List of symbols

a throat thickness of fillet weld

a; effective length of the foundation, length of the base plate

a. height of the column cross-section

ay size of the anchor head

b width of angle leg, width of the base plate

by, b;, b,  width, effective width of the foundation

by width of beam flange

b. width of the column cross-section, of column flange

by effective width

Dhaz width of heat affected zone

b, width of end plate

c effective width of the flexible base plate

co required concrete cover for reinforcement

d nominal diameter of the bolt

dy diameter of the bolt hole

dy, d;, d> diameter

dy diameter of anchor head

e eccentricity, distance from bolt to edge of T-stub, from edge of the angle
e e, e, e, boltdistances

€0 eccentricity of the joint

e e bolt end distance, in force direction, perpendicular to force direction
ex distance from bolt to edge of end plate

fa characteristic strength for local capacity in tension and compression
Jahaz characteristic strength of heat affected zone

Jea design value of compressive cylinder strength of concrete 1., = f/ 7.
Jedg design value of compressive cylinder strength of grout

ek characteristic value of concrete compressive cylinder strength
f concrete bearing strength

1o characteristic strength for bending and yielding in tension and compression
fu ultimate strength

Sub ultimate strength of the bolt

I characteristic shear strength

Sohaz characteristic shear strength of heat affected zone

fowa design shear resistance of the fillet weld per unit length

o characteristic strength of the weld metal

f yield stress of steel

Jra average yield strength

fov yield stress of the bolt

Jre yield stress of column

g length of the gap

g leg length of fillet weld

h, ho, hy height, height of concrete foundation

h. height of column cross section

her length of anchor embedded in the concrete

k stiffness coefficient

k. total stiffness coefficient of the compression zone

ke total stiffness coefficient of one bolt row in tension

kg total stiffness coefficient the tension zone

k; stiffness of component i

k; stress concentration factor

ko reduction factor based on material temperature
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m, m,  distance from the bolt centre to the plate
m;, m, distances from bolt to web of T-stub
my s plastic bending moment resistance of the base plate per unit length

m, distance from bolt to beam flange
n distance from bolt centre to contact with the foundation
P bolt pitch

p1n, p>  bolt pitch; in force direction, perpendicular to force direction
r lever arm

7. fillet radius of column

7e theoretical resistance obtained from the design model
7 experimentally found resistance

t thickness

ty, t;, o, t,,  thickness

t, effective thickness of partial penetration butt weld
tr thickness of flange

ty thickness of beam flange

7 thickness of column flange

ty thickness of grout

t thickness of anchor head

t thickness of plate thickness, of end plate

te thickness of column flange

t thickness of the column web

toa thickness of the washer

twe thickness of column web

wy, wy  distance between bolts
X, Y,z axes

z lever arm
Ze lever arm of compression zone
Zeb lever arm of compression zone at bottom of the joint
Zes lever arm of compression zone at top of the joint
Zeg equivalent lever arm
Z lever arm of tension zone
A area, surface area of the member per unit length
Ay area
Ap total area of bolt, unthreaded part
A, area of the column
Aoy effective area; of the flexible base plate, of the cross-section
A, area of the gross section
Aj, bearing area of the bolt head
Aper net area
Ay net area of the bolt, in thread
A, shear area
B, effective length
Bira design resistance of bolt in tension

Cy, C;  constant values
C,, Cr, Cy, Cx efficiency parameter

Cra friction coefficient
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E

F
Fyra
Febra
Fepra
Fera
Feira
Fevera
Fy
Fewpfyfim
Fora
F,ca
Fyra
Fra
Fsa
Fira
Fisa
Fiepra
Fife.ra
Fiwbra
Fiwera
F t,i,Rd
Fomax
Fra
Fysa
Fra
HAZ
I

I

I,

S Jj.ini

Young’s modulus of steel
force
design bearing resistance

design resistance in compression in bottom zone of the joint
design resistance of beam flange in compression

design resistance in compression

design resistance in compression in top zone of the joint
design resistance of column web in compression

elastic limit

resistance for the structural members obtained from the tests to failure
pull-out resistance

design preloading force

pull-through resistance

design resistance

applied force

design tension resistance

tensile force

design resistance of end plate in bending

design resistance of column flange in bending

design resistance of beam web in tension

design resistance of column web in tension

resistance of the i-t4 bolt row in tension

maximum shear force obtained in a test

design shear resistance

shear force

resistance of the weld per unit length

Heat Affected Zone

second moment of inertia

second moment of inertia of beam

second moment of inertia of column

relative initial stiffness

Kic200c, Kipi2ooc elastic and plastic stiffness of the component, at ambient temperature

L L,
Ly
Ly
L, im
Lie

length, beam span

length of beam

free length of the anchor bolt

maximal bolt length, when anchor bolt my be exposed to prying
embedded length of the anchor bolt

length of anchor bolt above the concrete foundation

length of column

effective length of a T-stub

equivalent length of the anchor bolt

length of fillet weld
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Ly
M

vz
M; ra
M, uia
M, uisecp
M,y ra
M Sd
M,

N

effective length of fillet weld

bending moment

bending moment per unit length

moment resistance of joint

predicted ultimate bending moment of joint

experimental ultimate bending moment resistance of joint
plastic bending moment resistance of member

applied bending moment

bending moment carried by the weld

normal force

Ny, N;, N> axial force

Ny,
Nyira
Nsa
]Vu, Rd

0

=
B

b=3

§,

=

S e
*

VG, Ed
Vi ga
Voira
Vsa
pr, Rd
Wext
VVint

o

ap

g

B

ﬂ: ﬂg; ﬂJ

5
Brw
P
5
5.
Ob,c

axial force of the chord corresponding to the plastification
resistance of cross section

applied axial force

design ultimate resistance of the cross-section

prying force

resistance of the connection

plastic resistance of the connected dissipative member
stiffness of joint

joint secant stiffness

initial stiffness of joint

initial stiffness of the joint

volume of the member per unit length

shear force due to the non seismic actions

shear force due to the resisting moments at the end sections of the beam
plastic resistance to the shear force

design shear effort

design resistance of column web panel in shear

external energy

internal energy

reduction factor of bearing resistance
factor for bearing resistance
factor of end distance and pitch for bearing resistance
transformation parameter for shear loading
reduction factors

joint coefficient

reduction factor for long welds

correlation factor

deformation, beam deflection at midspan, component deformation
deformation of components in compression zone

deformation of components in compression zone at bottom of the joint
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Ore deformation of components in compression zone at top of the joint

Scd deformation capacity

o deformation of components in tension zone

A0 temperature interval

At time interval

£ strain

¢ joint rotation

By plastic rotation capacity

& available plastic rotation

y “partial safety factor

Vi “partial safety factor for the resistance

YMfi “partial safety factor for fire

VMo “partial safety factor for steel

I “partial safety factor of bolted connections

Vi “partial safety factor for weld

Vs “partial safety factor of slip resistance

VM, ser “partial safety factor of slip resistance at serviceability
iz “partial safety factor of net section at bolt holes

o temperature

o, temperature of the lower beam flange at mid span
6, 6, 6 angle between diagonal and the chord

o normal stress

oy normal stress parallel to the axis of the weld

ol normal stress perpendicular to the axis of the weld
T shear stress

7 shear stress (in the critical plane of the throat) parallel to the weld axis
T shear stress (in the critical plane of the weld) perpendicular to the weld axis
n stiffness modification coefficient

A Ao dimensions of the T-stub

2 relative slenderness

o, degree of utilization

U stiffness ratio

Phaz heat affected zone (HAZ) softening factor

W shape factor

" in prEN 1993-1-8: 2003 are the partial safety factors for prediction of the resistance simplified:

a0 partial safety factor of steel

i partial safety factor of stability

e partial safety factor of connectors (bolts, rivers, pins, welds, weld, plates in bearing)
n3 partial safety factor of hybrid connections, or under fatigue loading

e partial safety factor of an injection bolt

Vs partial safety factor of joints in hollow section lattice girder

VM6, ser partial safety factor of pins at serviceability limit state

Va7 partial safety factor of high strength bolts
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Indexes

20°C
a
b
¢

cr

fi
HAZ

max
min
pl
Rd

Sd

ten, t

ambient temperature
structural steel
bearing; bolt
calculation

critical

design value

elastic

Young’s modulus
failure, furnace

fire design

Heat Affected Zone
component

joint

member

maximum
minimum

plastic

design resistance

design loading

time, duration on fire exposure

tension
shear
weld
yield
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