admixtures
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Table 2 Mixture proportions of concrete Table 3 Precast concrete product details

Maximun wi | va Unit weght  (kg/m®) Mixture Precast Standard Mian Reference
Series size Binder (B) | Aggregate | Chemical proportions concrete size reinforcing | weight

mm | %) | @) |w| c [Fa] s] G |admixure products BxHxL (mm) bar (kg
[©) 20 415 | 43 | 174 420 — | 7431 989 3.36 Series @ | U-shape waterway | 1,200%1,200x2,000 D10 2,370
® 20 343 | 424 [175| 350 | 160 | 698 | 940 | 3.88 L-shape retaining 1,000%1,250%2,000 D10 1,200
Series @ wall
Box culvert 1,500%1,500%2,000 D16 5,170

Photo. 5 Precast concrete products

Left : U-shape waterway (upside down). Center : L-shape retaining wall. Right : Box culvert
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Fig. 1 U-shape waterway
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Table 4 External vibrator standards

Power Electric Frequency | Maximum

Model Voltage
capacity

Frequency | (vibration) | centrifugal
current

force

2 HKM75LA | 750W 48V | 17.0A |100~240Hz|50~120Hz [ 11.6kN
2000 ) (1] 6 2000
Apex edge | (1] 2 [1]1 .
Left side val | gl [ Rt 5160 val | Table 5 Result of fresh properties for each
(113 ] the mixture proportion series
1500 Mixture Precast Slump (sl.) Air
=S . v 2 2 P N . concrete and
S - S proportions content
= 4 ) ¥ N products slump flow (flow)
Il =] Side wall s
i ] . U-shape 1st sl.  19.0cm 1.0%
Series D
1200 800 waterway 2nd sl. 20.0cm 1.2%
. . L-shape retainin 1st frow 560mm 1.3%
Fig. 3 Box culvert (Rfid tag: [1] 1~6) P ¢ 2
Series @ wall 2nd frow 510mm 1.4%
Box culvert flow 360mm 1.3%
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Fig. 4 Relation between times and resultant
accelerations when placing of concrete
to U-shape waterway (1st)
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Fig. 5 Relation between times and resultant
accelerations when placing of concrete
to U-shape waterway (2nd)
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Fig. 6 Relation between times and resultant
accelerations when placing of concrete
to L-shape retaining wall (1st)
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Table 6 Measurement results by each series
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Fig. 8 Relation between times and resultant
accelerations when placing of
concrete to box culvert
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MEASUREMENT OF THE ACCELERATION PROPAGATED INTO FRESH
CONCRETE FLOWING THROUGH SEVERAL TYAPES OF PRECAST
CONCRETE MOLD WITH HELP OF RFID TAG WITH CAPACITANCE
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ABSTRACT : The measurement of majority conventionally is methods to use the accelerometer having
wire or cable in order to measure the acceleration on fresh concrete compacting into the form. There
is not the measurement of the acceleration on fresh concrete compacting using the RFID (radio
frequency identification) tag with the wireless capacitance-type acceleration sensor until now.

In this study, it was carried out the measurement of acceleration transmitted from the outside
vibration machines on the fresh concrete compacted in the form of the precast concrete product with
help of the RFID tag having wireless capacitance-type acceleration sensor for the first time in the
world. The resultant acceleration measured does not depend on value of the slump and slump flow.
The resultant acceleration measured was larger as the distance to the position of the outside vibration
machine was closer and regardless of differences such as product shape and the filling height. The
difference of maximum resultant acceleration by the damping action from the position of the outside
vibration.

KEY WORDS: Rfid(radio frequency identification) tag, Precast concrete, Fresh concrete
Resultant acceleration



