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B : Beam width (mm)

D : Beam depth (mm)

p¢: Tensile rebar ratio (%),

pw: Shear reinforcement ratio (%),

F,: Concrete compressive strength (N/mm?)
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Fig.5 Specimen types (unit: mm)

Fig.6 Dimensions and reinforcement details of specimens (unit: mm)

Table2 Material properties of reinforcements

T Elastic modulus Yield stress Yield strain
ype N/mm? N/mm? N
D10 5 5
(SD295) 1.80 X 10 363 2.14X10
Di16 5 5
(SD490) 1.97 X 10 576 3.15X10

Table3 Material properties of concrete and CLT

Elastic Compressive
Specimen modulus Strength
N/mm’ N/mm?
Concrete of BM 2.11x10* 26.6
Concrete of BMW 2.05x10* 27.4
CLT
(parallel to fiber 4.30%x10° 21.7
on the surface)
CLT
(perpendicular to fiber 3.08 X103 17.2
on the surface)
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O Flexural cracking /A Shear cracking 4 Yielding of long. rebar A Mechanism strength (Qy) @ Max. strength (Qmax) — 0.8Qmax
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Fig.10 Slip in the bottom of north beam
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Table4 Initial stiffness

Specimen Initial stiffness Ratio to BM
BM 244KkN/mm
BMW 588kN/mm 2.41
Table5 Mechanism strength
. . Mechanism .
Specimen Drift angle Shear force Ratio to BM
BM 1.2%rad 672kN
BMW 1.4%rad 1,240kN 1.84
Table6 Maximum strength
Specimen Drift angle Maximum Ratio to BM
shear force
BM 2.0%rad 704kN
BMW 1.4%rad 1,240kN 1.76

Table7 Drift angle in representative event (unit: %rad)

Event BM BMW

0.053 0.005
Flexural cracking

(R=0.0625%rad cycle) | (R=0.0625%rad cycle)

0.058 0.011
Shear cracking

(R=0.125%rad cycle) (R=0.125%rad cycle)

Yielding of 0.879 0.908

longitudinal rebar (R=1.00%rad cycle) (R=1.00%rad cycle)
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In the timing of the punching failure of specimen BWM (R=1.4%rad)

L/
erp.QBM
exp.Q:% ew.&,QBM
K

exp.Qsm = 676.6kN
exp.Qb = exp‘QBM/z = 338.3kN
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338.3kN T - 7=,
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Fig.11 Conceptual diagram for estimating the experimental value of punching capacity

exp.Qp = exp‘Qb * exp.cht =901.6kN
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