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Experimental and Analytical Study of Shear Connectors for the
CLT-Concrete Composite Floor System
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Abstract

This paper assesses the structural performance (force-slip response, slip modulus, and failure modes) of a CLT-concrete
composite by conducting fifteen push-out test specimens. In addition, non-linear 3D finite element analysis was also
developed to simulate the load-slip behavior of the CLT-concrete specimens under shear load. All 15 test specimens
simulating the effect of concrete thickness, connection angle and penetration depth with four different shear connector types
were built and tested to evaluate the flexural performance. Experimental results show that the maximum shear capacity for
the composite action is obtained when the fixing angle is 90° and the penetration depth of 95mm for SC normal screw was

used to achieve ductile failure compared to other shear connectors.
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(Fig. 1) Comparisons of CLT and GLT systems
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(Fig. 2) Strain and stress diagram of
reinforced concrete systems
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(Fig. 3) Strain and stress diagram of
CLT-concrete systems
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(Fig. b) Finite element analysis model
test results curve

(Table 1) Test results of finite element analysis model

Max. load Displacement  Test/

KN) (mm) Analysis
Previous shear
test (51)6) 102 8.8 -
Finite element o
analysis model 101 88 6.4%
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(b) Modeling of CLT specimen
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(Table 2) Detail of 15 shear test specimen

Specimen CLT depth Concrete Shear connector Concrete Amount of
depth angle volume rebar (d=10mm)

(unit) (mm) (mm) ©) (m) (mm)
1 SC-7d 150 100 45
2 SC-100-90 90
3 SC-100-60 150 100 60 000 i
4 SC-10045 45
5 B-100-90 90
6 B-100-60 150 100 60 0.009 74183.7
7 B-10045 45
8 SFC-100-90 90
9 SFC-100-75 75
10 SEC100.60 150 100 0 0.009 74183.7
11 SFC-100-45 45
12 SC-13d 150 100 45 0.009 74183.7
13 SC-7545 45
14 B-7545 150 75 45 0.00675 74183.7
15 SFC-7545 45

(Table 3) Screw types

(@) Normal screw
(b) Lag bolt

(c) SFC-screw - SFS

(©) Installation SC screw detail

(d) Curing of concrete

(Fig. 6) Shear test specimen detail
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(Table 4) Results of shear test

Load application point

Zig ; Fixed Base

Roller

Specimen

Actuator

(Fig. 8) Picture of test setting
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(Fig. 9) Load control curve

Specimen Max. load (kN) Displacement (mm) Failure mode
1 SC-7d 2650 259 2 Bolt yielding
2 SC-100-90 4821 17.64 2 Bolt yielding
3 SC-100-60 26.07 3.06 2 Bolt yielding
4 SC-10045 31.76 4.08 2 Bolt yielding
5 B-100-90 4854 1092 2 Bolt failure
6 B-100-60 30.99 211 1 Bolt failure, 1 Bolt yielding
7 B-10045 4195 1.31 1 Bolt failure, 1 Bolt yielding
8 SFC-100-90 421 13.57 2 Bolt failure
9 SFC-100-75 2336 519 2 Bolt failure
10 SFC-100-60 2567 315 2 Bolt failure
11 SFC-10045 37.16 1.83 2 Bolt failure
12 SC-13d 27.58 1.94 Con'c Failure
13 SC-7545 3543 2.30 2 Bolt yielding
14 B-7545 4394 191 2 Bolt failure
15 SFC-75-45 3227 22 2 Bolt failure
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