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Propriétés mécaniques briques, pierres, maçonnerie
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Fig. 35,13 Effect of edge support conditions on
Hexural bebavionr of masoriry: (o) wall with simple
edge support; (b) wall with fved ede suppors () wall
Lwith fived edge by encastre condition; (d) wall
spanning botb horizontally and vertcally sectioned at
balf heighis and (c) wall arching horizontally betwocen
w0 rigid nd butirsses afte iniial rack.

taken 1o be zero. In practice it docs have some
resistance in the horizontal direction and somewhat
s in the vertical direction. In an attempt to make
a viable prefabricated masonry panel product for
use as a cladding material, polymer latex additives
can be used to improve the tensile strength. Panels
of storey height and a metre or more wide have been
manufactured and could be lifted and transported
without failure.

The horizontal tensile strength of masonry has
been measured but there is no standard test and
virtually no data has been published in the public
domain, Tensile bond screngih is usually measured
using a simple two-brick prism test, as illustrated
in Fig. 35.14. Data from such tests indicate that
the direct tensile strength across the bond is
between one-third and two-thirds of the paralle]
flexural strength (see Table 35.3). Other tests have
been developed along similar lines including one
in which one unic is held in a centrifuge and
the bond to another unit is stressed by centrifuging.
A uscful review is give by Jukes and

(1998).
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Fig. 35,14 Stack-bonded couplet tensile test

‘The most commonly measured value is the Youngs
modulus (E), but the Poisson's ati (v)is alo required
for theoretical calculations using technigues such as
finite clement analysis. If required the bulk (K) and
shear (G) moduli may be derived from the other
parameters. Young’s modulus is nomally measured in
a compression test by simulkancously measuring strain
(e, parallel to the applied stress (s) whereupon:

(35.3)

If the serain (€,) perpendicular to the applicd stress
is also measured, Poisson’s ratio may be derived:

e/e, (35.4)

Masoney is not an ideally clastic material hecause.
icis full of minor imperfections such as microcracks
in the bond layers and because the differences between
the unit and mortar siffnesses and Poisson’s ratios

produce high local strains at the interface, which
B e B s N
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Structural tehaviour and movement of masonry

Table 35,3 Flexural strength ranges (MPa) for common masonry units bedded in designation (ii) morcar

Normal (srong) Parallel weak)
Material direction direction
Clay brick (0-7% water absorption) 1847 03511
Clay brick (7-12% water absorprion) 932 0313
Clay brick (> 12% water absorption) 1021 0308
Conerece brick (25-40 Nimm? strength) 24 0509
Caleil brick (2540 Nimem? strengeh) 5 0.05-0.4
Airerete (AAC) block (100 mm thick) 7 0306
Lightuweight aggregate concrete block (100 mm thick) 3 0305
Dense aggregate concrete block (100 mim thick) 7 0207

There s some variation of exuralstengeh with morcar stengeh and thickness of blocks.




image1.gif
y THEIR NATURE AND BEHAVIOUR

~ CONSTRUCTION .
MATERIALS

4TH EDITION

EDITED BY -5
PETER DOMONE AND JOHN ILLS





image2.gif
British Library Cataloguing in Publication Data
A caalogu record for this book is available rom the Brsh Libsary

Library of Congress Catalogingin-Publicaion Data
Comstruction marcials : thei nature and behaviour  [edited by]
Peter Domane snd J. M. Thton. - 4h e

pram.

Incudes biblographical refrences

1 Buildg mateias. 1. Domone, T L. J L. Wscon, . M.
TA403.C636 2010

2415-d2) 2009082708

ISEN 020892757-5 Master ook ISBX.




image3.gif
Masonry: brickwork, blackwork and stonework

Table 334 Properties (typical ranges) for UK fired clay brick types

Compressive Water Water Suction Bulk Flexural
strensth absorption porosity  rate (IRWA]  density strength
Brick type (N fweightt)  (volume%)  (kgimhmin)  (kghn’) (MPa)
Handmade facing 10-60 9-28 192 - - -
London Stock 520 237 36-50 - 1390 16
Gault wire-cue 1520 2228 3844 - 1720 -
Keuper marl wirecut  30-45 1221 2437 - 2030 -
Coalmessure shale  35-100 i-16 230 - 2070 -
Fletton 1530 17225 30-10 1020 1630 28
Perforated wire-car  35-100 asa7 - 0219 14702060 7
Sold wire-cur 20-110 = 1035 025200 17002400 65

IRWA, inial rae of warer absorprion.
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Table 33.6 Property ranges of calcium slicate bricks (afrer West et al,, 1979)

Compressive Water absorption lritial rate of water  Bulk density  Frog volume.
Format strength (MPa)  uiht®s) abeonption (kgimimin)  (kgine) (%)

Test el BSEN 77241 @000) 77218 (000t 77213 2000) 7729 (2000)
Solid 2050 = 02520 17502000 0

Frogaed 20-55 1320 0512 16501950 47

“Measured by vacuum absorpion mehods felay brick est BS EN 77211 actally sed.
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Table 33.9 Properties of some types of stone unit

Materials and components for masonry

Density Water absorption Porosity  Compressive Young's
Type of stome (ks (hucto) (ot} strength (MPal  modulus (GPa)
Typical ranges

Limestone 18002700 0117 0330 20240 =

Sandstone 20002600 0415 130 20-250 038

Masble 24002500 042 045 a0-1%0 -

Slate 26002900 0.04-2 015 0310 -

Granite 25002700 0.04-2 014 80330 26

Basale 27003100 0032 o 50290 610
Individual examples

York sandstone 2560 262 76 726 -

Portland limestone 2209 533 18 3 -





