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Development of a long and narrow wetting sensor monitor system for

the purpose of concrete-filling management

Kenjirou MATSUMOTO *!, Makoto UEHARA *?

Abstract

We installed a newly developed, long and narrow wetting sensor monitor system in a full-scale test structure in order
to monitor how concrete is placed and filled into this structure. We observed, through the transparent form in the
full-scale test, how the concrete was placed into the form, and compared the results with the monitoring results which
were given by the long and narrow wetting sensor through an PC-based simulation. Since the former match the latter,
it was confirmed that the sensor system was able to detect the placing of concrete in real time. It was also confirmed
at the time of concreting that if a certain section is filled compact without voids, this status is recognizable from an
output ratio from the long and narrow wetting sensor system, from which we can know the status of the fully and
densely poured concrete, while the concrete surface of the full-scale test structure after removal of the form serves
as an indicator of the fact that the concrete is placed with an enough density and in an adequate manner.

Keywords: long and narrow wetting sensor, monitoring, confirmation of filled state, real time
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4 Wet_13 94.8 Wet_29 92.8 Wet_45 97.2 Wet_61 97.2 Wet_77 97.2 95.8
3 Wet_14 95.6 Wet_30 96.8 Wet_46 96.0 Wet_62 98.4 Wet_178 99.6 97.3
2 Wet_15 95.6 Wet_31 95.2 Wet_47 93.2 Wet_63 96.8 Wet_79 99.2 96.0
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5 Wet_76 94.0 Wet_60 97.6 Wet_44 91.2 Wet_28 95.2 Wet_12 96.0 94.8
4 Wet_77 92.8 Wet_61 91.6 Wet_45 93.6 Wet_29 96.4 Wet_13 96.0 94.1
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Wet_97 98.4 Wet_106 102.4 Wet_115 108.0 Wet_124 102.0
Wet_98 99.2 Wet_107 101.2 Wet_116 103.6 Wet_125 166.8
Wet_99 98.8 Wet_108 100.8 Wet_117 102.4 Wet_126 125.2
Wet_100 100.8 Wet_109 103.6 Wet_118 100.4 Wet_127 99.6
Wet_101 100.8 Wet_110 101.2 Wet_119 100.8 Wet_128 100.0
Wet_102 100.8 Wet_111 99.6 Wet_120 98.0 Wet_129 103.2
Wet_103 111.6 Wet_112 100.8 Wet_121 101.6 Wet_130 103.6
Wet_104 107.6 Wet_113 100.4 Wet_122 100.0 Wet_131 102.4
Wet_105 102.0 Wet_114 96.0 Wet_123 104.4 Wet_132 100.4
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Wet_97 92.4 Wet_106 92.8 Wet_115 90.8 Wet_124 88.8
Wet_98 92.8 Wet_107 90.4 Wet_116 91.2 Wet_125 89.2
Wet_99 90.0 Wet_108 89.2 Wet_117 88.8 Wet_126 93.6
Wet_100 92.8 Wet_109 90.0 Wet_118 91.6 Wet_127 90.8
Wet_101 90.4 Wet_110 90.4 Wet_119 89.6 Wet_128 88.0
Wet_102 93.2 Wet_111 90.0 Wet_120 89.6 Wet_129 91.6
Wet_103 90.8 Wet_112 89.2 Wet_121 91.2 Wet_130 90.4
Wet_104 90.8 Wet_113 92.8 Wet_122 92.0 Wet_131 92.8
Wet_105 89.2 Wet_114 92.8 Wet_123 92.4 Wet_132 89.2
P 90.9

4. 4 29— MTAARDIKS

a7y J— M MTARR, sHOY 7Y > 7T
M4z 30 ICREL, ML TE=41 7 2AT
VW, a7 U — MTIAZNS 6 HE TORRIENR
oM EOFHIF R AR —11, B—12 (2R
F, Ay 7 U — MIELC#E LR Nol Br
WZBWTIE, miEhar sV —§, E@mar sy
— bRy FHAERa L ) MTARE  E O
#O 0% BN D SOWRIEIIRT DR 1§ | e
NELIT-, £, FMTICE LT E L7- No.2 & 0:00 24:00 48:00 72:00 96:00 120:00

HRBRSR (RERD)

YHIZEBWTIE, a7 U — MIARRHZ 2 7 M—11 BERgiarZ7V—1 vryHhH=R
100 ‘ ‘

U—=ho/mpn—E LI Licky, B
00 [t
mole, ThUE, Yy iazars—hEEE DI E—
75§J§; & %Z’_ % ﬂéo %,ﬁz@g‘égﬁa:%b N 76 , 0:00 24:00 48:00 72:00 96:00 120:00

70

60

50
40 AN AW

Y HAE (%)

T HHAE (%)

D HITRIT 40% FEE OB % 7~ L, fi 1% O Rzl PO B
50
Lizar7VU—F§k T%%$ﬁ§£f£0 TWahrZ & 10 [ —€>¥No1A —€>#NoaB —E¥HNo1C — £ H¥NolD —E>HNolE —t>HNo2
ZBESR (BERE)

PRE TR I AR AMES R BRI L g o
0 |
VA VTEAL S O ERREECIXE U EIE T X—12 E@EavZ7JV—k BUoPHAR

10



e LZpniE i L 7r o TRY,
FREDOFERZ R LTV D,

ARIOREFRRTH

4. 5 EEINEER

¥ % No.1l BLUNo.2 2BV T, HFHHRIEN
T UICERE LZIERE R T LB ERNE R
& RBITRE OB E T O R BISRIR 2 O
THR—13, B—14 1T 7, Faikiiat o i
& Y% 200mm [HE CTEEI 8 MaRiE L7z

M, v ) — FOMSTIICKRIBO BT X
D FIXHICIREE S O R Dz 2 L0,

EHANC LY, B BEOFEEZ I CHFOH

EMREN EA LTV LR ENS, a7 —
~ DFTIAAL TR G ORERER, =7 Y — Bl

EZIZB VT H AR A TIRE ' 03 IER I
RRLTWDZ ENMERTE,

a5
AR —&v¥No1A (BUAOEERD

40 —£Y¥No1 B (FHADTE)
Y YN0l C (HHADFHE)
Y YNo1 D (FHADFHIE)
—2YYNo1 E (FHEDOFHME)
—E>YNo2 (BHRDTIHIE)

2021/3/16  2021/3/17  2021/3/18  2021/3/19  2021/3/20  2021/3/21  2021/3/22
AERERE (B)

K—13 ®mRBI= 7 ) — b BEREE

T —€ FNo1A (BHAROFHMR)
40 —£YYNo1 B (FHEADFHME)
Y YN0l C (HRADFHE)
Y YNo1 D (HRADFHE)
—€Y9No1 E (FRRDOTE)
7-&/*”1 .2 (HmOFEHE)

g 15

2021/3/16  2021/3/17  2021/3/18 2021/3/19  2021/3/20 2021/3/21  2021/3/22

AEEERME (8)
M—14 HL@E=v7V— REAEHE

5. F&H

HWIRIENE =V VTV RAT LB
a7 U — MEOFERBERBRAK O TICH#H L
7‘:%\*51‘% a7 ) — MTIAZRLO YR & FEtEfE
BIART AT IANAEITHD Z EPERTE T,
AREBRIZE 0V E LN RE L FIORT,

11

PHfris 2021 No.35

O#FRELE LY AT AICE a7 ) —h
DFTIAFZIRILZE U TV 2 A L TIEMICHERET
L2 LEMARETH D,

@#RIELE U FICL Va7 U — FOFEER
WOWEIZFRETH D Z BRI NTD, B
P ORKERIZHRT 7 U — FOFEIRN
BTV RNENEEIC R D 0,
90% Z B 2. 5\ IR OHE T, FiE
RO AT B 72 WEDORRBED R T
=T

@)=z 7 U — MEAAZRICHRBENLE Y 248
ML RERZREIT > 7255, sl
Bica 7 U— MEA~DEEEN 72  fRIRH AT

BETH D,

@WFREN P ICHEL TV DIREE VI
L0, fiAgniz=a 7V — hOREIRE % H
ETDHZENABETH DL Z LRSI, £,
FEREREZHICL 2MEHTEICHR RS
Rl Loz,

a7 J—Fh

A
AR EZITT DY, THEEFINWEL
SVIN= D NE Y NE S T 55 NS S RS S S TN/
TRZFENRAER, SPARBMEAIRITIE, E<HELH L
FFET, Flo, KV AT LAOBEICEL,
B EIEHE - BRI T =y 7 MREK
WEHOEZR LET,

BE IR

DREHEM, KARER, SFAESL, RRG, 7
ARETRR  ER - B — 2L D A AR
ARER MM OENETE =X Y VTV AT LD
BoE, AAREGUESBANMESE, 5 25 %, 59
75, pp.33-38, 2019.2

DEFIRIH, RARZFER, FARES, R, 2
ARKETRR, EFFk: 27 U —bsOFEEEFHIZ
ELDERERAMTED2HRELE T
LOBR%E, B ARBE PR RESE, 26 5, F
64 %, pp.851-856, 2020.10



