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STUDY ON COMPACTION OF CONCRETE BY HORIZONTAL VIBRATION
WITH LOW FREQUENCY AND LARGE AMPLITUDE

M.W. F 0 7* 30 fl T
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Tiavonge M.W., Shinji KAWABE, Masaki MUTO
and Tatsuo OKAJIMA

The noise of the vibrating table at a concrete plant disturbs the workers at the plant and the people who live around it.

This paper proposes a new compaction method that is named as the horizontal vibration method. The new method has

the ability to replace the vibrating table method. In this method, the mold is shaken in the horizontal direction with the

low frequency and large amplitude.

This paper presents the relationships between the amplitudes, frequencies, compaction time of the horizontal vibration

and the resulting compaction, then describes the effect of horizontal vibration on the concrete. The results of this study

indicate that the good compaction can be attained with the horizontal vibration method.

Keywords : compaction, horizontal vibration, frequency, segregation of material, distribution of compressive

strength, air void on surface of hardened concrete
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(a) Horizontal vibration method (b) Table vibration method

(stump:21 % 1.5¢cm) (stump:12 % 2.5¢cm)
Fig.1 The differences of the horizontal vibration method

from table vibration method
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Fig.2 Noise levels of horizontal vibration and table vibration
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NHMBEFHIAT0 ML L DOHHAKLTH > 72, IRENNEEL 3.0m/s?
BT ENE L THRIEERMNIE -sUEEREVBE, DEDIEH
B Z BT 5 F THREONWEEL o 2. -t S-3-1, S-
3-208RIT, BHEFEMN3LI -sHUTENIVWIIZHEDLST, REEhn
HEN 3.0m/s2 K D RENEBIIMEDNRIFTH - 7=,

4. RTEMEEG(CL S8R
4.1 RBRAE

KEIRE S RO EBREE % Photo 2 & Fig 4ImRT . 1 ON— 5
WOE—F—2BNITALEEERS®T, KESROFEEEEDH) )

(c) X : Worst

@ O: Good
Photo 1 Conditions of compaction (Evaluated by visualization)
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Table 1 Relationships between acceleration, work, and
the resulting compaction by using a small mold

Series | No. |Amplitude [ frequency [time |Concrete jacceleration | Work [Result
a f t M 4a(nf)?  |M(naf)2
(m) (Hz=1/5) | (s) (kg) (m/s?) (J-s)
S1-1| 0.050 1.00 45 | 920 197 1020 | X
§12371770.050 1.00 807820 197 136171X
8913770050 1.00 907820 Vo7 2014777
§54770:050 1001207920 197 TR
S2-1| 0.050 125 45| 920 3.08 1594 | X
§233°170.050 1257717607920 308 21887
SR R R .25 80" 990 308 31897
§-2-4°17706.050 1.25 1201 7950 308 4252 10O
S-3-1] 0.050 150 45 [ 920 444 2296 | &
813257770050 150 607950 444 3081770
§23137) 7 0.050 .50 80777850 444 4582770
S L) 1507112077920 444 6123770
M-1-1| 0.075 0.75 45 [ 9.20 166 1202 | X
M-1-27776.07% 0.75 60 620 166 1722717
M-1-3]770.075 0.75 90| 920 166 2583 X
M-1-471770.075 0.75 1120 920 166 344477X
M-2-1| 0.075 1.00 45 | 920 2.06 2296 | X
M-2-2]1770.07% 1.00 6071 920 296 3061 | X
M-2-3]""0.075 7.00 90 [ 920 286 45977 "A
M [M-2-4] 007 1.00T1207 920 2.96 6123770
M-3-1| 0.075 125 45 | 920 462 3588 | A
M-3-2|0.075 .28 60 [ 920 462 4783770
M-3-37770.075 1.28 90 920 462 AN )
M-3-47770.075 196711367 930 462 9587 | O
M-a-1] 0.075 1.50 45| 620 6.66 5166 | O
M-4-270.075 150 601 920 6.66 6888 | O
M-4-3]770.075 150 907920 6.66 10332770
M-4-4]"70.07% 15011207 930 6.66 137767170
L-i-1| o0.100 0.75 45 | 920 222 2296 | X
L-1-2°1770.900 0.75 6077920 2752 3061 | X
L33737770:700 0.75 90 [ 920 297 458771TA
L1747 7707100 075 1307 920 257 6123770
L-2-1| 0.100 1.00 45 | 9.20 304 4082 | A&
L-2227770400 1.00 60| 9.20 394 54427 "A
L s 6166 1.00 90 9.20 394 8164770
L22°47770:100 1001207 920 394 108850
L-3-1] 0100 1.25 45 | 9.20 6.16 6378 | O
L£235°7770:160 1257717607920 616 85.04 70
735377700900 725 807920 616 15758770
L7347 770:900 128 120777850 616 170.08°70
LL-1-1] 0150 0.75 45| 9.20 3.33 5166 | &
LL53727776.150 075 80°] 930 333 6888770
LL523]77013%0 0.75 907950 333 10373270
LL59547770.150 0,78 11507950 333 R O]
LL |t o750 1.00 45 [ 920 592 .| 9184 | O
LL22277761150 1.00 607950 597 125746770
[L52377700180 .00 90" 920 597 1836870
CLI228)7"01180 1067112077920 580 25491770
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Fig.3 Resulting compaction by using a small mold
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DAT > TE21~22em TH o 1=, 28 HIEREREO MEEftRE (o
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Fig.4 Description of experimental equipment (units: mm)

Table 2 Relationships between acceleration and
work by using a large mold

Series Layer |Amplitude|frequency| time |Concrete |acceleration| Work
a f t M 4a(n f)? M(= ah?t

(m) |[Hz=1/9)| (s) (kg) (m/s?) | (J-s)
Fixed Bottom| 0.100 0.75 |180| 11.56 2.22 115.40
frequency | Middle | 0.100 0.75 120 | 28.92 2.22 192.47

0.75Hz Top 0.100 0.75 60 | 28.92 2.22 96.23
Fixed Bottom| 0.100 1.00 | 180 ]| 11.56 3.94 205.16
frequency | Middle | 0.100 1.00 [120| 28.92 3.94 34217
1.00Hz Top 0.100 1.00 60 | 28.92 3.94 171.08
Variable Bottom| 0.100 1.00 180 | 11.56 3.94 175.24
frequency | Middle | 0.100 1.00 | 120} 28.92 3.94 267.32

1.00-0.75Hz | Top 0.100 0.75 60 28.92 2.22 96.23

Table 3 Physical properties of aggregate

S (fine)_|S (coarse) |G (#15) [G (625) |

_ Maximum size (mm) 1.2 2.5 | 15 25 |

Density |Surfacedry | 2.58 2.67 2.63 2.64
(kg/m3) | Ovendry 2.55 2.65 2.59 2.60
Water absorption (%) 1.51 0.98 1.60 1.25

Bulk density (kg/ 8) 1.56 | 1.58 1.58 | 1.64 |

Table 4 Mix design of concrete (slump:21 = 1.5cm)

Unit volume (kg/m®) AE Water

W/C| s/a W \ c s | s G G | agent | reducing agent
(%) | (%) (coarse), (fine) | (¢ 15)| (¢ 25)| (e/m") (g/m")
48 | 45 | 157 327| 619 263 | 283 | 660 | 32.7 3270

Notes: S:sand, G: gravel, W: water, C: Cement, a: aggregate, AE: Air Entraining
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500r.p.m. ICEE T 5. BLEAEOME £HHE L/-1%, Mip4E%D
7 DIEMIREE T LA S —RERRBRE THE T 2.3500 7 OF
HREE RO EMBREST S,
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Fig.7 Image analysis equipment

(a)Recording image (b)Change the shade  (c)Evaluated image
Photo 3  Evaluation process by using image analysis
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Fig.8 Segregation of material
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Table 5° Mix design of concrete (slump:12 =+ 2.5cm)

w/cl s/a Unit volume (kg/m?®) AE Water
HFMREOEFICDONT, HB2E2 V) — FIEFELRER, () BE wle s S G agent | reducing agent
a7 Y—NI%H%, pp.105~ 108, 1980.5 ©6) | 6 (coarse)|(fine) [ (¢25) | (g/m) (g/m*)
8) Yip, W.K. and Tam, C.T : Concrete Strength Evaluation Through 48 | 46 | 132)275| 628 | 267 1038 275 2750
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(a) Segregation of material

(b) Compressive strength

. Air void size (m_mz)
(c) Evaluation of result of air void on surface

Fig.11 Table vibration method (slump:12 & 2.5cm)



