
TRANSACT10NS OF THE JAPAN CONCRETE INSTlTUTE VOL 13.1991 5∂ ノ

BOND SPL111lNG STRENGTH IN REINFORCED CONCRETE NIEMBERS
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2.OUTLINE OF EXPERIMENT

2.l SPECIMENS
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were uscd as test bars in sPccimen No.5.6φ  round bars(6.O mm diametcr)wcrC used as
Hoops and sub― tics.

Ll a beanl cnd zonc,top and bottom bars wcrc unbondcd fronl suΠounding concrete

by covc」 ng with steel slccves so that the bars were not conflncd by supporting forcc.A26
cnl zone along top or bottom bars ncxtto an unbondcd zonc was a tcst zonc in which test
bars wcrc cxPccted tO fail in bond splitting and bond strcss of tcst bars was calculated.Each

sPccimcn had four tcst zoncs.nc tcst zOncs containcd toP(TOP)Or bOttOm(BTM)bars.
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duccd at the othcr cnd of a test

zone(35 cm oupard iom loading pdnt).

To prcvcnt any other unfavorablc
failurc,auxiliary longitudinal and transversc

rcinforcing bars were aFanged bcヽ″ccn the
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spccilncns No.1,No.2 and No.3 as thc
auxiliary longitudinal rcinforccmcnt,thrcc
bars(D16)in speCimcn No。 4,and thrcc
bars(D19)in SpCCimcn No.5.In cach
specimcn,6φ  round bars were used as thc
auxiliary transvcrsc rcinforcement at 60 1nm

SPaCing.
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No.4 and No.5.Thc propcrtics of reinforc―
ing bars arc sho、 vn in Table 2.

Fig.l Details ofspccimen(Unit:mm)

Table l Test paramcters

Speclmen
Longitudinal

reinforcement

Lateral reinforcement

Details pw(%)

No.1 4-D19
2-6φ 0120 0.19

飾 4-6φ 0120 0.37

No.2蠅 4-D19
2-6φ  060 0.37

4-6φ  060 0.75

No.3

TOPl

4-D19
2-6φ 040 0.56

飾 4-6`う  040 1.12

No.4

TOpl

3-D19
2-6φ  060 0.37

蹄 3-6φ  060 0.56

No.5

TOPl

3-D25
2-6φ  060 0.37

蹄 2-6φ 060 0.56

Table 2 Properties
of rcinforcemcnt

2.2 LOADING PROCEDURE AND INSTRUNfENTAqION

Evcry sPccimen was subicCtCd to monotonic loadingo Tcst
zonc TOPl(withOut sub― tics),WhOSc tcst barS Were cxpcctcd to
have thc lowcst bond splitting strength of thc four test zoncs,was
tcsted first.Aftcr tcsting tcst zonc TOP2,thc spccimcn was turned

upsidc down,and thcn tcst zones BTヽ 41and BTM2、 vcre tcsted.
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barin a notch ncar thc 10ading point and of hoops and sub― tics in test zOnes.

3.‐ST RESU邸

3.l FAILURE MODE

The rclations ofload P and

M繰犠整臨
cracks and shear cracks occurred.
Every specimen failcd in

bond sPlitting along tcst

bars in a test zOnc.
Typical crack Pattcrns
are shown in Fig.3.The
solid  lincs  indicate
cracks obsclvcd at the
final loading stage and
thc brokcn lines indicate

cracks  obscrvcd  in
previous loadings.

3.2 LOAD ― BOND
STRESS RELATION―
SHIP

The stress o of a
tcst bar at a notch ncar
loading point was calcu―

latcd from  a strain
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occurrcd.

3.3 BOND STRESS― FREE END SLIP REL畑 ONS

Thc rclations of bond stress

τ and frcc cnd slip S are shown in
Fig.6.Although spccilncn No.2-
TOPl had thc same quantity of
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TOP2,maximum bond strcsses in
intcrmcdiatc bars, unsupported by
sub― tics,wcrc lowcr than that in
bars in spccimcn No。 1-TOP2.
Maxllnum bond strcsses ln corncr
bars and intcrmcdiatc bars in
spccimcn No.2-TOP2 (  4-
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Fig.5 Load― bond stress relationship
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3.4 STRESSESIN LATERAL REINFORCEMENT

: 懇昔鷲意攀鸞l tcst zones.

4.DISCUSSIONS

4.l COMPARISON OF TEST RESULTSヽ ⅣITH

Table 3 Summary

DESIGN FORMULAS

of test rcsults

Specilnen
Maxlmun oonc stress tKg /cm・ Rond strentth
τ lnAxl τ oib r fm τ VК

No.1

lurl
3TMl
TOP2
RTV'

0.6
8.1
4.5
0.0

ZO.|
34.6
26.6
1l A

No.2

lurl
BTMl
TOP2
RTM,

6U
51
48
57

1. |

4.6
9.4
7.2

No.3
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TOP2
・ )RTM,

0. |

6.6
1.9
1 ,

No.4

lυ rl
3TMl
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RTMワ

4′ .U
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56.1
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lUr
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4.2 BOND STRENGTH OF TOP AND BOTTOM
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Fig.8 Expcrilnental and calculatcd bond strength

△ corner bar without sub― tie
▲ interlnediate bar without sub― tie
O corner bar with sub― tie
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Fig。 9 B9nd strCngth of

top and bottom bars
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4.4 LONGITUDINAL BARS
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5.CONCLUSIONS

Findings fronl this
cxpcrimcntal study on bOnd

鞘鳳電器 :r::品認ど
Hzcd as fonows:

l機 ギ I讐 澤 1標
than that of comcr bars.Bond
splitting strength of intenme―

diatc bars was obscrvcd to

r静:輝I驀珊
『
Imil:ξ
器
1モlifluil

謁犠iЁ聯菫郡燿
:胆螺i爾熱鯖11:
bars.

く含電―
(a)COmcr bar
、  without suo一 tics

|ぃ
°
11

三鮎おШ、|1岡 |

一  KAKU's

(O Inに rrnedac bar
without sub― tics

△

|ド
・lHP ⅥI

(b)COmer bar

嚢讐竺

雨 爾

眸

嘱

＼
一ｘ
Ｅ
ト

ぽ
〓

＼
”ｘ
Ｅ
Ｆ

0

D13    D19     D25    D32
size of test bars

Πg.12 τ
m栞 /Vtt v&sレC Ofに bゞas

ACKNOWLEDGMENT

lts of Dr.T.Ichinosc,Associatc Profcssor of
S餅

「守庶常期,硼:littFttIF虞
. of Tokyo.The authors gratefully acknowl―

REFERENCES

撫灘讐灘鱗I
器譜咄∬1硼:震‖L則∫跳Pこ嘔続pp.313-314.

[4〕 IchinOSC,T and S.Yokoo,“ Effccts Of Lon

国8寵崎さtlTagiλ ::∬::電l欝鍮
同彎t職翻鑽螂繋t鰤
Construction Enginec」 ng,AIJ,No.414,Au〔


