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Fig. 2. A block diagram of measuring
system.

K[BELRIBL VI —EALTI V2 ) — MEKE&KOD
—H & DHEL, WHORBE vy —cTThERY,
TYVTYS, F4R7 ) I x—4—ick- THEL,
Fvaxa—7, P I3 Fi—4—, QHA
vays 7 N L THELER, BRTIFETH
3. U, avs)—rERE~D vy —(z 0
&, AE 4 —%2FEALTH3)0Mb iz, B
ENREEAVWTT A7 —%7 5 » EHRESEED
thRiclbtidictk, 7Y —REHLTAE 4 —
R b1,

2T, ARRicH i 3HBRBIIEROBT L
KBiFsL5uEREAOYT, AEHRHOBRICERT
ARBUEBELBHZHR LT E8cEB S AL,
BREBERIGIE, 2 AEHRYZFLLRALTHD,
zh&b, VUBKE EDOERDEEICI: AE HR 21T
STELTETHS. HEROBEREORBLBIL
borBhilE, BEMiciR, SSREVARRERE
MRELILEAEDTEH 3.
BEEHOMAYTRENDOERTIREVRF A
EFL, Fig. 3iICRT &S5k, ADBEA e, v
27 L %&FBROHABEE g(t) &hi, f(H) kv
7 L DERBIEICE > T (ILELSNTNMD & h
3. COFERBIEE T « v — 5l LIRS BRI
EIFR () iewd 5 g(t) oBE» S, 2OL ST
BRIELSI ST VX 7L RBORIEE £ 0t
EREGRERALLS LT300TCTH 5. KHAETH,

COYRAF LEEEABBEARICBIFE 7 s 08 —8&

HELTHRYHEL, ThitESHT YR F400R18%
BRIEY 3.

o(e)—

b >

' E ~ ? d
Lol
tte) —{ - }—11 le)

v (t)  olt)  wa(t) v (t)

f(t): Incident wave
wu(t), we(t): Transfer function of the
’ transducer
s(#): Transfer function of the specimen
wy(2): Transfer -function of the amplifier
and filter unit
g(1): Detected wave

Fig. 3. Transmission path of signal wave.
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Fig. 10. Variation of filter properties for
the specimen size in the frequency
range 1~ 100kHz.
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Fig. 11. Variation of filter properties for
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the frequency range of 1~ 10kHz.
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Fig. 12, Variation of filter properties for
air content in the frequency range
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Fig. 13. Variation of filter properties for
water-cement ratio in the frequency
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Fig. 13 (3 B BA~F#:30mm, % 5 7 12cm ©
Frv=varys) - rOHEBAEKBH S W/CEL
K4S 7 4 g — 45t 2 R R 1 ~10kHz BT
RLEbDTH 3. chkb, WCHNSLBIC
BT Fi A& > TOAEMN S, iz W/C
MANSLIEBRCE-TEA VP R=R bhDEA ¥ }
REMKE (D, BL—2 b oD B 1% BE
MRE(RZLDEEXONS. ¥k, ChdDa >

7Y — b O AR50~ 500kHz MoH414BBic
BYAE7 4 03 —KE b HEHSTE—2RE
MRTH/E 1, —BICBLIIVH, WICHREL
153 ICHE-» T — 7 RIEMNSEMIC/IE & 12 24 EHS
Sohik., iz W/Coliinddtices v R—2
FREEMH 2B E, BIY, BEEMICHES poD
MMSHEZ SN B, BEXY b 2RDTHBE
W/C=65%C pass74%, W/C=55%7T pats72%.
W/C=45%T pa=T70%& 7> Tl 3.

4-7 AR EBBE & OB

ERBTEALEYY-XD,E F, G 0gToay
2Y—}F, BENEN, AV FR—Z PCDONTRE
B) ik &k > TROEDFERI & EHRE L OBER %
RHDBEFig MDkS5iciss, #RLhGMELERK
LR EDBERICOVTRES ORBMEINTED,

Concrete

=
Q
Q

300}

Compressive strength oz (xg/cm®)

200 .
2.0 3.0 k.0 5.0

Dynazic Young's modulus Eo - (kg/en®)
calculated from F

Fig. 14. Relations between Ejp and o¢ for
several conditions, (1)variation of
aggregate size, (2)variation of air
content, (3)variation of water-
cement ratio, and (4)experimental
expression by Takabayashi are
shown.

FEXINERAMBREIATHE. 20D 12,
oA (13)
E;=265yac% 10 (13)

228% il L TEDICRL TV S, 2oL
b, W/CZ{t, BKBELICHT 3 HMRBIRIIED
HETTIAL TV 3DI/~RT, BHTiEicyL TR

—(18)—



MAXKFIYRMEMYE EIBW3IS (M59—12) 195

SohruanEThy, &ic, a2V —1t, TS
Wy, AV FPR=R DB N—THPABICERRE N
TRBTEETIUHHS, T/, WCLELARE
fbicke > BRI (AEEL 2 VERWTUZIZERAL
THY, ALES BBERKEDIL->TVIb0EEL
Shz. 5, JBELZ LICDNTIR, ITREBOK
OB LY KL AHHARNELL- 20T, B
NHMEETEL-AboLEIORA, M, Ch%
BERyOBRALE. Tk, BHRORKEIHRELC
CTCORBICHART E«MEFREBMEL TS,
ZhizkicRLi &S ic, BHFRECK 3HEHOH
ERRVEIRED ENICHNTETRHEZH, B
DEPY 4 X5 LUVRESSE, KREGHHRLIBSE
HXHLE, ASOHBIZLBAATERL. LHL,
AEZRTESIER XY, a7 ) -t OEERE
EDHMER S OBFICIIS  OREERMBATE
b, BLT, HHIHUTHL boTREVWEEDN S,
R & RS MER { H U 3 10biTil,
Lhs0E ORBEREN VAALBERREH & H
TENMKETH D EEX 5.

4-8 HERREBRAOBEA

AE concrete
{air 7%)

Cyele

nusber

=l
N X

180 /A
” |\
" L NIV
V] \
S NN FAY NS
: RV
° JV ANV

10
Prequency(xiiz)

Azplitude 200av/untt step)

Fig. 15. Variation of filter-properties in the
freezing and thawing testing.

Fig. 152 AEa » 7 Y — ME&F ) 7 Bo B ERE
BRABRBICKIIE 7 s v —HikoELo—PERE
#fER 1 ~20kHz TRLEbDOTH 3. 5 kHz BT
DT — 2 DHETP Z DREOY 1 7 L EicHd B
EOMTFMHRASHh B, 3, kftoE2C—-7, &
3v—7 %, BRRKEARICEIIZV>>bDEHT
BE—IBMERSNEH, E2¥—I UKD DI
21T, S—2BREIERITB1%, ik HE
BLito T3, Tibb, HEREY 17 VEROE
{bicstd 3 € — 27 OB PRIEOR(L ic— R HR
THAPTH 3. ChiZNEHILBI BT84 —BR
RO HEBELOHE, e+ —Mbftirbficsid 3
a3y ) — b REHMKELEEL, € ryr—o@RikS
T~ OHERRTEME T ET € » 4 — b it b
ORDBEASCEET2b0LEL 503, RED
2B L TKRBRELARETE vy —2RbfHiFoh
BEONTRMBETHS. ¥, Fig. 1612 W/C=
5%, A7 v7F8ecmDSL—vays)— LU
AEav7 ) — M ERRT %) KoV TOREEE
Btk 3 F\ & LEBS BRI EREER(Fi/ Fio)?,
(hn/fio) DEALERD, HRBRDEOE( L OB
ERLEGOTEH 3. cthib, BFEE, iRk

Freezing and thaving cycle number
60 120 180 240 300

(-]

g

O—0 AE concrete Ultra.-m.

O—-O AE concrete Resonance-o.
D—Q Plain concrete Ultra.-m.
O~ Plain concrete Resonance-m.

120 180 2k0 300

dynamie Young's modulus (%)
8

.8
&

g

0
o

O~—0 AE concrete
C—{O Plain concrete

Ratio of weight Ratio of relative

decrease (%)

Fig. 16. Variation in the freezing and thaw-
ing of ratio of relative dynamic
Young’s modulus by ultrasonic
method and resonance method, and
ratio of weight decrease.

iR oEIIIE-FRT 2 WM B, F
1z, MERDR BN GHERBE IR T
2EH 5. &oic, Fig 1713 W/C=55%0 AE o
79—t ORKRBEBRICKITE 7 4 12 — 5%
ABHEAR 1~ 10kHz ITRLAEbDTHB. ¢h

—(19 )—



196 BER7 4« vs—KliICX3a 2 ) — + BROFUEREICHTIMA KE - K&

Amplitude

Frequency(kHz)

170 ayedes

130 eycles

210 aycles

300 eycles

: ’ﬁ'“ v

Frequency(kHz)

Fig. 17 Variation of filter properties in the freezing and thawing
testing in the frequency range of 1~ 100kHz.
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