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Flexural Capacity of RC Composited H-Pile

Min-June Kim,"” Geun-Ock Shin,"
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YDept. of Civil Environmental Engineering, Honam University, Gwangju 62399, Rep. of Korea

ABSTRACT The composited structural member in which two or more materials having different stress-strain relationships (steel &
concrete) has increased greatly in recent years. This paper presents the experimental results of flexural capacity of the composited

H-Pile subjected to bending moment. Eight composited beams were tested under direct loading condition using the frame tester.
Based on the experimental results it is noted that flexural capacity of composited H-Pile increased about 20~30% and ductility ratio
significantly increased. Limit state analysis of the specimens was conducted and the result shows that flexural strength by limit state

analysis is conservative.
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Fig. 1 Concept of the composited RC H-Pile
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Fig. 2 Stress-strain curve of concrete
Table 1 Coefficient of stress-strain curve
f.(MPa) | <40 | 50 60 70 80 90
£,(107%) 2.0 2.1 2.2 2.3 2.4 2.5
e, (107%) 3.3 3.2 3.1 3.0 2.9 2.8 Strain
" 2.0 192 | 150 ] 1.29 | 1.22 | 1.20 Fig. 3 Stress-strain curve of steel
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Fig. 4 Stress-strain distribution of section
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&}l t}h. Table 3-S H-Pile® 29 Qe zAS thebd A e R - fi_&
O] 1—;“_.8) (a) No.1 b N02 (c) No.3 . (d) No.4 .
i 1 By j Fo o B ]
Table 2 Concrete mix proportion 145 125 o7 o7 78 73 o7 o
(e) No.5 (f) No.6 (@) No.7 (h) No.8
for Ghx | W/C S/a | Unit weight(kg/m") Fig. 5 Shape and dimensions of cross section

(Mpa) | (mm) | (%) (%) | c|W|S |G

30 20 38 43 680 | 259 | 914 | 994 m m Unit : mm
PPOP

Table 3 Materials specification dp @ J/St,ain Ga+ge ‘ ‘ He250
Index | Spec | f,(MPa) | f,(MPa) | £ (MPa) | v N [iLvor E(';:\)/DT [iLvot 'ﬁ"oo ‘
H-Pile | SS400 240 400 L 3,500 ™
200,000 | 0.3
Rebar | SD400 400 560 Fig. 6 Shape and dimensions of longitudinal section
Table 4 Summary of variables for beam tests
kS
Specimen O30) | oy | oy | | oy | | oty | gy | Remens
No.1 H250-OR - - 105,788,119 2.53 H-Pile
No.2 H250-Con 250 250 - - 124,098,419 5.51
No.3 | H250-Rebar4 2,027(4@H25) | 1.62 123,660,500 5.24 Composited
No.4 | H250-Rebar8 313 3.5 571(8@H10) 0.46 128,723,879 5.67
No.5 H300-OR - - 199,327,500 3.29 H-Pile
No.6 H300-Con 300 300 - - 238,964,141 7.49
No.7 | H300-Rebar4 2,027(4@H25) | 1.13 258,325,109 5.21 Composited
No.8 | H300-Rebar8 1,589(8@H16) | 0.88 | 261,862,949 7.93
* p, =0.5A4,/(bx H) x 100
Ham5a|E 344 H-Pileo] 2145 | 565



(c) concrete placing

(d) curing 28 days

Fig. 7 Production process of composited RC H-Pile

Fig. 8 Crack pattern of bending specimens

Table 5 Result of Crack pattern
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Crack length (mm) Crack count (ea) Cracking range (mm)
Specimen i i i Failure Mode
P M?Xmlrmn;l m A(Vrf;s‘;ge se/(?tgrs 12%2215118% f::;:;t Horizontal Verticality
No.1 - - - - - - S.B
No.2 225 169 29 13 3300 230 T.F
No.3 215 177 16 6 2500 210 T.F
No.4 225 148 21 11 2300 225 T.F
No.5 - - - - - - S.B
No.6 250 153 25 16 3000 250 C.C
No.7 250 194 17 7 3100 250 S.T
No.8 250 174 12 5 2900 250 T.F

X S.B: Steel Buckling, T.F': Ténslie Failure, C.C: Concrete Crushing,S.T: Steel Tearing
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Fig. 9 Crack count as applied load (V/V,)
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Deflection (mm) Deflection (mm)
(a) test of H250 (b) test of H300
Fig. 10 Load-deflection curves
Table 6 Test result of yielding and ultimate load
) Yielding state Ultimate state
Specimen N ;
£, (kN) n, g, (mm) £, (kN) T, g, (mm)
No.1 H250-OR 315 1.00 10.5 323 1.00 14.1
No.2 H250-Con 372 1.18 16.3 412 1.28 50.7
No.3 H250-R4 340 1.08 14.0 378 1.17 41.0
No.4 H250-R8 373 1.18 15.8 409 1.27 41.0
No.5 H300-OR 531 1.00 13.8 556 1.00 16.4
No.6 H300-Con 632 1.19 14.5 684 1.23 42.0
No.7 H300-R4 521 0.98 13.4 - - -
No.8 H300-R8 600 1.13 16.0 664 1.19 42.0
X, = Ry.tast/Py.H— pile > Ky, =Pu,tast/Pu.H— Pile
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Table 7 Limit state analysis

7].61-/\2 AR =

(cjfsut

=21

7k F7bshs Aae vepg etk s e

Index P, (kN) | 5, (mm) | P, (kN) | 4, (mm) Remark
No. 1 H-Beam 315.0 8.74 517.2 208.3 Steel rupture
H250 No. 2 H-Beam+Con 338.5 8.71 4343 95.0 Concrete crushing
No. 3 H-Beam+Con+Rebar (p,=1.62%) 358.1 8.71 486.5 116.8 Concrete crushing
No. 4 H-Beam+Con+Rebar (p,=0.46%) 350.9 8.71 460.9 103.6 Concrete crushing
No. 5 H-Beam 531.0 7.26 845.6 171.8 Steel rupture
H300 No. 6 H-Beam+Con 575.3 7.26 731.8 80.9 Concrete crushing
No. 7 | H-Beam+Con+Rebar (p,=1.13%) 601.6 7.26 792.4 91.9 Concrete crushing
No. 8 H-Beam+Con+Rebar (p,=0.88%) 583.3 7.26 817.4 95.6 Concrete crushing
s0pS =012 EM:IO.OO?!?! s, :?.024 o0 g, :0.(;24
800F i ! | 800f //‘E!]H’beam
700} i» i i 700}
600} H-beam+Con+Rebar(e.~1.62%) i so0l H-beamCont Rebar( =08)
§ ; 'C R g H-beam+Con+Rebar(2=1.13%)
ESOO_YE No.4 No:2 H-beam =h
5400- v § 400-
;_.‘_300' . No.sH_beam+g;:eam+Con+Rebar(n:u.%%) 3 300
200 Y : Steel yield 2004 Y : Steel yield
100 R Stos ptre 100 R Stearopure
% 20 40 60 80 100 120 140 160 180 200 220 240 %0 20 40 ©0 80 100 120 140 160 180 200 220 240
Deflection(mm) Deflection(mm)
(a) H250 (b) H300
Fig. 11 Load - deflection curves
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Table 8 Result of energy dissipation capacity
Specimen 112 6,/8,)* | E (KN-mm)* E/PS,
No. 1 1.34 25,760 7.79
No. 2 3.11 155758 25.69
No. 3 2.93 122860 23.71
No. 4 2.59 121117 20.55
No. 5 1.19 45879 6.26
No. 6 2.83 204453 22.31
No. 7 - - -
No. 8 2.56 194531 20.26
% pa: Ductility ratio
* E : Area of P-§ curve up to failure load
500 — ; 500 e
| | | | | |
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Fig. 13 Ductility curves for bending test specimens
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