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The paper compares the numerical results for capacity reduction factors for 
W~ ]] S \'1ith different supper t conditions . It concludes that di f ferent suppert 
conditions have an i mportant influence on load carrying capaci t y Df wal1s, and 
that an assumed initial imper f ection has an over~riding effcet on their 
behaviour. 
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Jntrodll c t ion -------
From t11l"' c l<l s ~lc:11 Euler theory of hllckling Kf' }..now that the ultimate load of 
membcTs in (' omprcssion is signifi cantly -lnfluC'nc cd b)' cnd suppo1't condit fons . 
Thc bcha\'i our of load bcaring k'all s élnd pi("rs cannot be cquatcd to the 
hchn v iouT of cl3~tic struts, but end conditions must , nevcrtheless pIay a ~ignif ... 
icnnt p:1rt on their Ioad hCJring chJ r~ctcristic~. This paper discu~ses the 
('ffcct of different suprort conditions Jnd of structu1'aI impcrfections on the 
li mit ~ t:ltc bchaviour of brjck\\'ork mcmbers in comrression . 

r nd Surrort Conditions 

l h(' four úi ff ercnt G1S CS of enLl support c(Jnúi ti ons are shm.Tl in Fig. 1. 

rase (a) - Ilingcd top :md bottOffi. the same ecccntricity. This condition is 
a f t en emplo)'C'd jn laboratoT)' testing sincc hingcd condition is easy to achieve 
h' ith knife cdge supports. The conditian i5 no t rea11y encountcred in practice. 
Ilowever, if one half of the \\311 i5 considercd, this corresponds tn the case of 
? free cantilcver wall with eccp.ntric loading applied to the top as shown in 
rig. I(a). 

Case (b) - Ilinged top tl. nd bottom, zero ccccntricity at the base, eccen tricity e 
at topo Thi s C:lse requ i r c 5 the presence of a hori zont al support to deviate .the 
]in~ of thru s t from its vertical oosition t~ cro s s the neutral axi5 at base ,,'ith 
: ero cccentTl C1tV. This case is as sumed to occur in rractice. and the B:dtish 
r ode of Pra c tice'l b3~c s its Capacity Reduction fô'lctors on such a modelo 

Ca se (c) - Fixed top and bottom. This occurs in practice in ta11 continuous 
\,a}]s tied to a rigid frame. This case can he reduced to ao axia lly 10aded 
s imp1y supported case (a) with zero ecccn tri city. 

Ca se (d) - vixed base, propped top with C'ccentri c Ioatl C. Thi s is most likcly 
to oceur in singIe and multi-storey buildings ",here the wall is bui It on a rigi.d 
leveI hase \~ith an ccccntric Ioad applicd subscqucntly. 

~!ethod of Analysis 

A numerical procedure has bcen developed by the first author 2 ,3 to predict the 
behaviour of walIs and piers constructed in brittle (no ... tension) material 
cxhibiting a parabolic stress~strain relationship in compression. This has becn 
us ed to analyse walls \<.'ith simple support conditions (a) and (b) in Fig. 1. 
This procedure has now hcen extcnded to case (d). This has proved far from 
5traightforward, since the eccentricity at the base cannot be defined from the 
geametry of the wall and Ioading. and is a function of material properties and 
dcflected shape of the wa11. A numcrical model has been developcd which 
successively corrects the def1ected geometry of the wa11 unti1 equi1ibrium and 
compatibi1ity are both sat i sfied. The computer program developed has been u sed 
to produce a set of capacity reduc tion factors and to compare them with ca sc ( b) 
and Code recommendations. 

Due to Horkmanship and other effects, brjckwork \\'al1s cannot be considered 
perfcct1y straight and the Code assumes an imperfection varying 1 inearIy from 
~ero at top êlnd bottom of the wa11 to certa in value constant over the central 
fifth of thc \\'a l1 height. Numeri c al analysis ha s been extended to includc thi$ 
effeet also in arder to asses the effect of thc initial jr;:pcrfcction on c a p:lcit)' 
reduction factors. 
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Figures (2) ~nd (~J sho\\' the dcf1ectcd profi1c and strain and stress distrihu­
t lons ;mel ] iuc of thrust for a typic:ll stocky anJ !51cndcr wa] 1. It wi 11 he 
obscrvcc that the line of thrust cro[.scs the ccntroid:ll li'ne at approxj1il3tclr 
li?, hClght <1ho\'c hase. The \\'a]1 aoove t1115 point rcsemóles case (ó) but is 1101 
its ('xact replica, sincc the re]ativc horizontal movcment bct\\'cen cnds of \,<1]1 

.:lt (b) is :cro, nut not iJetween the top af w311 and the point af intersection 
hctwccn linc of thrust Hnd axis in ca~c (,I). 

I:i gurcs (4) ~nd (5) illustrate a significant diffcl'enc c 1)('twcen tl1e c~pacit)· 

reduction f,1ctors T"latin~ to the tI\'o suprort conditions. 

Figures (4) and (5) a150 il1ustrate the effect af initial impcrfection as 
Jc;f.:incd in t he (ode. Results for walls cOlistructed \áth differcnt brickwork aTe 
ilIustrated in Figures 6 and 7. One noticeable erfcct of imperfect:ions is the 
hunching together of graphs for diffcrent brickwork for ax:ia1 loading demonstril­
t ing the over-riding effect of ini tial cccentricity. For largc applied 
~rccntricity this effect is less pronounced. 

Conclusions 

The p3per Jws highlightcd signific:mt differences in ultimatc load of walls v.-ith 
di ffercnt support condi tions. Thcse differcnces are particularly noticeablc 
hct\\'C'en idealised coudit:ion (b) 3ssumed in the Code and the case (d) it is 
supposed to represent. Numerica1 modelling is now capable Df simulating more 
:1ccuratcly the actu<ll behaviour of w<llls :lnd should lead to a better under­
<;t .'lnrling of thl'ir h"h.:::t\:lollr. 
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