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Abstract - Typical construction methods for construction sites are RC and PC methods. We propose a new method to solve the
problems of these two methods. It’s a partial precast concrete couple composite girder (PP-CPG) technique. The proposed con-
struction method involves pre-assembling steel-rebars at the factory, and designing them without form and temporary support.
As aresult, it is expected to improve economics and constructability. Bending experiment was conducted to verify structural per-
formance. The subject variable is concrete block pepth (1/3, 2/3, full). As a result, PP-CPG has sufficient rigidity and strength,
and its post-yield behavior is very stable. The PP-CPG maintained the girder shape of the channel even after yield step, provid-

ing sufficient flexural strength and a composite effect.
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Fig. 1. Comparison of RC and PC method
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Fig. 3. Reinforcement with precast concrete
Fig. 2. PP-CPG concept in the end of beam
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(a) HRC (hybrid reinforced concrete system)

(b) EPC (ECO-prestressed PC beam)

Fig. 4. Reinforcement with precast concrete
in the center of beam
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Fig. 5. Detail of bending specimens

Table 1. Results of width-thickness ratio check

Channel | 4, | A, | Discriminant | B/t Note

Flange 7 22
Web 84 | 128

Ay <Blt<i, | 10
B/t<1, 60

Non-compact

Compact
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Fig. 6. Distribution of plastic stress

Table 2. The basis for calculation of plastic moment

tgl_?s.?gislseﬁ%:rrs Force Moment arm
Cl1 | Steel flange 2(bst,Fy) a—(t/2)
Cc2 Concrete | 0.85fub(h—(H-a)) | (h—(H-a))2
C3 | Steel web 2(at,Fy) al2

T1 | Steel web 2t,F\(H — a) (H-a)2
T2 Re-bar n(zD*/4)F,, H—a—yr
T3 | Steel flange 2(byt,Fy) (H-a)—(t/2)
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Table 3. Specimen list and property

Specimen | Concrete depth Icomp PNA M,
type (mm) (x10°mm*) | (mm) | (kN-m)
B20 200 743 226 1,180
B40 400 765 306 1,260
B60 600 + (slab) 2,383 550 2,381
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Fig. 8. Locations of LVDT and strain gauge (Unit : mm)
Table 4. Results of material test
. Strain Strain Elastic modulus Yield Tensile Yield Elastic
Material Steel .
o Omax €peak E. i) strength strength strain modulus
typ (MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
Concrete 26.5 0.0026 15,987 10 418 546 0.001447 288,874

(a) Edge section
l340 . N\
'm ,

(d) Bottom part (concrete side)

(c) The central part at coupled channel

Fig. 9. Failure mode
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Fig. 10. Moment-rotation angle curve
Table 5. Comparison of flexural performance
Experiment
Specimen %Ex‘”‘/ T}}&(Zry M, Myp ®
Thre. max
(N'm) | (N‘m)| &Ny | MM | (rad)

B20 1.01 | 1,180 | 1,192 | 1,045 | 0.88 | 0.018
B40 1.08 | 1,260 | 1,364 | 1,199 | 0.88 | 0.022
B60 1.00 | 2,381 | 2,393 | 2,261 | 0.94 | 0.030
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Fig. 11. Load-strain gauge relationship
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Table 6. Geometrical moment of inertia and plastic moment

Specimen I, I, 1, M, M., M,

B20 743 | 673 | 702 | 1,367 | 1,016 | 1,192
B40 765 | 787 | 771 | 1,440 | 1,295 | 1,364
B60 (-slab) | 1,620 | 1,213 | 1,414 | 1,899 | 1,500 | -
B60 (+slab) | 2,383 | 2,038 | 2,168 | 2,640 | 1,906 | 2,393

I,: moment of inertia (x 10° mm®*), I,,: critical moment of inertia (x10° mm*),
. . . M cr > M cr ¥ 6 4
1.: effective moment of inertia = N I, +|1- % I, (x10° mm®),
g g
M,: plastic moment for [, (kN-m), M., plastic moment for .., (kN-m), M,:
plastic moment (experiment results, kN-m)

Table 7. Comparison of deflection (Unit: mm)
Experiment Theory
Specimen
5max 53 6e 5cr
B20 44 57 60 63
B40 67 63 63 61
B60 (—slab) 73 52 60 70
B60 (+slab) 73 36 39 42

d,: deflection of across the gross section by calculation, ,,: deflection of
across the critical section by calculation, &,: deflection of across the effect-
ive section by calculation
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Fig. 12. Deflection according to step load
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Table 8. Ductility coefficient

. 0, 0,

Specimen M,/M, (rad) (rad) Ho
B20 0.88 0.0125 0.022 1.760
B40 0.88 0.0119 0.045 3.782
B60 0.94 0.0139 0.049 3.525
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