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Plate No.t and 5 o
Brick masonry wall and stpel column under construction,

Plate No. 6
Sheer cracks at the corner of a
brick masonry building
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Plate No.?7

Damage to a brick masonry chimney

o ype SN Srx

" Plate No.9 Plate No.8

Brick masonry building with
sloping light weight roof which suspended ceiling to the adjace

have a sloping bond beam at top. wall.
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Building built with perfabrd
concrete blocks with vertic-
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Breaking of a 16iwm. screw due to
excessive tension
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Cross crack between two windows
. in the brick walls due to small
wall ratio.
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: Placement of reinforcing bars at concrete foundatlon mat.
. ( new construction at Ghir)

e

Vertical reinforcement at precast conqrete blocks ‘building.

( new construction at Ghir)
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few 4§,cracks at the junctions of the horizontal beams and columns. It was
obvious that at the junctions, ths ties were not sufficient and also the
pouring had been\done in two parts’therefore a cold joint had been formed.
Workmanship is very important in concrete structures. It is a common mig-
take to leave out ties at the junctioné of the beams and columns. Aléo it
is a common practice in Iran to-stop the pouring at the junctioﬂ and start
the new one, by pouring a grouty layer at the bottom ﬁnd then continuing to
pour the rest of concrete. Due to bad workmanship bétween two.layers of

’ éoncrete, a cold joint is formed. To avoid this, the old concrete surface
should Se éand blasted before the new one is poured. Also it is better to
place more ties in the junction than leaving some out for the sake of easy
pouring; This is the responsibility of the engineer in charge to check
these points in the field, especially to see that the ties are placed pro-
periy to preventing weak points kefore allowing any concrete to be poured.
Past experience'haé shown that properly placed ties at'the.junctions of the
beams and columns, saves Qany buiildings in an éarthquake prone area.

Conclusion

On the early morning of Aban17,1350, (Nov.8.1971), at about 6:36 . .y
local time a semi-destructive earthquake occurred in Bandar-Abbas. The
epicenter was calculated to be about 27.1N and 54.5E. No obvious faulting
was observed, and focal depth was calculated to be 36Km.

The intensity of the shoek im the most seriously damaged area was ob-
served to be less than VII in (M) scale.

There were several types of buildings in the striken area that have
been discussed in brief in this paper.

A glance at past earthquake history of the area shows that Bandar-Abbas
is located in a active earthquake zone. This is a very important point to
keep in mind for future development of the region. Therefore the earthquake

hazard minimization in the buildings should be highly inforced for‘futﬁre

‘projects in that region.
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saving on steel might have a great concequence at. the time of an'earthquake.v
Due to past experience with this type of structure, it is highly recommended
to use vertical and horizontal reinforcement bars placed as a grid)system in
the walls to withstand earthquake shocks. It has been observed in other

parts of Iran, that using vertical reinforcing bars placed in the foundafion
mat, with hollow blocks slipped through them and then the wholes filled with
concrete, is too slow and difficult procedure. It.is better to adopt a better
system, for example adoption of L type blocks around these bars for sake of
easier and faster working conditions.

Steel structure

The most important steel structure in the area was a 45 meter span struc-
ture, and next to it was an 8 meter span structure. The trusses of the
smaller building were bolted by four 16mm. screws to the column of the larger
structure. A4s a result of earthqgake two of these bolts were broken. At
first glance, oﬁe would think that these.broken bolts were-due.to two diffe-
rent periods of vibrations of the two buildings. ‘A thorough investigation

.shows that the broken bolts were due to excessive tension. More attention
should be paid to the design of such a connection to prevent any failer.
There was also damages due to the pounding effecf of the smaller building
against the 1arger'one. was very obvious in several places. In such caées,f
it is a better practice to build this type of structure as an individual unit

- to eliminate any pounding problem.

Concrete structure

The most importané concrete structure in the area was the Bandar-Abbas
airport , which was located within 2 Km. from the high intensity area. All
the glass'ﬁindows of the watch tower of the airport were broken. There were
several cracks on the concrete columns of this building, which were very
misleading at first glance. A careful invegfigation of these columns showed

that most of these cracks were unimportant and superficial. There were a

T




3

bearing'wélls were only cracked due to the light weight roofing. It seenms
in both cases that either too heavy or too light roofing is dangerous in -
earthquake prone arease. ;

In most of these brick buildings, the slﬁping roof was supported by two
end walls. No trusses were used at. the end walis. Although the buildings

beam .
were reinforced by a sloping bon@;@@wthe top, most of these end walls were

broken due to the earthqﬁake's effect. To avoid this, it is better to use
a truss at each end wall to suppbrt the roéf weight{

There were some cross cracks between two successive window openings which
weré dué to low wall ratios. Also there were some cracks at the corners of
the-buildihgs which were due to bad workmanship, particularly the practice
of "Haéhtgir". From the observatian of this eartﬁquakés effects, it is a
good pfactice to use some reinforcing steel at the corners of buildings or
" places were two walls meet to prevent any separation at the time of an

earthquake.

Precast concrete block buildings

In general precast concrete block buildings are not so suitgble for
earthquake prone areas. These large size blocks are not sufficiently bon-
ded together and at the time of an earthquake, they can not resist lateral
forces. In the Bandar Abbas earthquake, there were several concrete masonry
block buildings. One school at Shaghoe village was made with these concrete
blocks, with reinforcing vertical plements (I-beam 10) at every 5.5 meter
intervals. These vertical columns, though being weak, were brased between
two solid blocks which hélped the building to withstand earthquake shocks.
On the top of these columns, the mof trusses were placed to support the
roof load. At the two ends of the building, these columns were omitted and
the roof load was placed directly on these end walls. In these places,
several cracks occured and if thewearthquéke had lasted a few seconds more

the whole building would have been destroyed. This shows that a little
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The above information has been obtained from Mr.JamesF. Lander and Mr.
Carl A. VanHake from the National Oceanic and Atmospheric Administration, and
we are very thankful for their contribution and cooperation.

- Pype of building and structure in the region

There were several brick buildings, steel structures, adobes, and also
cdﬁcrete structures in the region which slightly daggged by this earthquake.
- Immediately after the earthquake the area was observed and the observations
are as follows:

Brick masonry buildings

n Theré were several brick masonry buildings in the areé of high intensity,
~ some of them were complete and some Qere under constfuction. The majority of
theselbu§ldings were in two storys. The floors we?e constructed of steel I-
beams with jack—arches.

Oh the second floor, the roof was from Veryilight weight corrugated asbes-
tos cement sheet with a moderate slope, and the underneath had a secondary
heévy suspended ceiling which was hung from the main roof beams. Buildings in
‘general had reinforced bond beams on top and also reinforced concrete tie
beams under the walls. In these buildings the suspended ceiling acted as an
jnverted pendulum. This heavy ceiling had not been tied to any walls, and
was free to swing. Due to the pounding effect of this heavy ceiling ( nearly
150Kg/m2) most of the walls had been broken. If the earthquake had lasted a
few seconds more, there was the possibility of the buildings being destroyed
completely. From what has been observed, it should be a good practice to tie
down this type of secondary ceiling to the ajacent walls, to eliminate the
pounding effect. The effect of light weight roofing should be considered
verses the heavy type roofing. In the Boin Zahra earthquake, ( 1st September
1962), most buildings due to heavy roofing construction, were destroyed while
in Karnaveh earthquake ( July 30,1970), the.damages to the building were due

40 the light weight roofing. In the Bandar Abbas earthquake, most of the



Introduction

Destructive earthquake are being studied by almost everyone interested
in the earthquake engineering field, but leséer semi~destructive earthquakes,
are often overlooked because their effects aré not alwyas immediately shown.
Regardless of how small or unimportant_an earthqﬁake may seem, the study of
its effects are beneficial for present projects and for future documentation
of the seismic history of a region. It is necessary that all earthquakes,
large or small be studied. Each éuccgssive”earthquake, no matter what its
size is, it has its weakening effect upon structures and it is this cumulative
effect of successive semi-deétructiwe earthquakes which often make the eart-
hquakes which follow seem more severe than they actually are.

On the early morning of Aban17,1350,( November 8,1971) , at about 6:36A.M.
local tiﬁe,( O}Ht.OéMin.}éSec.GMT), a semi-destructive earthqueke occurred in
“the Bandar Abbas Region, along with a severe wind stomm.

Therepicenter of the sﬁock was calculated to be about 27.1N. and 54.5 E.
Tﬁe magnitude of the shock was calculated to be 5.9 and.the focal depth was
about 36Km. The intensity of the earthquake in the most seriously damaged
area which was about 2Km. f:om Bandar Abbas airport, was observed to be less
‘than VII on (MM) scale. No faulting was observed in the area.

After-shocks

Following the main shock, a series of smaller shocks took place in the
region, the highest magnitude of those shocks was around 5.8, and a list of
these are included in table.l.

Earthquake history of the region

The historical seismicity of the region will not be discussed in detail
in this paper. Bandar Abbas is located in a relatively highly seismic zone.
In table II and III the early seismic history of the region has been tabula-
ted. In table II all the earthquakes which have happened from the year 1900
to 1960 for the region of 26-30 N and 54-58 E have been listed. In tablelll

are those from 1961 to 1972 for the same region.
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