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Question ONE (30 marks)

(@) ldentify six factors which influence the compressive strength of masonry [6 Marks]
(b) Explain the purpose of mortar in masonry construction. [5 Marks]
(c) Explain the concept of limit state design. [6 Marks]

(d) A cavity wall of length 6 m supports the loads shown in Figure Q1. The inner load-bearing leaf is
built using concrete blocks of length 440 mm, height 215 mm, thickness 100 mm and faced with
plaster, and the outer leaf from standard format clay bricks. Design the wall assuming the masonry
units are category | and the construction control category is normal. The self-weight of the blocks
and plaster can be taken to be 2.4 kKN m™

[14 Marks]

Roof Dead load = 6.0 kN m~?
Imposed load = 1.5 kN m~=

C slab .
Cavity = 75 mm -
h=35m
102.5 mm —»
bricks 100 mm blocks
+ plaster
< B.5m >
Figure Q1

Question TWO (20 marks)

a) Explain the difference between the terms: engineering brick, common brick, facing brick and special

brick. [4 Marks]
b) Identify the factors which influence the bending moment coefficient ‘a’ for laterally loaded panels.
[3 Marks]

c) The internal load-bearing brick wall shown in Figure Q2 supports an ultimate axial load of 140 kN
per metre run including self-weight of the wall. The wall is 102.5 mm thick and 4 m long. Assuming
the masonry units conform to Category II and the construction control category is ‘normal’, design
the wall.

CSE 313 STRUCTURAL MASONRY DESIGN Page 2 of 4



CSE 313

Concrete slabs A k= 2800 mm
102.5 rnm—l-#-l—
o
Figure 2 [13 Marks]

Question THREE

The side cladding for a steel portal framed building is to be of cavity wall construction as shown in Figure
Q3. At the base the wall is supported on a dropped edge beam which is incorporated in the floor slab and
is built off a bituminous damp-proof course. The wall is built up to, but not pinned to, the structure above.
Using the design data given and considering a typical internal panel:
(i) Determine a suitable brick/mortar combination assuming both leafs are constructed from calcium
silicate bricks, and
(i) Determine the maximum wind load which can be resisted if the outer leaf is constructed from calcium
silicate bricks and the inner leaf is constructed from 90 mm thick hollow concrete blocks with a
compressive strength of 7 N/mm?. Both leaves are constructed using mortar type (i).
Design data:

Characteristic wind load (WKk) for (i) 0.5 KN/m?

Category of manufacturing/construction control special/normal
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Figure Q3
[20 Marks]
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Question FOUR

The cross-section of an eccentrically loaded column is shown in Figure Q4. Using the design data given,
determine the maximum value of the load P which can be applied in each of the cases (i) to (iv) indicated
in Table 4

Design data:
Assume the category of manufacturing control special
Assume the category of construction control normal
Characteristic strength of unit (standard format bricks) 35.0 N/mm?
Mortar designation Type (ii)
Effective height about the y-y axis (hefyy) 2500 mm
Effective height about the X-X axis (hefxx) 5000 mm
X
!
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Figure Q4
Table Q4
Case exx (mm) eyy (Mm)
0] 15.0 8.0
(i) 20.0 25.0
(iii) 30.0 6.0
(iv) 40.0 20.0

[20 Marks]
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