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Design situation for combination of actions
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Design situation for combination of actions

Roof loading 0.6 kPa
Office floor loading 2.5 kPa
Partition loading 0.8 kPa

> h Wind loading 1.15 kPa
S G (ignore notional loads)
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EN 1997-1 §2.4.6.1(2)P

Eurocode 7 defines the representative action F.., as:

Feop =WFE = ch,j +Q, + ZWiQk,i
J=>1 1>1
F. = characteristic value
vy = combination factor (taken from EN 1990) = 1.0, vy, vy, OF vy,
Gy ; = characteristic permanent action; Q, ; = characteristic variable action
Qi ; = leading variable action; Q, ;.; = accompanying variable action

Instantaneous
value of Q

A\ Characteristic value of Q,

~A Combination value W Q,

“A Frequent value W,Q,

value W,Q,

0 TQuasi—permanent

Time
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Combination of actions

Combin- Rep. Limit Design situation Example
ation var’ble state (DWL = design working
actions life)
Character- vy Q ULS  Persistent (period ~ DWL) Normal use
istic
ULS Transient (period << DWL) During construction or repair
SLS Irreversible limit states Stress checks for reinforcement
Frequent vy Qu ULS  Accidental Exceptional conditions, e.g. fire,

explosion, impact, etc.

ULS  Seismic Earthquake

SLS Reversible limit states Crack width/decompression checks in
pre-stressed concrete or survival
condition in accidental ULS
combination waiting for repair

Quasi- v, Qy ULS Accidental Fire, explosion, impact, etc.
ermanent ..
P ULS  Seismic Earthquake
SLS Long-term effects and Crack width checks in reinforced
appearance concrete
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Combination of actions — for buildings

Action Vo (T2
Imposed loads in buildings (EN 1991-1-1)
A: domestic, residential areas 0.7 0.5
B: office areas 0.7 0.5
C: congregation areas 0.7 0.7
D: shopping areas 0.7 0.7
E: storage areas 1.0 0.9
F: traffic area, vehicle weight < 30kN 0.7 0.7
G: traffic area, 30kN < vehicie weight 0.7 0.5
< 160kN
H: roofs 0 [0.7] 0
Wind loads (EN 1991-1-4)
Wind loads on buildings 0.6 [0.5] 0.2

Values in [brackets], given in BS EN 1990, replace values in EN 1990
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0.3
0.3
0.6
0.6
0.8
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Partial factors for buildings

Action

Permanent

Variable
Accidental
Seismic

Unfavourable (‘superior’)

Favourable (‘inferior’)
Unfavourable
Unfavourable
Unfavourable
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Symbol SetB Set C
YG,sup 1.35 1.0
VG, inf 1.0

Yo 1.5 1.3
Ya 1.0
YAE 1.0
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Calculate these combinations:

i T 1. Wind as leading variable
T action with Set B factors

Shear walls, intended to resist overturning, are located at both ends of the building and are 1, - 300mm thick by
by, = 4muwide on plan. A water tank, dyo o = 2m deep by Lo = Smiong by by = Smwide sits in the middle

of the roof. The shear walls are supported by strip foudatians of lergth lzg, = 6.5m breadth bry, = 2m and 2 A S 1 b l I t re m O V a b | e
L]
thicks 4

The following ¢ eristic imposed/wind actions act on the building:

permanent actions missing

of fice floar loading g ¢ - 25kPa

et 3. Imposed loads as leading
o variable action/Set B factors
. Sl As 1, with Set C factors

B J As 2, with Set C factors
As 3, with Set C factors
As 1, for SLS
As 2, for SLS

As 3, for SLS

0 T =T =
2

fe e el ol o=
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Leading Removed
variable permanent
action actions?

1 ULS Wind No 2400 2405
2 ULS Wind Yes 1631 2405
3 ULS Imposed No 2510 1443
4 ULS Wind No 1802 2084
5 ULS Wind Yes 1631 2084
6 ULS Imposed No 1898 1250
7 SLS Wind No 1688 0
8 SLS Wind Yes 1631 0
9 SLS Imposed No 1688 0

—
-
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Summary of key points

Geotechnical engineers need to understand combinations of actions
to ensure effective communication with structural engineers

ULS verifications are normally checked with Persistent/Transient (the
‘fundamental’) combination

SLS verifications are normally checked with Quasi-Permanent (i.e.
‘average loading”) combination
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