(1) wmEBREISBHI 7 - LoEEBRR

Y E AR R AA ZRFER OXARF

1. A8

ﬁ%ﬁ&ﬁﬁe,mm%”u;71ﬁ%m%fﬁﬁﬁﬁv,ﬁ%,iauxﬁ—vyfu;71mﬁéﬁ@o
TVERTESR, LTRRY, 1270 -+ BANoRSE0MELERERTALIL 0TH ), HIRAR
BIBEIANSRREEMTNA, ATEAS I, B2 ABRLINLLEASHAHI L7 ) - L AEHER
B LT, 4037 -FROBREF A, ARIRNIBERES LT, Yo REMERBNT A, LOL
B, Errhod AENEEACTLOEE 20 ARENH Y, SHOMANRECH A,

Aoza-7

2. MERB IS WFHH
A AR KB A

FARASIEARB AL RDHCOHBERES K - S
AL ERATEE, WRAESAEBID, DA e ogpe . e e
$oundmd cmESH, 1> 7)-todrmHmYK
AUt RRARNAS T A, EMEEGAL T - A wman

7 o & O & \ﬂ/// 77
85 m0, 2HREIT-1ERYS-2 L, Y E P R AM-2 2 T2 R
S -—2T3L7)-Feavzy-FrRtoE (E
. » . ; 5 e Sy S
28, 5BE50RB)ORROVPDRRNAERAL o

R BERRREE

- = 1
BBOBRICHEL - T3,

TR BRAORETDHA.
MEAD & -—BADREFCRBIE, T v 202D -
TUAR ¢ RHPEAFTACHT B E. L, REILER
w3AAZ7 ) - Lo RRE BRI 100 KH: AR T D A
N, 3270 - FoSRERRS > HFBREAHADTH
BRERRIMABATLASLS I LE(BL)

1279 -F0AR3T (em)d, 307 )-FoRM
RIEHREE GV (m/sec) , ARBBAPHE &t ( msec)
t3Ide, RXUCADIHA.

T=v-:%-n’

R RIB
B R CR W) ()

Vemmn
R
(1)
Tt ERRosATEL AW, 127 ) -~ Fodi
REBEAVEH LK 0sRENdBH. FRIKLAT
JIoKk, BRSO RBRNFS M A%EGE, OHXLY
327 - FORSSFREI KA, RE 2904 21K2
Y7 ) - BB OBENRY BE S, AR TEAL
1Ll3d2EDa2279) - FEBTFHTHA.

a7 )-toBBRBHERES, #E, W2 AT

AR

BBEFSUR- ) 7 a7 oBEREREEIRS - T
FOCwEr, ColARSALHAEENPBVED

SRR R 49)(2)

BE2

_1_



HAERARLLAIL7)-FoREOKRBLOKD S 1

K BAH s s EORY, Foilo Koo RH | P R RAREHE ACRREE  Toiar
CBIBB oI otEd R IABRAREO £ H

3
F ok s K0 EREND . X< THBM Tw

BBEOHIKRI (D RKAIBFRA S -T2V 7Y
—FOBRAGHRABREAL L, ®3 (@ K
Ja70%6 3, BRABHRES AR TCED S Ao, -

BeACHER  AvrI-7°

¥ &
==L
V=% 2 z b 3

B3 oBsd, tov-rBaca L 8EHn
TVAED, (QXE X033 RATIAICIIEERT, B
BEFTLE LR, VenTQXTBIHABERD 1.1 48

NEH L VO BHEAE. d 1
3

8 2 BRREAERERE (HB)

A be—zx — &
4 %
3. B R (a) b)

3—1 #EFCrLBBHE

FoAnRBToRZRA0ABRENR T ALY I, %
BoDAKREIEBT AT CINS ), BBROMAARNR
SR IARA oA EBI O L Et 0T
HY), MERRBRYEORUIRROLDIC—BR- ) o
TRSAITHREATLG> . PEHBROFBEL S,
4 (ALE), BR5, 6 (BRE) KATZHYTH
. ARE0BE, BERREIE 4000 m/sec T LM R
130:2msec KHADT, DX )T i1d40m iR Hb,

7, K-) S THRBERANSbaASILH LD Semsy] Eum+wﬂwmnﬁ
S7) - e EBRrGBLTEY, CoHKBOAS Y
W0emy 5, BBBBRBULABELEL KL TVA,
BREOoBSIKE, FE5A3SL 291220k -7
BE» A ARR SR NG ) MR TH» . K-

0-1msec/div

B33 SBABREE ANRE ORRAY

Y OTHE(FRE6)2”h B 7Y - F rdEa
>70 -t odHE LEBErOGH I DY, TodT
MEBORBEO BB IS s AR BB ERBRED NF LN
t oMK CE B, BE, AWENRE Y, Lito#k
REZK0BREST LT AN, HERELE SIS
ReK- ) 7THRERBY R —HL T b,

3—2 #BWFLAANRIEAEBE

EE4 SBIANFHBEEARE 027 HRET

FBEBELIC7 ) -FtoABARECILT ) - F

_2_



A7 97 vy JoABERLWL, FANKEIRROLD
E#EHEBL AL LEtOTH A d T,
MeoEemic, BRoBhC-BR- Y L7 EA
GoTuwhd, BUBEREOARRBIIHL->T1WEE3(b)
KERIBERAOH LS > THEB->E. RIREY 9
PIEFAETRAT. CoRMERHNHERE Men X
BRSNA., K- ) 7SR mEFBBE L AR
FORMUBEI LRI CEYITHY, FHEBMRIA
BRI, K- o7nE05 0B AR T IV, LE
BE-V TS RBRARMNRCERIALEA A
Lol sd, F7HGALY . JOFRLHMIEI T
wIORELEATHA. Ik, PRNRLERE 8 C

L I

HARKR]

0.1 msec/div

BES5 AR WEBME ORRRY

3—3 BaowmWHEE

BEOHRES YRR EELB L, KEo Lo BRI -
BIABRIOZOOAHEAAI L EIRH L LTREL
KtoThhH. BOOWREERIKRI ¢y TH
), FRBRRAISABENS I, FH Iy ) - b
BuE3nBEYVIHEABINLL LK, oL a

SEE RG> TVALBRESKHE. TOBHRIEISH% RHE W RUE BIRE 5P -
PSS HAFIROREIS KA (HBLIPITEAD .
AWMEREORBETRE XS HBMBEE 13 500 ~ 2,000

) &1 BB BIbEE SRR
m/sec ¥ BBIChs INIYXNRHSHAH. A

Mi3as79-F0BRFRXLOLKIKTT v IO REN w ok & | Kouoric| AR | g =173
T kAER [RI72.%. 2 &5 BN
Bl vEotrdr. AWMEREOSIIKIU7 )= F
_ 4 8o . 78 - =2 6 .
OASNHASOATIIZ, 1.7 -Ftokme AW
5 . . . (o) 55 m 57 2 ., 0.2
ISBEBRENNG)ES TunEABN, BB —
N . N 75 71 —4 .5
PBHELErI 7 - FAOERARIBENDSS 2 L) cm e | 1 m
5. () 5 7 oA * ef [
&) 65 (ol 587 | —W0~2 T
(A) 0. 2. 4 3
) 60 .| * o +
) 0 R # 9 2z .
W) 80 ST | T, 3
(R) 90 om F 8 # B 2 p
FL R HABs) 0zt V=;,¢;30;:£/sicm L) 60 .. 6l o T s 2 .
Il m.

BET AHLABIBRBA \)E 02



Dirousnstl

® ﬁ 8 i%l-??/bﬁlé&iﬂﬁ BRI, L i q m %W'ﬁ?ﬁ’ﬁﬁfﬁ’]i%%

4. Huers

HEBEACSSI27) - L O2BRRPE -, 2R LEN, PALHOARE BRI NEH IS K.
S, 10b33, 227 ) -t oBBARCIARIXRLORE, 127 ) - oS XAFS LIS T Y-
FEBORAREERAR T HALEASMALN, AFLTCERRPANILEVED, BT KAT EE& &Y @RI
IARENDA.

M 327 Y)-FoBRBBEREEORE (SR THLTTGH) .

@ 2¥7)-tERmoBMoAR (B4, K, 2EB P URKERAORESoR).
LGS, LROBABSE, ERARBR(ETLER) $IUVRAECO K- Vo7 HR2OBES 247
LHITZREY, SR A DL EA HHA.

KRB, BABARE HEMmp ANERW, DAERBLE WALERSHM, DAAAME BAIL

B FAISROHEMKSAIC S, BIRCELC ISR OMABEBDY, 3L EREREILMHEAT S0 0
Kovtgt&aekL 39,

XSS

D kdARnE, PRDZL; 1*6}!%!:@7&@7#31415&(:;éﬁkz\?&:‘;&i@li, e EB, 2 -z (287), Ne1275,

December, 198/



(1) Measurement of Concrete Thickness with Impact Elastic Wave

Seisuke . MISAWA
O Ritsuo NARIUCHI
Chishitsu Keisoku Co. Ltd.

Abstract

We measured concrete thicness by using impact elastic wave in a
tunnel and a bridge. The impact elastic wave method is investigated and
developed by K.IKEDA etd’. The method is showed in Fig.1 and elastic
wave 1s oscillated by a hammer impact. Concrete thickness is estimated
by measuring travel time of reflected wave from the boundary of concrete
and any other. Concrete thickness is estimated by the following equation

T=V. 5107
where T is concrete thickness(cm) and t is travel time of reflected wave
(msec). Elastic wave velocity V (m-sec) is estimated by measuring the
velocity of ultra sonic wave.

Main results obtained are given as under.

(1) The concrete thicness obtained by impact elastic wave agree with the
result obtained by boring to a certain degree. Therefore,we think that
this method is useful,

(2) The error which occur in the case of estimating concrete thickness

is large in the location where weathering has progressed and cracks have
growed. Because it is difficult to méasure elastic wave velocity in sich
location. '
(3) The sort of material (air,water,rock etc) and the size of opening
which exist at the back of concrete are obscure in the present condition.
However, they will clear to run a model test in a laboratory and compare
the results obtained by impact elastic wave with those obtained by boring.



