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Evaluation of Structural Performance of RC Beam with Different Depths to Lap
Splice Detail of SD700 Headed Bar

Ji-Hyeong Lee', Seung-Hun Kim®**

Abstract: This paper conducts an evaluation of the structural performance of the lap splice detail of SD700 headed bar experiment for developing
an RC beam with different depths joint details. The experiment variable is lap splice length, yield strength, and end anchorage of main reinforcements.
For all specimens, a headed bar was applied to the main reinforcement of the beam with low depth (B2), and the beam with high depth (B1) was applied
to the main reinforcement with two splice methods: straight headed bar and 90° hooked-headed bar. The experimental results were that specimens
of applying SD500 and SD600 had the results of flexural fracture at the lap splice location, which maximum load was similar. For specimens of appling
SD500, the 90° hooked-headed bar of B1, suppressed horizontal cracks in the lap splice section compared to the straight headed bar. Specimens of
applying an SD 700 headed bar had the results of brittle anchorage failure. In addition, maximum load was increased with the lap splice length increasing.
For specimens of applying SD700 headed bar, test for test maximum load/theoretical load for test development length/design development length
wete estimated to be 1.30~1.48 for the ACI 318-19 equation, and 1.14~1.30 for the KDS-2021 equation. Thus, ACI 318-19 equation had
conservatively greater safety factors as estimated development lengththened.
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Table 1 List of specimens

Specimen Rebar Rebar Lap-splice
p (Beaml section)  (Beam?2 section)  length [mm]
HHSS-L1 Headed bar Headed bar 575
) f ,=500MPa) f 4 =500MPa)
HHS6.1L2 Headed bar Headed bar 719
) (f ,=500MPa) (f ,=600MPa)
HHS6.L3 Headed bar Headed bar %63
) f ,=500MPa) f ,~600MPa)
HHST-L{ Headed bar Headed bar 575
) f ,~600MPa) f ,=700MPa)
HHST-L2 Headed bar Headed bar 719
) (f,~600MPa) (f ,=700MPa)
HHS7-L3 Headed bar Headed bar %63
) f ,~600MPa) f ,—100MPa)
HLSS.L1 Headed-hooked bar Headed bar 75
) f 4 =500MPa) f ,=>00MPa)
HLS6.12 Headed-hooked bar Headed bar 719
- (f ,=500MPa) (f ,=600MPa)
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Fig. 1 Details of specimens
Table 2 Mix proportions and material properties for concrete
Compressive strength . . 3
. w/C S/a Mix proportion [kg/m’]
Specimen [MPa] [%] %]
0 0
Design strength Measured strength C W S G AD
HHSS5, HHS6, HLSS, HLS6 30 46.6
41.8 45.8 395 115 812 981 2.77
HHS7 30 25.2
42 Xz Al Table 3 Results of tensile test
B %0 A18E Zae|E ghE4Ee} Fie] B4 9 e B R E Extensibility
- 0,
*181%] 58 Table 22} Table 3 WERARIH. 21212 oF SD400-D10 [41\2/52] [61\5?3] [2G0I7)a7] 0.0043 1[;)23
N A=A LA % o o] : : : : :
S KS F 2403l whe} FAIA] A2 F-KS F 2405¢] ©3) SD400-D16 4513 7657 _ 190.5 00048 13.0
of BP $ 280l At = Al AAsE E2e] % SD500-D25 5552 6812 1949 0.0041 193
4= 242 KS B 08019l kel Al -& A 2Fs)e] KS B 0802 SD600-D25  656.0 7657 1943  0.0048 13.0
of whe} QJAAA L A A EFH T SD700-D25 7843  909.7  191.0 0.0058 10.0
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Table 4 Development lengths of KDS-2021 and ACI318-19

o, A Ao E(p,,,) T o] 2 E Bt IA YERTH
Beam2 9] 2 0] SD700%] A @A (HHS7 Alg)= A3 ol
=42 0l7} 715kl wet A g o] Skl o, T 9]
FEolA Hsts =2 $ #4937} vEbskth HHS7-L1
7 HHS7-L2 A3A= Hgo] o] 2l g Bt Hglom,
HHS7-L3 A3A= Hoju g o] o] 2 g -& 4383t

300
250 e =
g e —\ P,,=213.3kN
2 200 ¥
3 /
g 150 ,
3 7
100 |—7
s0 / —HHS5-L1
: - -HLS5-L1
0
0 20 40 60 80 100 120 140
Displacement (mm)
(a) SD500
350 ‘ ‘
300 ———= = ; 1
250 | e s it P,,=248.4kN
=~ )s'/
E 200
<
E /
g 150
S V4
100
/ —HHS6-L2
50 ++- HHS6-L3
0 - -HLS6-L2
0 20 40 60 80 100 120 140
Displacement (mm)
(b) SD600
350
300 P, =277.2kN
250 AN
i \
% 200 ¥ \ L
= I '
g 150 7 !
NIV \E
100
/ ) —HHS7-L1
50 - -HHS7-L2
0 --HHS7-L3
0 20 40 60 80 100 120 140
Displacement (mm)
(c) SD700

Fig. 6 Load-displacement curves

KDS-2021 ACI 318-19 P
Specimens l[f;tr:]t Litan M Laton M &‘{\;]t [lflt\lh] 1;::
[mm] Lot in [mm] Lav.un
HHS5-L1 575 496 1.16 672 0.86 241.2 213.3 1.13
HHS6-1L.2 719 586 1.23 794 0.91 285.7 248.4 1.15
HHS6-L3 863 586 1.47 794 1.09 281.5 248.4 1.13
HHS7-L1 575 952 0.60 1084 0.53 208.5 277.2 0.75
HHS7-1L2 719 952 0.76 1084 0.66 272.3 277.2 0.98
HHS7-L3 863 952 0.91 1084 0.80 286.7 277.2 1.03
HLS5-L1 575 496 1.16 672 0.85 262.6 213.3 1.23
HLS6-L.2 719 586 1.23 794 0.91 303.1 248.4 1.22
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