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PROPAGATION CHARACTERISTICS OF VIBRATION IN FRESH CONCRETE
FROM INTERNAL VIBRATOR

el W N

By Noriaki IWASAKI and Nobuyoshi SAKAMOTO

This paper describes analyses and tests on characteristics of the vibration which

propagates in fresh concrete from internal vibrator.

That equation which generally expresses the displacement or acceleration of vibration
was obtained from theoretical considerations of the mechanisms of the vibrator, This

equation indicated that the waves might expand with a swirly front. Experimental re-
sults coincided with the theory. Then, the factors relating to the reduction of the ampli-

tude were discussed, Further, a twin type vibrator made up of two vibrating heads with

the eccentric weight axes rotating reversely at the same speed was analysed. The calcu-
lated contour line of amplitude showed a shape like a figure of eight. Actually, it was

observed in the tests. From the whole results, the equation was concluded to be valid in

the case that the interference should occur,
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Fig.4 Vibration of the internal vibrator inserted in fresh
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o=t 1= (=) oo (o)

T, w: EEMOAEE (s7), r I FEAD» 5 OEM,
d RBROERE (cm), TH 5.
RBEOEMNISBRAE 25 FREELDOAMED /2
RWBNAD L, RBRRAICEIZ3Y7) - bOE
fiRIEA a0 &35 &, D 8 HRAMS a3 Fig.3 %
ZRLT

Qo= @y COS (gv— 0-—%)

=aosin[wt—%<r—%>—0] .................. (7)

s,

Wiz, BRO 2R ET5%%E r, BAEXOMG
HEZEBT 5T AU -0 1 FBHEOEMIT, EEhcl
PHznEThiE, REBFEmCBOCEMNEZDa Y
7)) = MNUEINSZIANY—D 1 BHOBIMICEL
Wl&, BAEZANT—-HPENO2FICHHAT L &
2o, MEEICE T 2EMNEE - & r=d/2 BT B
ENIRIE a, OHIZVA/Z T TH B.

35U, WD &2 BRIV EIEEREE o3 U THEsEa s
o2 eh s s L EET 5L, PIiBid AR

Qre= ao\/g e ¥ sin {wt—? ( r—%)—ﬂ]



v 7Y — MRIZE Y 5 NEIREIEOIRE) O IR EIE

= Qo4 /% e-*¥sin [2 nfit

_%(7_%>_0} ........................... (8)

2, BIEEEHR (em™), fIAEE (=o/2x,
Hz)
EisB, Fir, PRBYBIREINEEZ « &35 &
azaro B
a= atz == QArow

........................ ( 9)

22T, a r=d/2 2B 3 BINEERE (=)
FIT, MEEIZ DV TIXREORS % RinhoE.O
B FOARONBIZEZBRICED, 20BEOM
HBES LCRBHEROMEBICBIS2 > 7Y — O
BERIELZZNEN are, BED a0 &EBFE, A (9)

WX (8) el —H|IscLiztns.

3. XU - bREEERTIEBOEEERE

P52

(1) EEERESICOVWTOEROBE

89

TR, X (8) KETLTVHEE c AR
FOEMEF/<B 0z, Tablel KRUZEEI V7
U—b+EAE IV - EIZDWTIRBIERZ/T-
T, BEA YOI 7iIckY, avoy— ok
BEOEEZFRT&EL 1.

Fig. 5 iCEBICAHW I BIR EEE ORI EME 2R
7. MEEORHBICHW I INEEF I EERS O
THL - IRIEHRE ASW ©, BIEHE 206, £iES
B¥ 530 Hz, #ME~THEL 18X18X24 mm, EE 40g D
LEDTH 5.

BEE I HBWERIBID 4 ¥ S — Y REBREFE L 7L —
4C, BRAOMmDLDTH B ERIEHHEZE

Steel form

Rubber mat ( 10mm>

]
|
| Styrol foam (16mm) —
|
O

r Measured point

2 3 45 6

— R

Table1 Properties of concrete.
Slump Air w/C s/a W Max size
conerete | “iemy | oo | o0 | o0 | ke (mm)
™ o oo 11660 Fig.5 Slab form used in the experiments and the points where
o 5.0 70 1% @35 [135.0 20 :
AE . - - the accelerations were measured.
Table 2 Experimental results of frequency and wave velocity.
Concrete Plain AE
Distance N N velocity Period of N velocity Period of
T::t ::::l:zed from the Pealrsfme ’rn?:s)lag between 20 peaks F‘e‘z:z;‘cy Peal:s;:une TLT:S:'“ between 20 peaks Frec(l::\cy
N Pt.4(cm) Pt.4(m/s) (s) Pt.4(m/s) (s)
4 L] 0.7800 o - 0.1012 197.6 0.8400 0 - 0.1036 193.1
1 5 - 0.7809 0.9 55.6 0.1013 197.4 0.8422 2.1 23.8 0.1035 193.2
6 15 0.7815 1.5 100.0 0.1013 197.4 0.8456 5.6 26.8 0.1039 192.5
7 25 0.7850 5.0 50.0 0.1012 197.6 0.8500 10.0 25.0 0.1032 193.8
4 0 5.6800 o] - 0.1011 197.8 5.6100 0 - 0.1052 190.1
2 5 5 5.6813 1.3 38.5 0.1011 197.8 5.6122 2.2 22.7 0.1056 189.4
[ 15 5.6832 3.2 46.93 0.1011 197.8 5.6158 5.8 25.9 0.1058 189.0
7 25 5.6855 5.5 45.5 0.1010 198.0 5.6200 10.0 25.0 0.1057 189.2
4 Q 10.4300 Q - 0.1005 199.0 10.7100 ] - 0.1053 189.9
3 5 5 10.4309 0.9 55.6 0.1005 199.0 10.7122 2.2 22.7 0.1058 189.0
6 15 10.4330 3.0 50.0 0.1005 199.0 10.7157 5.7 26.3 0.1058 189.0
7 25 10.4350 5.0 50.0 0.1006 198.9 10.7198 9.8 25.5 0.1052 190.1
4 0 15.5530 0 - 0.1007 198.6 15.5200 [} - 0.1050 190.5
4 5 5 15.5540 1.0 50.0 0.1007 198.6 15.5216 1.6 31.3 0.1050 190.5
6 15 15.5561 3.1 48.4 0.1006 198.8 15.5255 5.5 27.3 0.1050 190.5
7 25 15.5580 5.0 50.0 0.1006 198.8 15.5289 8.9 28.1 0.1050 190.5
4 o 20.8000 0 - 0.1003 199.4 20.5800 <] - 0.1050 190.5
5 5 5 20.8010 1.0 S0.0 0.1003 199.4 * - * -
13 15 20.8030 3.0 50.0 0.1005 199.0 20.5856 5.6 26.8 0.1052 190.1
7 25 20.8050 5.0 50.0 0.1005 199.0 20.58%0 9.0 27.8 0.1050 190.5
4 0 25.7590 ] - 0.1000 200.0 25.5500 [ - 0.1050 190.5
6 5 5 25.7600 1.0 50.0 0.1005 199.0 * - - * -
3 15 25.7620 3.0 50.0 0.1005 199.0 25.5558 5.8 25.9 0.1047 191.0
7 25 25.7640 5.0 50.0 0.1005 199.0 25.5591 9.1 27.5 0.1047 191.0
4 o 30.7000 [ - 0.1009 198.2 30.5300 o - 0.1042 191.9
7 ] 5 30.7009 0.9 55.6 ©.1009 198.2 * - * -
6 15 30.7031 3.1 48.4 0.1010 198.0 30.5355 5.5 27.3 0.1047 191.0
7 25 30.7051 5.1 43.0 0.1011 197.8 30.5390 9.0 27.8 0.1043 191.8

* Impossible to obtain the accurate readings
because of the disturbed peaks
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Fig.6 Typical waves recorded by an oscillograph.
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Table 3 Differences in peak time at the points on one circle,

T (em) 15 25
No.|pt Peak Time |Frequd t-lag peak Time |Frequ-i t-lag
8 time lag {ency [theory | time lag |ency pheory
(s) (ms) | (Hz) (ms) (s) (ms) | (Hz) (ms)

1 0 0.7000] 0 0 0.5100 | 0 o
2| -xs2 0.7020] 2.0 1.27 | 0.5113]| 1.3 1.28
3{-n 0.7030 3.0 2.54 | 0.51281 2.8 2.57
1 |4]-5x74] o0.7015| 1.5 | 197.0} 3.17 | 0.5110| 1.0 | 194.9| 3.21
5]-3=/2| o0.7018} 1.8 3.80 | 0.5115| 1.5 3.85
6)-5=/3] 0.7045] 4.5 4.23 | 0.5148| 4.8 4.28
7|-as6| o.7052| 5.2 4.65 | 0.5159{ 5.9 4.70

1 0 0.9800| © 0 0.6900 | O [
2|-xs2 0.9816| 1.6 1.27 | 0.6914| 1.4 1.29
3|-n 0.9828| 2.8 2.54 | 0.6929] 2.9 2.58
214]-57/4] o.9815] 1.5 | 196.5} 3.18 | 0.6911| 1.1 | 194.0| 3.22
5 |-3n/2 0.9818| 1.8 3.82 | 0.6915] 1.5 3.87
6|-5=/3 0.9845( 4.5 4.24 | 0.6949 | 4.9 4.30
7| -H=/8 0.9850| 5.0 4.66 | 0.6960 | 6.0 4.73

1 0 5.4900{ © 0 5.4700 | 0 [
2 |-ns2 5.4918| 1.8 1.30 | 5.4720 | 2.0 1.31
3|-n 5.4930} 3.0 2.60 | 5.4730 j 3.0 2.63
3|a]-5x74| s.4907{ 0.7 [192.3[ 3.25 ] 5.4712|1.2 | 190.3] 3.28
5 |-3x/2 * - 3.90 { 5.4713 [ 1.3 3.94
6 |-5773| sS.4940] 4.0 4.33 | 5.4748 | 4.8 4.38
7 (-11=/6] S.4952] 5.2 4.77 | 5.4759 1 5.9 4.82

1 0 10.7300( o ° 10.53 0 0
2 f-ws2 10.7318] 1.8 1.30 110.5317| 1.7 1.31
3|-= 10.7326] 2.6 2.61 |10.5324] 2.4 2.61
4 |4 |-5x/4] 10.7316| 1.6 | 191.4] 3.27 |10.5308j 0.8 | 191.4] 3.27
5 p-d=/2 * - 3.92 [10.5309 | 0.9 3.92
6 |-S=/3 | 10.7342) 4.2 4.35 [10.5341 | 4.1 4.35
7 [-t1276 | 10.7352] 5.2 4.79 |10.5351 | 5.1 4.79

1 0 15.1000| © 0 15.5400 | 0 o
2 {-ns2 | 15.1020( 2.0 1.31 |15.5424 | 2.4 1.31
3 |-z 15.1026 2.6 2.62 |15.5430 [ 3.0 2.62
514 |-5774| 15.1010| 1.0 | 190.7| 3.28 |15.5417| 1.7 | 190.7| 3.28
5 |-3x72] 15.1010] 1.0 3.93 |15.5a12 | 1.2 3.93
6 |-5x73] 15.1044| 4.4 4.37 115.5442 | 4.2 4.37
7 [-11xs6 | 15.1051( 5.1 4.81 |15.5452 5.2 1.81

1 0 0 ) 0 0
2 |-xr2 1.84 1.29 1.76 1.30
3 |- 2.80 2.58 2.82 2.60
ave.| 4 | -5x74 1.26] 193.6| 3.23 1.16 | 192.3 3.25
51-3x/2 1.53 3.87 1.28 3.90
6 |-57/3 4.32 4.30 4.56 4.34
7 |-1tes6 5.14 4.74 5.62 4.77

* Impossible to obtain the accurate readings
because of the disturbed peaks

Table 4 Positions of the peak at the identical time,

P Experiment Theory
At (s) {T(cm) At {s) |7 (cm)

° 0 15 0 15
-nx/2 000184 (101 |000129]116
- 000280( 7.5 |0.00258| 81
-Sx/4 |0.00126(116 (000323} 64
-3xz/2 (0001531109 [000387] 47
-5x/3 000432} 33 [000430] 35
-1z /6 000514] 13 [000474] 24

0 0 25 0 25
-n/2 060176203 [006330]|215
-x 000282175 [0.00260]|181
-Sg/4 |000116(218 |000325]163
-3x/2 (000128216 [000390]146
~S5x /3 {000456(128 |0.00434)|134
-7 /6]000562(108 000477125
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3.

Wiz, BE1TICBT A - 7EAICBVT, hofls
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IHERIOELFEED S, r=15—cAt (15cm OBE)
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