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Shear Performance Evaluation at the Interface Between CLT and Concrete
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Abstract

An experimental study was carried out to evaluate the shear performance at the interface composed of structural
laminates and concrete. The main variables are the number of CLT layers and the shape of the shear connector. The
number of CLT layers consisted of 3 and 5 layers. A total of 6 test specimens for shear performance evaluation were
prepared in the form of a shear connector, a direct screw type and a vertically embedded type. As a result of the
experiment, similar behavior was shown in all specimens, regardless of the number of layers, including direct screw type
(SC series) and vertically embedded type (VE series). The behavior at the joint surface was damaged due to the occurrence
of initial shear cracks, expansion of shear groove cracks, and splaying at the interface after the maximum load.After the
maximum load, the shear strength decreased gradually due to the effect of the shear connector. It can be seen that the
shear strength of all specimens is determined by shear and compression stress failure of concrete at the interface of the

notch joint.
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(Fig. 1) Composition of CLT notch joint

(Table 1) List of specimens

Layer
S en S CLTca fa Connect laye thickn CLT
t t (MPa) or shape rs ess (mm)
tion
(mm)
S5C40-3-1 3
E12/E10 27  screw 40 120
SC-40-3-2 3
VE40-3-1 3
E12/E10 27 embed 40 120
VE-40-3-2 3
SC-30-5-1 screw 5
E12/E10 27 30 150
VE-30-5-1 embed 5
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(a) 3-CLT screw type
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(c) 5-CLT screw type
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(d) 5-CLT vertical embed type

(Fig. 2) Shape and details of
shear performance specimen
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(Table 2) Test result

PC 5 c Pm 5 m ki

No.
© @) ) K () (N/mm)

5C40-3-1 237 110 742 365 2155
5C40-3-2 180 040 807 312 4500
S5C-30-5-1 60 031 710 657 195

Avg, 159 0.60 753 445 2635
VEA40-3-1 108 015 619 197 7200
VE-40-3-2 200 068 636 248 2941
VE-30-5-1 84 046 657 230 1826

Avg, 131 043 637 225 3039

* P @ Crack load (kN)

* 0. : Displacement of crack load (mm)

* P : Maximum load (kN)

* 0m : Displacement of maximum load (mm)
* kis : Initial crack stiffness (kN/mm)

Axial
Force

(®O0pen after
M maximum load

@Initial shear crack @ (Screw type)

@Initial shear crack

Status of destruction
after the end

@Crack in the
@Widening support

@Expansion of cracks
in the notch area

{Fig. 4 Failure mode of screw connection (SC series)
joint surface




Axial

®0pen after Force
maximum load

(Vertical embed)

@Initial shear crack

% @Initial shear crack

(®Widening

@Expansion of cracks  Status of destruction
in the notch area after the end

{Fig. b Failure mode of screw connection (VE series)
joint surface
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(Fig. 6) Load-displacement relationship curve
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(Table 3) Slip modulus

01P, 010 04P, 044 ke 1k

No- Ty m) (0 ) (/) (KN

SC40-3-1 74 051 297 12 3141 785
SC40-32 80 018 323 065 5170 129.3
SCG3051 71 036 284 108 2958 74.0

Avg. 75 035 301 098 3756 93.9
VE40-31 62 012 248 040 6643 166.1
VE4032 & 041 254 075 5588 139.7
VE3051 66 040 263 105 3031 75.8

Avg. 64 031 255 073 5087 1272

ARletl

* 0.1Py : 10% maximum load (kN)

* 0.4Pn, : 40% maximum load (kN)

* 010 : Displacement of 10% of the maximum load (mm)
* 040 : Displacement of 40% of the maximum load (mm)
* ks ¢ Slip modulus (kN/mm)

* 1is : Slip modulus per one (kN/mm)
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