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Design recomendations vary from neglecting the effect
to a stiffness reduction of 60%
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Timber bridges en Chile

Elevation Longitudinal section

1,25m 1,25m
Rail post 4"x4"

H n n '-.——'-.—.-1
Handrail 4"x4 Cuth 6'x8" 47
Rail 2"x6"
| - Transverse beams 4"x8"

Timber base 7"x7"x5.4 m

_- _ Driving beams 3"x8"
ﬂ

Conrete abutment
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Timher bridges en Ghile

Cross section

}7 48—

~ Handrail 4"x4"
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1.00 0.80
Rail post 4'x4" |/

Sidewalk 2"x8"

Longltudlnal beam
4llx8"

Seismic stopper
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- Parameterized FEM analysis model
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Methodology
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- Parameterized FEM analysis model

Concrete slab

Depth

Timber beam

Depth

General
No lineal load-
displacement
behaviour of the
connection

Modulus of elasticity Modulus of elasticity

Distribution of
reinforcement

Tensile resistance

Creep

Type of loading and
load history

Tension stiffening

Shrinkage

Length and width

Swelling
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 Bending tests, 3 m long, concrete 19 cm and 20 cm,
timber 30 and 50 cm
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Test F, Fy F; mean k.,

specimen [KN] [KN] [KN] [KN/mm]

Omm-1 68 27.2 5.5

Omm-2 59 23.6 4.7 12.57 100%

0mm-3 57 229 4.6

2mm-1 54 21.6 54

2mm-2 50 19.9 5.0 598  48%

2mm-3 48 19.2 4.8

4mm-1 53 26.5 5.3

4mm-2 42 21 4.2

4mm-3 44 22 4.4

6 mm-1 40 20 4

6 mm-2 43 4.3 3.58  28%

6 mm-3 45 4.5




Results

Concrete/timber - 15/30

—— FEM no cracking
FEM cracking
——— Test results -
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Deflection [mm]
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Concrete/timber - 20/30

-

—— FEM no cracking —
FEM cracking
Test results

Deflection [mm]
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Results

Modified FEM vs. Test data

Deflection [mm]
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There IS no satistying design recomendation for
concrete cracking in TCC heams

FEM analysis show that concrete cracking alone does
not explain the documented stifiness reduction

Shear test show that concrete cracking reduces
substantially the stiffiness of har-type shear connectors
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- The analysis model predicts correctly the initial elastic
behavior and the crack initiation load

Preliminary, a stiffness reduction hy about 60% leads to
a safe design
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