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PROBLENS A1 _TRANLG_IN DuLLIGY PRSFABRIC,TIOK
SEISKIL 4ONL

1/, Tho Hiddle«-Oriunt countries in the northern wund
wagtern reglon, the northern one und alons the austorn cosust and
those in Centrul .fricu are subjoectod to the earthquake aotion,
Consequently it is nscessdry thut in thase countries some adaq
guate profect lon measurcs should by taken for the buildinga
a3sinet the earthquukes.

2/ Tna siudios effectod on tha buildin? huhaviour
during the eurthguakues purmitted thae followinz conclusions to
be druwn

» the reinforcud concrote snd steel structures oun have
@ high duotility und a Lizh enersy absorbtion cup.city so that
gonerally those onag cux r.sist to sirong ocarthquakas }

« mssonry buildinis uro us 4 rule vary vualnorabdble

* weak materi:) wulldints made ih clay, slone masonry
without malter) huve & vary roduced strenzth fuot whi oh explains
the soiemic disustors recorded on the occasion of ihe earthe
quakes st smpadir, Turkey, lran, Gicily and from other sones of
the gilova,

Coacerninz thu profabricated buillding bah.v.our during
the earihquukos wa hwve & very raeducod oxparisncs bac.unse in tLm
zones thu @urthqu ks occurod thore werc bui.fow pro 'abricatad
buildinzs,

The cellunue ol Lhe prafubricatud floar buiidinze
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8 storried "Comsul.ire" und 4 storied "Saade dotel" during the
Agadir eurthqyuake in 1960 wus due to the complaete laock of
stirength toﬁorizontJl forces «né to tho luck of continulty
between the differeat structural ele mentse,

The experience of the"natural laboratories”"shows
thut the coliapse o u building or the de3ree of dumage are
On one hand the effaots of thy earthquake inteneity and on the
other effects of tho defects in concoption in the choose of the

materials, of the structure type, the structural element.
layout in the desi:ning detuils of tho Joints and oonnaotiopl‘

and of the piuastic hinge zonaes, in tho analygzin; mathods und
of the coastruction dofects, , .

The buildings thai were Wallegonoeived and welle.
buiit oould resist to the stronzest eurthquukes,

3o Considerable progressas wore racorded in the
oarthquakc-anginaoring field beginning with 1952,

The prinoiples, the concap ts, the analyzing, dee
#lxning and expiarimontal methods enablo the realization of a
8afe protection of the buildingq ags2inst the eurthquake action,

In aocordince with the anariy thaeory the rundanpntql

rofis tance principle of the structuras 4g8inst the earthquakes
c¢an be formulated .s Tullows ;

= A struoture cun bs safe aguinst Jarthquakes if
1t posseses 4 hizh snsray absorbtion capaoity whioh will enable
the seismic nergy absorbtion with which it 1e roﬂ{during~thi
semismic vibration ung also if tni g bnorzy absorbtion capucity
1s not damazod (detariorated) as 4 Gonsequonca of aiternstive
repetition of the displacemunt, in’ the postaloezstic ranje,

This muuns that tho structuraes must poseess enousgh
strength ang a hizh cup.icity or poatelastiig defovan t ion,

= For tho gafety estimation 433inat the oollahil
tha adalssibie elasto.plustic displucemant oriterium is used,

Practicaliy tho admlissibhlag Glasto-plugtio displaoee
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ment and the safety against the colliapso are astablichaed on

the bdase of the muximum el:;stovpluatyc diapl-.cemant concept,

of the duotility fuotor {(ihus ratio bétween tho muximum 3128 % 0=
plastic diaplaoerxﬁout and the yleld displucemsnt) of the plastic
exoursion (the sum of ali plastio displacements ),

= Yhe use of the compuiors and of the accelerogrims
recorded from differant earthquakus enables tae dynamio responso
analyse tnut 13 the calculolion of the charactoristics on which
thea'tructure sufety dependa,

= the test effocting in laboratoriss on the struce
ture elamonts, on soms buildinz parts or on a whola building
ddives tha possinility of knowing the foroe-diaplacemant diagram.
that 1s of tho ¢nerj;, abaorbtion capacity and of the admissibloe
8lasto-plugtic displacement, That is the way 1in which the
redl struotural oharactartstios may be introduced in the 031lCye

lations for the structurs: safety uvsitimtion,

4). Taking intn agoount the uxperience in Japan,
Romania and other countriss, the conclusions that miy be drawn
ooncernin; the principal problems and trends in the dwelling
prefabdriocation in seismio Zonaes as well as the zeneral recom-
'mcnduticna for thgir deslgining are as followu:

a) There exists the poesibility to build in ayg
safety prefabricatag dwellin3is even in the hizhest desroe of
selsmicity zones witiout limiting the number of storeys,

‘ There oxists tha tendsncy of using thy most advenoced
&nalvsing, desizning and testing moethoda,

b) Por tae structural olements resistant and
,Guotile (with a high deformution ability in rostelastic range)
Mot be ohosen: reinforocag conorata, prestressed cnnorate,
"stael and 8teel reinforced ooncrets, Nonduotue and wesk resise
temce mat.irials must ba uvoideq, |

0) Por tha struotural s yston, & mplo saaped siructiuw
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ral elaments haviny enouzh 8 trength and a hich duotility aust
be chosen, Thero may bs used load boaring sivar walls and
frames as waJ.l.' Y“hy structural syols must hoe limited only

- to the minimum numbor of structural eluments bacause tne
layout of tlha structural eolomounts must be 3imnla, olear and
wniformes Ono myst avold the olemenis with coupliouted suapes,
unsymetrical end nonunifora layoul, It is botter that the ine
terior purtitions to bo nonatructural, It is vary advantae

- geous to usc ensr:y abgorhor elamonts that hava tha role of
absorbinz tho seismic energy.

d) We draw the attianiion concorning the tendenoy
in weing 1ight matcrials for all eloumonts and nonstructursl
parts (interilor purtitions, doors, windows, floors, oceilinge
‘to.’.

The world tendency of & continual production wnd
. oonsumption in plasiic mat :ri-1 growlh is also romarkcd.
The esiimtss show tnat in the yesr 2000 the
plastio naterials will reach about 78 por cent from the total
produotion and oonsumpiion of the counstruction materiuls,

e) Test offsotin: is Ragosuary for tho kmowledze
of the et:enzth ang ductility propsriles of stiruotural 2 2
ments of tho conniciions an? sven of tas structures as a
whole,

Tests giould bo done for Ons way statlic loading,
altarnative louding 4nd dynamie loudin-e,

| = The fuot toat tho prefabricdted dwollings are
realised sn typicial suriocs cou Soizing from several thousand
flats to soveral Bundredethousand f1uats ofl'ors the possibviiity
of making oxpensus for 4 docspar study of the protection

RO.8Ures azainst tho varthquakes by using the moot advanced
@halizinz and experimintai muthody,

Thus taere uxists the possﬁbilit;; for buildings
to have g !.11 ther s'afut:; as asaingt thq nont;pi:oqd buildin;s,e




= For ths study of the most aduquate soiutions
for the = truotural systam:z and for the study of the possidie
11ty of uel ng the locul matorials it is advisable ihat in the
realization of the ressurch programad the inter«regionsl
cooperation betwoon the countries concérnsd in the problem to
be used, |

) For the desizning of the prefabricated dwellinze
the elaboration of codas bused on the most advanoed tendene
oles in the earthquake angineering fieid is advisuble,









