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Cmovement in bwo difforent pavis of leadrail and alse some defornaiion in

(Al

the angle iron of the ¢doe of thie Teatpiedh ol this point {(Vletes 48 and 555,

DReside iteomsin Stah-alad bridge, the sma

area saffered litle damage mostly due {o setilement,  Plutes 51 to 56 show
the damares in other tyoes of small bridges in lhe area,
) af E i

Two types of clevated water tanks which were located in the area
suffered little domage. One elevated water tank was in Muhidasht and the
i

ciher in Menram with 12 m height and 25 s capacity., Both were cinply

ol the time of the cavthguake and there was no damsge (o them exeept a

slight deformation in the side of the tank In Hengam {{he intensity of cortis-

I Yoy cen oo . Nty
guake in Hengnm was sbout Vi),

The elovated woier tank in Ghir is 22 m iigh and 1530 m" copacily;

the tark was anlf ol of water at the time of the carvihquake, but empiled

immediaiely zfler because of thie brrenkage of the comento asbesio main

P ~ ceu LS S P R R R -yt * : ves et
2 eitv, As a reosult of the egrthquuie, wo of the oracing

pipe-line of i
burs at the top parvt of the tower were cul, but theve was no othier damaye,

either to the foundaiion or to the structure, -

. . L DU
e el v e e deenton of thyer el eprtaonns
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Preliminary study of Ghir (Fars-1RAN)

Larihquake of 10th April, 1972

On the early moraing of 10th Am‘il, 1972 at about 5 hours, 37 minuics
local time (021, 08m. BJs. GALLY, the southern part of 1ran, Ghir and Karzin
region, was shakead d'hy a deziructive carthguake which ecaused extensive
damages to more than §5 villages, andd killed more than 5000 people mostly
womon and children. 'The lown of Ghir was completely destroyed by this

carthguake; and an overall of about 3000 out of 350U buildings and houszes of

The epicenter of the shock is caleulsled to Lo about 28, 5ON- 52, 701
(in some calculation 52, S0L).

Intenagity and ’\T:z.'; ritude

The carthrguake wag fell with intensity IV in the arca of over 150000
sq. Km. The reagnitude of carthguake ¢ calevlated betveon 6.6 and 7, 1 and
{he focal depih was reported to be normal, ’

The intensity of ecarthrauake in the most seriously damaged arcea
obsorved was about VI, bul asz the carthguale ocenrred in & sparscly
populated ared, inwhich also ypany of ihe it':]ml.;itunts arc nomadic ond W here
there were no man-inade structures, we may assume that locally the ntt.nm
was much greater, This can be proved by zome sur face effcels which w -"crc
obsorved in the Oeld, In hiobarvale {15 Km, soull of FGhir ) as well as in

Pagoraran ( 40 K. wesl of Ghir) evidence of nirony shaking could o deducod

from the displacemnent of stenes in the ground by up 1o 25 contimetron. Huch
sndircel observations show ol the valleys of Hongaom and Hafiasiah - ve

more sceverely shaliencd then otiver paris of the cpleentral aren,

Iror ¢ —.',!'m‘n s oand gilvar s bioely

he repion wioes chalicned by miney corthagualion a fow months ciartienr,
g
anned G e Saed of Saail 10T s ene o b ity mnanitude of 409 ncenritad
gl 0t Gt n Tahichy b ey YR e e e af the rucent caethogunh,
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Phe Ghiv cavihounke was followed by many & Gor-shooks, and during
the 20 days after the main shock about 27 of them waore with magaitude grealer

than 4.

The ficld oboevvation did st show iy faull associated withh Lhis
earthquake, buc there were som e big slumping in Mobarake and Tange- -ruin,
and there were some landslides due to the carthquake, T

As a re<;ult of C'wrtix(lll':lze some changes pceurred in the amount of
water in the g'm'xtc; (tradlt;on 11 Iranian Underground Channel) The amount
of water in the genats in many places decreased and in some pldcos increased,

Seismicily of the region

Historical studics show thot the region is located in relatively high
ccismic zone. The old towns of Ghir and Karzin, now in ruins, were
“locatled about five kilometers from the present town of Ghir, .

Damage to buildings

There were no reinforced concrete or steel skeleton buildings in
the region, the majority of buildings in the chma’f*ed area were constructed
of adobe materials or crushed stone walls, with weak mortar,

The majority of houses especially in the town of Ghir were constructed
in two stories, and the damages to these buildings weve the greatest,

.The type of {loors and rool‘s, amployed in the region arc mostly of
woodcen poles and thick layers of clay. This type of building almost with
no exception were demolished, becanse of heaviness of {loors as well as
weakness of walls. Plate 3 shows an adobe building in which the roof is
constructed with wooden poles and clay, A part of the roof is constructed
will thick rcmfcn ced concrcte slab with a heavy waler tank on i,

Thc,xre were also a big nuraber of floors and roofs in the region
constructediwith steel I beams and franian j:.lck—archcs. This kind of {loor
is mostly construcled in the building which s built with brick or stonc
masonry 10:1id hearing walls, bul in many cascs even in adobe houses, in
which (he load carvyings wallis aro of f—;t’!n—‘{lt'ied Lricks, the floors and roofs
are built with stead I henms aad Traninn juok-arches; as a vesail of eacth-
quake, the Toors fell down anotonsdty Diates Sopd 5 osnow the clemantary

-

Sionsoorahod in which the lond carvyvingwatls are mixed with

e oodatre i e i noed only for Doing e
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In some pl LR of the ropion, due Lo the advaniage of hcoling
isolation, the ex t(‘ri...h walls are constructed in two layers,  Plates 6 and
7 show the typieal building with (wo Lwoz' walls in Hengam. The walls
are constructed with mumedried brick, coeh one 20 contimeaeter th ol
withoul ainy Contieuiteg beavean ticm, .

Ticld obhservotion shows {hat adobe buildings which were Jocated
on alluvium were more damaged than those located in rock,

A big number of buildings in the region were of stone magonry,
and most of the cacunliies were due to the collapse of these buildings.

The quality of mortar.in this fype of buildings observed was very poor,
and the siones themselves were round without any bond to the morvtlar,

The typical dat'\.;ages to stone masonry buildings of the region arc
shown in plates No. 8 to 26, The most scricus damages occurred to the
six nowly built schools which were constructed in one storey wiih the roof
of'stccl I beams and jack-arches, The defeets of bond beams in these
buildings are sho".*.'n’i'n {he above montionced plates. )

Bven though the majorily of stone masoniy buildings collupsed
as a result of the earthguake, a fow pro;wriy built stene masonry buildings
which were consirucicd recently as public baths were not damaged or were
damaged only slightly., The cexistence of horizontal reinforced concrele

tic beams and the provision of vertical reinforced coucrcete elgments in
the corners of the building increased the resistance of these buildings to
the carthquake _ ) "

An intere .511nL phenomencn can be seen in ;ﬁlutes 14 and 15, wheve

torsion occurred in the brick pillar in a building which is constructed wi

stone and brick walls in Tange-ruin,

As-opposed Lo the traditional manner of k:orz&;tl.'l_lction in inany other
pmts of the couniry, the conslruction of buildings with dome! roof in the
cifected arca was rare, There were, however, some interesting example
of ihis kind.of roofing in which the material used for the dome was stone
Plates 27 and 28 shoew he slone domed roof in the dmnaged avea, with no
damuages or stight domage,

Plale 29 shows the remains of a building with domed roof in the town
of Ghic, The acthod of constrnetion of this doma iz net the same s tradi-
tioni) domed raof in Jean beduuse of exivtunce of stecd framae dncide tie
(lon,w; i el the vrool jo congtrueted by stecl benns aod inelined ok

-

arches,



A::- mentiened
pegion conatructe
pecause G
palcony and the collaj
L I

PR
PR B

' L=
. S S -
Wi s.’_';".t.it -

the damage to this iy}

snchored tightly to th

. - ’ . Y
A with steel Theains aned j,f—l!:]{-.'.ll‘(_‘h(.‘r‘. which collipsed

Y

bholove, thore weie a Lj g nupnbiey of floonrs i the

f weakness ol the walls; piates 56 and 31 show e collupse of

yse ol floor respociively. Regardless of Lhe woeaknoess

e hicoh earacd bip damages o the jack-arches floor,

»

R L

yo of floor was huavy woiten Tl gioel 1 heamswele not

o walls, and usually that portion of the jack-arches

roof where the stecl beam was parallel to the wall had fallen, Plates 32

"to 33 show the damag
. wall and joists arc pm‘éllel and the beam is not anchored to the parallel |

wall. ,
Plates 36 to 4

constructed with rela

es to the portion af the jack-arch roof, whaore the

ar

1 show the buildings of health center of Chir which

was scriously damaged., These buildings are one storey brick masonry

tively good mortar, and having reinforced conercte

tie beams under the walls and on the top of the walls, despite of provision in

the drawing. Therc were no anchor between steel 1 beams and reinforeed

conercle tie beam; m

orcover, there were no vertical elements in the

corner of the building and inside of the walls and the most heavy damages

were in the corner of these buildings.

Therc were some buildings in Ghir in which the vertical load

was partly carried by mmasonry walls and partly by steel columns. These

buildings were also seriously damagud beeausc of wealkness of tht walls

{Plates 42 to 4 5}.

Structures other than buildings

The importan
bridge which is locat

suffered very little d

t structure in the region is the 300 m long Shah-abad
ed in the most gseriously damagoed arei. This bridge

amage. The bridge is constructed with 10 gpans of

30 m prc-stressod concrete beams and {he end beams ave supported on

a 120 centimetlers thick wall al the cnd.  The wall beeame 40 contimeoeters

thick from the point that beams are put on it to provide a gulficient place

for the support of beams. Therelore thethickness of wall suddenily ruduced

and in this part Lwo vertieal cracks cecurred, Plate 47 shows one of the

iwo vertionl cvracion s

thick wall, that sesis

chich deeurved goia g Lesme support in 40 contimeters
oonn bhrivontal forcs due Lo the aceclerniion grinder

than 0,50 g acted Lo e wall on this Towvel dine to the mass of ona spii of

{hoe bridoe,
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