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Evaluation on the Horizontal Shear Strength of Precast Concrete Slab with the
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Abstract

This study investigates the horizontal shear behavior of an interface between precast concrete (PC) and topping
concrete (RC), and evaluates the horizontal based on the investigations by the experimental. Horizontal shear strength in
connected surface is determined by the roughness an interface and the shear reinforcement or not. In this study, the
main experimental parameters are the shear reinforcement types in the shape of loop—type and lattice—type, rebar
spacing. A total of four specimens were shear strength tested and manufactured. As a result, the horizontal shear
strength of reinforced connected surface was found to be controlled by deformation in vertical direction. Comparison of
reinforcement shape, the mean initial crack load loop type specimens, the average maximum load and the junction of the
average in terms of initial stiffness, respectively 33.7%, 45.9% and 55.2% were large enough. Evaluation results for shear
strength equation of existing standard domestic, the loop—type reinforced 2.32 to 4.23 times, lattice—type reinforced 1.65
to 3.06 times appears to be higher. Behavior of interface or strength of structural design criteria was fairly safe side. It
does not have any problems in the applied field is considered.

Keywords : Connected surface, Horizontal shear, Precast Concrete slab, Loop type, Lattice type
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Fig. 1 Flexural behavior of precast concrete

Fig. 2 Section shape of Rib—plus PC slab
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Table 1 Comparison of horizontal shear strengths of various codes

£ (N/mm?)
Code Surface type
5 | 3 | 40
KCI Clean, free of laitance and intentionally roughened 0.56
Clean, free of laitance and intentionally roughened to a full amplitude of 6mm 1.80
Clean, free of laitance and intentionally roughened 0.55
ACI318-02 - - - -
Clean, free of laitance and intentionally roughened to a full amplitude of 1/4 in 1.80
In minimum shear rebar 0.55
PCI 6th
Intentionally roughened of 1/4 in, Minimum shear rebar 1.80
As—cast or as—extruded 1.2 1.8 2.0
ps 8110 | ith nominal links projecting Brushed, screeded or rough—tamped 18 20 2.2
into mn—situ concrete
Washed to remove laitance or treated with retarder and cleaned 2.1 2.2 2.5
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Table 2 Test list for Horizontal shear strength

Nominal st h
Soecinmen Thickness | Widih Height T Number of Shape of Length of
pecimen index a . . reinforcement
(mm) (mm) (mm) reinforcement | reinforcement
PC RC (mm)
SCR-1 150 150 600 40 27 2 L 200
SCR-2 150 150 600 40 o7 2 oo 300
SCL-1 150 150 600 40 27 1 . 600
Lattice
SCL-2 150 150 600 40 27 1 450
SCO-0
L— Rebar spacing(200, 300, 600, 450)
R(Loop type), L(Lattice type)
Connection
Shear strength
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Table 3 Mechanical properties of Re—bar
Index Yield Stress| Yield strain | Tensile stress | Yield | Elongation
(MPa) (X107 (MPa) Ratio (%)
D10 402 2118 521 0.77 20.77




Table 4 Test result of concrete compressive strength

. Nominal strength Average compressive Slump
Region (MPa) strength (mm)
(MPa)
PC 40 44.5 105
RC 27 34.2 120
Table 5 Test result
Specimen |Shear area| P. | Puax O | Omax Ki Failure
index (mm?) | &N) | &N) | (mm) | (mm) | &N/mm) | mode
SR 1 568 289 | 318 | 0.69 | 1.34 419 M1
2 568 362 | 426 | 0.37 | 0.89 978 M1
<L 1 284 296 | 308 | 0.47 | 0.60 630 M2
’ 2 284 191 | 202 | 0.69 | 1.60 276 M2

P. : Crack load, Puax : Maximum load, &; : Deflection at cracking load
Omax  Deflection at Maximum load, K; : Initial stiffness
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(a) Failure shape of specimen (SCR series) (b) Failure shape of specimen (SCL series)

Fig. 8 Fracture Photo of specimen
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Fig. 9 Relationship of load—vertical deflection
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Table 6 Comparison of experimental data with theoretical values

ltem Test value Ayt Lvh Friction factor Angle | Horizontal shear | Friction shear Test/Theory
(Via/2) (mm) (mm) (1) (kN) (kN) Horizontal shear | Friction shear
SCR-1 159 285 600 0.60 50.4 68.5 3.15 2.32
SCR—-2 213 285 600 0.60 50.4 68.5 4.23 311
SCL-1 154 143 600 0.60 50.4 64.3 3.06 2.40
SCL-2 101 143 600 0.60 50.4 61.2 2.00 1.65
Avg” 3.69 272
cov” 0.205 0.205
Avg” 2.53 2.02
cov? 0.294 0.261
1) Average and Coefficient of variation for SCR specimens
2) Average and Coefficient of variation for SCL specimens
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