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Table 1 Mixture proportion of concrete used
Slump | Air | WIC | s/a Unit quantity(kg/m°)

(cm) [(%)| (%) | (%) w c S G
10£25| 3 |41.5| 43| 174 420 743 989
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Acceleration sensor Single-board

Computer

Portable charger

Photo. 1 Device of measurement for
acceleration of fresh concrete flowing in
compaction

Table 3 Summary of the capacitance—type
acceleration sensor used

Model ADXL345
Range of measurement(G) +16G

Data rate(Hz) 800Hz

Power comsumption(Measurement)(W)  [57.5uW
Power comsumption(Stand by)(W) 0.25uW
Usable temperature(°C) -55°C~+105°C
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23
24
25
26
27
28
29
30

Table 2 Physical properties of materials

used
Deri -
Classification Product name ens'gy fineness
(g/cm®) | modulus
Cement Ordinary Portland Cement 3.16
Fine crushed sand(coarse) 2.57 3
blast-furnace slag fine aggregate
aggregate
ggreg BES 5 2.77 2.6
Coarse aggregate Crushed stone 2.58 6.6
Admixture high range water reducing admixtures | 1.05
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Photo. 2 General view of the mock-up form
used

AC Converter

Photo. 3 General view of onsite—vibrator and
converter used

Table 4 Summary of onsite vibrator used

Model | Output(W) | Voltage(V) | Current(A) | Periodicity(Hz) | Frequency(Hz)
HBM50VA 400 48 9 200/240 2007240

external hose
(DiameterxLength)(mm)
36x6000 16.1

Vibration part
(DiameterxLength)(mm)

52x385

Length(mm) Mass(kg)

6539
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Fig. 1 Positions of sensors in mock up form before the experiment of compaction

Table 5 Three-dimensional position (X,Y,Z2)
of each sensor before the experiment of

compaction
No. X (mm) |Y (mm) |Z (mm)
01 250 250 150
02 250 113 150
03 400 113 150
04 250 27 100
05 250 27 150

$Green point on Fig.1 is start point.
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Cable ties

Photo. 4 General view of sensor fixed by
cable ties
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Wire wrapped around

brass wire

Acceleration sensor
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Acceleration sensor strapped to brass
wire
rOMERRZ BRI L TR,

BONZ 4000 IEED a7 Y — A IR, AT
THRED T Ly 3 2 MIROFERZATV, K& D IR
ZEfE L, BN O a7 ) — N EREIE LT,
DiHZFES T 7 V—hEHWT, 2 BIHOZ Ly
v albIROBERTAT T o MeB L, KilE IR %2 5
L7, TR IRIAT-TZ, TOREER, a7V
— FOFUEEERAIL, AT 7 18cm TH 7228, Fildl
OEBREGVIRTZLIZE T, AT 7D 5em £ T
KR L7, 0%, mMERERUKAIZININT 5 Z &1Tk
ST, AT 7% 23em £ THIINESETC, KildEDERR %
11o7

728, AFSCCITEE O AT Lo T, KilE DI
1 DAZ 7 18cm, FHEOIHR 2 DA F 7 12em I
L OFHEED TR 3 DA T 7 9em DHGEEEHODT—
HNZOWTIRELIETHAT 5,

3. EEHER

Ty vaary ) — hOkEEOIER & TR,
RIS AT ADOFHAMSAE RIZFATTE 5 Z L &fife
T H7DIT, BHERIMENITK &N L, KEZE I
BIAA 0 F— AT L—2BLOE N, T L—XD
IRENDMEW T D INEE DRERSNT — & 23l LT,
Table 7 (2, #3177 L—% OEET, HTT 400W

Photo. 6

Table 6 Result of fresh properties for each the
exper iment of compaction

No. | Slump(cm) | Air(%) | Concrete temperature(°C)
1 18 2.7 13.8
2 12 3 14.6
3 3 13.6
4 3 16
5 5 3 16.2
6 23 2.3 17.1

Table 7 Summarv of bar vibrator used

. Vibration part/
Model | Length(mm) | Weight(kg) | Output(W) | Current(A) DiameterxLength(mm)
D28D 784 5 280 5 28x475
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Fig.2 Result of accelerations propagated in
water by onsite vibrator
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Fig. 3 Result of accelerations propagated in
water by bar vibrator
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Fig. 4 Result of accelerations measured in the experiment of compaction at slump of 18cm
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Fig. 5 Result of accelerations measured in the experiment of compaction at slump of 12cm
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Fig. 6 Result of accelerations measured in the experiment of compaction at slump of 9cm
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Table 8 Comparison on statistics indexes of
acceleration measured for each the experiment
of compaction
No. |Slump(cm) Time section |\ her of data Average | Average of aZIIsIump SD.j eV
© (cm/s?) (cm/s’) (cmis’)| (%)
23 21.46-34.36 720 85.34 33.18 [ 38.88
18 20.20-52.36 1790 152.04 36.56 |24.05
12 31.36-60.23 1610 86.34 23.93 [ 27.72
01 107.7
9 16.78-38.89 1230 95.1 28.89 [30.38
7 12.49-34.03 1200 148.03 42.17 | 28.49
5 11.00-40.13 1620 79.26 23.96 (30.23
23 22.51-35.08 610 48.04 10.9 | 22.69
18 22.27-53.82 1530 32.13 12.39 | 38.56
02 12 32.61-61.05 1380 15.96 5.7 8.62 [54.01
9 18.16-40.00 1060 17.89 10.44 | 58.36
7 14.22-34.81 100 19.35 11.2 |57.88
5 12.17-41.46 1420 20.57 10.9 |52.99
23 19.66-32.06 690 65.45 25.74 (39.33
18 17.12-48.83 1700 38.42 18.36 | 47.79
03 12 28.66-57.77 1620 48.74 a5 21.06 [43.21
9 14.30-36.03 1210 45.34 18.76 | 41.38
7 8.890-29.39 1140 28.05 14.94 | 53.26
5 7.994-37.11 1620 22.89 13.29 | 58.06
23 28.32-41.18 1250 34.78 22.22 (63.89
18 28.3-60.0 3200 23.6 10.5 (44.49
04 12 40.36-68.16 2770 30.44 284 18.18 | 59.72
9 22.97-44.87 2090 22.43 16.42 | 73.21
7 20.49-40.75 1940 36.29 30.7 |84.60
5 17.94-46.54 2810 22.94 17.26 | 75.24
23 21.33-33.37 670 21.76 18.15 | 83.41
18 19.17-50.08 1720 37.62 16.57 | 44.05
12 29.96-58.51 1590 18.45 16 |86.72
05 23.0
9 15.65-37.10 1195 22.6 15.74 |1 69.65
7 10.32-31.36 1170 25.13 19.17 | 76.28
5 9.627-38.22 1590 12.52 9.041 (72.21
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MEASUREMENT OF ACCELERATION PROPAGATED INTO FRESH
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PLACING IN THE MOCK-UP FORM USING ONSITE VIBRATOR
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ABSTRACT: Most of the previous studies on the propagation of acceleration inside fresh concrete have
measured the acceleration in the filled sample or from outside the formwork, and there have been
few cases where the acceleration of fresh concrete in flow during the compaction process has been
measured. In this study, the acceleration on fresh concrete during compaction in mock up form was
measured. With the measurement system developed in this experiment, the acceleration propagating
inside the fresh concrete was able to measure on several places of the position at the same time and
the existence of acceleration damping could be quantitatively determined. It was also found that the
acceleration propagated into the concrete from the onsite vibrator was independent of the value of
slump.
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