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STUDIES ON THE STRESS TRANSMISSION BETWEEN REINFORCING
BARS AND CONCRETE IN REINFORCED CONCRETE MEMBERS

1. ¥

S

Gy ) — MR, $kFE =02 U — b LAY
HIISHERET D 2 LI k> TEOBESBHENR D 32
> TW5b. ZOMHEDISHEER, $ftar 0 —k
& DEFE T b 2 S RE COMNBEREIZL L BEKEL
TWd. Lieh->T, SATIREE A EOEGRFDE
HIZRBEHEL, 2027 ) — O ERELEDS X
HICREERTWS. L LD s RIS 05>
WTEZ D%, RO NG A Pk O MR LIRS 05
BOEZXFERBLC, 200 T 2 LAERE T i
FHRE TORERROLICBEL TELRLTHS. &
AN, BEHHEa s ) — L oRIcRER %
FTEHEICE, 207 ) — T USRI IS
BHL, ThicX-oTHLicETsa2 7Y —  EXE
HNERT 5L e LA MICBREAEZ AL S+,
BEI X - TREFFICI 2 2O Tbhe, & LIS
RO Ubh B REETIDTHS. LichoT, B
BOMEZIISEAED = 7 Y — MeFAET 500
bh, PEYOES, SO, B X OHEH Rk o
FELE, GFIREFEBINBLEDRS. Z0Z L
3, SHOMELE X B5E, SRHREOY AR =
VIV —bOEBEEZ S LAMETHY, £, =
il TEHOMNBIR Lo TEFEZa 7Y — DD
ChhBSEH O EL RIFTZ 2Iz>nTh
BETHIZLBUBELEDhS. LHLERS, 2hd
DEFEEB LG L 207 ) — OB AEED RE
FEDLDTHEMETD D7D, FOBEOEENIEE, &
O EMERED 4 22 Tl B, SR RT OB BRI
DGR, SRR ENEFHHCBHIS L THARN
DOREREBDbRS. £lciifEa 7Y — MEEwOKX
YL, ETOAEEDBE, SERN 50mm LA Lo

* IEER T HRRENRTHIR TEmATER

U <
By Shoji IKEDA

KESFHPFEREND X9, oSz Bk
LTH 7 TEHRBEOMABEEENEL 2 -TH Y, &
IEEDORIADLENERNET ETRELRAS>TETNS
LborLEbhs.

AL, U EOBAEICSI - T, S0 fAEOREE
S ZORBED 2 7 ) — b & OIS EEDEB IS
BLUTHIELIGEREIMY £ bDTHS. Thb
B, WMEDSIEEOREE £ THMAEFT VIcE &k
A CHERAVICIEE L, ZhEH L Tl SR i)
DICTMCEOZET), B LU L B S & TG OMA
L FBCEROD D202 Y — NOREKOCbHER
ZOWTim L, DWW TGO FEIERE & A HAI T3
BHEICONT, MRFOSHRE RS EEZRETZ L0
Thd. Ebic, a7 Y — b EDRI{EEKE
D1ODERAFIE LT, SoERMEEERY LT, =
NOISHCERME, BERMFOREHEE*BED b0 E
DMFRREEOBEL 208, EhikFEolkslh:
FEIZOWTHLL Y ETELDTHS.

2. BEEDHIE

FFFE a7 Y — b L DR IREOHERM AT D 5%
B2 b0k, S av 7V — N LD EEROR
o SWAFEAEFRL, MWa OBERRIMHIC ST 54
EBISNEMROERRERD EBHOPIED Bb 5. =
DG & » TEFF 05Tk S B, Ik 3k, &
LTOar 7V — MEMERICRB T 28 L av 7V — b L
ORI OB B AR I W20 TH 5. (5%
B0 B UL LTI, S5 a2y
— b & ORI ORISR ) OBREfE L Tk
TeARE WD N 5. FRESREE AWML LT
% Ngo, Scordelis DHFZE>, Lutz, Gergely ORfFZe",
Nilson DOFFEN%A 1967 ELIEIZFER S, Db
E T RFRFERIC L 5MERThhTng. =2

— 295 —



— L DR R EE), OOhh DR, %2 HoEEN
CEET 5 L IXREETH P, AREHEIIZOED
R & AT R D 2RI R bR R FHEO 12L&
bhd. —F, EBRAIIZEEE LTI, H<idkeA v b
B TH 47 D.A. Abrams ORFZEDE23H 55, KL
BOTAHAF -V ORBERIC X 2R BHRAERNED
Wi #4975 72 Mains OFFZE? 2% 1951 Eic |ESH T
V5. Mains X FORLE GIHIL T #EEED, 22
CERDOT R -V BB TIHFL, Zhick-
TEMHRTOGEMIENEORFHLRKDTND. ZDFHE
i, SKFEREOMNEICEREL KFTZ L {S$HOIE
HHFEFEICE T E 2 EHN AR FETH - T, b
EicB W T 1963 Fiz/KE - PR IZIERBRR HELY
AW THEI, RIPAMB L0 T Y REEH#HE Ay
M ONBRANHRERD THBED. ZhbDERIZ
LV 2 Y — MM TOMNBEIEASERH B
&R, MR TOSEE a2 ) — b EDIEAEED
EEMPEE ORHFHETHES LTS X ) 2FHH %
LOTRNI EVXFBIEND L5 ichole. TAHDE
BEE LS LB AR L9, 227 ) — NGO
R ARL D BIREESIFIS IR & L 705 L MR
MR ESRT X512, 20T &, gFABDa vy

Y — bOEBEFFNCICET 22 LENELTIOTDH
5. ZhiconTi, B.B. Broms BIOHE =7
Y — MRAE LDV bRIEBIIEE 2iZA > 7 & EAL
THBO LI ORREBEL THEY10. B, Rk
13 BIEES FE O NE O b Lz oW TRERIICERR L,
B0 HLEERA L LTHEOTDhBREEL T
BT EERHLTWS. (72, BESHEABICRT 6T
‘OHENER I >V THREL, $iF=v 7 Y — M
OREICHEDLNICOTbIIE, TOERHNEE T—HET
Zel, SR TEREDLD TS hoTnaZ L%
LB,

FHED R OTGIRIC OV T RS D51 xR L
LTS oM, MRS cE R LIcHE i@y - M
Hizk->THbh, SLiary ) —kEoXEREN
S OREMRERRET S L0 L LT, XEmMMEREE
L5 LEBELTWAY. Fie, E4 - Mih
PIBIINTIC & » TR OXEERHE, BIOLLESEH
FT ARG R IEL T, 5 LOTAIR & 8655 0 E B e
& DOEREEBRAITRD TS,

S OMENREE LT, & LTESENERS U0
ChhaargERenik B &h, Zhics L THlx RS
ERBRENTWS. BIFIC W T Bk 513kER
B, B IO BT IR BE LIRS R S BB %08
HHH, RRFEROFHESFELED T, EEMRERRER
HEPHESLE L TWAWEBbRS. —JF, #HFico»

W :

TS EIC L DRRFEPRESATE Y, RO
CbhHERPSTER, SticBli+ s 2 L%k 5
NTWBH, BHOMFIEREOFE L LT L bREU-2
nWTninBbhs.

S OBERMEFIZOWTIE, T TIZW L DD FEERE
RBPRESNTRY, MFWEICRT 28BEERR
ENZ &, MR M 2 BLE T 5 & EFE O
BWRTBZ L, ERHESHTNWE®. Fiz, BEhijk
FEHOFMBIC OTABHPEDTHEZ L L ERIC X -
TROLENTNWB. L Lads, EhiEFEEoms
BIEEHIC S W T OMTHIIIILE & A YITbh T
PolcbDEBbhb. ¥/, BEhikFEzolEsr+
NCHBD=a 7 ) — bOFBEIKFEL TSI, &
DEMHENGEShABRERH 5D, ZhickLTER
HEFE 2 WA L, AENCkFOREE R+
Fik, LICOWTOWEDIZEALERLARNE S TH
5.

S OB L = v 2 ) — MR OIS & O
BRIz OWTIE, 13D 0w ABIRAIA {50 BREG Thn
A kT o2 Kani b I k- THEEILTR
DI F IO X D R LIWEICR LT, &
FESAT & 0 HEARD S BEN T B L OERFERSK
5 - 2EH - REB L VIREBESHTWE. Z0Z i, &
BHOMEREREEL I T 2 RELED IEAICEDOTE
BAHETHLEEDRS.

PlE, AT —~<icBROH D0 L ohDBEED
WEEE2BELT, S5 227 Y — b EOEHEEIR>W
TOWFEOME X B, 2/2L, ZZTiIRTh
HICBE L TEE BT o SRRz >nTiE, K
BT CHRT B 720BRWTH 20730,

3. ISHEEICET SR

(1) E@EER

L FORABD 2 7 Y — b kOO EERE
12132 K ORFVPEHCRE T RET o, ThbD
EF&TRCEEMICIEB L CEITT 5 2 LI3BBET
FEPpHCTHREELEDIhS. P CI I TREPEGL
ALY — b eDENEEREL S L TRVEARL RS
REB, b bl 2Bk L LiE OROMFE 52
ThHHHLOWT, ERICHEIT T2 L L L.
RN HEEE LTI, $= v 7 ) — MR 2l s
L, L ED TEM EEMERCHEIL, EFRM
OISR L OLETFHO MG bESIMY HFEREFEL,
INREMOFETHSD. BB, ZOHERIEH ORI
RESBERRPKREVHRCHEHAT L0 THS.

— 296 —



Gz 7 ) — MIMICSIT 2855 L 20 7 ) — b & ORI EEICE T A1 87

RO TR TRbTZ LRTE 5.

Po
bm [D*—2 2y, 22, (6 TR — 0 1
b Wl | e DA Qi S 0
i 0 Az D2 — Qyy+Agg)-eere 0 1
) . KT E P PRSP
= l O sewsmsvspeimmss swemse s s s s oRsie sy snie s Dz_,(”_ml}
S ) (W,
Wy
g conicrete element <0y Lm0 e (3)
] ! -
bo reinf. element .
w"
(a) #Wiz>7 )—HEH (b) WEHEFNV .
B—1 SEEEma Y o) — MM e 2OBBRT 7L s .
il o t;G;
B & B 35720, K—1 (@) © X 5 icgkioi d= A b Aiin = AinEinds
HRENTEH a7 ) — MREE L, TOWREEMHIC Aiy Ajt TRENESE 4, i+1 OWFTHHE
WATRBERICHEIL, FH Ei Eiyt THEREFR 4, i+1 OY L /R

bl b2 b3

FOWEITERO PO
EHL, ZhBOERRE
AWTRNED B % 3 O TRE
AEZhTnsd B—1M) »
RicEEH2 5. 2T,
AW ST B
OFLIICBEY a7 ) — MEOWE ABIETAR 2%

2%
IDXHREEMXICE Y, FEEMOEHOEERD
B—2 iR sh DBRCRILTE S, S PRICH D
SRE T AV EE L, FERICERT 5 L EHEH
DX AT E OBRIE B—2 » 5 (D) TERbEhS.
dpP, _ dp;

{IQI Hie, dftes |te,

l_z_l. IPZ 11’3 lPl&-

H—2 WEZRBOHOEE

B oy ==, 99
dpP,
7 T (1)
TTE,
P, : x OAIBIZ BT B85 & S EZE O

o

;tx OB RIT B a vy ) — FEFEOR
Qi x OfIEICIT 2HEFE i OFRAIOHMES Y
Y DX AW
—F, HAKITIE CABEEORMKRIL X (2 TRbE
ha.

Qi=1:t;G= %})i_w,.
EET
Ti o AWTO AR
ti ROES
G:avyy— holiER
w : BIROBH RZEAL
b : BEFRRH D FERE
X DO X @ 2EAEDEDIZLIZLY, ZORE

Gi, by, it TNENTESF 4, i+1 HOMIER,
f@, B
B—1 o X5 25| &b & 7 ERBE IS
/AL, X G 2 EHAEEFHEL, EREMAE
AN THR] S REBIC BT 28D EE$H O kD
L LBTED. Ik 2 /BT EFZOHE, K—1(h)
B UAEF O MO T A3 LOHFLIcEE S b
TSk OB TIEO SRR DO Lo icsko bhvd. F
T, COBAOEEHEE KoK @ b3 KRGFER &
R LItk B) IewEhD , 8,7 BIWV D*=
0 OffEL LTHLNS.
D84 q, Do+ a, D+ a,D?=0 oevevnirinnniens (4)

ZZig,
ay=— A+ A+ Ao+ Aas+ 23+ 2 4yy)
Ay =213 Apat Aiav Agst Arae Agut Auge Ay +Aoav Ay
+ Apgr Ass+2 Ay e (Rop+ Ao+ Aas+ A54)
ay=— {212 Ass Asat+2 A1 Qane Ags+ Aoz Ay
4230 A3 }
ZORRERANT, W7 SEERE T LV OREOK
3) OfFL L THEEZOOTHoAME, RO (6) TR
bEhs.
(e, (x)) Cald, #) Ca(Bh,.2) Culr, &) 17 (G}
e@) | _| Cla, 2) Cp(8, @) Co(r, @) 1“ G
&;(x) | Gt ) C8:1) C.lrim) 1 C,
\64({1T)J Lcd(a, &) Ca(B, %) Calr, x) IJ lQJ

ZE Sy

C,(Y, X)=Y cosh(Y-X)
YZ

)-cm, X

2
Cc(Yy X)= %I:sz‘{‘ (Yz—lxz_Xu) (1—%)]
22 An

~= 297 =



88

'Ca(Yy X)
1 Y* Azt Az — Y?
xu[‘“<1 2L1>+

CalY; X)== ron

YA 5
'{XIZ_‘_ (1'—“2 X“ >(Y _}wz_xzﬁ}]

Co(Y, X)
C,, C,, Cs, C, : REZE
H—1 ioREn 55| SREBOBE I, MRS
bt 2=02 T e, =PJAE;, ¢;=¢,=¢,=0 ThH D)
5, 2hzxX 6) IKRATEZLitk-»T, X G @
i Ly, By I

kg/cm?

15 cm

P=1000 kg

fhHI

SRR IR T Bl A, As, Es 13 B E NSRS
OWEH, YR THB.

70, SHOMEISHED xR 6) 2T 5
TLEEoTH 6) DXdickDBND.
AE;

+ C,r? sinh 7z)

T T, o) RGN, ¢ BEG0RETHS.
ZDROZ UM R FERT B iz, B—3 RiRT
SEEM ONEE I DN T, ORI X HEE RS
¥ X A HME (REEMR) LIkl ZofRE, K—
3R T Lo T, HiFMERE
NEF BAF RO, MO
A E O BEE AR EOK 1.5 %
BELEHTEHM RO 14
MEL{FEDT I LBHEPD S
niz. L Lad sEkt ol
MES2MED 2/3 BELIT & 742
3 &, B—4 (FT X5k
O H G T oD R T R I BAgKIC
X ZERE OB IMER SO
B & Bip o TS HDBAETT
WHBDIZX LT, AFEICXS

F ()= (C,a? sinh gz +C,p* sinh fx

thickness : 4.5 cm

fEIZED X H T > TR,
Zhik, Tk 2 RITHE

{4
P=1000 ‘kg

& 1 RITCOMH FER DA TH

cm

. =% = 0 Z %

H—3 rRRiFE (B0 A-A KED) OISHSHOHEED LI

kg/cm2

P=1000 kg
b

6 T.s Do THBRETH T, &
DFERERCRAE b &
EFRTLOTHS. LpLAN

b, HWHORSHIE L TR

15 cm

I
>
10 cm

2 NE & B2 AUEE S PR O IS
HBZI DWW T OfENfEE LT
WHT2ZENARETHS. &

\\ thickness
: 4.5cm

H FERREAEKOTETRD B h
P=1000 kg

52k, HEichlco THRE
FIEDOBA L ) KRB
Plad Tz &, e X R
EHELTRY, ffe=arr)
— N DI HEECET S
IR 5 DEMER L L
TEHRTHEZLEDbNS.

FRRFREREICL
B1EH

EF Dl [ 00 431 SR

62

-1.5 7 -6 -4 -2 0 2
7
~

M—4 BEIHMFICELTHNEOGESOPRiE (K0 A-A KE)

DISNSHOEHED L

»BHFE LT K—1 o il
HMERPEFOThoEEEI
B, BEZHEELOMOWA

— 298 —



g 7 ) — MEc B 28 & 22 7 ) — b & OIS HEECET 5 T5E 89

e I

H—5 RO TbHEEFEOENER O KR

n+tl Kc n#2 nt+3 ZILE

P a—o
H—6 [FhREFREFXEET I

WIRIPE b Rikic Bl S hck AT hicBBR L -7

L, ThEBREREICE > CHET B HFENEZD
na™. ZoFEix () TR EREG0 =510
Bi@hETVICERLIZETTH 5, Thofiitz
WSLiz ZALSETCHETE 30T HEFELE LT R
B) i 6) ZHAWS BAE LY BHENAKE .
ZITR, ZOEFAERANTI V2 ) — bOREBON
PhEBEEBLILEH Lo 7Y — b EOEHREIZ DN
Tik5.

gL ar sy — oo ROEMOE, 1€
REVHEMOEVICL S LD THELELZBNTER
B, BIESFORIICITLELEDY a7 — hERk
BoTNWBEDT, T RTCDEMOEETEDRBDOIFY &
LTEXDOREYTRVWERbhS.

RO 2 v 7 V) — bOEBhCOW T, D5
RISSHIRE e B & BIBETH O 5 LR BN OW
DIMFEET S Z L PBEOWEOTHL ISR TE
D, Eiz, BEOT-7 4. TRRBENEBOCbADE
BREER» SO b OFE L EDIREBI BB S 1
TW32. Zh b OERKEED &8 o BRI AT O
PRRRAET DL, S5 ay

IO0a 7y — & 1EFo0Fhic B LSRR
BIEhOBRTRDO LS a7 ) — FORBOTbAIZ
XBAME T OB EL DAt~ Y v 7 2 2% X3
&k L.

PES O b LTS AT

1 -1
tw=s| 1 7]

MO bh B4

Bk, [ 1 —1
{kb}:krl—kzl:——l i ] ..................... (8)

"ty

2 Getlm
O

E Ly
h=6§;
E;, G, t: FhZFh, av7Y—tr0Y 7R, @l
PR, MMES
Im : BREFOES
bm  SEFESFEL a7 ) — PEFEOHLRRE
ot NE O b O KIE
e: NEOURbhDES
I: NESO b o < LERRE S o Wi 2
RE—F b
FHEE BT B 7o i NI O Wb L o G & SR 1.
BOBHEE L, ERFERESRL TRNRBOUbhORA
LREBICOWTILEDAE TO EFFOBIRISHE 05
0oy DEZIREL, 0, DEFICTOWRE e BYHE
o ICEELLRBERD XS BRI RERRET S
il Lk

k=

REBO bR & ST L T 34 TOES DB REIRH7
EEDS 500 kg/em? (50 MPa) o & & iz WERO-U b A%
AL, 3000kg/cm® (300 MPa) d L Xz FOIEI N

70— b EOMOEHEERT kelen? kg/cn?
V7Y — bR AMIETEEDZ Tol specimen size : 4.5x15x20(cm) To| specimen size : 4.5%15%20(cm)

MZRFO bz & » TR— 120l
5 Rt o eHREhBL
RO FHE LI Y TR
BERRE N2, RO
ChbhOREICH-> TREE 60r
DOREMWERRAIWCIETT5Z &8 4ok
ZrbN5. ZOXHhBESRE
TR B eIz, 22

100f

80F

20F

D19,both side pull
(8§=0)

D19,both side pull
(8=¢/2)

1ooF
8o}
60
40)

20

Tk B8 iz RmT & 5 7 Bl I T —
(O U HFE 0=¢, ¢ : GIHETE)
B—1 MHESHESHEEE (1)

LENTERERET VEE X
fe. Thbb, HiFmCEGR

1ocm 0 2 A 6 g 10 C™

(O TN 0=9/2, ¢ : GEE)
RH—8 NEEHESHIEME (D

= 289



HERBCELL R LEETD L, R 9 2BV T oy
=500 kg/cm? (50 MPa), 04,=2 500 kg/cm?® (250 MPa)
Lied. ZhEHAWT B—6 0FREFREF L IZON
Tn=11 L LTHRIVEBELFEBEZT-cERE -1 8
T B8 iRt 22T BT 3RO tbhofE
RESHERICZE LWL LIBEATHY, -8 ZzZh
FEFERD 12128 LWL LB Tho T, S
avy )=+ LoMORAEEREL, SIFREBICREE
TAHRNFOUDOIORIRE ZDORSITKE S EEIIE
B EMREN. ke, ERIZI->THIBENSHHE
ISHEESTEDOIERMIGIEE, Z ZCHRE L X 5 2RO
VhbhOREEZEET A LiICL>THRALEDZ L
RENZLDLEBbRS. L, EEOREFOUDbR
ik, HABRERFAICREE - BETHL, SHOSLIE
BTna L) — hOXEER, a7V — FOKEOU
bhENERESE I EMIc BT 50T, 22T

kg/cm2
=———— experiment

To =———= calculation

60 reinf, bar : D19

40

20

(p15cmx30 cm ftdkfkic & 5)
H—9 m5I2RBICH T BARENESD

e

N7HERRED K ETHRREITET 57200 1 2OHERRY
BRLDTHD.

B—9 iz =7 U — b EEO P §555 25 DA &
N O | & RIBIC 1T 5 HFRHEOSHOFE
1E & ERE L ORBEOFIZTRY. 2 BHETEH & K—
6 DEFNICES L TREICEML LD T, ThEM
5 7o DICEHME & EBRIE & AT 5 & 5 o' ANTRINE
it LTk 0.3, NERO-ChbhicBET 3Btz ST
i 0.2 DIERFEREAVCHEAZIT-bDTHS.

4. SEBREOIY Y — FOEBLTORE

(1) ABVUTbHLHICET 5EER

SRFEBD 3> 7 Y — b OREL& OEFIBEFEEG O
EEHICPBEEXSTHAHH 2 LiF 1. TR,
T ZTIBIEDIERRAERERE T IVIC X 5 TRIE
L=AEOUbRIZ DT ETRRS.

SHRAEDa 7Y — MCREL, SEICELRWEK
ZL ORHOVDOIBFEET D Z L IBREOMETHS
NEENTHBRY, NEVSbhORAE L REDIRRE
KOWTHBREETHLLIRESh T ol

ZZTCAMETHEIPEHER L) bFhickEn
a7 Y — bERO PRI HG R EEE U o gtk & /R
LTI ERBREITV, 227 — bERICBEDI BN
BOWbHICHY T 5 0 Ubh B TERRE Z L i iiiic
BELED. COVRERBEZEOE EWmE| SRR E4T
H BT =7 ) — N H&IEET 50T, E—10
IZRT X 5 I WIRER 12 X - T RO/ & #HzRL
fe. T O&BIIAMEL S U CRET 5 0 Tl oR|

R LTI RALEEERIFE .

R L LTI i 5 B2 Lo A b TR

BT TR DB TFOEANBBAZ

20 | 20

60

h, TOHRRRER T2 Y
— NBIREEREEIY U 7c X 5 i /RER
LR -oTnAS. LLRBS5EL R

20

20 reinf. bar 20

A-A

specimen

DFEDOTIC L >Tar s Y — b
[N A3 D L ERER 1B 60 kg/em?
(6 MPa) 2 THBHDT, NI OUb
hoRA LERCIECKRE ZFEELE
2B iFrnwbo LtBbhi.

A
i
_ﬂﬂ

Tt

ek, 18 15cm, £& 15cm, E
X3em wa vy ) — FEROHRI D

210

i 25 DY 1 KEORALZLDT, =
7 Y — MZIZEMETREE 360 kg/em® (36

MPa) oL Z & B,

H—10 FARBEGRAOMRER (kA mm)

VUbhOBERIE, 7 28%4

— 300—



a2 ) — MU 28 L 2 v 2 ) — | L ohisdEic BT A0 91

BEX—2 AROUHLhOEERE (D

TR OB A IE, Tv b o EIEICEE L
Tl Db I ES MERHT 2 itk > TiTo
Too TOFBERBERTE 72 R2Rn X5 2 s o
Cbhbho FERICL A Th-7z. BE—1 BXU) BEE
—2 1 SR O BIBRISAIEE 25 ZhEh 1600 kg/em?
(160 MPa) 3 X % 3000 kg/em?® (300 MPa) @ & & D1
VCbhOFEREEZ R ZhbOEE X IEEERT
BEDO OO i 8k BE A R < 1600 kg/em® (160
MPa) FRE 1272 - T BRIz Hbt, 3000 kg/em? (300
MPa) FREEIZ 705 L DU bR OES IS ERL k&7
5H0bHR6N5.
HREBEEOEW a7 7 vy =it k- THlE
UlchERic X, $FoiRtEn a7 ) — Migigsk
He—ELioTERLTRY, REOTbhDIEER
X o THEHOKERMNTBREL TWHZ LR LR
fo. SR O B B REMN I ALE T Ol ORI
HENTHBOT, MEDOEFOZEIVOTbIBICERS
NBEL LERO B LI VR EBEEES Zickh b,
Lichi->T, &b THEAERTED 35, EHamc
EATE DT RRERERE T V& AW cERIC ST
BUIBHEEO 2 v 7 ) — N0EEE b 2 BERST
BZLENTERLOLEDRS.

= TG AEO N O b EYS T 5 00

bR OBEEEE SR, METH5 RicgFoRoE
e & IERE L TR U h D 2 E) & AR THED ®
LNDDT, BHONEFLEHLBEST 50O TH
AThsrBbhi.

(2) HoUbhoRE

SFHEMD 27 ) — FOEB E L TR0 bh L
FREICEEL2RTFIL, SHcR-TRET a7 —
FOREOT b TH B L Bbhs. RIEES & Fv 78k
o s ) — MM, —RIcHELOMBERIED
RERMBTHOTDAYRR OISR, FHELEOMERER
HEBFEOLZHTYH, RHIICEL TWARAEIED
72, MOUbhIBLZER L LTHROUDbhYEROH
BDEHAERDDH. TOXIBRMOCbhIEEHEa Y
— kL DIEAEEERIC RIET B oW T, FEA
CHLMMIZERTWARWD T, AHFZETId R 2 325k
EfToTZhERFTHZ &L L.

EEIER 15em, BE 30cm D 37—k [
oMz D19 o8k ZRE L THEl &, BIUR I
ERBREIT- 7. EBROERE LTk, B ZRT
X5 REEHIC I S HEO b OB IE, $k% R & Hsk T
BHD ¢$6 I XDBHASHO FRLZORE L.
T OFER, WPl ERETIE, SEOUbhoFE), S5
DR FICRIET B AR 5 2 LI TE R ho
7. BEABEEOBBIZ oW T, HEOUbHEICH L
T 0.1% BERE ShTn3 $aiiE, a8 ic 70
kg/cm? (7 MPa) FEEEDMBERAIBEOFAEDR 5 R
BHBHXHThole. FEIERBROBEITIE, HOUD
NS o THEASEIC X BHEA R WA, FHft
ERHEER 55kg/em? (5.5 MPa) o & &iz BIOFHEOW
b e SA L TARICE 2k 2. ZofhogtREdy
TGS ORI RIT L, B AEOSMA L KE
BRI D Do,

PLEDEBRFERMNS, HOThcBL TEKRD L9
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b, HEL U LEGEHICR->Ta 7Y — oA
S TWTY, THEETIRAEERICE 2 28NS
<, MOCONDPAERELETS® 51, #OUb

simulated crack by slit

$15cm x 30cm specimen
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E—13 FEICAOWESE | REOSH DT
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LEINEHR = 7 Y — MR OUhhBE L RN LT
5. ZDZLiE B—12 kBT 3BERVO bR
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7 - s n S
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BAKFEI BRI BB L, SO TRl 19 © 5D
%, 80 R TR0 BWERZEEE 2 T 26 O
BEOVELB Ll L. SHOMEIARESIZ 50 2L
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-/.
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100 / D25 (2)
=== D25 (3)
90t
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70b |/

D25(1) : chipped deformed bar

60 D25(2) : 1/2 lug space of D25(1)
i D25(3) : 1/2 lug hight of D25(1)
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U5 A TR 1 BE L ARt~ D Fa g s/e &
DOEFERIZERI—L 2B 2, FELEFDELED
EVRRDICERICEDRDZ LY, EO0RELVE L L
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RO ZNZEhORES OMBICTAZE2) B2 LT
Lo THMRESEDZLNTES™. P, RROKEL
FERT 57D ERIS L T2 Z L AN ETHB.

KEEROTE S L LTix, (kM Rk
TR DR s/e 25 2x107° D& &, X
107 0 & &, BRRWEDLE, O3B ki) FEY
NEGSECEE AN TEET 203 I e Bbhs.
L, ThbOMEI L o TR S h o (5K o i
HABRICOVWTIR SBRFEZMA 2 Z LB HLE TH
5.

1. SEFOERRF

(1) BhEFOIEHIGERE
SHOBERFEFIZ, ZOFAED =227 - ERSLT

—304—



Bz ) — NI B0 S 8 &

lap length 2

T

reinf, bars
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.
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calculation
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== Po
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THIREEOEE & Wi BRI O 5/ ES
FEFELERB IO 0ERERRT. ZORICHE

steel ring t=3 (10)

48 ™"

(17 b “\X‘:\)

B—20 Eh#FHEER (D16 fsiv D51 D

(kg/cm2)
To

Os= 1800 kg/cm?

calculation

—.-—experiment
( D51 )

40,
30
20

j

. . ) . . ()
0. 2 4. 6 8 10 12 14 16 18 20

EH—21 @#FEaSas DI IBaONECNES D

10

i e

—305—



ENTWD LD ICHFIIER T 28RBS T RIS BE
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