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Evaluation of Design Method and Shear Transfer Capacity
on the Horizontal Interface of PC Composite Beams

Jeong-Ho Moon" and Young-Hun on””
"Division of Architecture, Hannam University, Daejeon 306-791, Korea
*Dept. of Architecture, Konyang University, Nonsan 320-711, Korea

ABSTRACT The purpose of this study is to evaluate the horizontal shear strength on the interface between PC and cast-in-place
concrete for PC composite beams. Six specimens were tested to examine the structural performance of the horizontal interface with
different surface condition and stirrup detailing. Except for SF-291B specimen failed in flexural compression, strengths and
deformation capacities of five specimens were determined by horizontal shear failure. Horizontal shear strengths by composite
horizontal shear or shear friction in current codes could be used to predict the horizontal shear capacity of the interface for specimens.
Also detailing for stirrup by PCI design provision could be used to accomplish the composite action in the interface.
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Table 1 Design method for interface shear

Code| Horizontal shear transfer Shear-friction
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Fig. 1 Length(l,,) for horizontal shear

Fig. 2 Horizontal shear of simple composit PC beam
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Table 2 Coefficient for shear-friction design in PCI

Interface condition B | He(max) Maximum ¥V, =¢71,,
Concrete to concrete, 2 2

cast monolithically LAX | 3.4 030X A, = 6.9X°4,
Concrete to concrete 2 2

with roughened surface| 10V | 29 025X A, < 69X,
Concrete to concrete | 0.6\ | 2.2 |0.20\*f, A, < 5.6)\°4,
Concrete to steel 07X | 2.4 |0.200*f, A, < 5.6)\*4,
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Table 3 Experimental variables for specimens
Variables
Specimen Horizontal shear reinforcement Shear Interface Stirrup Shear ke
Ties o, foy (MPa) | pf, (psi) design surface  |plastic cover y
SF-1027 |D16@]120 (double)| 0.0171 430 1027 Normal Yes -
SF-685A Case-III Normal Yes -
——D16@180 (double)| 0.0114 430 685
SF-685B Normal No -
SF-291A Normal Yes -
SF-291B [D13@200 (double)| 0.0048 430 291 Case-II w/o laitance Yes -
SF-291C Normal Yes Yes
PC 2hdEe| a3 eH MHE Mads 71 & A 24183
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(a) SF-1027 specimen

(b) SF-685A and SF-685B specimen

(c) SF-291A and SF-291B specimen

(d) SF-291C specimen

Fig. 4 Configuration and reinforcement for specimens
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Table 4 Design strength for specimens with roughened interface

Fig. 5 Test set-up (unit: mm)
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fa .Tensﬂe . Shear Calculated strength | Horizontal shear at the interface (kN)
] d (MPa) reinforcement | reinforcement | gpear span.
Specimen - ’ N 5 3
(pnm) PC |Topping| Rebar 7y Rebar oy a (mm) 2Vy | 2My/a | Failure Fn Vin'" Vi Vin'”
Pping (MPa) (MPa) (N) | (kN) | mode |(=A4,f,)|(17.5.3) [(ACII1.74)| (PCI43.6)
Dl6@
SF-1027| 520 | 40 24 g 520 120 | 430 1050 3405 | 2433 | Flexure| 3164 1470 2916 25_20
D25 (1=1.0) | (1,=1.0)
(double)
SF-685A Dl6@
520 |40 | 24 ['USH) 520 | 180 | 430 | 1050 | 2416 | 2283 [Flexure| 2000 | 1470 | 2016 | 2320
SF-685B D25 (double) (u—l.O) (/J/@— . )
I 7-SH bB@ 874 | 1364
SF-291B| 540 | 40 | 24 D25 520 | 200 | 430 1050 1766 | 1660 |Flexure| 1845 | 1280 ~10 ~156
—] double) (1#=1.0) (12,=1.56)
SF-291C (
Where (1) I/nh (1 8+06pz fy)Abq,' lz:h, = 3‘5bz: lvh (2) I/nh, :uAlr fy (3) I/nh :MCAU fy
Table 5 Compressive strength for concretes
Specimen PC (MPa) Topping concrete (MPa)
SF-1027 48.5 34.5 (a) SF-1027 specimen
SF-685A 56.6 32.5
SF-685B 56.6 32.5
SF-291A 46.1 33.7
SF-291B 443 57.9 (b) SF-685A specimen
SF-291C 49.7 46.9
Table 6 Tensile strength for reinforcements
(c) SF-685B specimen
fy fu, 6y E.’Q
Rebar | Grade | \ipo) | (MPa) |(x10-%)| (MPa)
D13 519 651 2794 [1.86x10°
—— 1 SD400 5
D16 428 584 2257 |1.90x10 ]
S (d) SF-291A specimen
D25 SD500 543 703 2377 |2.27x10
(e) SF-291B specimen
(f) SF-291C specimen
Fig. 6 Cracking pattern at failure
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(a) Interface shear design for p=1.0
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Fig. 8 Shear design with interface roughness
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Calculated Horizontal shear at the interface (kN) Tested / calculated
Soeci strength Poac | Mo D F, ® V2 (ACH174) Var® (pciazs) olololol o
pecimen 1 1 D 1 1
kN) | (kN - M A=
2V, 2 My/a| KN) |(RN-m)| max | Von ® @ ) © 2 ®|@|®|®
(kN) | (kN) 0.9d 7| 1753 | ;=06 | u=10| p=06 | p=10
SF-1027 | 3435 | 2642 | 1770 | 929.3 1986 1470 | 1848 | 2310 2310 2898 [1.35]1.07|0.86 | 0.86 | 0.69
(1,=0.75)| (1, =1.25)
SF-685A2490 | 2546 | 1912 | 1003.8 2145 1470 | 1232 | 2054 1632 2719 [1.46|1.74]1.04 | 1.31|0.79
(1#,=0.79) | (1,=1.32)
SF-685B | 2490 | 2546 | 1719 | 902.5 1928 1470 | 1232 | 2054 1815 2898 [1.31]1.56|0.94 | 1.06 | 0.67
(1,=0.88)| (1,=1.41)
SF-291A | 1793 | 1757 | 1744 | 915.6 1884 1280 | 524 874 790 1317 | 1.47|3.59|2.16|2.38|1.43
(1,=0.90)| (4,=1.51)
SF-291B | 1784 | 1747 | 1867 | 980.2 2017 1280 | 524 874 738 1230 | 1.58|3.85|2.31]2.73|1.64
(1,=0.84)| (1,=1.41)
SF-291C | 1812 | 1773 | 1584 | 831.6 1711 1280 | 524 874 870 1450 [1.34|3.26(1.96|1.97|1.18
(1,=1.00)|(p,=1.66)
Where (l) nh — (18"‘06/}1 f ))\bvlth = 351)1 l’H}l, (2) nh — IU‘A’U fy (3) nh — lu’fAl fy
PC 2FdEe| sEdelH MHE dads 7 A AAE =41 87
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