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RESUMEN

La evaluacion de la vulnerabilidad sismica debe iniciarse con un método cualitativoy de no
cumplirse este, entonces usar el método cuantitativo, el cual va acompafiado de un analisis
mas completo, ya que puede contemplar tanto un analisis estructural Lineal o No Lineal, para
la determinacion del Reforzamiento o no de la edificacion.
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ABSTRACT

The evaluation of seismic vulnerability must begin with a qualitative method and if this is
not fulfilled, then we have to use the quantitative method, which is accompanied by a more
complete analisys, It can include both a structural analysis linear or nonlinear, for the
determination of the reinforcement of the building.
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INTRODUCCION

Para la realizacion de un analisis sismo-resistente a una edificacion de hormigén
armado existente, hay que hacer un andlisis de vulnerabilidad sismica, para
determinar si se debe o no reforzar la edificacion para que tenga un comportamiento
adecuado frente aun evento sismico.

Primero debemos conocer qué se entiende por vulnerabilidad. Esta no es
mas que la debilidad que presenta una edificacion u objeto frente a un evento que
representa una peligrosidad, el cual al presentarse le generara dafios.

Es importante realizar una evaluacion de la vulnerabilidad sismica que refleje
la situacion real de la edificacion para enfrentar un sismo.
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MATRIZ DE ANALISIS DE LA VULNERABILIDAD SISMICA DE

UNA EDIFICACION

VULNERABILIDAD
EDIFICACION

I

METODO
CUALITATIVO

TIPOS DE ANALISIS DE LA
VULNERABILIDAD A |——>
SEGUIR

METODO
CUANTITATIVO

EVALUACION VISUAL, RAPIDA

-EL METODO DA RESULTADO

las situaciones indicadas)

PRELIMINAR DEL COMPORTAMIENTO
(si no estan presentes las mayorias de

Y SIMPLE:

-ASPECTO DE LA EDIFICACION
-No. DE PISOS

-TIPO DE ESTRUCTURACION
-PRESENCIA DE PATOLOGIAS

U

(grietas, desprendimientos,
filtraciones, etc.)

COMO METODO CUALITAT
RECOMENDAMOS EL
DESCRITO EN EL FEMA-154

-IRREGULARIDADES EN
PLANTA Y EN ELEVACION
-PRESENCIA DE PISO SUAVE
-PRESENCIA DE PISOS DEBIL

VO

-DISCONTIUNIDAD VERTICAL
-CONCENTRACION DE MASA
-EDIFICIOS ALEDANOS

ﬂ

-ESCALONAMIENTOS
CUMPLE CON -PRESENCIA DE SOTANO
FEMA-154 -EFECTOS DE COLUMNAS

CORTAS
sl
USAR EL METODO
NO NECESITA CUANTITATIVO

REFORZAMIENTO

METODO USADO EN EL FEMA -154

-ES MAS COMPLETO QUE EL
METODO CUALITATIVO.
-CONTEMPLA TODAS LAS
SITUACIONES DEL METODO
CUALITATIVO,
CUANTIFICANDOLA
-DETERMINA LAS
RESISTENCIA DE LOS
MATERIALES (acero,
concreto)

-DETERMINA ELTIPO Y
CANTIDAD DE ACERO EN LOS
ELEMENTOS ESTRUCTURALES
-DETERMINA LAS
CARACTERISTICAS
DINAMICAS, (masa,
amortiguamiento, rigidez.)
-INTERACION SUELO-
ESTRUCTURA.

-INTERACION DE LA
ESTRUCRURA CON LOS
ELEMENTOS NO
ESTRUCTURALES

El método usado en los Estados Unidos por el Federal Emergency
Management Agency (FEMA), conocido como FEMA-154, es un método
cualitativo, el cual para la determinacion de si se reforzara la edificacion lo hace a
través de un indice, si el resultado de la evaluacion es menor o igual que dos (£2)
hay que usar un método mas detallado que conlleva el andlisis de la edificacion
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con analisis primeramente lineal, si cumple no hay que reforzar, si no cumple hay
que hacer un analisis no lineal de la edificacion, si cumple no hay que reforzar y si
no cumple definitivamente hay que reforzarla. Si el indice de 1a metodologia es
mayor o igual que dos (= 2), no necesita reforzamiento, el indice 2 significa que la
edificacion tiene una probabilidad de 1 a 100 de que colapse.

El método maneja un formulario que contempla una descripcion de la edi-
ficacion que incluye: localizacion, numero de pisos, afio de construccion, area de
construccion, nombre del edificio, uso, foto de la edificacion, un espacio para
esquematizar irregularidades tanto en planta como en elevacion. También posee
unos recuadro donde se sefialard el uso, la cantidad de persona que la ocuparan,
los tipos de suelo, los tipos de elementos no estructurales, 15 estructuraciones a
contemplar, las cuales presentaremos con los indices basicos de acuerdo al riesgo
sismico de la localidad, luego presenta un recuadro donde estan los factores de
ajuste del indice basicos por las siguientes caracteristicas: altura media (4 —7
niveles), gran altura (= 8 niveles), irregularidades en elevacion, irregularidades en
planta, ajuste por el afio de la edificacion ante de uso de la primera normativa,
ajuste por el afio de construccion después de la normativa vigente. Para estas
evaluaciones estamos suministrando las informaciones para su uso, aunque esta
hecha para los Estados Unidos, vamos a extrapolar esas informaciones para la
Republica Dominicana. Luego presenta el cuadro de ajuste por el tipo de suelo, y
por ultimo se determina el indice final a través de una suma algebraica de los
valores involucrados. Conocido este indice final se determina si no se necesita
reforzar la edificacion o si hay que utilizar otro método como explicamos
anteriormente. Presentaremos como ejemplo del uso del método cualitativo
FEMA-154, la edificacion objeto del trabajo realizado.
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FORMULARIO SUMINISTRADO POR EL FEMA-154

Rapid Visual Screening of Buildings for Potential Seismic Hazards

FEMA-154 Data Collection Form HIGH Seismicity
Zip
Other Identifiers
No. Stories Year Built
Date
Total Floor Area (sq, ft)
Building Name
Use
PHOTOGRAPH
Scale:
OCCUPANCY SO0IL TYPE FALLING HAZARDS
Assemtly  God  Offce NumberofPesons | A B C D E F O ] O 0O
Commercial  Hsioic Residenid | D-10  19-100 | Had Avg. Dense S Soft Poor | noircod  Pampets  Cladding
maumm;‘-dmm 101-1000 1000+ Rock Rock Soil  Sol Sl Sol %hnhns o
BASIC SCORE, MODIFIERS, AND FINAL SCORE, §
BUILDING TYPE w1 w2 81 82 8 ) 85 c1 c2 [=] PC1  PC2 RM1 RM2Z URM
M BR M (ESW) (UMW) pen A0 LR (1) P
Basic Score 44 3 28 10 A2 28 20 25 28 16 26 24 28 24 18
MidRise (E%Tskries) NA NI +02 D& NA D4 4 DA 404 W02 NA 02 4 02 00

High Rise: (> 7 stories) MA MR 06 +0B  NA 0B 8 DB <08 403 NA D4 NA 0B NA

Veical Fregularity 25 =20 10 A5 NIA 1.0 A0 A5 10 A0 NA 1.0 A0 A0 10
Plan iregqularity 45 L5 L5 05 05 05 05 45 05 D5 L5 45 L5 05 05
Pre-Code o0 40 0 08 08 08 42 42 -0 02 $8 L8 40 08 02
Post-Sanchemark 424 124 14 14 NA +16 NiA H4 424 NiA 24 NA 28 026 NA
Sol Tvoe C 00 D4 D4 04 04 04 D4 04 04 04 P4 04 D& 04 04
Sol Type D 0.0 48 48 08 08 08 04 16 48 04 48 06 0.6 48 46
Sol Type E 0o 08 12 -12 -1.0 1.2 0.8 -12 43 0.8 D4 =12 04 48 4B
FINAL SCORE, §
COMMENTS
Detailed
Evaluation
Required
YES NO
* = Emated, subjectve. or unreliable = Braced MRF = Moment-resisting frame = wal
DN = Do Pict Know « w E}“wm RC — Rewnforeed conorote ?U."TS:‘:
LM = Light metal RO = Rigid diaghragm INF = Unreinforced masonry infll
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Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
Building Basic Structural
Identifier Photograph Hazard Score Characteristics and Performance

e Wood stud walls are typically
constructed of 2-inch by 4-
inch vertical wood members
set about 16 inches apart (2-

e TN inch by 6-inch for multiple
Light wood stories).
frame resi- H=28 e Most common exterior finish
dential and M=52 materials are wood siding,
commercial cL=7.4 metal siding, or stucco.
buildings o Buildings of this -

pe per
equal to or l’ormedg\iery we||t¥n past earth-
smaller than quakes due to inherent
5.000 ualities of the structural sys-
ot square g?m and because they are
lightweight and low rise.

e Earthquake-induced cracks in
the plaster and stucco (if any)
may appear, but are classified
as non-structural damage.

e The most common type of
structural damage in older
buildings results from a lack of
connection between the
superstructure and the foun-
dation, and inadequate chim-
ney support.

e These are large apartment
bui]dings, commercial build-
ings or industrial structures

w2 usually of one to three stories,
i and, rarely, as tall as six sto-
Light wood ries.
frame build- H=3.8
ings greater M =48
than 5,000 L=6.0
square feet
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Table 3-1 ﬁuild Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
(Continued)

Building Basic Structural
Identifier Photograph Hazard 5core Characteristics and Performance

e Typical steel moment-resist-
ing frame structures usually
have similar bay widths in

the transverse and longi-
tudinal directions, around
20-30 ft.

=28 e The floor diaphragms are usu-
=3.6 ally concrete, sometimes over
= 4.6 steel decking. This structural
pe is used for commercial,
institutional and public build-
ings.

e The 1994 Northridge and
1995 Kobe earthquakes
showed that the welds in steel
moment- frame buildings
were vulnerable to severe
damage. The damage took the
form of broken connections
between the beams and col-
umns.

§1
Steel
moment-
resisting
frame

e i

e These buildings are braced
with diagonal members,
which usually cannot be -
detected from the building
exterior.

e Braced frames are sometimes
used for long and narrow
buildings because of their stiff-

=3.0 ness.

e  From the building exterior, itis
L=48 difficult to tell the difference
between steel moment
frames, steel braced frames,
and steel frames with interior
concrete shear walls.

e Inrecent earthquakes, braced
frames were found to have
damage to brace connec-
tions, especially at the lower
levels.

S2
Braced steel
frame

Zoom-in of upper photo
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Table 3-1

(Continued)

Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes

Building
Identifier

Basic Structural
Hazard Score

Characteristics and Performance

S3
Light metal
building

e  The structural system usually
consists of moment frames in
the transverse direction and
braced frames in the longitu-
dinal direction, with corru-
gated sheet-metal siding. In
some regions, light metal
buildings may have partial-
height masonry walls.

e The interiors of most of these
buildings do not have interior
finishes and their structural
skeleton can be seen
easily.

e Insufficient capacity of tension
braces can lead to their elon-
gation and consequent build-
ing damaﬁe during
earthquakes.

e Inadequate connection to a
slab foundation can allow the
building columns to slide on
the slab.

e Loss of the cladding can
occur.

S4
Steel frames
with cast-in-
place con-
crete shear
walls

H=28
M=36
L=428

e Lateral loads are resisted by
shear walls, which usually sur-
round elevator cores and stair-
wells, and are covered by
finish materials.

® An interior investigation will

rmita wall thickness check.
e than six inches in thick-
ness usually indicates a con-
crete wall.

e Shear cracking and distress
can occur around openings in
concrete shear walls during
earthquakes.

e Wall construction joints can
be weak planes, resulting in
wall shear failure below
expected capacity.
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Table3-1___ Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
(Continued)

Building Basic Structural
Identifier Photograph Hazard Score | Characteristics and Performance

o Steel columns are relatively
thin and may be hidden in
walls.

e Usually masonry is exposed
on exterior with narrow piers
(less than 4 ft wide) between
windows.

S5
Steel frames
with unrein-
forced
masonry infill
walls

H=20

M =3,

i : E? e Portions of solid walls will

’ align vertically.

e Infill walls are usually two to
three wythes thick.

e Veneer masonry around col-
umns or beams is usually

y anchored and detaches

easily.

o All exposed concrete frames
are reinforced concrete (not
steel frames encased in con-
crete).

e A fundamental factor govern-
ing the performance of con-
crete moment-resisting frames

H=25 is the level of ductile detailing.

e Large spacing of ties in col-
umns can lead to a lack of
concrete confinement and
shear failure.

e Lack of continuous beam rein-
forcement can result in hinge
fu;'matjon during load rever-
sal.

o The relatively low stifiness of
the frame can lead to substan-
tial nonstructural damage.

e Column damage due to
pounding with adjacent build-
Ings can occur.

C1
Concrete
moment-
resisting
frames
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Table 3-1

(Continued)

Build ‘Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes

Building
Identifier

Photograph

Basic Structural
Hazard Score

Characteristics and Performance

c2
Concrete
shear wall
buildings

H=28
M=36
L=48

e Concrete shear-wall building
are usually cast in place, an
show typical signs of cast-in-
place concrete.

e Shear-wall thickness ranges
from 6 to 10 inches.

e These buildings generally per-
form better than concrete
frame buildings.

e They are heavier than steel-
frame buildings but more rigid
due to the shear walls.

e Damage commonly observed
in taller buildings is caused by
vertical discontinuities,
Founding, and irregular con-

iguration.

a
Concrete
frames with
unreinforced
masonry infill
walls

H=1.6
M=32
L=4.4

s Concrete columns and beams
may lég full wall tlfwickqesq and
maj exposed for viewin;
on ‘r‘he sides and rear of d’:eg
building.

e Usually masonry is exposed
on the exterior with narrow

giels (less than 4 ft wide)

n windows.

e Portions of solid walls will
align vertically.

e This type of construction was
neraﬁi built before 1940 in
igh-seismicity regions but
continues to be built in other
regions.

e Infill walls tend to buckle and
fall out-of-plane when sub-
jected to strong lateral out-of-
plane forces.

e Veneer masonry around col-
umns or beams is usually
poorly anchored and detaches
easily.
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Table 3-1

Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes

(Continued)

Building
Identifier

Photograph

Basic Structural
Hazard Score

Characteristics and Performance

PC1
Tilt-up build-
ings

Partial roof collapse due to failed dia-
phragm-to-wall connection

Tilt-ups are typically one or
two stories hl%h and are basi-
cally rectangular in plan.

Exterior walls were tradition-
ally formed and cast on the
ground adjacent to their final
position, and then “tilted-up”
and attached to the floor slab.
The roof can be a plywood
diaphragm carried on wood
urlins and glulam beams or a
ight steel deck and joist sys-
tem, supported in the interior
of the building on steel pipe
columns.
Weak diaphragm-to-wall
anchorage results in the wall
panelsr?ﬁiing and the collapse
of the supported diaphragm
(or roof).
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Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
(Continued)
Building Basic Structural
Identifier Photograph Hazard Score Characteristics and Performance
e Precast concrete frames are,
in essence, post and beam
construction in concrete.
e Structures often employ con-
PC2 H=24 crete or reinforced masonry
Precast con- M=32 (brick or block) shear walls.
crete frame L=46 e The performance varies
buildings . widely and is sometimes poor.

Building nearing completion

° Th experience the same
ey fpeamage as shear wall
bm!dmgs (C2).

e Poorly designed connections
between prefabricated ele-
ments can fail.

e Loss of vertical support can
occur due to inadequate bear-
ing area and insufficient con-
nection between floor
elements and columns.

e Corrosion of metal connectors
between prefabricated ele-
ments can occur.
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Table 3-1 Build Type Descriptions, Basic Structural Hazard Scores, and Performance in Past Earthquakes

(Continued)
Building Basic Structural
Identifier Photograph Hazard Score Characteristics and Performance
e Walls are either brick or con-
crete block.
s Wall thickness is usually 8
RM1 H=28 inches to 12 inches.
Reinforced M=36 e Interior inspection is required
masonry L=438 to determine if digphragms
buildings with are flexible or rigid.
flexible dia- e The most common floor and
phragms roof systems are wood, light

steel, or precast concrete.

e These buildings can perform
well in modenrsaste ear%?:uakes
if they are adequately rein-
forced and grouted, with suffi-
cient diaphragm anchorage.

e Poor construction practice can
result in ungrouted and unre-
inforced walls, which will fail
easily.

Truss-joists support plywood and light-
weight concrete slab

Detail showing reinforced masonry
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Table 3-1 Buildr Type Descriplions, Basic Structural Hazard Scores, and Performance in Past Earthquakes
(Continued)
Building Basic Structural
Identifier Photograph Hazard Score Characteristics and Performance
RM2 e Walls are either brick or con-
Reinforced crete block.
masonry e  Wall thickness is usually 8
buildings with H=28 inches to 12 inches.
rigid dia- M=3.4 e Interior inspection is required
phrams L=46 to determine if digphragl'ns
are flexible or rigid.

e The most common floor and
roof systems are wood, light
steel, or precast concrete.

e These buildings can perform
well in moderate earthquakes
if they are adequately rein-
forced and grouted, with suffi-
cient diaphragm anchorage.

e  Poor construction practice can
result in ungrouted and unre-
inforced walls, which will fail
easily.

e These buildings often used
weak lime mortar to bond the
masonry units together.

URM H=1.8 L] A.rd'laeshare often an ?rcli:jitec»

infi - tural characteristic of older
ﬁlr?:; roed T= :’ : brick bearing wall buildings.
buildings e  Other methods of spanning

are also used, including steel
and stone lintels.

e Unreinforced masonry usu-
ally shows header bricks in the
wall surface.

e The performance of this type
of construction is poor due to
lack of anchorage of walls to
floors and roof, soft mortar,
and narrow piers between
window openings.
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Rapid Visual Screening of Buildings for Potential Seismic Hazards (FEMA 154)
Quick Reference Guide (for use with Data Collection Form)

1. Model Building Types and Critical Code Adoption

and Enforcement Dates Year Seismic Codes Benchmark
Initially Adopted Year when

Structural Types and Enforced” Codes Improved
w1 Light wood frame, residential or commercial, < 5000 square feet 1933 1 ﬁ F&
w2 Wood frame buildings, > 5000 square feet. 922 1976
S1 Steel moment-resisting frame 1933
s2 Steel braced frame 941 %
s3 Light metal frame 1941
S4 Steel frame with cast-in-place concrete shear walls 1941 1& 7&
S5 Steel frame with unreinforced masonry infill 1932 Nowe
c1 Concrete moment-resisting frame 1?9_33‘
c2 Concrete shear wall 941 %
c3 Concrete frame with unreinforced masonry infill 1923
PC1 Tilt-up construction 197= %
PC2 Precast concrete frame ,‘&Qi 1
RM1 Reinforced masonry with flexible floor and roof diaphragms
RM2 Reinforced masonry with rigid diaphragms ]3?33; %
URM Unreinforced masonry bearing-wall buildings 1923 /A

“Not applicable in regions of low seismicity

2. Anchorage of Heavy Cladding

Year in which seismic anchorage requirements were adopted: _jgé;;%
3. Occupancy Loads
Use uare F Person Use Square P
Assembly varies, 10 minimum Industrial 200-500
Commercial 50-200 Office 100-200
Emergency Services 100 Residential 100-300
Government 100-200 School 50-100
4. Score Modifier Definitions
Mid-Rise: 4 to 7 slories
High-Rise: 8 or more slories
Vertical lrregularity: Steps in elevation view; inclined walls; building on hill; soft story (e.g., house over garage);
building with short columns; unbraced cripple walls.
Plan lrregularity Buildings with re-entrant comers (L, T, U, E, + orother irregular building plan); buildings with

good lateral resistance in one direclion bul not in the other direction; eccentric stiffness in
plan, (e.g. comer building, or wedge-shaped building, with one or two solid walls and all
other walls open).

Pre-Code: Building designed and constructed prior to the year in which seismic codes were first
adopted and enforced in the jurisdiction; use years specified above in Item 1; default is
1941, except for PC1, which is 1973.

Post-Benchmark: Building designed and constructed after significant improvements in seismic code
requiremems (e.g.. ductile detailing) were adopted and enforced; the benchmark year when

codes improved may be different for each building type and jurisdiction; use years specified

above in ltem 1 (see Table 2-2 of FEMA 154 Handbook for additional information).

Soil Type C: Soft rock or very dense soil; S-wave velocity: 1200 — 2500 ft/s; blow count > 50; or
undrained shear strength > 2000 psf.

Soil Type D: Stiff soil; S-wave velocity: 600 — 1200 ft/s; blow count: 15 — 50; or undrained shear strength:
1000 — 2000 psf.

Soil Type E: Soft soil; S-wave velocity < 600 ft/s; ormofeuun100nofsnilwmplasudtymdax>20

water content > 40%, and undrained shear strength < 500 psf.

Figure 5-3  Quick Reference Guide for Anyplace USA showing entries for years in which seismic codes were first
adopted and enforced and benchmark years.
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APLICACION METODOLOGIA DEL FEMA-154 A LA EDIFICACION QUE
ESTAMOS ANALIZANDO

ANALISIS VULNERABILIDAD MODULO A

Rapid Visual Sereening of Buildings for Potential Seismic Hazards Mepidm
FEMA-154 Data Collection Form HIGH Seismicity
ageress: AV L 05 PRACENES
Zip
Other identifiers.
No. Stories ___J YearBuint 76 (
Serooner_Jose’ Bayjamd  pae
Total Floar Area (sq.f)
Uso__E3cuelon
PHOTOGRAPH
Scale:
OCCUPANCY  SOIL TYRE FALLING HAZARDS
Assaently Gont Offica ‘Nurmber of A B C (D) E F O O [RR]
Tt Haslond  Resideolidl | 0-10 _ 11-100 | Had Awy Dente |SMT/ Sol PO | ngricrcad  Parapens  (Ciadaing
Eamer. Services f=>) 1000e | Rosk Aok Sod o sl | g Ovar
BASIC SCORE, MODIFIERS, AND FINAL SCORE, §
BUILDING TYPE wi w2 1 52 5] 55 [5] [7] o 1 PCZ  RMT  RM2
Y e pCeM UM e me umen My [T
Basic Soore 44 3 28 30 32 28 20 25 28 1643226 24 28 28 18
Migt Rase (4 %o 7 siories) NA NA 02 4 N 04 04 +04 04 NA 02 e 04 oo
MghRase (> Tsiodes) WA NA 406 +08 NA  +08 08 08 408 L3 NA D& NA 08 NA
Vertical imeguianty 25 20 A0 -15 MNiA 10 40 A5 A0 m NA -10 A0 A0 10
Plan irreguianity 5 45 L5 45 05 45 as 45 a5 @ 05 05 45 45 Q5
Pre-Coce 00 40 0 908 06 08 02 42 0 3 08 08 0 48 02
Post-Benchmark *24 24 +14 4 NA 16 N 4 24 NA ) 24 NA +28 28 NA
SaTweC 00 44 04 04 04 oa ek 04 T od o aa T oa aa o4 s
S0l Type O 00 98 96 96 0B 06 94 06 95 @D 406 06 0§ 96 06
Sol Type E 0o a8 A2 12 -0 -12 08 12 08 0.8 04 12 04 486 Q8
FINAL SCORE, § [y
COMMENTS N . . ]
Pasic S@RE P Mgdena ,Stjuuuzo\ par C3 a5 32 Kot
Required
@
*= Extmated subjectve. or urnvelishly data BR = Braced fama WRF = Moment.rosisting frame. S = Shear wal
DNK = Do Nt Know FD - Fratia daptragn  RC + Relnsrond U= Taw
M LM = Light metad RD = Rgd INF = Unreinforoed masarry infil
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ANALISIS VULNERABILIDAD MODULO B

Rapid Visual Screening of Buildings for Potential Seismic Hazards

FEMA-154 Data Collection Form HIGH Seismicity
AV o> Progangd
Zip
Other Identifiers
No. Storles i YearBuin L5 (
Josd 6&wjg_muu Date
Totad Floor Area (sq. ft.)
Buikding Name
Use S Cv dda
PHOTOGRAPH
Scale.
OCCUPANCY SOIL TYPE FALLING HAZARDS
Asseily Gowt Offce NumberolPersons | A E ® ||
Commertial  Hatorc gl | 0-3p  11-100 | Had Avg Demse Sot Pooe u:v[p:tllumhgchcmggr
mmmg 009 1000+ Rock Rod  Sol Sol Sol | Chimeeys
BASIC SCORE, MODIFIERS, AND FINAL SCORE, §
BUILDING Wi w8 8 T g O T PCI RMT RMZ  URM
-=r) (L) Lt RC g [ L] o (] ™ (=)
Basic Score 4 2 28 0 32 28 20 28 28 1631 26 24 28 28 18
MdRse 4 Teoes) NA  NA €02 04 NA  +04  H4 404 404 @ NA 02 4 <04 0D
High Rise (> T slonies) NA N «08 8 NA 08 3 06 08 0.3 LY 04 NiA 06 NA
Vertical imeguianty 25 20 A0 45 NA .10 10 45 a0 NA 0 10 W0 4D
Plan rreguianty 05 45 45 45 45 45 45 45 o5 45 05 05 05 405 05
Pre-Cove o0 10 10 498 06 08 42 =11 10 02 Q8 08 10 08 02
Postlenchmack =~~~ 924 924 14 a4 WA N8 WA N4 a4 WA ST NA 28 26 A
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CONCLUSIONES

El edificio cuya vulnerabilidad estamos analizando, consta de dos edificaciones
separadas por una junta de expansion. A estas edificaciones les hemos llamados
Modulo A y Modulo B, siendo el Modulo A el edificio que esté a la izquierda del
observador colocado al frente del edificio, y el Mdédulo B el de la derecha. Ambos
mddulos estan estructurado por porticos de concreto en la direccion Norte - Sur
y arriostrado en la direccion Este - Oeste. También consta de muros de mamposteria
como cerramiento laterales y en las divisiones internas. Este edifico fue construido
en el afio 1981, para tener un uso escolar. El estudio geotécnico y el de la refraccion
sismica lo situdn sobre un suelo firme a denso.

Caracteristica del Modulo A

Este modulo contiene las escaleras, lo que le genera una irregularidad en planta.
También se estd produciendo un escalonamiento entre el area de distribucion
donde se encuentra la escaleras principales, produciéndole una irregularidad en
elevacion. En las columnas de las esquinas se estan presentando cambios de rigidez,
los pasamanos de los pasillos podrian generarle efectos de columnas cortas, al
igual que los muros de mamposteria en la zona de las ventanas.

Caracteristica del Modulo B

Este modulo presenta regularidad en planta y el escenario del Auditorio le
genera un escalonamiento lo que le provoca una irregularidad en elevacion. También
en el mismo se presentan los efectos de columna corta, en la zona del auditorio
cambia de tres lineas de resistencia a dos, al igual que el Modulo A, las columnas
de las esquinas presentan un cambio de rigidez.

Ambos modulos en el andlisis de 1a vulnerabilidad, arrojaron valores de s=1.5
para el Modulo A y de s=2 para el Modulo B, por tanto hay que intervenir en
dicha edificacion.
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