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ABSTRACT

The grouted splice sleeve has been applied widely due to its superior construction efficiency, such as the
unnecessity of post concrete and the large allowable limit to the arrangement of reinforcing bars. However,
studies on grout—filled splice sleeve still have not been sufficiently performed.

The purpose of this study is to investigate the confining effect of mortar grouted splice sleeve on reinforcing
bar, known to strengthen the bond capacity between grout mortar and reinforcing bar. To accomplish this
objective, totally 6 full-sized specimens were made and tested under monotonic loading. Each specimens were
equipped with strain gauges at the 12 location of sleeve and reinforcing bar. The experimental variables adopted in
this study are embedment length and size of reinforcing bars.

Following conclusions are obtained; 1) Under ultimate strength condition, the confining pressure of grouted splice
sleeve calculated from measured tangential and axial strain of the sleeve is over 200~ 300kgf/cm® at any location
of sleeve and improved with reduction in embedment length of reinforcing bar. 2) Untrauer and Henry's equation
which describe bond strength of mortar as a function of its compressive strength and confining pressure, predicted
the measured bond capacity of this test within the 5% limits.
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Fig. 1 Typical test specimen
(D25, Embedment length of rebar=6.2d)
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Fig. 2 Strain gauge location of sleeve and rebar
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Table 1 Specimen lists

i Test parameter
Specimen -
Embedment length of rebar| Size of rebar

1N45-3 4.2d

1IN55-3 5.2d D25
1N65-3 6.2d

2N45-3 4.2d

2Nb55-3 5.2d D19
2N65-3 6.2d

*Note;

1N45-1,2,3

l: Specimen serial No.

Embedment length of rebar
(45=4.2d, 55=5.2d, 65= 6.2d)

Kind of mortar ( N=NS 200)
Size of rebar (1=D25, 2=D19)
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Table 2 Mechanical properties of reinforcing bars
Size of Yield strength Tensile Elong_amon
. . strength ratio
reinforcing bar (tf/cm®) (tt/em?) (%)
D25 412 6.05 22.3
D19 415 6.05 205
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Table 3 Mechanical properties of splice sleeve

Yield Tensile El " Modulus of
strength strength otpga( 01/0 )n elasticity
(tf/cm®) (tt/em?d | MO VY| (x10° ti/em?)
4.22 5.73 16.0 1.7

Table 4 Compressive strengths of grout mortar

3 days 8 days 28 days 50 days
(kgf/cm®) (kgf/cm®) (kgf/cm®) (kgf/cm®)
380 529 621 660

* : the day of testing
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"Fig. 4 Fracture of rebar
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Fig. 5 Bond failure
(Specimen 2N45-3)

Specimen 1N65-3)

Table 5 Result of test

Specimen strelr\l/[l;t)}(jr?&%mz) Failure mode
1IN45-3 5.00 Bond failure
1INB5-3 553 Fracture of sleeve
IN6G5-3 6.04 Fracture of rebar
2N45-3 5.02 Bond failure
2N55-3° 5.44 Bond failure
2N65-3 574 Bond failure

* : Specimens of which strain failed to be measured
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Fig. 6 Stress—strain relationship measured for Specimen
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Fig. 7 Stress—strain relationship measured for Specime
IN65-3
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Fig. 8 Freebody diagram of specimen”

106

(b) only mortar

(c) only sleeve
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19 - Bond stress of specimens which

on't consider effects of confinement

(=%

End of rebar
embedded in mortar

—— 1N45-3

—0— INL5-3

—O— IN65-3

—&A—— 2N65-3

Distance from sleeve's end / Embedment length

0.0

T T —T

200 300 400 500 600
Bond Stress ¢ (kgf/em?)
Fig. 10 Bond stress considering tangential

confining effect in sleeve

Table 6 Comparison between measured and
calculated bond strength

Specimen Measu}r):(sit ?g;ength Calculz;)tcej (sttifr)ength Prest /Pest
1N45-3 25.36 24.82 1.022
1N65-3 30.60 30.75 0.99%
2N65-3 16.48 17.35 0.950
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