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SOME EXAMINATIONS ON SHEAR PROPERTY OF STEEL/CONCRETE COMPOSITE STRUCTURES
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Toshiyuki SHIOYA, Hiroki OOUCHIDA, Fumiyoshi OHNO, Toshiaki HASEGAWA

Basic experiments were performed on shear property of steel/concrete
composite beams.
[1] THE EFFECT OF STIFFENERS DIRECTION ON SHEAR STRENGTH

Two types of beam were tested. In the A-type beam, stiffeners were
set longitudinally. In the B-type beam, stiffeners were set
transversely. B-type beam was failed in shear. Although A-type beam was
failed in flexure, the maximum shear stress of A type beam was three
times larger than that of B-type beam. Transversal stiffeners became
the trigger of diagonal tension cracks. Therefore, there are some cases
where beam with no transversal stiffener has large shear strength.
[2] SIZE EFFECT ON SHEAR STRENGTH OF COMPOSITE STRUCTURES

Shear tests were performed with two different beam size. The nominal
shear strength decreased as the beam size increased. Therefore, in the
design of large composite member, it is deemed necessary for evaluation
to be made by considering the size effect on shear strength.
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Fig. 1 Cross-sectional dimensions and loading condition (unit:mm)
Table 1 Varieties of specimens and principal test results
Specimen dimensions Concrete Failure load Failure mode
Specimen [Loading span|Height |Width [Comp. strength [Tens. strength |Shear force |[Shear strength
(mm) (mm) | (mm) (kgf/cm2 ) (kgf/cmz) (tonf) (kgf/cmz)
A-type 2400 300 | 300 411 27.5 36,9 41.0 Tied-arch
B-type 2400 300 | 300 415 27.8 11.0 12.2 Diagonal tension

Table 2 Mix proportion of concrete

Target comp. | Max. coarse | Range of |Range of Water-cement |Sand-agg. | Unit content (kg/ma)
strength aggregate slump air content | ratio ratio
£'e Gnax w/C s/a Water [Cement | Sand [Gravel
(kgt/cm?) (mm) (cm) (€] %) (43} W c | s|s
450 25 2442 612 35 39 157 450 | 646 1,042

—158—



(2) EREREER
EREFBERE, B 1R LAEBEVTH S, VUDLWKRER—21CRT. A4 7REEIR. HEMEA
HEHZ 7 5 9 b HEBERTHWREVOT, BAM R s vic0UbhdSteg s, MiFx/ cvBrlUOXA
B Lo icHiFovbhsioen
B CHRAE LI, BAMR/c T
. SR Eo 2 -+ Lo
FEo UL, BIZeEICbT:
DHEHE Lo HIF e v 05 iRM

1l ~
1) 17y, A
A A

WA L&, HhiFx/cvDfF (A-type beam)
AR LB EE>, By

4 TEEBRE G, AREHEAHE

75y b—DEREBIRATVS 1

» l
. R DD T 5 ‘ 14;¢%?§1 & '\“r\\\ "
N—OHRTOTbhHBRE L T, b
ZORXEHAED dOMBED7 5 » (B-type beam) A

FoN—D P SR AKO U b
BREEREAEL, HEA~NIT &

IBRTHRARFEIE - 2,

K- ARFREIDOHB 2 > 2 Y — MK T B HCAWMIE £ cor EEME AW v aax DHERL
foo BlRICRFTEMITRMEL DR LI, COEIVDORZEIRBI A 7TRBERITEMBL D AWK
EERLONZTVLDDRE-BLTVEN, As A4 7RBAKRBHBE@ONIED@EER L, By 4 7R
o, ERAMEALEO7 S v b= oRELALMTFEANO bR L > THOSIEREZEC L
7ol )~ FOBRE LU LI BMHEBEE S 0HBEEBE L OEEI SRS, —H,
A A TRBEKRDBEIBAMA RO UL BREEL R WALDHER S 4 F7— F &0 EBRMED

KELH - bDEEA SN B,
COIERBHT Y Y~ B Table 3 Ratio of calculated and experimental value

Fig. 2 Cracking patterns

REWTEBI]bHEEL TV 3, Specimen|Calculated shear Calculated Ratio
Fabb, BAMIR/cicEB S strength by JSCE eq. | maximum moment

‘ﬂ:ﬁ‘ﬂ: it ﬁl HOUD n@Eﬁ & Teal Mcal Tmax/Tcal Mmax/Mcal
B AMHEDS S L o (kgf/en’) (tont *n)

LT, FREDERBELE 4 oo b o cl o
WEDR, B&ick-~Tit. AW (Note) t_,. : Experimental shear strength

q%fﬁ{?bl ISR BEEALD, Mpax ¢ Experimental maximum moment

3. 2UEY, MEEORANMBEOTEYGE

BAMHRBHEHOCTOROHFH I Y7 V-t OO AWBER. S EdIAEH 3 ERFECH
% B EHKani (8], Taylor[9). FHB - HHE - TR - L0 FOEBRIPRICL > CHMITENT WS,
CMB—ARTENREFENTEY, TA¥ELS (207 Y — MESERAH L [6). CEB/FIP [ Model Code
for Concrete Structures) [II]HDRAEBTHIMOANS N T WS, arH 2y MEBERBWTHTEYR
BHbBEELONBIZPERMCHEES L APRE L, 22T, AERTR AN 2o Bkickpa v Ry
v PRGEIL B 3R AMBEOTHEMRBICOWTRELAZDDTS %,

—159—



(1) EERE
HBREORTHEEZR -3 i, BLER—~4ILRT Kh2 >0RBREoTELR/2THE, 27 Y —

PR HBMBRTEGrax=15mOERMEMEZHV . EHME  =600kef/cn2BEORILa s ) —
FThHD, BEER—SIKART, MIRIZSS 41 2RV, RAURBREDIBE. BIKRAI Ts9=3100kgl/cn?.

SISRMBEIL fsu=4500kgf/cm®TH 5o NUMEBRIKDIEE ., = OMERAIL fsy=3650kgf/cn?. FIRIBAEIL 1oy
=4170kgt/en® TH 2, ABERAREITMUNCR LA KBRIKERRBELSF4I VY ELYFH 95—t kD
VoL b0 Th BRI E THRPELEE Lt MEHBRARERZFHNCHME LSRG E CHKEREE L
foo XREZHRBEMZRHE LNNRSAHEESERI D ICHBET IREEZEF Ll 4 HEDHEL L
fe (I—38H) o BB, BARBLUIAROBRABAREDOBE 10en, NUREBREDIES 5enTdh 2,

A-A section

4000 590

(2012) (300)
500 600 450 900 450 600 500 £=12
(6)

(256) (300)(225) (450) (225) (300)(256)

iy

100
50)

N

N
I P T T T T 1T 171 171 ~ ~
o 0O ~ o~
OO N o~y
N [Om
L L T T 1T 1T 1 T 1T 1T 7T 1T LI 1 I ~ ~
A 05
S A
A —

Figures in () : Dimensions of small beam
Fig. 3 Cross-sectional dimensions and loading condition (unit:mm)

Table 4 Varieties of specimens and principal test results

Specimen dimensions Concrete Failure load Failure mode
Specimen |Loading span |Height |[Width [Comp. strength{Tens. strength |Shear force [Shear strength
(mm) (mm) | (mm) (kgf/cm2 y (kgf/cmz) (tonf) (kgf/cmz)
Large 1800 618 | 590 579 31.7 329 90.3 Shear comp.
Small 900 312 | 300 578 37.9 122 131 Shear comp.

Table 5 Mix proportion of concrete

Target comp. |Max. coarse |Range of |Range of Water—cement | Sand-agg. | Unit content (kg/m3)
strength aggregate slump air content | ratio ratio
o Grax w/C s/a Water |Cement |Sand [Gravel [Silica fume
(kgf/cm?) (mm) (cm) [¢3) ) ) W C s| ¢ SF
500 15 >25 742 29 38 146 502 | 589] 598 50

(Note) * : Light weight coarse aggregate
8
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