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Abbreviated from the Persian text

Introduction

On December 23, 1872 at about half past midnight (local
time) (6 29 42, 5 G.M,T.) an earthquéke of magnitude
6.25 occurred in Central America; as a result of this
earthquake the city of Managua, capital of the Repubiic

of Nicaragua, was destroyed.

Managua was a large city; its population before the
earthquake was over hDO,DDO._About 10,000 persons were
killed by this earthquake andjglmost_75,pergent,ofqthe
- city was ruiped. It has;bggnvestimaxﬁd.thaththepaagthquakeﬁu‘
and the fires which followed caused about 1,000 million

U,S. dollars damage to property.

The most seriously damaged area was downtown Managua in
which several important buildings were located. The city
is now evacuated and surrounded by a 12 strand barbed
wired fence, about 2 meters high, The people of Managual
moved out to small cities and towns such as Tipitapa,

Masaya, San Lorenzo, Pirima and Leon,

]
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Five months after the earthquake, the writer visited
the damaged“area, and observed several buildings which
were struck by the earthquake. This report is the result
of 10 days of field investigation. The report has been

prepared in Persian and describes the behaviour of some

of the buildings which were lacated in the area.

Although the earthquake was of moderate magnitude, the
damage was very heavy due to wvery shallow focal depth

(5 Km), bad constiruction materials, and bad workmanship.

- The earthquaké was preceeded ky & small foreshock, which
occurred two hours befcre the main shock and was followed

- by many aftershocks,

The magnitude of some of these afters:ocks was 5 and
greater. The intensity of the main shcck can be assessad

as greater than IX (say X MM) o

Gut of three accelerographs wﬁich were located in‘the
epicentral area, only one strong motion AR-240 recorder
located at the ESSO Refinery (5 Xm west of the city)
registered the 'main shock., This accelerograph experienced
peak recorded acceleration of 0,39g and 0.34g in the

east-west and north-south directions respectively. The

peak recorded acceleration -in the vertical direction was

0.33g.

e
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Besides the three accelerographs, there were 13 Wilmot
Seismoscopes in the region. Out of fhe thirteen, one
jocated in the ESSO Refinery and three others located

in other parts of the region provided records of motion,
From the results obtained by theée seismoscopes, taking
into consideration the location of the instruments, it
is apparent that the ground acceleration in the east part
of the ESS0 Refinery was somewhat greater than the

acéeleration which was recorded by the L[SS0 accelerograph.

Damage 1o Buildings

The damage caused Dby the Managua earthquake was concentrated
in the center of the city, in which various types of
buildiﬁgs were located, Tre 4itional buildings of the

type called “Torquézal" wer e responsible for great 1lossg

of 1ife. This type of building is one or two stories high
and is constructed of vertical wood studs about one meter
apart, filled between with clay and stones. The vertical
wood studs are connected together by nailing horizontal

wooden lath every 25 gentimeters.

There were numerous unreinforced brick or holliow concrete
block buildings in the damaged area which collapsed or

were heavilly damaged. Besides the "Torquezal" type and



ordinary masonry buildings, there was a lot of modefn
construction in the region, Some multi-storey modern

buildings resisted the earthquake very well; some. were

more or less damaged; and some were seridusly damaged'

or totally collapsed. The damage to the buildings was o
due to bad materials and inadequate detailing, but

mostly due to faulty execution and bad workmanship, The
quality or concrete generally was not suitable; in some
buildings the details were not well studied; the distance
between stirrups in reinfofced.concrete columas in some
positions was too much. A six storey reinforced concrete v
building was observed which was totally destroyed, but a . .
nearby "Tbrquezal" building was not, although the latter

was seriously damaged. Further investigation of the reinforced

concrete building showed defects due *to execution as well

as bad detailing of the work.

The plates on page 15 of the Persian text (p.t.) show
damage to reinforced concrete columns. The upper plate
shows that a wéste disposal pipe is located inside the
co;umn and has made the column weak. In addition to

st uctural damage, much of the damage to high rise

buildings was damage to the partitions, parapets and walls



constructed of hollow bricks or concrete blocks., In
this report some of the buildings which were observed

by the writer are described.

Bank of America

ThlS 19 storey bulldlng (including two basements) is the
tallest building in Centeral America, and 1s located in
the most seriously damaged area. The building survived

the earthquake well,

-

The plan of. the building&gsfshgwfenypageulQn(p,tgl is. o e

symetriqal in both directions, ‘and consists of 8 cross-
shaped exterior columns oOn each side, four "L" shaped
columns on each corner, and a central core. The concrete
"shear walls are connected with 80 centimeter deep concrete
girders and in the middle of every girder there is a
rectangular opening of 60 centlmeters by 50 centimeters

for an air conditioning duct to pass,

As a result of the earthquake the concrete girders were
}hattered in the middle where the openings are located,
;%he shear walls were very slightly damaged, and the
élevators became inoperable. The most important damage to
this building is the damage to the girders due to the air

conditioning duct openings and if the earthquake had been
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strong enough to breék the girders and cause total
collapse of the floors, the explanation of thé cause of
the collapse of the building might have been difficult.-
The Bank of America building is a good example of the
adequacy of resistance of a building with a central core
against earthquakes and with the exception of the weak
point in the girders, this building did perform very
well during the earthquake. The plates on pége 20 (p.t.)
show the building and the opéning in the center of the

girder.

Building No. 2 (Adjacent to Bank of America)

The buil@ing'cdnsists of three stories (pagé 21 and 22 of
p.t.i, a:d was constructed c¢f reinforeced concrete frames.'
The floors are constructed of hollow bricks and prefabricated
joists with cast-in-situ concrete over the top of hollow
blocks. As a result of the earthquake one part of this .

building collapsed and the other part was heavily damaged.

Central Bank of Nicaragua

This 16 storey building (including one basement) is located
opposite the Bank if Ameérica and is the second tallest
building in Managua, The plan of the building is shown on

page 27 (p.t.,) and has the form of a rectangle U8 meters.
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by 15 meters. The concrete shear walls are 1ncated in
one end of the building, and this caused a big torsional
effect in the building} as a.result of the earthquake
cracks occurred in the floor slabs, all near elevator

cores.

The walle of this building are constructed of hollow blocks,
and almost all of them were shattered by the earthquake
(page 28 of p.t.). An auditorium located beside this

tower building collapsed completely.

Social Security Institute

i
This att active reinforced concrete frame building 10

stories in height .(including one basement) is located in

the center of Managua., The tuilding plan is very flexible,
the distance between columns center to center being 7

neters in one direction and 7.5 meters in the other, The
exterior walls of the building are of glass and the.iﬁterior

walls are mostly wood partitions,

The most serious damage to this building occurred in the
penthouse} the roof of this part totally fell down and the
mechanical equipmeht was under the fallen slab (plates on

pages 34 and 35 of p.t.).



As a result of the earthquéke the building became un-
useable and five months after the earthquake when the
writer visited the area, this building was still

evacuated.

Balmoral Hotel

Bélmoral quel cohsists Qfltwo buildings which aré
separated by a joint. The buildings are of 8 stories
(inclvding one basement) and 11 stories (including three
ﬁaseménfs) respectively; and both are reinforced concrete
frame ﬁui;dings. The walls and partifions are constructed
of hollow ﬂricks, and as a result of the earthquake most
of the walls were shattered. The plate on page 36 {(p.t.)
'shows one of the interior cclumns inrthe bgsemént of the
8 storey building which faiied due to the earthquake and

the fire whicn followed. The other plate shows a view of

the two different buildings of the Balmoral Hotel.

Ruben Dario National Theater

This large auditorium with about 40 metersvspan and 18
meters height is located near 1ake.Managua. The building

has three balconies (plates on page 37 of P.t.).

Rt
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The intefior walls of the bui}ding are concrete shear
walls, and the exterior walls are of hollow bricks with.
plaster; as a result of the earthquake there were some
cracks in the plaster of the walls, but no démaée to the
bgilding, | -

At the front and rear of the building are two multi-span
bridges and as a result of the earthquake a considerable
gap opened between the deck and one of fhe abutments,
Some hair cracks were seen in séme pillars (plate on page

38 of p.t.).

I, B. M. Building

This steel frame structure, haé%?‘Stériesﬁeihdludingﬂbhé Ziusics
basement). The distance between columns in both directions
éenfer to center is 6 meters, The'floors are light and
construted of metal deckin, (filled with conerete) supported
:on steel joists, ?ﬁe exterior walls up to the first floor .
are constructed of concrete hollow blocks and the upper
stories of corrugated metal, and the building is very
flexible, ‘

Although the building resisted the earthquake well, some
damage occurréd in the concrete hollow blocksy; as is shown

in the plates on page 40 (p.t,), at the time of my visit

the walls were fepaired and this plate is extracted from

the reconnai;sance report which has been published by

Earthquake Engineering Research Institute of the U,S.A.

(May 1973),
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This pyramid-shaped building (page 43 of p.t.)tconsisté"
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‘Supreme Court

One part of this building was built with concrete shear
walls in 7 stories (including one basement), and the
remainder with reinforced concrete frame in 3 stories

(page 42 of p;t.).

As a result of the earthquake the three storey building
was more damaged, the damage occurring mostly in exterior
walls constructed of hollow brick. The columns in this )

building were badly damaged.

-

1%

Intercontinental Hotel

of 10 stories (including one basement)j the building was
construc%ed with reinforced roncrete frames, and the walls
of hollow concrete blocks, The upper pléte of page 43 (p.i.)
shows the building before the earthqﬁake, and as a result
of the earthuake the reinforéed concrete roof_of the
pent-house failed. The other plate of page 43 {(p.t.)

shows this part of the building being_repaired. The walls

_were damaged. by the earthquake, but at the time of my

visit the walls were already repaired.

L



- 11 =-

Gen. Somoza Stadium

The ovalnshaped‘stadium of Managua was heavilly damaged
by éhe eapthqﬁake. The stop ing reinforced concrete floon
around this stadium supported by reinforcea concrete
columns was damaged at the péints of column-beam

connections (page 46 of p.t.),

A cantilever vroof of span of about 20 meters, constructed
of reinforced concrete cantilever beams and covered by
corrugated iron sheet, in the north poftion of the stadium

was not structurally damaged,.

In the remaining parts of the perimeter a band of reinforced
concrete%roof canopy 5 meters wide was suppértea by round
reinforc d concrete columns, The diameter of the columns

was 25 centimeters and the longitudinal reinforcing rods
were 10 millimeters diameter, 6 pes column, The distance
between columns center to center at the outer edge of the
rocf was 4.5 ﬁeters; the height of the columns at the outler
edge was 1 meter and at the inner edge 2 meters, As a.result
of tﬁe earthquake most of this portion of the roof

collapsed (plates cn pages 47 and 48 of p.t.), In some
piaces this roof was supported by double rows of round

columns { page of p.t.) and this part also collapsed.
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One of the steel support towers for lighting was observed

to have been bent (plate on page 47 of p.t.).

Dance Pavillion

The plates on page 49 (ﬁ.t.) show a dance pavillion which
was constructed of a heavy reinforced concrete slab and
steel columns, It is reﬁorted that uo'pérsons were killed

by the collapse of this building.

-

San Jose Church

- 8an José‘Church is an éudiforium of .20 meters span with
concrete barrgl shell roof supported on two rows of
reinforced concrete columns, of 75 centimeters by 35
centimeters.section. The-distance between columns is 5.5
meters cenfer to center and the height of the columns is
6.5 meters. The exterior walls of the building are
constructed 6f hollow blocks and as a result of the
earthquake the walls were damaged heavily, and a heayy
concrete cantilever conapy over the main door failed

(page 51 of p.t.),

Adjacent to the church, a three storey reinforced concrete
building belonging to Divina Pastora College was located.
A part of this building has totally collapsed and the

remaining part has been heavily damaged (upper plates of

page 53 of p;t.).
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San Sebastian Church

The church has a folded plate concrete ropf structuré
and no structural damage occurred to this part of "the
building due to the earthquake,-but several cracks
occurred tc the walls. Adjacent to Sebastian Church,-
the reinforced concrete building of Calazan College

was located, The building éonsisted of two pafté: one
part was four stories and completely collapsed and the

other part was three storiea_which was heavily damaged.,

The critical damage to this building is.located at-the .. ..

points of column-beam connection, .mostly-due_iq inadequate ... ;.

stirrups (pages 52 and 53 of p.t.).

Electric Power Company (ENALUT)

The main office of the eleétric power company is a reinforced
concrete building in 6 stofies (including one basement}.

A view of this buildingrbefore the earthquake is shown on
page 55 (p.t.) and as is shown on page 56 (p.t.} the buildihg
consists of structural frames and concrete shear‘walls '
arount a central core area, and the floors are constructed
with prefabricated reinforced concrete joists with cast-
in-situ concrete over the top of arch-shaped concrete blocks.
The distribution of shear walls in the plan of the building
is well deéigned, and the sfructural damage to the building

was slight. There were sOme cpacks in pillars on the first

hirstois, s s

o
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floor as well as in the shear walls on the flrst and
second floors (plates on page 57 of P.-t.). On the upper
floors the concrete beams were slightlyifactured at the
point of beam-wall connections and that seems to have

been caused by inverted moment due to lateral force.

Telephone office (TELCOR)

The telephone office building is a reinforéed concrete
frame building. The building consists of 6 single span
frames 7 stories high, and the span is 15 meters. The
elevator shafts are located at one end of the building,
and that caused a tor sional effect in the building,

The girders are prestressed concrete; and the floors are
constructed of prefabricated reinforced concrete joists
with cast-iﬂusitu concrete over the top of hollow blocks.
“The plar of the building is sﬁown 6n page 51 (p.t.), and
on the ground floor and firs? floor a concrete block
masonry wall carfies tﬁé vertical load of a part of the
first floor as well as the mezz§P1ne. As a result of the
earthquake there was cons¢dera£1e damage to the ‘reinforced
concrete of the second floor, and some oflthe columns. The
hollow block bricks under the windows were shattered
(plates on page 62 of p.t.), Shear cracks occurred in the

prestressed girders: such cracks to mezzanine prestressed

girders are shown by an "X" mark in the piate on page 51

PR
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(p.t.). The concrete block masoﬁry wall was shattered

even thoughit was reinforced with vertical and horizontal

bars.

Aduvana Terminal

This large building and its office portioh are shown on
page 63 (p.t.). The barrel shell roof of the building has
a 6 meter éantilever. As a result of the earthquake some
portions of the roof and the three storey reinforced

concrete office building totally collapsed,

-

Julio Martinez Building

Thié big hall is the Hoﬁda showroom, and is located in
_the western part of the city, The building is 30 meters

by 30 meters and its roof is dome shaped, The building.
was slighfly damaged by the earthquake and the most severe
damage occurred to the short reinfoerced concrete columns

between the windows, (plates on pages 64 and 65 of p.t,),

Singer Building

2 two storey building with single span reinforced concrete
frames is shown in page 67 (p.t.). The building is very

rigid in the transversal direction, but has no frames in

«omer e e

T




the longitudinal direction. As a result of the earthquake,
the building inclined in the longitudinal direction and

is now about one meter out of plumb.

San Domigo Church

The 26 meter span of the big hall of San Domigo church

and its college was damaged by the earthquzke. The
buildings are barrel shell roof and the cantilever portion
of the roof of the hall failed, The plan of the church

hall is shown on page 70 (p.t.,}, and consists of two rows
of é columns each, Pages 6% and 71 show the church hall‘ané

the colliege.

Immobilaria Buigﬁﬁg

This single span reinforced concrete building has seven
"stories, (page 73 of p.t.). The plan of the building
consists of two rows of columns 8 meters apart, as shown
on page 74 (p.t.)., The floors are cast-in-situ concrete,
with two 1.5 meters cantilever overhangs. The building has
a concrete shear wall locafed in the west, and on the first
&floor the wall is set back one bay. Thus the shear foree is
ﬁcarried through the reinforced concrete slab. A sligﬁt ‘

‘crack occurred in the slab due to the earthquake..

g ./“H\
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The exterior wall on the north side consists of unreinforceé
hollow cqncreteAblocks and on the south side consist of a
glass screen. As a result of the earthquake tﬁe hollow
concrete Blocks walls of the building fell out in many

places, and many glass panes. wWwere broken.

La Prensa Building

The one story press building located in the rear part of the
Immobilaria Building has a 13 meter span of double i .
prestresved concrete beams. The walls of the building are

-

constructed of concvete»hollow-blgck_masonry;which'was:1

lightly reinforced. AS'_a.a,;-'esgl-tg-g_f,<1:h§z,,§érthgu§ke:;;_.mcs_t;;of=.'s,;:

the walls have fallen out. (page 75 and 76 of p.t.}.

i
Building "A"

A three storey reinforced concrete building is shown on
page 77 and 78. As a result of the earthquake the building
reclined and the columns were broken at the tops. The |

middle column is now cut of plumb about 4“0 centimeters.

Grand Hotel

The two storey reinforced concrete portion of this hotel
is shown in page 79 (p.t.) and is practically not damaged,

but the five storey reinforced concrete portion of this
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hotel collapsed.

Gasoline Stafion

The remains of a gasoline station in "Calle Pallas Nacional",

is shown in page 80 of p.t,.

Torguezal

An examplé of a traditional "Torquezai" building is

shown on pages 82 and 83 (p.t.), and as explained earlier
this type of building was responbibie for great loss of
life, but the writer beli%veérthat this type of building,
which is suitablé for low-income'peoélq can be reinforced

to resist a certain amount of earthquake force.

Masonry Building

Plates on pages 84 and 85 (p.t.) show the damage to-
masonry, bfick, or hollow‘éoncrete block buildings. Most
masonry buildings in Managua were unreinforced and

. sériously démaged.
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Appendix

The earthguake struck Managua, Nicaragua's poiitical . '
capital, its largest caty and industrial center. Thé degreé :
to which the economy and administration of the couniry had

been centralized in Maﬁagua resulted in big social problems

after the earthquake, The final part of the Persian text

consists of an appendix in which these problems are described,

As a consequence of the earthquake, the economy and
administration of entire country were severely disrupted,
and’the government had to solve a multitude of new problems,
After the earthquake the people moved out of the area and
increased the population of the little-towns around Managua,
adding to the problems of those communities, Mostof Managua
was evacuated and a 2 meter high fence was erected around the

city to keep out looters, and secure it from vandals and

unauthorized persons.

As a result of the earthquake, the power ol ihe city was
disrupted. Many public buildings including hospitals, schools,
commercial buildings and governmental offices collapsed or .
were seriously damaged. A1l four hospitals in the city with

a total of 1500 beds collapsed, Firve fighting equipment all
over the city was jmmobilized by collapsed buildings, and

some fire hydrants were buried; fires raged uncontrolled for 1]

s
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days, Breaks in water pipe lines cut the water distribution

system of the city,

The painful lessons }earned in Managua are useful as a
guide for policy and pre~planning in similarrcitieé‘ In the
appendix, the seismicity of Tehran, Iran, a city with a
population of about 3,5 million is explained, This is a

. rathér new city which dével@ped rapidly butrit is adjacent
to tﬁé 0ld city of Rey aBouf 10 kilometers south of Tehran,
Historical records show that in the years 856, 864, 957,
1136, and 1176, the city of Rey was destroyed by violent
earthquakes, With thié in mind several reccomendations are

made in the last part of the appendix, .

‘the last three pages of the appendix show the remains of a
" hospital building, and a branch of the social insurance

society, and a general viey of the destruction of Managua,

U
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