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COMPACTION OF LIGHTWEIGHT CONCRETE BY USING HORIZONTAL VIBRATION

M.W. F oo W0 AR —xx ik g OE B, BB E HErr
Tjaronge M.W., Shinji KAWABE, Masaki MUTO
and Tatsuo OKAJIMA

The form vibrators for concrete generate 91 dB of noise during the compaction process and the noise spoils the

comfortable sound environment around the factory. When the horizontal large amplitude and low frequency are used

to shake the mold, it is possible to control less noise level than 81 dB. This method is referred to as the horizontal

vibration method and this method has the ability to replace the form vibrators for concrete in the manufacturing

precast concrete.

In this study the lightweight concrete is tried to be compacted in the low level noise environment by using horizontal

vibration method. This study indicates that the good compaction can be attained and the segregation of material can be

controlled by the horizontal vibration method. Also, the horizontal vibration method gives the flexural strength of the

hardened concrete similar as the form vibrators for concrete.

Keywords : compaction, horizontal vibration, frequency, lightweight concrete, segregation of material,

flexural strength
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Fig.l1 The differences of the horizontal vibration method
from form vibrators for concrete

* AEBRILERY KR¥ERAE - BLF)

Graduate Student, Dept. of Environmental Technology and Urban Planning,

Nagoya Institute of Technology, M. Eng.

» REBRILEAY HHEE - T

Assoc. Prof., Dept. of Environmental Technology and Urban Planning, Nagoya

Institute of Technology, Dr. Eng.

oo [E] 15838 4 FE L BATEUORIS & B BT S BT BRI 7
v P —RERREHASE  EEMREE -l ()
o ZEBITEKRY IR - LHE

Senior Researcher, National Institute for Land and Infrastructure Management,
Dr. Eng.
Former President, Nagoya Institute of Technology, Dr. Eng.



Im OPET, miRE & EREEOKFRBH X OEFIL81dB 2K
BITRE & o 2B,

3. RERF*
30 EROVOU-—-bOASE

PCafff OBBIZH N, REMED OBFRNA> 7 U — DG
HUIRICEEBLOTWEEZONB AT DT EEBRMRET 5. KF
REHHAVERIC V) —bDT Ly aal 2 ) - hOEBEDIZG
ATELMENERFTHEDIC, A5 712425cmERT T
18 + 2.5cm EAWVWTHRL, £RT 3.

FEHTHATBREMIIBBREERTHY, ALERREMOWEY
B % Tablel |RY, MBI 7 ) — b DO#FB % Table215R Y. ¥
BRI REAC AN, BEEKRIZS£1.5%ET 5,
TNOFERSITBNTHHEIL 2AN/mm2 TH 5,

3.2 KEREBFRICL S HEHEDOES

KERENS ROKERIERE % Fig 2I0R T, ZORBMERBITT >N —
SHEOET—5—%8 & LT, MRERRES S TKESMOERE
BICEMTE2HDTH S, 100(8 X)X 100(18) X 400(F X )mm D&l
BNCERIS 77U DT Ly adr 70— bE2BITMITTHR
AUKFEHMICIRE S B, MEDETD.

BEHHEDICHB W TIIRINEE SRSGFENLELRERTH 5.
RENINEE S IREF R 2B E S &, MBI E LT <25,
WU, IRENINEEE K RBIFE DSR2 e a1 a > 2 ) — ORE
DIIARBEEL, Dy 2 ANRET S, ERTRIT R
0.5Hz, 0.75Hz, 1.00Hz, 1.25Hz, #Ri&i0.060m (LB A & E),
0.076m (GEH5 B & F), 0.100m GEHC & G), 0.150m G5 D &
H) &L, BEBEENL 45, 60, 90, 120 # &9 2, RIER, HBEK
M ERBIFBOHEHOEDBNILZEEI L 7Y — FOKEE O
OB EFETD. EbBOBENEERBEKMNICINETSHEREL
T, ROITRTEREMEE SRR THREFR?EH N5,

a=4a(mwf)? 1
W=M(maf)t (2)
ZZiz,
a IREINEE@m/s?)
W RAEFERC )
M EHE(ke) f o REE(Hz=1/59)

: #R18 (m) t o HREIREH (s)
33 YO U— FEIRRBBIC K SUEGOFR

BWE 200V, HF 400W, $RENK 3000/3600VPM D> 27U — b
RIRIREME T 5 KBRS R E a7 ) — b RIRHRENE % H
Wiz BERR R D ARL S BE & TR & LB, R B,
3.4 HHESHER

REFEE D OB BT 2B BEC RIZ TR BB - RitT 572
HIC, KEREA R & 227 ) — NRIRRENS TER L = k2 )
Wrl7z. Fig.31Rd &DIC, BEIN-H#REOUNE2 HATICH
WT, EEBOMBEMERA, A, - TEHMOMEMERB, B, %4
BHEHATICE - TAIEL, A, A,OFEHHEAZB, B,OFHEB
TRUZMBDBERDOBEA/BERD D, ZOMBIEER (A/B) %
AT, MEGBECT 2Pt E T 5.
3.5 MIFRERR

[

Table 1 Physical properties of artificial lightweight aggregate
(expanded shale)

Coarse Fine
Maximum size (mm) 15 2.5
D ensity Surface dry 0.91 1.88
(kg/ £2) Oven dry 0.89 1.63
(24 hours)Water absorption (%) 10.0+3.0 [10.0+3.0

Table 2 Mix design of lightweight concrete

Slump |W/(] s/a Unit volume (kg/m?) AE
wilC Coarse Fine agent
cm (%) [ (%) aggregate| aggregate (a/m?)
12+2.5|43.1141.9] 168] 390 333 450 39.0
18+2.5]44.3145.8] 178] 402 481 304 40.2

Notes: W: water, C : cement, s: sand, a: aggregate, AE: air entrained
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Fig.2 Experimental equipment of horizontal vibration
(dimensions : mm)

100mm Gravel
Numbers of 0o 0
the gravelon| | ® @ . .. ‘/ c
the top layer LS .. N [ g
(A) e 00 o o° 3
e 00 @ I3
.\l e ® et ¢ £
Numbers of o °* 0 o '8_
the gravel on * e oo o |Gravel
the bottom layer] ¢ o '//
8) L) s ' Y,

Fig.3 Segregation of material (Evaluated by visualization)
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Table 4 Relationships between acceleration, work, and the
resulting compaction (slump 18 + 2.5cm)

Series| No. |Amplitude [ frequency|time | Concrete|acceleration| Work [Result
a f t M 4a(nfP | M{maf)t
(m) (Hz=1/s) | (s) (kg) (m/s?) -s)
E-1 0.050 1.25 45 5.94 3.08 10.29 O
0.050 1.25 60 | 594 3.08 13.73 @)
E 0.050 1.25 5.94 O
.050 25 O
(a) Poor (b) Fair () Good
Photo 1 Conditions of compaction
(Evaluated by visualization) F T oo 125 | 45| 594 462 2316 | O
. . . F-2-2| 0.075 1.25 60 | 5.94 462 30.88 O
Table 3 Relat19nsh1ps bet\yeen acceleration, work, and the 53T 0075 T2c 195 | 592 i52 %53 10O
resulting compaction (slump 12 + 2.5cm) F2-4] 0075 | 125 |120] 584 467 | 6197 | O
Series | No | Amplitude | frequency | time | Concrete | acceleration Work | Result G-1-1 0.100 1.00 45 5.94 3.94 26.35 [@)
a f t M da(rf)*  |M(raf)’t G-2-2| 0.100 1.00 60 | 594 3.94 35.14 O
(m) 1 (e=1/s) | ()] (kg (m/s’ J-s G2-3] 0.100 100 |90 | 594 394 5271 | O
G-2-4| 0.100 100 |120| 594 394 70.28 O
G a7 0100 1.25 45 | 594 6.16 41.18 O
: G-2-2| 0.100 1.25 60 | 594 6.16 5491 O
a1 oors T25 87 w62 1 2288 | O | G-2-3| 0.100 125 | 90 | 594 6.16 8236 | O
8-2 | 0075 1.25 60 | 5.87 462 3051 0O G-2-4| 0.100 125 [120] 594 6.16 109.81 [@)
B B-3 0.075 1.25 90 5.87 4.62 4577 O H-1-1 0.150 0.75 45 5.94 3.33 33.36 O
B-4 | 0075 125|120 587 462 61.02 @) H-1-2[ 0.150 0.75 60 | 594 3.33 44.47 O
c-1-1] 0.100 1.00 45 | 587 3.94 26.04 @) H-1-3| 0.150 075 90 [ 5.94 333 66.71 O
C-1-2| 0.100 1.00 60 | 587 3.94 34.71 Q H-1-4[ 0.150 075 |120| 594 333 88.95 [@)
C-1-3| 0.100 1.00 90 | 587 3.94 5207 O H T 550 100 | 45 | 594 592 59.30 @)
c le-4 oo 100 [120] 587 3.94 69.43 @) H2-2] 0.150 100 160 | 59a 597 79.06 )
g':'; g': £ : zg ;‘g 2'3-7, 2-:2 ;‘:—gﬁ 8 H-2-3| 0.150 T00 |90 | 594 592 11860 | O
o3 0100 125 oo | aa7 616 8136 S H-2-4] 0.150 100 [120] 594 592 15813 | O
c-2-4| 0.100 1.25 120 5.87 6.16 108.48 O Note: O ...condition of compaction is good
D-1-1] 0.150 0.75 45 | 587 3.33 3295 [@)
D-1-2| 0.150 0.75 60 | 5.87 3.33 43.93 @)
D-1-3| 0.150 0.75 90 5.87 333 65.90 @)
p |b1z4l 0150 075|120 5.87 3.33 87.87 [@)
D-2-1]_0.150 1.00 45 | 5.87 5.92 58.58 Q Uniform
D-2-2| 0.150 1.00 60 | 5.87 5.92 78.11 Q concrete
D-2-3] 0.150 1.00 9 | 587 5.92 117.16 @)
D-2-4 0.150 100 120 587 5.92 15621 Q

Note: (O ...condition of compaction is good
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