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ABSTRACT

The purpose of this study is to propose the more reasonable equation of bond strength of grout—filled splice
sleeve. To accomplish this objective, total 60 full-sized specimens were tested under monotonic loading. The
experimental variables are compressive strength of mortar, embedment length and size of reinforcing bars.

Following conclusions are obtained; 1) If the adequacy of existing equations which estimate the bond strength of
grout—filled splice sleeve are investigated, they underestimate the bond strength of grout-filled splice sleeve by
8-18%. Also the existing equations have a tendency to underestimate with decrease in the embedment length of
reinforcing bars. 2) From the test result of bond failure, the equation which estimates the confining pressure of
grout-filled splice sleeve was proposed by making multiple regression analyses of which independent variables are
embedment length of reinforcing bars and compressive strength of mortar. This equation predicted the measured
bond capacity of this test more accurately than existing equations and eliminated the deviation according to the
embedment length of reinforcing bars.
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Table 1 Specimen lists'*®

{ Test parameter
Specimen Size of Embedment length
rebar Mortar of rebar
1B45-1, 2, 3 42d
1B%0-1, 2, 3 BCS 47d
1B%-1, 2, 3 D% (£=736 52d
1B60-1, 2, 3 N/mm) 57d
1B65-1, 2, 3 6.2d
IN45-1, 2, 3 4.2d
INSO-1, 2, 3 NS 200 47d
ING-1 23| DS (£.=638 52d
IN6O-1, 2, 3 N/mm?) 57d
IN65-1, 2, 3° 6.2d
1845-1, 2, 3 . 42d
15501 2. 3 SIkSIZCI‘{IOUt 47d
15%-1, 2, 3 1923 (=53 52d
1S60-1, 2, 3 N/mmed) 5.7d
1S6-1, 2, 3 mm 62d
ING5-1, 2, 3 42d
N1, 2, 3 NS 200 47d
NS-1,2 3 | D19 (£.=633 524
INGO-1, 2, 3 N/mm?) 5.7d
IN65-1, 2, 3 6.2d
(Note)

Specimen Serial No.

Embedment length of rebar (45=4.2d,
50=4.7d, 55=5.2d, 60=5.7d, 65=6.2d

Kind of mortar (B=BCS, N=NS 200,
S=Sika 212N)

~————————Size of rebar (1=D25, 2=D19)
* 1 Specimen equipped with strain gauge
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D25 Rebar ——
Grout Mortar Splice Sleeve

D25 Rebar

Fig. 1 Typical test specimen
(D25, Embedment length of rebar=5.2d)

Unit : mm Splice Sleeve
’7 11 _ 61 "7v 8 on 100
a2 im _  2m 3= 4= 5m
Rebar

N S |

l

(a) 1IN45-3 - 500 12,7 339 33.9. 339 70.6

Splice Sleeve

)
Y 6 7T 81 “Ton M
{12) - 2= - 4= 5m
Rebar
T

I

e

() IN55-3 500 127 423 423 423 454

Splice Sleeve

" . 6 T 81 T gr1on
(12) 1m . 2= . 3= 4= 5=
Rebar X

() 1N65—3 500 127 508 508 508 199

Fig. 2 Strain gauge location of sleeve and rebar'”
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Table 2 Mechanical properties of reinforcing bars'*™®

Size of \ﬁgﬁh Tennfgiﬁl Elongation
. . strel stre ratio
remioring B o) | (W) )
D25(SD40) 4042 5935 223
D19(SD40) 4071 5035 205

Table 3 Mechanical properties of splice sleeve'*'®
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Table 4 Compressive strengths of grout mortar'*'” Table 5 Comparison of measured and calculated
14)
3 days 8 days 28 days 0 days bond strength
Mortar Nmm) | Wmnd) | Neomd) | Nmm
Speci Measured Calculated Py /P
BCS 456 66.3 785 88 pECITEn strength Piest (KN) | strength Pe (N) | Frest /el
NS 200 373 519 609 64.7 1IN45-3 2488 2435 1.022
Sika 212N 385 56.1 718 734 1NG5-3 3002 301.7 09%
* * the day of testing ING5-3 1617 1702 0950
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Bond stress of specimens which
don't consider effects of confinement
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Distance from sleeve's end / Embedment length

Fig. 3 Bond stress considering tangential confining
effect in sleeve™®
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Table 6 Previous test results of bhond faiture™

Mortar Reb Maximum
strength sizgr strength
(N/mt) (/)

Specimen En}bedment

1TMLM-1 6.8d 595 D19 5364
1IRMLC-1 6.3d 595 D19 6082
1TMLC-1 6.8d 595 D19 5847
ZRMLC-1 6.7d 595 D33 5219
2TMLC-1 6.1d 595 D38 666.1

ZRSSC-1 6.0d 8.3 D38 632.7
% Pr/As in Which Pre= maximum load of specimen,
As= sectional area of rebar

Ty L,

0 1 L

Fig. 4 Assumption of bond stress distribution
between grout mortar and rebar®
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Table 7 Comparison of measured and calculated
bond strength (existing equations)

: O test Osz 0 test/ Okim O test/
SO | o) | () | O | N/ | 0
1B45-1 559.2 4876 115 4199 1.33
1B45-2 5405 4876 11 4199 1.29
1B45-3 512.1 4876 1.05 4199 122
1B50-2 568.0 5346 1.06 4699 121
1B50-3 5837 5346 1.09 4699 1.24
1B55-1 586.6 581.7 1.01 5199 1.13
1B55-2 565.1 581.7 0.97 5199 1.09
IN45-1 512.1 42877 119 3306 135
IN45-3 4905 42877 1.14 380.6 1.29
INBO-1 5356 4679 1.14 4267 126
INB0-2 5082 4679 1.09 4267 1.19
IN50-3 915 4679 1.6 426.7 115
INB5-1 568.0 506.2 1.12 4719 120
IN55-2 5778 506.2 1.14 4719 1.22
IN60-2 586.7 5454 107 5170 113
1545-1 5111 4650 110 406.1 1.26
1545-2 5013 465.0 1.08 406.1 1.23
1545-3 5003 4650 1.08 406.1 1.23
1550-1 560.2 509.1 1.10 4542 123
1550-2 ho7.2 509.1 1.09 4542 1.23
1550-3 568.0 509.1 112 4542 125
1555-1 581.7 5633 1.06 502.3 116
1555-3 584.7 5533 1.06 502.3 116
2N45-1 4836 4287 113 3806 127
IN45-2 4571 42877 107 3806 1.20
2N45-3 4925 4287 115 3306 1.29
2NB0-1 5288 4670 1.13 4267 1.24
2N50-2 5288 4670 1.13 4267 1.24
2N50-3 595 4670 127 4267 1.39
2NB5-1 580.8 506.2 115 4719 1.23
2NB5-3 5337 506.2 1.06 4719 113
2N60-1 570.0 5445 1.06 5170 1.10
2N65-2 612.1 583.7 106 562.1 1.09
2N65-3 563.1 5837 0.96 562.1 1.00
ITMLM-1| 5%4 5925 1.01 L5 101
1IRMLC-1 608.2 5925 1.03 5915 1.03
ITMLC-1| 5847 5925 0.9 915 099
2RMLC-1 5219 5867 0.89 582.7 0.90
2TMLC-1| 6661 5867 1.14 5827 1.14
2RSSC-1 632.7 706.3 0.90 628.8 1.01
(Note)

# . measured bond strength(Pre/As  in which P =
maximum load of specimen which failed in bond,
As=sectional area of rebar)

=« ! calculated bond strength(Suzuki's equation)
#++ | calculated bond strength(Kim's equation)
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Fig. 5 Comparison of measured and calculated bond
strength (Suzuki’s equation)
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ke =
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Fig. 6 Comparison of measured and calculated bond
strength (Kim’s equation)

Table 8 Comparison of ¢ test/ o cal according to
embedment length (Existing equations)

Wment
ength

Statistics
Number of Specimen | 11 11 8 2 8 40

42d | 47d | 52d | 5.7d |6~6.8d| Total

Mean <Suzuki> | 1.114 | 1.115 | 1.069 | 1.060 | 0.996 | 1.079
Coefficient of

variation(%) <Supi>| 379 | 527 | 5% | 133 | 821 | 63
Mean <Kim> | 1.269 | 1.239 | 1.165 | 1.115 | 1.021 | 1.183
Coefficient of 369 | 475 | 418 | 1.90 | 695 | 904

variation(%%) <Kim>
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Table 9 Comparison of measured and calculated

bond strength (Proposed equation)
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Fig. 7 Comparison of measured and calculated bond
strength (Proposed equation)

Table 10 Comparison of ¢ test/ ¢ cal according to
embedment length (Proposed equation)

onfidence

Embedment
length| 4.2d | 47d | 52d | 57d |6~6.8d|Total
Statistics
Number of
Specimen 11 11 8 2 8 40
Mean 1.002 | 1.016 | 1.001 | 0.99 | 1.009 | 1.007
Coefficient of
variation (%) 381 | 477 | 335 | 213 | 716 | 463
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