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EXPERIMENTAL STUDIES ON CRACKS FORMED IN CONCRETE
AROUND DEFORMED TENSION BARS

1. #

o

BlR% 2 2 B ORBEOa s J— Mo
DUOVOLIBEETEN, Fhbid, gfFEspAanmn
RHRAETZ “HOovbi”, HHMREICITEDL v,
SEFREITICHESTZ “WHOBDbN, BIO ST
BB L CAEST S HEOUhR”, ICKBlERS.

BOWbhi, SBOFRRISHER, ERINAEIZT
R DRNENIENLHETELOT, —ikic, %
DREAEEZFETHZLRE LY. HOUDAENKEL R
DEBMBROBZERBETIZOT, Sz s U—1
WS ORHETICRW T, WMAMOESBHBOCD
DNOBEHETS 2 EBRBREH L ST 5.

IO bR, BMOUhhoRAESRE L2 EOH
DU D NIRIEW RS O 5 L6 4 Uik, S8
TIEDEMB DN EETOREL & L b, @ikl
bh BETBHL ICARD, JHR oz ELTHL
25, WHEEICRFEDLAAZNODTOATH-T, B
Blarsy—rEONERBCEREREEHEZRZLTY
BV B, NEBOUbRD I bDH 5 b ORI
ERPRVEL > ThrbBICEEL Ty 7 U — S
MEEIZELTHOCDOAE RS Z EREE, Zhid
CCHRBOUbhA” LI, BEFOBosb C—RE
VWb LEE) LA DKTE o7 &>
UbhThHB.

Fle, REONbRORER, —fiic, O%SToH
EVREEEIN L EBE®RT S 0T, fic, 85
DEFWLERPETFR 2 L IO L ANRET S
HMOEEDOBBICEE RS Z LB EL, BRT
5. WOThLNDOBERERZFELL 2L, chEb
ET5ZrR3EbdTRETHS.

o CAR T JULATEIR AT
*OERE T MICHRAEIEIE LA TR

%O E OEK K W AT

By Yukimasa GOTO and Koji OTSUKA

FREOX I, BERREESGELO 2y 7 Y — MK
LB 0U0h UL, BEEmOmAN, S ar s -
N DM B OREICH T B e ICER
BEEAERIETLOT, IhooiREALMITIE
LiE, By 2 V- N IFLEEETHS.

—F, ThLOUTbADMRE, SO
K& SOESE LR, S oRmHIRCER, $ o
R 250, HHFMEHORBIRG, =7 ¥ — ok
B, EEREE, REICXoTRRBLEZONEN, &
NEEEOET OB oW TIL, EEHHHLNTR
W RS, BRIk S X TL EH &
Tk, SEEEANOVORbIOIE oo
NWTIRHBEED N> TWADR, ITHEFBEYORERIC
ENEBEND L I > T E KB E P ERE
B, DUbIMEIRIZOWTORFELIE LA E A
EhTwnin, LER-T, 6 & HvnicEiEyon
IR de a7 B I DWW T I AL R E N

EHOIL, UEoZ L2BELT, mlRELURED
HER DR oT, T LTHEBRREDREHST &
AT, BESEGERAIOEEOVTbROER, RBAH
R E R MCT B0 DERMIIE LT -7z,

2. RERH#H

FBRICH W gkmE, EL LT, Al SD 35 Bk
UEE (SD 35 4834 @ D32, D4l 8L D51 of
32 EmETH S REMIZ, HLES, SLERRE
ERACELCEARS VRS T, BHEELLD
O GEY 7HY) BIUkERcEHILZbo Gty 772
L) Ths. Table | 3RS OFMERLIZLD
Thb.

FRMBEM QNRSFD o Ak~FiEiE 25mm L& L,
KA MR B0% L L. A5 7E3HK 8em TH
Y, WERFO 27 U b OFHERE B L U5 IR



86 B - R
Table 1 Details of bars as used for tests. REB) I2BWTit, Bovhholgis,
N | Dimensions of Iug — %?uabn?ué@ﬁ%w@owbn
diameter Type of bar ‘&MM,me*wmh]Fﬂzsﬁgﬂ FRoMICIzElplss®. £z, #io
‘1 t . S .
¢(mm) | mm) | A(mm) (mrgl)) d"?é%ge.) Agemy UG (L) OBRMEL LT, &K
16 | Rolledbar | Fy,, | 105 12 [z 108 OUHAER Lnax) &, BPNOTDR
22 | Rolled bar | Hio | 14.1 { 20 | 20 3.87  [EWE Lmin) EB5Y, Z2h b0
» Se 55 » 1.6 1.2 7.71 Lmax2L>Lmina Lmax:Z Lmin D—
?ﬂ ; - ?3 gﬁ BRI ERD BB Y.
S’,:; 10 2.2 3.0 8.09 Lgpax OffE, SIHERE &80, &
Swaa ) B 223 TR BhEDD a2y —bo
MmmmMriiz n a9 30 166 THEREOHTFILE>THRAREZLDOTH
g (e O s, || sz | s T % BB R LA b, ki
Supss) 21 2.2 3.0 15 8.11
N 29 30 20 176 ORBEANCKIEHE > T—KRO Vb
Shorpmss| 21 2.2 3.0 45 7.60  MFAEL, EHEREC—KETSN Z
Svzm| 21 2.2 3.0 60 (NN = o g
S%315.2-90 21 2.2 3.0 90 7.58 fﬁju‘ “@L}:”EDI%D&ZD ﬁf?i@ﬁ
Rolled bar | Sisos 15 2.2 3.0 7.73 @ﬁ;ﬂ(# max DfEICREWRERER
(Lateral lug) | Spcs.s 21 2.2 3.0 7.9¢  FT. &I, Lmax DEOR/MIL
Rolled b Mirso 12 3.0 3.2 12.84 T—REOUHONEM & ka4
41 olled bar M 5.4 16 3.4 2.8 12.94 TS
(Lateral lug) | 7 1 97 3.2 5.2 s 2T ER TE. s
7 44 Vi
Lis g0 8 2.0 1.0 20.58 28, RGP OB I EET 52K
Ly 12 3.5 2.5 19.22  HBOUbE, »RBE-REOUbLR
Machined bar | 5| o | 2228 % OICHEERETS, RBERRCRE
15-8.5 0 f . . )
(Lateral lugy | p, 15 45 2.5 18.80 K, BEROSGIENERENRRERD
L'as 20 3.5 3.0 20.26 oCERBMUTEES.
51 Lis-ss 20 | 4 3.0 20.03 ) ]
. —%, —KEBOTbANECET S0
Ly s 12 3.4 3.0 I 19.83 ) . N . —
Rolled bar | , " 15 15 3.5 20.27  UHIUEE, HHRE» OB RE E T
(ateral lug) | 7, o1 30 3.5 3.5 2021 i < BB b DT, —iIC,
Rolled bar Ly s, 30 5.1 5.0 20.64 ﬁk’“ﬁ‘%%&?ﬁ“@%%/l‘é &, Wiz, BIZEN
(Diagonal lug) | L5 30 5.5 6.2 20.27

FNEIAK 300 kg/cm? X8 28 kg/em? T ol
7B, =y Y- rOEKRKEZ OUCbhtERickE
WEER L o TWBE R, ZOE TR, BEREO =
7 Y= MZOWTEREIT-7.

3. —REVUDHL

) # it

GfF 7 U — MBMEERIIZEN T, Otb R
BHLAHBMUTRETRIE, Hx00TbndiEihs
7%, LichoT, FEREOENLHRT, EFHO
ChhONRMENETH 5.

S LB R fhofriEry bﬂfﬁﬂﬁ%fia
<, BRERENF IS DBERE L I AT b L 5855,
Tz & Z20E, KA L A s ﬂ%@ii@%?&m%
i & LTHWIES, #oUvhbhoEiike Gme
ﬁEﬁ%MLT%%L@%UU@h#%&L&<ﬁot

OEAITTZ LS. 20k 57k
O NWNEOES Hmofgo Bbizbb, “Hoo
bHORMEIR” a8 L & bICSTERC s
MGT52 LA THS. ZOBOThhoNlE
TRICEEBSFORERROBEREbD TRKEN Y
DEEZOLNB.

O TCE, MOWbhOEEC T, FeL
T, BBHORARB LCEROZE Y, £/, HOW
bhoRAEERICOWTE, 2 LT, SEFoRER
REBEOCPEY OBBEFRLERET 1.

(2) —XEOUHNOSEME

BROVDLIENE +742bb, Lun.x & AETRRE
Fig. 1 WRLL 5 8E POICE DAL ESE
Wk o gtk E Ay, fllmicEnghE (2
F) BFANTHOWDNADOREAE S BHT 5 HE>
RHEW. ZOBEICEIT, Lnax O % kgL
FEBITkDB LR TES. WaERAKDa 7Y
— MNBHDEXIT 2~3m kL, FOWEE, S5k



Dl & %G 2 RIBGKI AN O 7 2 7 U — MZSET 5 O U LI BT % BRI 87

Diarmﬁrt\:r)of Bar A Steel Ffa;li.o) CoYe":';)
D32 120 5.8 b
D41 150 5.6 55
D51 180 5.8 65
Calculated wusing nominal diameter

Fig. 1

Axially loaded specimens.

Photo. 1 Equipment for test of axially loaded

tensile specimen.
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Table 2 Details of internal crack patterns.

Dimensions of specimen Internal crack patterns (mean value)
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Photo. 5 Pattern of internal cracks around
lapped splice.
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(b) Two bars
(Diameter of bar : 22 mm)
Steel stress : 2500 kg/cm?

Photo. 6 Pattern of internal cracks at anchorage
zone of tension bar.
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Fig. 10 Details of test beams.
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(a) Bending span

(b) Shear span
(Diameter of bar:32 mm)
Steel stress : 2500 kg/cm?

Photo. 7 Pattern of internal cracks around main tensien bar in beam.

(a) Over the bar level (b) Under the bar level
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Fig. 11 Distributions of angles of internal cracks.
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Fig. 12 Influence of lateral crack spacing on ring strain
of concrete around.deformed tension bar.
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Fig. 13 Influence of lug face angle on ring strain
of concrete around deformed tension bar.
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Fig. 14 Influence of lug height on ring strain of
concrete around deformed tension bar.
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Fig. 15 Influence of lug spacing on ring strain of
concrete around deformed tension bar.
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Fig. 16 Influence of lug height and spacing on
ring strain of deformed tension bar
(pullout test).
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