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Summary

An experimental study was conducted to evaluate the bond performance of reinforcing

bars embedded in high-strength concrete. Four bond specimens and ten beam splice speci-

mens using concrete with compressive strength of 246kgf/cm? and 641kgf/cm? were test-

ed. The effect of several variables on basic development length and compressive strength

of concrete is discussed in splice specimens. The test results showed that the current

trend in concrete specification of making the splice length longer to compensate for

having smaller cover and spacing may not be an effective approach.
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Fig. 1. Specimn details

Table 1. Tension test specimens

. Details f
Specimen (mm)
(cm) [kef/cm?]
N1 20%x20% 20 D25 246
TN2
THL 20x20x 20| D25 641
TH2
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Table 2. Flexural test specimens

Specimen | f."kgf/cm? |With cm| Depth cm [Splice lerth cm| Description
BN1 246 20.3 36.8 No Splice |+ Control beam
BH1 641 20.3 36.8 No Splice |+ No splice
BN2 246 20.3 36.8 90.7 + Basic development length
BH2 641 20.3 36.8 55.2 * 2d,, clear spacing
BN3 246 20.3 36.8 65.0 + 30% Less of basic development
BH3 641 20.3 36.8 39.0 + 2dy, Clear spacing
BN4 246 20.3 36.8 65.0 + 30% Less of basic development with stirrup
BH4 641 20.3 36.8 39.0 + 2dy, Clear spacing
BN5 246 22.8 34 65.0 + 30% Less of basic development
BH5 641 22.8 34 39.0 * 3dy clear spacing

Note) Use the reinforcement(D25, fy=

Table 3. Properties of reinforcing bars

Niminal Yield Ultimate
. Area
Steel [diameter ) strength | strength
mm em kgf/cm? | kef/cm?
D25 25.4 5.067 3335 5032

Table 4. Concrete mix design
Compre ssive wie S/ASlump|  Unit weght(kgf/m?)
strength % W|S |G |SFM-150
650kgf/cm? | 0.30| 38 | 19 |520{172|660(107¢ 52| 10.4
240kgf/cm? | 0.60 | 45 | 13 |385|229/810|991
Note) 1. There are not incresement coefficient because we've

em | C

got the concrete mix design by trial and error.

Cells} A71d WA S A3t
M AHAT % 2

1. Z232|E ZE9f &

Table 59} Fig. 2o epd uje} o] Ay
23 FGEAAMe ZLYol uREEA
B E AJEA HEAEAEA R 28 3A
el &, 2YdddA adeq By
e A=) RAEAIEA A N =T
Aols, AF oL IAAZFAYE dFE
BRAgso] atdes 9ude Yehdoh

e HFUALSE 2HSHY 2EE A
o ushien, the T aoE

3335) in all specimen.

ek,

RA), FEaFo] B AYIME B
gol B¥7l Ae FUPon, Fgazo &
opdFE a%#—g—a-ﬂ JH 7 BTN
Aol A% BAFURA e W HERS
l?ﬂﬂl«] 39 Zowd &4 9xsn YU
AL HERE 1%4 H2Pzd ¥
o] BB o7 &5 o] u Jee ofnd
thit A ch

£, dFol FEFE 1A=
AR ) AuAQl Rageol 3)
B 2aHENGAY 2R 433 2
A YeuE Ao o]RAL ALY
Fg 3 Zazdez AgdgEs BPAA
2o 7% ZIYEYSFE
317) HRolth olel¥ AR HEAE A
gA o HEVE o|FAZ 7 uirle] e
= A o olRe B ES I3
3 (over burden failure)E gAYV =+
A el AgEAEG o8 dFFDo|
wygozn on IH AHE 27 Aol
2 2 5 U, wEd LAEAEYNNE
ol¥Be nly Fwe) e} ofF I
Fgdo] £28x] 7] W2 FogdqA
o] Azl Aol Fig. 2¢] Uehd ule} 2
o] WA A e,

J—{o

o
o
ol

—124—



145 £3gE 72EY A2 33 ¢ o2 Y4B A7

Table 5. Bond stress in tension test

Measuring location(cm) 0 0.434 1.213 3.205 4.763 6.321 7.79

Bond area 3 O-i(cm?) 0 5.426 | 12.432 | 12.432 | 12.432 | 12.432 0

2 0 75 47 21 11 4 0

TH1 4t 0 64 51 48 37 20 0

61 0 34 70 69 67 31 0

2t 0 42 27 29 12 9 0

Mean bond TH2 4t 0 33 29 44 34 13 0

stress 6t 0 19 79 48 49 17 0

AT 2t 0 448 | 24 23 12 9 0

07 TN1 4 0 25 23 32 31 22 0

6t 0 4 9 32 37 26 0

2t 0 78 33 17 7 6 0

TN2 4t 0 15 28 34 30 19 0

6t 0 0 22 38 42 30 0
AS AL As Az Al 9, 2 FFeith A9 fAR EaE 2
< =9 4FE LAY 47} e, Fig. 39 4
5 B P-434 ¢ £4 S oe 2o
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i
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Bond stress (kgf/cm?)

40
Location (mm)

Fig. 2. Comparison of average bond stress
distribution between high- and nor-
mal-strength concrete
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Table 6. Lap splice test results

Test specimens Pu Ma 1 2y Au | Duetility Failure mode
(ton) | (t-m) | (mm) | (mm) | Index
BN1 34.4 12.7 7.9 60+ 8+ |Yielding and Crushing(very Ductile)
NSC BN2 | 344 12.7 8.0 28.6 3.6 |Yielding and Splitting(Brittle)
246 BN3 | 245 9.1 - 5.5 *0.7 |Splitting before Yielding(very Brittle)
(kef /em?) BN4 | 35 12.9 7.9 60+ 8+ |Yidlding and Crushing(Ductile)
BN5 34.1 12.6 8.2 36 4.5 |Yidlding and Splitting(Less Brittle)
HSC BH1 38.6 14.2 8.0 60+ 8+ |Yielding and Crushing(very Ductile)
641 BH2 | 37.7 13.9 8.0 214 2.7 |Yielding and Splitting(Brittle)
(ket /om?) BH3 | 28.1 10.4 — 7.5 *0.9 |Splitting before Yielding(very Brittle)
BH4 | 38.1 14.9 8.1 35.4 4.4 |Yidlding and Crushing(Ductile)
(BH5 | 369 | 137 | 81 27 3.4 |Yidlding and Splitting(Less Brittle)

* Estimated Ay is 8.0 in calculating Ductility Index
+ A test was linished when A had reached 60mm
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——

Fig. 4. Comparison of ductility index
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