-5 and 46 Ielod

tels of the house in Fig, 44 afier seismic
movemaents {Sihiain, $982)

47 Vopicad design pustalees which might lewd to the collapse
of thus honse

i2

3. Biructural design aspects

Phere are thiee gencial principles for deslgning
an eurthguake resiseant structee:

F.oWalls and roof are well interconnected and so
rigid thur no deformation ecours in the
parthouale,

Walls are Hexible enough, so that the kineng
enecrgy of the carthquake s absoitbed by
delormation. Tn this case a fing bearn, wiueh 1
able ro ralis bending forces, Is necessary and
* the joints beoween wall and ring besm and ting
beany und roof must be stong enougl,

Thie walls wre desipned as roendonod in case
Z, but the roof is fixed w colimns sopasated
fromn the wall, o that both structnal systems
can move independendy us they have different
frequencics.

fan

{lase 1 can be o house with very chick rammed
earth wall or a reinforced conerere frnie stroutrs
with moment-stfl comers at the twop and ar the
borsom, and infills of Lricks, cement Hocks or
ndobes,

A wartation of a nonflegible structiue is a dmber
[rame strocone which has less momens-stitf
cotners und s theiefore stabilized by croesing
dingonuls of stecl, In this case the danger eaists
thar the vonnection of the diagonal or the
clementrs itself mav not be swrong enough o
withstand the conwentration of seresscs ai the
cotner and broaks, cuvsing the collapse of the wall,
see Big, 5a1,

i Rang beam s lacking

z [arisls do not reuch deeply cnough inte masonr,

3 I'he distunos beoween doos and wimdow s too smal

4 The distance betecen opentngs angd wall cormer s ron
sirnudls

5 Phnth is fackemg,.

6 'FThe window 1s oo wide in proportion fo it hedght

7 Thowall is too thin o relation to its heigh

5 The quality of the mortar 8 oo poor. the vemteal joints
arg not wotally filled, dhe
hosgonial jonus as rou dhivk (more than 1D vond

4, Fhe roof is oo heayy

), Fhe roof ks not suffleensdy fized o the wall



The systems of case 2 and 3 can be built withour
concrers and steel and in most regions are muoch
more econumic walls hotle with the SYSLSm of
“wattle and dank” (in Spanish: “baharegue™ or
“guincha”) show exmreme flexibilivy, Fig, 52
shows u houss which suffered vnder a heavy
sarthauake in Guaremala, bur did nor eollupse.

As the vertical forces creared by the carthauake
are less umportang, we have to decide bow the
walls withstand the borizoneal forces, There are
two tvpes of Impacts to be considered: those
forees, which act parallel o the wall and chose
which ast perpendicular to it {(Forces actng s
an inclined angle to the wall can be divided into
two  components. one parallel and enec
perpendicniar to the wall)

The perpendicnlar foroes create o mement which
sght provoke s collapse of the wall 1015 noe
seabilized b mnrermedinte walle, butiresses and
sing beams. If the walls are very thin and high,
thuy might collapse even though siabilized, due
tor the bending forees thar wears buckling, The
patallel forocs arg loss dangerons, They produce
thrust withiy walls which in the case of adobe walls
with poor murtar create the rypieal diagonal
cracks, shown in Fig, 41 and 4.2,

The most dangerous effects resudr when the walls
fufl ontwards and the roofs collupse. Therefore
the salest solution is to place the ool on o sepurate

%7 Wattde and Jandy somsure, after s
besasyy earbouake mOnaromald
{8k, 20040

13

structite independent of the walls, sce chaprer
1Z.

When desigring carthyguakesresistant honses, we
must consider that the horizonral {oroe (Megui-
valent force™) ro be oulewdated 15 propordonal v
the muass ol the stnrenwe snd the higher the walls,
the higher thar displacement




