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Analytical and Experimental Studies on Splice Sleeves for SDS00 Rebars
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ABSTRACT Splice sleeves for HD25 and HD32 rebars with yield strength 500 MPa were studied experimentally and analytically.
The shapes of sleeve was examined with nonlinear finite element analyses. A total of 18 specimens were tested with test variables of

rebar types, sleeve lengths, mortar compressive strengths, and rebar development lengths. Three identical specimens per each

variable were tested in order to prevent any test errors. After tests, numerical studies with a nonlinear finite element method were

conducted to evaluate the test results. Experimental studies with 18 specimens showed that the sleeves of this study satisfies the code
requirement. It was found that the strength of mortar and the bar development length within the sleeves did not affect to the

load-carrying capacity of sleeves.
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splice sleeve, rebar type, development length, mortar strength, nonlinear analysis
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(a) H25 type

(b) H32 type
Fig. 1 H25 and H32 type splice sleeve (unit: mm)
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(a) USB model

(b) CSB model

Fig. 3 Preliminary analysis models
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Table 1 Material properties of sleeve and rebar (unit: MPa)

Elastic modulus Yield stress Ultimate stress
Sleeve 2x10° 407 582
Rebar 2x10° 500 670

SD500 HZE S84 &el2 HH

FA3E 1A 2 AT EAE
2 UERdo], A7l dist doAd AE 5 3
7vstaial skl el Aol o)Al SY-HEE
HAE A mdskelch

USB 3142} Fig. 4¢l YE}
oin] 1258 ool TR A%
2 yehsth -z H
& 1759 AEe] AEE BT F Qs Fom g%
otk HR2P O] AEE g 3
/AN M-S agste] ARG LS
= AL l=AE vE gRlst
TJ#ze] 7] 71E718 HT F o] e Wi

1=

Y
>}L
=
nl}]_t‘
i
%
e
o

£ adng e ArAd 3
Frh Aol g8 Wl WYFol 025% Fuol A
S, Selnt ¥ NS BHRL AL % 5 9
ok mebd] Zent B2 @ ABE Helw Lelw
Zol it Wgo] ZA BYHA e Zloln, WHo] F
2 ATOIA WAT AYL AFT 5 Utk

CsBel i@ 14 A% Fig. 5ol Lehd 29, &)
BE AT FRPE o) 1259 oY) FRE FEE
ST S G AOR el Cspiz Eeliel d
o] @ANe] Yt ez, A HYBst Teks
E2 F3A o}mw 485 0 Ak et $YL
Mg A B R A7) g Len YR W

ol F7|7F 22 50| "t
A A= H258 W H32E A A0 EH?‘SJ CSB 3
Ae] vl F AYA BT AL fARE AFS Ro Tk

Ol
==

Fig. 4 USB (unconnected sleeve body) analysis

Fig. 5 CSB (connected sleeve body) analysis
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Names Test variables

. Sleeve length Development length Mortar strength
Brief Extended Sleeve type (mm) i wide hole side | Narrow hole side (MPa) i
1-1 H25-7065-75-1
1-2 H25-7065-75-2 75
1-3 H25-7065-75-3 7.0d 6.5d
2-1 H25-7065-95-1 (175 mm) (163 mm)
2-2 H25-7065-95-2 H25 375 95
2-3 H25-7065-95-3
3-1 H25-6560-75-1 654 6.0d
32 H25-6560-75-2 (163 mm) (150 mm) 75
3-3 H25-6560-75-3
4-1 H32-7065-75-1
4-2 H32-7065-75-2 75
4-3 H32-7065-75-3 7.0d 6.5d
5-1 H32-7065-95-1 (224 mm) (208 mm)
5-2 H32-7065-95-2 H32 480 95
5-3 H32-7065-95-3
6-1 H32-6560-75-1 6.5 6.0d
6-2 H32-6560-75-2 (208' mm) (192' mm) 75
6-3 H32-6560-75-3
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Fig. 6 H25-7065 (H25-6560) type (unit: mm)

Fig. 7 H32-7065 (H25-6560) type (unit: mm)

Table 3 Material properties (unit: MPa)

Yield stress Ultimate stress
H25 sleeve 416 594
H32 sleeve 407 582
SHD25 rebar 525 723
SHD32 rebar 545 673

Fig. 8 Grooved rebar and strain gage attachment on sleeve
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Fig. 10 Force-elongation ratios of H32
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Table 4 Summary of test results

Name Item Values Name Item Values
fy 505 fy 517
H25-7065 H32-7065
351 fu 607 251 fy 648
(1-1) fu/fy 1.21 (4-1) fu/ty 1.30
AlJ class SA AlJ class SA
fy 517 fy 542
H25-7065 H32-7065
250 fy 681 250 fu 669
1-2) fu/fy 1.36 (4-2) fu/fy 1.34
AlJ class SA AlJ class SA
fy 526 fy 580
H25-7065 H32-7065
353 fy 696 5.3 fu 699
(1-3) fu/fy 1.39 4-3) fu/fy 1.40
AlJ class SA AlJ class SA
fy 518 fy 518
H25-7065 H32-7065
"95-1 fu 637 05.1 fy 655
2-1) fu/fy 1.27 (5-1) fu/ty 1.31
AlJ class SA AlJ class SA
fy 550 fy 561
H25-7065 H32-7065
950 fy 719 050 fu 687
(2_2) fu/fy 1.44 (5_2) fu/fy 1.37
AlJ class SA AlJ class SA
fy 524 fy 548
H25-7065 H32-7065
953 fy 707 95.3 fu 677
(2_3) fu/fy 1.41 (5_3) fu/fy 1.35
AlJ class SA AlJ class SA
fy 551 fy 578
H25-6560 H32-6560
351 fu 664 251 fy 661
(3-1) fu/ty 1.33 (6-1) fu/ty 1.32
AlJ class A AlJ class A
fy 524 fy 582
H25-6560 H32-6560
25 fy 651 250 fu 680
(3-2) fu/fy 1.30 (6-2) fu/fy 1.36
AlJ class A AlJ class A
fy 529 fy 559
H25-6560 H32-6560
353 fy 671 753 fu 650
(3_3) fu/fy 1.34 (6—3) fu/fy 1.30
AlJ class SA AlJ class A
i 526 fy 554
Average & 670 Average fu 670
fu/fy 1.34 fu/fy 1.34
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Fig. 11 Strain distributions on rebar surface of H25-7065-75-1
(1-1)

(a) Longitudinal strain distribution

(b) Circumferential direction strain distribution

Fig. 12 Strain distributions on sleeve surface of H25-7065
-75-1 (1-1)
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Fig. 14 Comparison of H25 type

Fig. 15 Comparison of H32 type

Fig. 16 Strain distribution on rebar surface

Fig. 17 Von Mises strain distribution on sleeve surface
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Fig. 18 Prediction method of failure mode
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