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x 800 mm= A & &t}

2L SD500 D22E dH-o 47behS XSk (A h] 1.75 %), ) 3
13FTHCE ] 1.31%). Fhiol Al "ito] olgeo] gt AR-H Lo
470l 600mmel 2=, A FHol= 760mmE 7F FEI HHH
st (/.. = 760 mm/600 mm = 1.27). Ahd Lol BAhe APA|e 45, 135°
2] AAS zH= SD300 D10 28 E S 170 mm F2 02wl o),

N
2

o)
71 FRAAGZEE A(1)7DE AFRE AL, ATAdd ue 2adE ddg e
G Ao mE FAYES FEAFAE £.E st ALteAT dE £,
AT Cx v e 3/80] 24 MPaolil ©H 9] 5/80] 60 MPa o] =& f,. =60 x5/8

+24 % 3/8 = 46.5 MPao. & A4tatSioh

3.1.3 2A A=

g At BEEA= Bl Vs BRFEE AR BRdssit wbd, e
AEA (G Cok D)= F el v BMdsidth 60 MPa 242E BE 122 A
g &, AAAet Fobe AREste]l 2adE xS AHA AYsdn. 57 %‘E@%
60 MPa A EE 7|5 AFH Slo &9 ¥ 24MPa ZAYE=R 7|53 B %

Table 3.1 Test variables and predictions of moment and shear capacities of specimens

L Shear Moment strength (kN'm) Vin Shear strength V,”(kN) v
Specimens bgcfggn re-bar =M/ a) % I 7
1) 2) cl ]
(ratio) My M (kN) Ve + Vs Vet Vs
F-A A 170 222 245 72 81 3.39
F-B B 178 232 256 114 123 2.24
F-C C 173 225 248 100 110 247
F-D D 173 225 248 XN 9 275
F-AS A 174 226 249 157 166 158
F-BS B D10@170 183 240 265 199 208 1.33
F-CS C (0.32%) 174 226 249 186 1% 1.34
F-DS D 174 226 249 175 134 1.42

1) M, - Moment strength when bottom longitudinal reinforcement yields
2) My, - Moment strength when top longitudinal reinforcement yields
3) Vi, - Nominal strength calculated on the basis of nominal material strength
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Fig 3.3 Composite beams specimens production process
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Table 3.2 Mechanical properties of reinforcement

E; (GPa)

184
187

& (ue)

1847

£y (MPa)

340
555

Type

SD300 D10

SD500 D22

Table 3.3 Mixture proportion of concrete

Unit weight( kg/m)

SP
35

979

625 | 935 | 806

328 | &9

162

180 | 620

W/C

(%)
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Fig 3.4 A section load-displacement relationship
Table 3.4 Test results and shear strength predictions(A Section)
o Concrete strength (MPa) . View V.., V..,
specimens Low Figh Effeg—tlv (KN) vV, +V, V,+ V.
F-A 21 - 21.0 126 1.34 1.68
F-AS 29 - 290 198 1.12 1.08
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Center Displacement (mm)

Fig 3.5 B section load-displacement relationship

Table 3.5 Test results and shear strength predictions(B Section)

Concrete strength (MPa) V. v v
s[_)ecimens Eﬁ _t. lest test test
Low High TN VitV VotV
F-B - 40 40.0 173 1.86 1.76
F-BS - 59 59.0 318 151 1.48
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Fig 3.6 C section load-displacement relationship

Table 3.6 Test results and shear strength predictions(C Section)

Concrete strength (MPa) V. v v
s[_)ecimens Eﬁ _t. lest test test
Low High TN VitV VotV
F-C 27 40 3Bl 164 1.87 1.76
F-CS 29 59 478 226 1.14 1.11
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Fig 3.7 D section load-displacement relationship
Table 3.7 Test results and shear strength predictions(D Section)
o Concrete strength (MPa) . View V.., V..,
specimens Low Figh Effeg—tlv (KN) vV, +V, V,+ V.
F-D 40 319 152 1.34 172
F-DS 59 40.3 203 1.07 104
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Fig 3.8 Specimens load-displacement relationship
Table 3.8 Test results and shear strength predictions(all Section)
oecimens Concrete strength (MPa) View V.., V.,
Low High Effec—tive kN) VatV, VotV
F-A 21 - 21.0 126 1.34 1.68
F-B - 40 40.0 173 1.86 176
F-C 27 40 3.1 164 1.87 1.76
F-D 27 40 319 152 1.84 1.72
F-AS 29 - 290 198 112 1.08
F-BS - 59 59.0 318 1.51 1.48
F-CS 29 59 478 226 1.14 1.11
F-DS 29 59 40.3 203 1.07 1.04
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F-A ] } } B
S wﬁw-xﬁﬁ\
& ©_— —-
= _ -{—-’-_'T-—"‘%” r” ‘.{ \\ N
e ) R ) N
(@ : Initial flexural crack(106kN) @ : Splitting crack(V,¢q,=124kN)

® : 2 Splitting crack(124kN) @) : Diagonal crack(124kN)

(D) : Initial flexural crack(85kN) (@) : 2"" ﬂexural crack(145kN)

: ttin iagonal crac = D20 iting (
@ : Splitting & Diagonal k mek 173kN) @) : 244 Spliting (182kN)

F-C .

D
@ : Initial flexural crack(64kN) (@) : 2" flexural crack(103kN)

® : Splitting crack (V,eq,= 164kN) @) : Diagonal Crack(145kN)
2 @ T g s

ﬂ}\\
MRavis IR

@ : Initial flexural crack(69kN) @) : 2" flexural crack(101kN)

® : Splitting crack (V,qr= 152kN) @ : Diagonal Crack(130kN)

F-D } }

Fig 3.9 without stirrup specimens failure mode
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Fig 3.10 with stirrup specimens failure mode
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Effective concrete strength(MPa)

Fig 3.11 Composite section effect at shear
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Fig 3.12 Shear strength increase due to shear reinforcement
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Fig 3.13 Strain distribution of shear reinforcement
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Fig. 4.1 Simple support specimens detail
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Fig 4.3 Load-displacement relationship of fixed beams and simple beams(A section)

Table 4.1 Shear strength of fixed beams and simple beams(A section)

Concrete strength (MPa) V. v v
s[_)ecimens Eff . test test test
Low High v V.V, VotV
F-A 21 - 21.0 126 1.34 163
S-A 266 - 26.6 108 143 1.16
F-AS 29 - 29.0 198 1.12 1.08
S-AS 206 - 20.6 237 1.18 094
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Fig 4.4 Load-displacement relationship of fixed beams and simple beams(B section)
Table 4.2 Shear strength of fixed beams and simple beams(B section)
o Concrete strength (MPa) ' View V., V.,
pee Low | Hgh | PV gy VatV, Vot V.
F-B - 40 40.0 173 1.86 1.76
S-B - 554 554 134 1.23 1.07
F-BS - 59 59.0 318 1.51 1.48
S-BS - 63.8 63.8 343 1.36 1.14
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Fig 45 Load-displacement relationship of fixed beams and simple beams(C section)
Table 4.3 Shear strength of fixed beams and simple beams(C section)
T Concrete strength (MPa) ' View V.., V.,
v Low | Hgh |BECU g | ViAW Vat T,
F-C 27 40 H.1 164 1.87 176
S-C 266 554 446 126 1.28 1.09
F-CS 29 59 47.8 226 1.14 111
S-CS 206 59.1 447 300 1.29 1.06
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Fig 4.6 Load-displacement relationship of fixed beams and simple beams(D section)

Table 4.4 Shear strength of fixed beams and simple beams(D section)

Concrete strength (MPa) V. v v
Specmens Eff - lest test test
Low High eg av (kN) VitV VotV
F-D 27 40 319 152 1.34 1.72
S-D 266 5.4 374 107 1.19 1.00
F-DS 29 59 40.3 203 1.07 1.04
S-DS 21.3 63.8 37.2 272 1.22 0.9
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Fig. 4.9 Shear strength of fixed beams and simple beams(w/o stirrup)
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o] BAEA ¢& 4t A R(w/o stirrup)®] AHAEE
H QAH(HE #=1.73). 1 W3] T H(w/o stirrup)e] A A= v aH
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3t A= Fig. 4129 Table. 459 eER At

Table 4.5 Shear strength of fixed end beams and simply supported beams

Fixed beam Simply supported beam
(@/d=2.25) (a/d=25)
Section
Vst Viest Viest Vst Viest Viest
(kN) VatV, Vot Vs (kN) VatV, VotV
A 124 1.84 1.68 109 1.43 1.26
) B 173 1.86 1.76 135 1.23 1.14
w/o stirrup
C 164 1.87 1.76 126 1.28 1.17
D 152 1.34 1.72 107 119 1.07
Mean 1.8 1.73 Mean 1.28 1.16
A 198 112 1.08 237 1.20 1.10
w/ B 318 1.51 1.48 343 1.39 1.30
stirrup C 226 114 1.11 300 1.32 1.22
D 203 1.07 1.04 272 124 1.15
Mean 121 1.18 Mean 1.29 1.19
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Abstract

Shear Strength of Fixed Composite Beams
Combining Precast and Cast-in—Place Concrete

Jin, Joohyeon
Graduate School of Architecture Engineering
Ulsan University

(Advised by Professor Kim, daekyeong)

Recently, The use of composite members using precast concrete(PC) and
cast-in—place(CIP) concrete with different compressive strengths has been
increased. Overseas, the entire structure is often constructed with precast
concrete, but in Korea, for economic reasons and to secure the integrity of
the structure, a composite method of synthesizing precast concrete and
cast-in—place concrete is often used. However, in the current standards, the
shear strength standards for composite sections made of precast-cast-in—place
concrete with different concrete compressive strengths are not clearly

presented.

Existing concrete composite beam studies evaluated the shear performance
of composite sections through simple supported beam experiments. For
reinforced concrete members, shear strength evaluation according to various
end conditions must be accompanied because the distribution of shear force
and bending moment within the shear span changes when the end support
conditions are changed. In particular, in the case of different composite
cross—sections, since the concrete strength of the compression zone due to
bending at the center and both ends is different, it iS necessary to examine

how the difference in concrete strength in the compression zone affects the



shear strength.

Therefore, in this study, the effect of the support condition of the member
and the difference in concrete strength within the composite cross-section on
the shear strength was investigated through a shear test of a composite

beam with both fixed ends.

In this study, the shear strength of the composite cross—section through the
concrete composite beam test with different compressive strengths (24 MPa
and 60 MPa) was tested. has affected The current design standard predicted
the shear strength of composite beams fixed at both ends as a safety side,
but the shear strength test specimens without shear reinforcement were

evaluated very conservatively.
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