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NOMENCLATURE 

Latin symbol Unit Description 
A mm2 element area 
a mm center-to-center distance 
ai mm eccentricity of the ith element to the neutral line 
arms m/s2 oscillatory acceleration (RMS:  root-mean-square value) 
ai mm2 eccentricity from the nth element to the neutral axes 
bf m effective width of the structure 
C N/mm shear modulus factor 
d mm diameter of the fastener 
Ecm N/mm2 mean mode of elasticity for concrete 
EiIi Nmm2 bending stiffness of the nth element 
(EI)l Nmm2 bending stiffness in lateral direction 
F0 N influence of a person walking on the deck (assumed: F0=700N) 
fcd N/mm2 compressive design strength of concrete 
fck N/mm2 characteristic compressive strength of concrete 
fcm N/mm2 mean compressive design strength 
fctd N/mm2 tension design strength of concrete 
fctm N/mm2 mean characteristic tensile strength of concrete 
fm,0,k N/mm2 mean bending stiffness capacity of timber 
f1 Hz first eigenfrequency (eigenmode) of the structure 
fs Hz walking frequency 
k N/mm shear strength per unit length or spring capacity 
kdef  timber creep factor 
K N shear capacity 
l m largest span of the deck 
l1 m shortest span of the deck 
L1 Mm Distance between support and point-load, mm 
m m mass that is brought into vibration 
M kg (reduced) modal mass 
n40  amount of first-order vibrations per minute 
Ni N normal force of ith element 
s mm dowel-to-dowel distance 
t N/mm2 shear force between the elements 
u mm horizontal displacement 
v m/s vibration speed 
V N shear force 
w mm vertical displacement 
wins mm direct deflection due to permanent and variable load 
wcreep mm deflection due to creep 
wstat mm immediate displacement due to a point load F 
W mm3 Section modulus 
T s time one vibration occurs 
T1 s Vibration time of a single footstep 
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case there are two neutral axes, for each individual element at the middle of the depth. If the two 
elements are rigidly (100%) connected there will be only one neutral line. If the elements are 
connected the influence on the second moment of area is taken into account by the method of 
Steiner. If slip between the elements is limited, the influence of Steiner is reduced.  
 

 
Figure 1-5; Typical load-slip behaviour for different types of connections 

In the absence of slip between the two elements they are 100% connected. Figure 1-5 shows there is 
clear (distinct) difference in the mechanical behaviour of a glued connection and a connection with 
dowel type fasteners (Dias [9]). A glued connection is characterized by a high strength and stiffness 
but almost without any plastic deformation capacity. Using such connection, an effective bending 
stiffness of almost 100% can be attained.  
There are several disadvantages for choosing glued connections. One of them is the lack of plasticity 
and as such the occurrence of brittle failure. The production circumstances and requirements for 
glued connections are pretty tight to obtain a 100% rigid connection. Taking account of the aim of 
the research findings to be applied in building renovation practice and because, it is almost 
impossible to reach optimum conditions during renovation (temperature, dust, relative humidity), 
therefore glued connections will not be considered in this study.  
Connections with dowel type fasteners have smaller strengths and stiffness than glued connections, 
but higher plastic deformation capacities. These connections can be assembled in factories as well as 
on site. 
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