
Masonry Structures 

7th Seminar



Seminar task

� Design of masonry storage house

� Structural analysis, drawings



7th homework

� Check load-bearing capacity of wind-loaded 

masonry wall (cladding in 2nd and 3rd floor)



� Filling masonry is laterally loaded, vertical load 

is very small => possibility of flexural failure

� Wall = „two-way slab“

7th homework



� Design wind load: wd = wk*1,5 (partial factor)

� Characteristic wind load wk [kN/m2]

� qb – reference mean velocity pressure [kN/m2]

� ρ – air density, 1,25 kg.m-3

� vb – basic wind velocity (defined from a map in 

EC 1991-1-4), see assignment
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Wind load



� ce – exposure factor, see graph below
� Terrain category – III (suburb) or IV (dowtown)

� z – in our case, the height of the building

Wind load



� cpe – pressure coefficient
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� h – height of the wall, clear distance between 

horizontal supports [m]

� L – clear distance between vertical supports

� If h*L ≥ 10 m2 => cpe,10

� If h*L ≤ 1 m2 => cpe,1

� If 1 m2 < h*L < 10 m2 =>
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Flexural strength of masonry

� fxk1 – characteristic flexural strength in the plain

plane of failure parallel to the bed joints

[MPa]

5 MPa 5 MPa



Flexural strength of masonry

� fxk2 – char. flex. strength in the plane of

failure perpendicular to the bed joints

[MPa]

5 MPa 5 MPa



� Design values of flexural strength:

� γM = 2,2 (prescribed mortar)

Flexural strength of masonry
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� σd – stress from the vertical loading in the critical 

cross-section, i.e. the stress from the self-weight of 

upper half of the wall

� ρm – density of filling masonry (14 kN.m-3)

Flexural strength of masonry

[ ]m
d 3

MPa
10 2

hρ
σ = ⋅



� µ – orthogonal ratio of flexural strengths

Design bending moment
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� Formulae [kNm/m]:



� α – bending moment coefficient, see table

Design bending moment

Wall support condition E 

= wall is simply supported 

at all edges



� Formulae [kNm/m]:

� Z – elastic section modulus per 1 meter of the 

wall [m3/m]:

� t – thickness of the wall, t = 115 mm (thickness 

„without plaster“)

Moment of resistance
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Resistance check

� In practice: If any of the criteria is not met, the 

wall should be redesigned!!!

� In the homework: If any of the criteria is not 

met, propose a change to improve load-

bearing capacity of the wall (reinforced 

masonry, higher thicknessC)
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Thank you for your attention

Any questions?


