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SHEAR RESISTANCE MECHANISM OF COMPOSITE COLUMN
WITH DEFORMED FLANGE H-SHAPED SECTION (PART 1)

By Minoru WAKABAYASHI, Koichi MiNaMi and Takashi NAKANO

Synopsis

The main objective of this investiagtion was to study the shear behavior of composite column
with deformed flange H-shaped section subjected to alternately repeated loading. Ridges on the
top of the flanges were formed (by rolling) in order to cause bond between steel and concrete.

Three specimen with rectangular cross section (30 cm X 30cm) were tested, and the effects of
the ratio of reinforcing bar and the thickness of steel web on the load carrying capacity were
investigated. Main discussion was concentrated on the maximum shear strength and the load
carrying capacity under large deformation.

1. &

HBEG L) — bEN, BELEAMAIOL ETRERBICELEE, HE -2V 7)) - HOM
BRIBEAEELE ST, FHEN BB EETANCH U TER L TH S BENT &0, FHK .
EoiL AMETHBIN TS,

HEEar7 ) - rOBMICHEEEINE, BEEZLODRMOITHEL 3 EEERS 24, ERO—BHE
BEEGHGIY ) - MEETR, ZOXIUAELELLEILDORBABINTHILN,

ZrT, REGKHERRRIC, $B7 7 v VEROERERY, 27 ) - LOMIMBEEEZBE
W« BEBEL S0P BIBENSIDEFAIDOEBHFAE LT, AERWIThO,

2 2 B #

SREpkIZ, PCL,PC2,PC3DZMHT, Fig. 1 KRTIHIL, EREMELT, $BOov=sBELeA
W R ARE L, ~HER, SRREL EHHO 1/2~1/3 %8 E LT bX D=300mm X 300mm (b:
RiE, D: BEEL), TAMBOREEIEILDICRAMR VL i/D=3 (h: HE) LBEL, HEZ
900mm & U7z, %72, S#RBAOKEELELLT, HE#HO7 5 v Vif B, BXUMEE W H %, zh
Zi B;=100mm, H=150mm, £/ O#K% 4-D16 it~ L1,

7245, Fig. 1H® ,0/. 00 i, BTBRRITK - TREINS KBRS DORAMIEHE, YT DA
WBRICE > TREINBHERFORAMBNE, Qv Qo 3, EHOBRICE>TREZ NS RC
BWADEAWT &, CANRBHEOBRICE - TREINS RCEFOEAMBHETHENEDT,

Fig.2 iz, BHWEORMET T, 2> 7 ) — +OPIDER, EHOELED 40mm &L, 7 7%
12, MO REE90° FOo35L, 7 - FHEEABORBEL—BARKEILENLIK LI,

Fig. 3 13, RBREROBRTEORE, BLUERHHET $EELTHEICERL, AWBNNER,

_1_



190 RAHRREIER 5275 B-1 (1 59.4)

Specimen Name PC1 PC2 PC3
i T
L - 2] ]
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Composition of N N N NN 1
Cross Section L
— = =
Q L Q Qo 0.
|
Detormed Flange 12mm 12mm 12mm
Steel
Web 6 mm 9 mm 6 mm
MainReinforcement 4-D16 4-D16 4-D16
Web Reinforcement 2-D6 50mm@ 2-D6 SOmm@ 4-D6 50mm@
Strength Steel sQfu>sQsu sQtu <sQsu s@fu>sQsu
Reinforcement rQfu>rQsu rQtu >rQsu rQtu<rQsu

Fig. 1 Column cross section
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- Specimen PC1, PC2
Fig. 2 Detail of cross section Fig. 3 Dimensions and arrangement of
reinforcements
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Fig. 4 Detail of deformed flange.

Table 1 Dimension of H shaped section and Mechanical property. * mm ** kgf/cm?

X R i Mechanical property**

Dimension of H-shaped section® concrete | steel reinforcement
h f w, fi | R, R, |comp. teSs. |flange web | D16 D6

PC1 148.5 100.3 575 11.84 270 21.0 305 27.7 4010 3251 3645 3359

PC2 1494 999 8.49 11.73 283 21.0 308 27.7 4010 3223 3645 3359

PC3 148.1 100.1 592 11.78 289 21.1 308 27.7 4010 3251 3645 3359

h: height of H shaped section, f,: flange breadth, f,: flage thickness, w,: web
R,: rib height, R,: rib pitch
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Fig. 7 Resistance mechanism of composite column under combined compression,
bending and shear

4.3.1 FSREPBICKDIEANRS
MBS B 3 285EN, N, M, Q 02 &0RE, RANMBHICETAIRENEEL 3v27) - XK
MickEF3ERICHEORRRE, S, UTOXS1 ngl@RMBbh2, (n WRT/ERD, ¢ RRT
L AMH)
<EHOBRICE - TREZN S n-q B
—n+(77/,D,+1)q=2,,u. .............................................................................. (4_1)



194 HRPKPEFER % 275 B-1 (1 59.4)

Bt @) Dy— Dgm 2ty wovereererssersos i sis st bt s 4.2
(4.) KPFIBEHOBRICE>T, (4.2 ABEHEHOBRIK L > TEhPhREI N5, FIRED
LEMEGHARKICBR T2 HE 0, BRUCEREDE ERTACANNE (90 ETHE, 4.1,
4.2 Ao,

o= 22,8, Dy /7 ++verreresssersces it e s (4.3)
Qo= 21,0, Dyf7 werereereces s 4.4)
&%,
s BANRBHOBRICK - TREEINS n-q Bk
Gty Dy e (4.5)

BIREH, EMEGH CANHREAKCBRT 2 BL0 BRULERNE, 2hEh n, n; &TH
2, 4.0, 4.2, 4.5 Kb
m==2,pt,+ (- Dy +7)
”2=2-I«‘:+nuw(;D1_77) .................................................................................
&85,
b7 ABRMOBBRICERS 2 Y 7 Y — P RHOE b i, cof&f&@ﬁﬁmwﬁ UTHEAL, b ZUEIFE
b TERRAALLIZHDE b, EBFE,
GBy=2G/ Dy ceeee et (4.8)
L5z 6n3,
4.3.2 7—-FHREBICKBZEANRD
b ABBTROSNIERD OIF b(=b—,b) & >EH 27 ) — b3, Fig. TR &5 iKHiA N,
M, Q, Db LTHOEMMELTRIELTVEES, TORKHHIED n-q BERR, BRILLE bi(=
b/b) VT,
(11— ob1/ 224 (+ by o9/ 22 = [ DWTH77/22 worreermmmiininnie i (4.9)
(f:ffl/ Oén_cb:)
LEDHIN 3B,
4.3.3 7—FHM (1) Lk 3 EANRA
BARBALE, 3v2) - OUCEHASBET LA TORAOBTFEE LT, SHEHANEERAL
o7 —FRBOFEERETH LD S, Fig.8IKRTLIK, 22 ) — FENI3BOMIL LT —F
BROSEETAEEE L BLVBERTH S,
CZOFEEEESNT, COXINIBWEOT —FHRBOMAERMULbO%E, 7 —FHEE (D) ORAK
WHERERZ LT B,
4.4 #HBEHOEAW D
HEOHMIMALORELEAMNMN L, v27ORAMBRTREZRAMBHO, NWHLE&E
oA & LI,
cHFEDICE > TREINZBE
Bk, 75379 « v 7OMAENLRKELT, ThoERM UK nq BER,
2, pf— e Sn< —,p[2 D& &

q= ’Iv)‘ (n+2,p 0+ 5 p10)

—opl2En<p, 2 DL E
—2.D sftw
= 7)' (;l‘017 +T)

swl2SnS 2,y DEE




Ebk o B - 15 B HIBESEER N SRCEOFAKENBECETIHE(ZD 1)

195

q= —»’%"'(H—L,u;— sthw)
&85,

1 Arch mechanism(1)
Arch mechanism(2)
Arch mechanism(3)

Fig. 8 Devided arch mechanism

Fig. 9 Interaction curve of composite column
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Fig. 12 Skeleton curves
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Fig. 13 Comparison of calculated and measured maximum shear strength
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