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ABSTRACT

Assam and its adjoining region is known to
Al p-Hhenal ayan seismic belt. Assam, |l ocated in
most seismically active regipes I8 183 wBat d
the highest earthqu@ake easkhgoakei noatthedcbaosn
maj or damages specially to the buildings, i
Jor hat , a pr omi neAnsts atno wni eisn itnh.efT inSet sast eéeih ®orfiec | &
urgent need to assess the seismic vulnerabi
component of a comprehensive earthquake dis

comprises of seismic vul ner @wirlhiatty t ©otwindgyhi @f |

Ra p Vids u a | Screening usbegaliLlkkead!| séi pmocedul eer
technically complex and expensive procedure
of bnuwisl.dilt is therefore very iIimportant to u
evaluate the vulnerability profile of differ

1893: 2002, the i mygaaret asrcth oloiffegleihme pldt wialhdsi,n g or
buil dings, public buildings of i mportance, a
the various ,schpecl fhbeiaydgndhlrdasHam.t ownshi g

The Rapid Visual Survey of the schools has
1893: 2002 and National Policy for seismic vu

Government o f Il ndi a. Il n order onhol c&aer ymwgeuto:
buil ding, compressive strength of walls and
during the RVS was compil ed, based on which

been done by adopting aEM®B8tapprosedrbnmgl Sy
(Par tBu injgavii t h hi gher perfor mance scor e perf

performance scor
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CHAPTHR

| NTRODUCTI ON

1 . GENERAL OVERVI EW

Seismic vulnerability is the possibility of
earthquake. This possibility can be because
or the environment. | t i s fzwrntelse rt mo rken oom ut chieeé
the seismic vulnerability and how it can be
| osses. Buildings which do not comply with s
they are prone to sevate meakisng owictohumuter acg
devel oping regions including some parts of |
exi st. These methods do not use modern engi
chances of t he dsutrriuncgt usree ss ntilod |@dpdsernagad ér ¢ a n
particularly in schools that have a | arge pc¢
for such structures to be properly evaluatec
i mpove the robustness eecfir yt He nittredc tduart eas .ar Mo rc
region about the building stock and about th
coll ected every decade gives us information
flooringompdnenhepacts of the buildings.

vulnerability of the existing |life |Iine buil
l' i fe | inkehigdheeuwict uamsurgent need to Iinvestiga

damage that might be caused during an earthgq

1.2 ASSAM DI SASTER MANAGEMENT PLAN, 2 C

This state | evel di saster manageimeint apti amc s
including school s. The report highlighted t
di stricts | i ke Jorhat are at risk due to poc
zonéhese findings highlight the urgent need
buil dings to withstand Assamds unypsrke daircetaa bl 1

IJSAT25037548 Volume 16, Issue 3, July- September 2025 10



https://www.ijsat.org/

SAT

i

International Journal on Science and Technology (IJSAT)

~

E-ISSN: 2229-7677 0 Website: www.ijsat.org 0 Emai | : edito

i mportance of using sustainable materials a

prefabrication, cannot be overstated. Sustai

resilient have the potential amcirreglutclee thter

ntegrity of buildings. When combined with 1

ti mber, precast concrete and other |l ocally s
sustainable devel opmenretsei nmappsyvam.heBy e mbrbaecac
build earthquake resistant structures that
contributing to | ong term sustainability of

1.8EI SMI C VULNERABI LI'TY OF JORHAT TOWN

~ O T O N G«
- 0O O 60 » -5 < 99 T oS O T o O O

- O u o 9 o0 9 < T O

o

o -
.

s C
da
20

w 9© ® S O < S =
wn

e
e
h

hat township, |l ocated in Assam, | ndi a, P
e (Zone V). This classification indicates:s
ere damage 1 f buil dings med. nTohe aadrecghuiatteed
valent in thidympegisacrmoion sl, udvehs cAs saane c h a
truction techniques using |l ocally sourc
se material s arde ocfufletrurcadrltyaisni gbne nfe fciatnst,
|l 1 enges regarding seismic resilience. The
experienced several earthquakes over the
neesbwlthin existing school infrastructur
interventtgmpe. sklaowoyl Asdamk modern engi n.
thquake resistance, making them particul
i viJtoirehsat Idni stri ct, the vulnerability of
cern. According to Assam State Disaster
ools in flood prone districts including .
the key reports highlighting the vulner a

| ows :

report, created by I SRO in collaboration
as in Jorhat di strict. It identifies the

ool s. Schools in | ow lIlying abpeasghatecae

maAse . plat i onal School (SMS%*R)y Rampagrrtamms s am

1

r3ggport surveyed schools across Assam, I nc

IJSAT25037548 Volume 16, Issue 3, July- September 2025 11
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evaluate school safety against disasters. M e

the seismic activities that Assam i s prone t
ri sk zone. The report foasdet hptemangdsedssovol

raised plinths for flood protection and retr
1. RAPI D VI SUAL SCREENI NG

Rapi d Visual Screening, or RVS, i's a standar
structure vulnerability to seismic hazards.
based on visible attribut eisnvaonldvisng udcetuaialle d
analysis. The suscepti-bhnhbdutedofoaclksiidiagre
vul nerability that is measured by sever al %

"building typolagyifideacrobesf abuil dings by

construction methods, and usage, such as rei
Il n RVS, the most commonly used metric is the
t hei smic performance of a structure. |t is e
| ower the score. Structural -sgsitemsnag@rme chha
which include theeshsamantwal Ira memmodmesnitgnri & d ed
affect the sei-smroctbhbehalvi oampoNent s, such a:
ceilings, do not contribute to structural [

performance. The prioribhybendeerd oObt aideadi f
need urgent evalwuation or retrofitting based
the | evel of seismic risk in a region, whic
RVS outcomes.ur@gdecviuflincersatbriddtdbes| dismg hl esvels
reduced sti fofamas poamddtnrgenmgtstk, where adj acen
an earthquake, are also critical I n RVS ass:
riiskkcl ude plan irfeeadgulaarti tcioesn,ersyc mnas vreg t i
soft stories. Retrofitting is structur al mo
recommended after RVS findingshseDavneadg eo rs tpactte
damage in buildings, ranging from minor cosn
categorizes the functional use of a building
the parameters that iwid | r ibsek uassesde swhmemt pr i d

|l nf ormation Systems are wusually i ncae ptoreat ed

IJSAT25037548 Volume 16, Issue 3, July- September 2025 12
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spati al di spersion of the buildings surveye
deci-mdakinng process and wutilization of resour
Four | evels of assessment can be undertaken
earthquake shaking, namel y:

(1) Rapid Visual Screening (RVS),
(2) Detailed Visual Study (DVS) ,
(3) Simplified Quantitative Assessment (SQ
(4) Detailed Quantitative Assessment (DQA)

As the name suggest s, Rapid Visual Screeni i
assessment of buildings, and requires | east
behind the development of this membpdmoBeyoa

technical human resources required for asses
country. From the results of RVS (a final S C
nex-t three |l evels ofapprsesismaeing . mé&ti mece afhi a

versions of RVS were proposed and practiced

1.4.1 RVS Procedure

The Rapid Visual Screening (RVS) met hod i s
assessing the seismic vul nerability of bui
cal cul ations. |t i's typtisddlel,y wiingdnldeenheenitfeeydiamhic
buil dings that may require furtherbhbymepe d
procedure for conducting RVS:

1.4.1.1 Site Visit and Data Coll ection:

A Inspection for Defi¢ectispdivbi bai tdl hgcfbngyvid
or damage, such as <cracks, signs of seepage
seismic performance.

A Assessment of Hazardous Conditions: Observ
site specific hazards |l i ke |l andslides, flas

during an earthquake.

IJSAT25037548 Volume 16, Issue 3, July- September 2025 13
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1.4FLl1 Ring Out the RVS For m:

AFil1ling out the RVS form based on the inform
documenting the primary structur al system,

conditions.
1.4.1. 3 Performance Scoring:

A Seismic Hazard and Vul ner abislcihtioyp | Sacsosri egsn:e dl

numeri cal score that refl ects:

A The scores are based on probability concej
the area and the seismic perfor masnhceepreedx pect

materi al s.

1. 4Ddt & Analysis and Vulnerability Assessmen
A The scores are used to assess the building
the scores to established vulnerability thr
|l evel s (e.g., | ow, naosdepreart el,S 0lr8 9h3i:g2h0 Os2e i Psamitc

A 1t a buildimgskallas egaoty, ai thi ppmhay require

potentially involving structural <calculation
1. 4Pd4 thspection Anal ysi s:

A After the datahf® |lgerfl ®ercrhandc eastcaphee @ sr © al

summari sing the builids ngrospared.mi ¢ vul nerabi

A The results can be used for risk prioritis

retrofitting or more comprehensive assessmen

1 ADVANTAGER®VSOF

1. €dstective: RVS is an economical met hod of
not demand detailed engineering analysis or
2. Jefrhie ci ent : The methodol ogy all ows the ra
in a very short timecdlrameyr vehws. i deal for |

IJSAT25037548 Volume 16, Issue 3, July- September 2025 14
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3. Ease of | mplementation: RVS is easy to col

scoring forms and does not require much tech

assessments.

4 . Standardi sed Approach: Predefined forms .

coll ection and assessment in different regio

5. Resource Prioritisation: RVS identi f-i es th

makers to prioritize structures for further

6. Supports Disaster Preparedness: RVS hol ds
seismic risk reduction strategies for emerg

policies.

7. Scal able for Different Regions: Both wurban

adaptable to various -geomomiphicorcdinttiexns afnd

8. Promotes Awareness: A process which incr e
stakehol ders as well as communities about p

mi tigating measures undertaken.

1.6. USES OF RVS

Whil e the principal purpose of the RVS metho

to st

-

ong earthquake shaking, the results fr

Rapid Visual Screening methondoboghg asrves se

1. Quilck Assessment

RvS all ows for rapid evalwuation of | arge nun
analysis or |l engthy inspections, making it a
1. Re8ource All ocation

By identifying vulnerable structures quickly

resources for retrofitting efforts or emerge

1. Em8rgency Preparedness

IJSAT25037548 Volume 16, Issue 3, July- September 2025 15
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The information gathered through RVS infor ms
ati sk schools that may require evacuation pl

vul nerabilities.

1. ommunity Awareness

RVS findings can raise awareness among | oca
with school infrastructure, fostering a cult
1.6nbtial Vulnerability assessment

RVS provides a quick and efficient means to
all ows evalwuators to identify structures th

prioritizing resources and efforts for more
1. Rafking of Buildings

The results from RVS can be used to rank bui
ranking helps | ocal authorities and organi z.
attention or retrofi-titshkgstrenctduires séehatf itrlse

l1.6n7egration with Geographic I nformation Sy

The data collected throubhsRUYSdaamabheesnt awdr
urban planning and disaster preparedness eff

vul nerabilities and helps umitvy.sualizing ris
1. @uBdance for Policy Devel opment :

Findings from RVS assessments can inform pol
safety within their jurisdictions. This info
codes, and funding allocations for seismic r

1. MoAitoring Changes Over Ti me:

RvVS allows for the rapid reassessment of pre
or new data becomes availabl e. This ongoin
deteriorations in building safety over ti me.

IJSAT25037548 Volume 16, Issue 3, July- September 2025 16
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1. 6Coldbtf f ecti ve Screening:

RVS | s-efaf eotsitve met hod for assessing | arge

extensive engineering analyses or resources.

municipalities with |Iimited budgets.
1. 6Folulndati on for Detailed Assessment s:
Whil e RVS provides a preliminary assessment,

evaluations when necessaryiskBuicladi nges g ulejn
comprehensi ve structur al anal yses tod deter

interventions.

1. 6Sulp2zport for Retrofitting Initiatives:

The insights gained from RVS can guide ret
weaknesses in structures that need addressin
of the buil't environment .

1. 1T.MILTATI ORSSOF
While RVS is a valwuable tool for preliminary
1. 7Sdbjectivity in assessment

The effectiveness of RVS can wvary based on

potentially |l eading to inconsistencies I n ev
1. Bu2 flaecveel Assessment
RVS primarily focuses on visible features;

deficiencies that could compromise safety du
1. Li3nited Detail

The method provides a gener al overview rath

necessi tuapt ed eftoalilloemd assessments for comprehe

1. Tndability to Predict Performance
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While RVS can identify vulnerabilities, it
an actual earthquake event due to many dynan
conclusi on, understandingtype |l sehamiJorwvaltnédr
is essential for safeguarding students and s

met hodol ogi es such as RVS and addressing [

interventions, stakeholc@gertshecamessil geinftiec am
infrastructure in this region while fosterin
1. Re3ies on Visual Observations

RVS is based on the appearance of buil di ngs
materi al degradation that can seriously i mpa
1. Geheralized scoring system

The standardized scoring system used in RVS
characteristics of buildings, or the variabi

1. Pr&liminary study:

It is only an initial -dpptrRiesrmadi meaedr nmg anal
for retrofitting or structural design.

1. La&k of ability to identify retrofitting r
RVS identifies vulnerable buildings but do e
measures or structur al I mprovements required
1. Dyhramic soi l structure system not consider
The methodol ogy does not take into account t
or -speei fic amplification, that can affect a
1. 7Ndt0 applicable for complex structures:
Not applicable for complex strucfrumsesstRWUStiu
where detailed analyses are required to asse

1. 7L ddk of hi stori cal Dat a

IJSAT25037548 Volume 16, Issue 3, July- September 2025 18
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This method does not use historical damage d
Despite i tRsapliidmiVi stuiadnsScreening is a very i
vul nerability for decision making in disaste
ri sk buildings and prioritize resountcedhto b
l'i mitations, however, cal l for detailed strt
comprehensive risk mitigation process. By u:

management approaehproammurnetiaeasmcanghting t

protecting |ives and infrastructure.

1. GBBJECTI VE OF THE STUDY

The objeéebei wasudfp qui €s&khsyotlihdaetntarfey potenti al
seismic event s. It helps prioritize structur

and enhance community safety by reducing ear
The primary objectives of this study are as

1.To assess the sei s+wmiypev wslcrheorod b ibluiitlydi onfg sAd
area.
2. Tocarry out Rapid Visual Screeni nghathd ND
coul d ploaeedndtiidcabr e during an earthquake.

By achieving these objectives, the study

environment for students and staff in Jor
1 . 9COPE OF THE STUDY

The scope of this study encompasses a compre

of Adypam schools specifically within Jor hat

IJSAT25037548 Volume 16, Issue 3, July- September 2025 19
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critical weaknesses in these structures and

earthquake hazards.
The scope odstfhel Isacowdy ar e

1This study is conducted i4.accordance wit
2To carapi o uXXirRweafi ngel ected school buil di n
3To access the necessary data from this RV
selected school s.

4To comment on the seismic vulnerability o
adopting a scoring system.

5.Estimating potential damage scenarios and

1. EWLTURE SCOPE

1. Thesudy is | imited to government school
2. The assessment through RVSSrionc etdhuirse stthuadt

involves only visual evaluation and | im
3.Detailed vulnerability assessment requi |
| e dll
By concentrating on these areas, the study a
|l ocal authorities and educational administra
safety.
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CHAPTER
LI TERATURE REVI EW

2.1 BACKGROUND

The seismic vulnerability of educational bui
year s, particularly in regions prone to sei s
and resilience of school shfetgi ofgssitsdentsci a
earthquakes. Various studies have employed 1
( RVS) and detailed structural assessments t
educational infrasstudyucesduébedi nst dlepal

vulnerabilities of school buildings by coll e
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di stricts. The findings highlighted critical

emphasi zing the need for i mproved design st a
Il n Assam, particularlyypea dJohdalts tfoovmmhiap,v
educational | andscape. These traditional str

|l i ke bamboo and thatch, refl ethet hedesggnn me
adequately address the seismic risks posed b
grow and wurbanize, 1t becomes increasingly i
these schools usinglegtalRMNiSshddemei hogdolgo gir
t h
De

ese buildings is essential for devel oping
S
significant gap Wwheper Bthoomsesinol Assam@dms nort
u

pite the wealth of research on school bui

studies have focused on moderomtstxrtisgt Udreews han
into the unique challenges faced by tradit:.
Jor hat township. This gap underscores the n
construction practices and environmental fac
Il n conclusion, existing |iterature emphasi ze
in schools as a means of safeguarding studer
met hodol ogi es, we can develtoypy &rndeceéeésivliei sncea
|l i ke Jorhat townsohicpo.ntThibsutset uudoy tahiings cr i ti c
specific vul netryappe lsdhesl sofamld safmf eri ng acti
i mproving their structural i ntegrity against
we hopsetepnbp & safe | earning etnovicroomement for f

22L1 TERATURE REVI EW

A concise summary of prior research work don

MenoShciierta al . The 0OAMRt)hor focuses on creating

vul nerability of |l ifelines by considering p
interconnected. The tool devel oped measur es
earthqhekesncdpt of "systemic vulnerability"
not only direct physical damage but al so t he
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https://www.ijsat.org/

SAT

i

International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 0 Website: www.ijsat.org 0O Email: edito
be assessed. The tool was applied in Lombar

prioritising actions to reduce the cascading

Noj iNnfa2 0 O0Fréh)e: Aut hor i ntroduced atche®ryuyl rmae rsa mpl
used to evaluate the seismic vulnerability o
This index is based on factors | i kde apcirpoes sdi
entire networks to assess their overall vuln
water systems, the study shows a wide rang

Foll owing the 1995 Kobe Earnrteiawalkeg, pii per awaenm
25% overeaa tpemi od when exposed to similar gr

JaiSwmdhiertr K. .Th(e2 0OsltOuydy titled AA proposed Rap
for seismic evaluation of R.C frame buil di ng
edure for the seismic( RG)sefsrsanmment b wifl dien
d mainly on dtuhrei ndga ntalgee 2000sle r Brheud] earthqu

proc
e

create a rapid and efficient earthquake ass
e
u

bas

piles that require motreingt aRVedf evasaeamatoomni

structures. The process is designed for on
approxi Bat eliynult’es per building. The assessmi

vulnerability mbrametfferfd oouscsh @dsesence of ba

The proposed methodol ogy draws on gl obal

from the U.S. and systems wused in Turkey,

practices, material use and urbsocotiayoubsil d
based on observable factors that inflarence s
asymmetrical designs. A scoring algorithm a
performance score, whiicnhg 6iss suesiesdmitco rcilsaks.si fy

Nai Radhi k(e2sohT®We: st udy focuses on evaluating t
of the hisebr Coimbtp,c®oprtugal, emphasizing
buil di ngs. The authors developed a comprehe
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index cal cludsaegd omasppiGigS, and damage esti mat i c

of 679 buil dings, t hey assessed structur a
environment al factors influencingt hsaeti sdne p ipt
Coi mbrads moderate seismic hazard, the histc«
fallingriskocaitghories (vulnerability =<cl ass
mapping of risks, Il denti tgi sgvareasamage hhn
urgent retrofitting. The research generated
Vil and | X@8omctaHe , EM®rresponding to histor

These scenariosplkgsi malt edamggefi wahh potenti
49% and homel essness affecting 82% of reside
need for proactive retrofitting strategies

i mpr oveimemtwr bvan planning. The methodol ogy d.

cemg offering a scalable tool for preserving

Mi t Kay(a2 0 1ITOh)e: document describes a proposed
met hodol ogy designed f ofrr anmee bsueiilsdmincg se vian ulant

addresses the need to quickly assess the sei

pacuwliarly in urban areas, foll owing events
procedure prioritizes buildings for detail e
vulnerabilities, maintenanad idualeist ya, samd i onbg
from field surveys and statistical analyses

the presence of basememntasn,t ncuwmbneerr so, f-ssshbooryti ecso
configuratiomnsa.l | Jlad echo diesli ngs a sampl e of bui
damage grades from the Bhuj earthquake infor
regression analysis <calculates an Expected
beharviwndeni cséior ces. Thi-esn gaipmpe eorasc ht aa | ¢l conwdsu cnto |
and prioritize buildings for further inspec
|l ndi an conditions and highlights t ha siargfel uen
(residentrieasli desnti abh. It achieves 46% accur

grades, with an 88% success rate within one
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of expanding the data set and refining the |

buil ding typologies and seismic conditions.

FarB®et al .Th(i2s0 lalpp.r oach focuses on the seism
include potable water and electric power sys
because these systems reach a wide geggeaphi
structure is quite different f-ootiohelinhesns,i
over many | ocations. The seismic perfor manc
evaluated by calcul aginvgndemagkqeshe matesarti
data is collected in GI'S format foll owed by
curves obassedn@amrownd metiisam . plehrd oponatnce of

evaluated basedcdsommahesge dadagdeir resul ts

management strategies. It also underlines th
dependency is relatively high on critical (.
andsg It has been identified that Probabil i :
to measure up the risk in such complex syst.¢
prioritizing areas of concerns. Oned haldl ,f otrh
assessing and managing seismic risks in | if:@¢e
academic research in the sphere of disaster

pol-inaki ng efforts.

PitiKwki@®Z0 Blh)e: Aut hor summari ses the outcom
projectG,SYWEIRch devel oped a framework for as

at ur ban and regional l evel s. The framewor k
buil dinmgo,r ttata on, utility networ ks, and cri
and are affected by wearthquakes. It i ntegr
socioeconomic i mpacts, Us$iendgradeanc &dwaismalp @
|l i ke Thessaloni ki, Vienna, and regions in 1|t
reports, workshops, and publications to shar
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aNn( 20 ITh)e: document i's a comparative study
thods for buildings. The study also evalua
d Rangamat:. I n Bangl adesh, and Kel owna, C
rmdi | ity assessment techniques for t heir
oring system to rank tmemci Ease adpualkil.
ructur al features and data RbBEIi ABBBMmewwypr kDa
nks methods based on Their performance 1in

i sk and 7% at severe Ri skri s3k¥ doufe btua |rda Inagts

nstruction. 48% of Buil dilnga oemee mtordeetriad
wntown area. The Hybrid method consistentl
apt anbdi Idettyai | ed cl| assi fnmackaetriso.n sVuulsneefrualbiflart
eated to Providegspatigeltedi sksknemighigatia
ong with The New Zeal and and NRC Guideline

wever, further studies are recommended for

t i Hyarkiieedz i asl .| n( 2tOhli3s) :paper, it develops an i
ismic vulnerability and risk in urban syst
cilities. I't i nvesetobgames it mpaphgsreagaul and
th vulnerability analyzed at regi onal and
t hodol ogy is the fully developed taxonomy
vironment intosdichfasebui tdmpgsentsanspor:t
ch of which can further be divided into sp
i smi c hazard assessments,-ecvarnmanmirabtcbntgqgqu
rough ta veuasntmutlaati on framework accounti ng
t ween different system components. Prototy
de avail ablend gpreamgaempesritngprteasks. Applicati
e methodology, and an example case study c
e usefulness and possible extent of appli

alysis.
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ti Kgkiands Argyoo ud2iosl e Aut hor di scusses
l nerability of l'i felines, which are criti
nctioning. These systems, l i ke water, ga-c
senti albeéiorg tdde dowmeddhleeteyconomy. During stron

ifelines can cause severe disruptions and

meti mes -Fx%cdhfi nghdaiOr or itgi nLalf ed a msetsr uacrtei omm
an buildings because they cover | arge are
fferent types of materials and functions.
d nodes (Il i ke Thea kwulamar shuiblsittayt i @fnsl)i.f el i n
w di fferent components and systems depend
n affect the performance of the entire net

assemanagi mqprdt heir seismic vulnerability.

t er.iGs201l4n) :t his researcdhetpapear ,t htheseausmh @

sessment of Historical masonry struwcbodar al
ese Structures under seismic | oading and
trofitting, and protection. Speci fic case

e application of these mebiddrpl agpipea o axrhd t i
storical masonry structures,| iarcdluyding, hsts
del ing, and hHas | uhe en aderesChnael nittehreg epsa pierc | ud

masonry composition and Tot hestnaebeldi stho rmee:
aracteristics. -mdditeihrogl,s S inmmgnlaidfeil emdagMioama d
cmwdel i ng, each with specific advantages a
rves to predict the |i kelihood of structur
d aftemsintSearwadetgiuvade | mproving wall connect
ements, and Empl oyi ng i nnovative materi al
ocl assical masonry Buil di nrget rwoiftiht .f rAadgoiblei t
il ding twind IRewewmifmg heavy damage probabil

zantine Church to achieve a 70% reducti on
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RosFseir ngdg2ddlh)e: document presents a Rapid Visu

tailored for evalwuating the seismic vulnerahb
|t emphasizes the <critical role of hospital
fmcti onal for patient care and disaster resp
structural and nonstructural components, as

these factors with seisompubhazardompdebkgpsoebu
Designedsdalre | apmlei cations, the RVS method i

and systematic surveys, erniasbkl ibrug |qgduiincgks .i dTehnet
was applieant moswothat al in areas with differe
det ai |-ederpuamal yses, which simulate structul

results demonstrated good agreement between
the advanced anal yses, especially when hazar
acceleration and assigned a weight of 40 %. F

damaged during past earthquakes dinnflotracliyng pi

reliability in reflecting observed damage ¢t
met hodol ogy is a valuable tool for prelimine
hospital s. |l ts -pbi 0brdtyyrtews rifdeerntd dtyaihliegdh as s €
efficient sotalteosmeif®mi ¢ argek evaluation. Th
of accurate hazard evaluation, recommendi ng
reliabl e ®&utmedamesd.ol Dgiy provi des a practical
scalability for safeguarding essenti al heal t

Ni ngt hMug@tamal .Th(e2 Orle8s)ecar ch paper titled ARapi
of Existing Building Based on Statistical Ar

the seismic risk of buildings. More traditio
of r ed ypergs wnal estimation, which results in
by structures. I n order to overcome these s
visual screening (RVS) based onysteaemipdn amaet
and their performance rating, which all ows s
and guantitatively. Thi s approach can be u
vulnerability | evel by rebatlidgng,ombeif @ittt oc
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onstruction materials and design features.

—+

ructures that require retrofitting, repai
hancing the risk management odt eeafrdhqgaake

stematic exposure of the sources and mec

o o o u o

O < O

mbi ni ng mpoeddlolrimaghezerdracle dso t hat the speed

ri sk evaluations can be enhprnacfeas s iTdn al smoase |

policy makers and city planners in the areas
Jos@iiri sh €haatdrBhe O0AWt)hor focuses opnr osnteudy
Uttarakhand region of the I ndian Hi mal ayas
school s, hospital s, and police stations, ar
around 71u8&ea®yefd ttlopead administration buil di
stations, 56.25% Fire and Emergency Service
61.68% buildings are at rask. oAftdesanbeat dh
unusable, hampering rescue efforts and emerg
of construction, | a<cbh mpffi amdentehasaéetapdsna

_‘
D

asons for enhanthegstutheeyeaetdnbuibbdi hgy. of

Si nRawind Golyodkhe papeA Naittiloenda,]l fiPol i cy f or se
assessment ofRaBuidl vismgpsal asdcreening of Bui |
Hazardso deals with the formulation of natio
in India. Considering the frequency of earth
t hraportance ofpl lmawnierdg da sweltler ri sk managemen
three major approaches in wvulnerability ass

scoryisntgem which provides an evalwuation scal e

i kely performance during and after seismic
buil dings so determined are i denntoiff itehde sseo styhs
can be done. The paper also emphasizes on th
building types and the need of empl oying t
devel opment has outpaced tyhéuedrdti nggsake prep
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MosoarMaaa Uas01Bhe document coll ectively f oc
vul nerability, particularly for historic wur
Romania Evaluates seismic risks in historic:
bal ancealstirnutcetgurri ty and cul tur al preservatic
hybrid models and fragility curves, highl i gt
the need for urban risk r edRuecvtiieom Csotvreatse g3i0e s
assessment evolution, -baesteai)l, i nagn ae rphpai sceadt )a,l ( s
hybrid, and rapid screening met hods. Exampl e
Takeaways Empirical methodesakytetainappsbach
ri sks with precision. Hybrid models combi nce

Retrofitting and wurban planning must accoun
fragility curves, andul napabitytyspeotdeaesar e

met hodol ogi es.

Harir&hisam al.TH&0RO&3earch paperRadpeildv ewi siuna
screening method for assessing the earthquak
guickly assesses building damage in a qual.
expected to have medium orerhi ghhrsei svmide | g c tai
met hodol ogi es ,-1 5nda meUSA)EFEMAI PPK ndi a) , and EMPI
presented and metrics to evaluate the damage

earthquake are developed.

I n a case study carried out in Bingol, Turke
what i s the applicability of these RVS meth
structur al damage. Accordingnat@ st méd dmuall Wds ing

in the Russian region c&DSMA. pOoverddadcdebyoutl
i nvesti gatli5odn , meREhMA RHamages esti mates were f
the practicality of t he tmm&ktelaovdayi f rroem It ha pp Irie
noting the need for regional changes i n RVS

performance in seismic events.
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DahBi eteamal . The 0RLRt)hor di scusses the M6.9 e
September 18, 2011, causing significant dama
damage was worse than expected due to poor c
codes,l oquuiahgty material s, and poor wor kmans
i mpact of the earthquake and aftershocks on
damage. The findings higmicghul ndealuirlgietnyt a
buil dings in and around Gangtok. The paper j

screening and detailed evaluation met hods.

BektNag ulalnalh KOgpetyrZIhe paper di scusses the
machine | earning based Rapid Visual Screenin
of existing buildings, particularly in the
Existing builddegs eoétemi ¢ ad&simgn standar ds.

earthquakes. Many buil dings were construct ec
|l eading to potential safety risks and econon
data fsske@amtpguake building inspections to tr
including Decision Tree Classifier, Random F

feature engineering techniqgues were employe
ithegrating parameters such as distance to th
devel oped RVS method achieved a test accurac
met hods which typically have heéss ptrleanodB%r a

that poehrtbduake data but notes their | imit
accuracy. The research emphasizes the need
|l earning to enhance wurban resilience and s

paeameter selection and developing wuniversal
buil di fMThet wgasdy represents a significant ad
i mprove seismic abseadsmgntses, bpotentipallpyar ed,]

strategies for existing buildings.

2. 3 SUMMARY
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This chapter deals with the wor kv uwlomeer abbyi |V e
assessmentapt Wr ovu ghu aslc horl e edndiinlsgd icatfgap.t er del v e
contributions and findingspofermptrieali ossi gmiseE .
school Byi lachianysg.i ng the previous studies, i
oppurtunities for future research,n gsdtet ifmgeglitc

detailed vulneirmbsltbs¢egqueasstespmasneés of the w

fut.ur e

CHAPTBR
METHODOL OGY

3.1 GENERAL

The Rapid visual screening is designed to be
calcul ations. 1t requires a drawing of the s
the site depending upon whi @ah coddreictdg oins ada

decimalinng process occurs at the building si
30mi Rlutheosur durati on) . RVS met hodol ogi es can
areas, but It I's not i nt e nTdeende tfhoord od torguyc touurt el

comprehensive approach t o as steyspse tshceh osodiss min
township. The assessment wil|l involve multip
anal yvul nerabilities, and eravmee attti opadbdyVier

students and staff.
The detailed procedure of RVS inisite was co

1. External measurements of the buypiclsédinhgewer

t o rceeingt ance whichever i s easier.
2. Al | the internal measurements were taken

3. F || iontghaipRVfSoffloowi ng th&: g8b8elk0DOE@spaft
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4 Observati ontshearree amaedeanyf defects |i ke cracl

bui ledticn gWesraet ed down.

5 The wut mostt hiamp owet ahnatv ed actda ¢ ecft edh®nb il It @i «

mat eshape 1 reteagnud awa st inesstietde dioownRMSh f or m.

6. All the data that wempabdfietm@aéd viuSomomrealbe |
of the building were calculated and dependin
buil ding was obtained.

The methodol ogybyotepi processatbaepincludes
coll ection, visual i nspections, anal ysi s, ar
the structur adt yipet esghioby sofanmilesrsaghenltiitfiye sc rtihtaif

ri sks during seismic events. By foll owing th
understands hgofeheddtheatri onal infrastructure i
these vital dpasegsmemaemestn$eand vulnerabil

3. 2. FLOWCHART
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=0

| DENTI FYI NG PROBLEM

SELECTI ON OF STUDY

DATA COLLECTI ON

RAPI D VI SUAL SCRE

DEVELOPMENT OF VULNERABILITY A.

DATA ANALYSI S AND ¢

RECOMMENDATI ONS FOR

3. BETHODOLOGY PROCEDURE
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The pirdiwicded into sever al mai n phases, each

3.Bdéntifying probWe mbegan emgntconducting a
understand existing methodol ogies for assess
This helped us gather bagkgreohdol safandal ean
studi es.

3.3ekPection oNeXSt ,udwee&lndemstil fercetpr esent ati ve
Ass-ampe school s i nv ullonrehraasbsi¢l siWenys & d g if doiev er s e
|l ist of schools basedodntwhear isacthoodr i tharmba,r s

schaogoll®cal construction materials used etc

3. Be@8el opment of AsNee sreabtleiaSrihi creirti@ari a for
seismic vulnerability of selected school s.

recognized standards as well as | ocal constr

3. Batta ColViseoal onnspecitoinodnest aa nodn ceoaclhe cdc ho ol
condiAstomndar di wad sarveewgabher gualitative
i nformation regarprnefed@tounit d@shreg smehdosirl hislad sh az a

3. Baba Coll ect iToon eTnescuhrnei qau etsh or o u gehdsr aarsiselss me
data collection techniqgues:
T Vi sual |l Wespeonhdoaoased visual i nspection
government schools in the vicinity of
9 Data <collection: Necessary data |ike
details, foundation type, structur al c
T Surveys: SswmwWeaeydi zedduct edt oacgashert

information about dge | df nagnhde owosctchiopoa mss

patterns.

T Photographic DocumenteakeonthieRpgogr aps
to visually document structur al condi

associated.

IJSAT25037548 Volume 16, Issue 3, July- September 2025 35



https://www.ijsat.org/

SAT

International Journal on Science and Technology (IJSAT)

U=o

E-ISSN: 2229-7677 0 Website: www.ijsat.org 0O Email: edito

9 Compilatndbormdti on coll ected: The var
coll ected during the field visit to th
of the wvulnerability of these school s
T Assigning vulnerability score to the
vulnerability scores were assigned tc
1893: 2002 and Nati onal Policy for s e
buil dings and seismic hazards

3.4 SCORI NG CRI TERI A

For final scoring of the schools, we have aft
of I S 1893: 2002 and National Policy for sei
have used the following tables for grade and
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Tabl e 1: Vul ner a(bAsl ipteyr cllSa s1s8i9f3i:c2a0t0i2o nNat i on e

vul nerability assessment of buil d
Mat erilType of|Su-bypes Vul ner a
Bearing Cl ass
Structu AIB|C|D|E|F
Stone MRubble stone (fiegO
Wal | s mortar or without
Massive stone mas||-| - |0/
mortar)
Eart hen|Mud wall s @)
Adobe/ RIMud walls with ho/]|O]-
Eart henlel ements
Adobe block wall s O] -
Rammed earth cons| O] -
Unreinforced brick | 0] |
Unreinforced brick || o |
with vertical post g
Unreinforced brick | @) |
Bu_rnt Clunreinforced bric | O -l
brick/ blreinforced concre
masonr ylUnreinforced bric F|O]| -l
mortar with | inte
floor/roof systenm
Confined brick/ bl ] O | -
concrete posts/ti
Unreinforced, i n | O |
(various floor/ro
Reinforced, in ce | o) |
Concret|floor/roof systen
masonry
Masonr
Here O = Most | i kel yl owelfn exaaniggep,e t yr @mh as s, |
A=Hi gh Vulnerability
B=Moderate Vulnerability
C=Intermediate Vulnerability
D= Average Vulnerability
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E=Low Vulnerability

F=Very | ow Vulnerability

Tabl@l &ssi fication o.f( Adamaege |ItSo 1BWi3l: RI0OMEs Nat
seismic vulnerability assessment of

Classification of damage to masonry bui

Grade 1: Negligible to slight damage

(No structural -gdtarmaagteyr asll | d¢gdhrha gqed)n

Had rne cracks in very few walls.

Fal | of small pieces of plaster only.

Fal | of |l oose stones from upper parts g

Grade 2: Moder ate damage

(SI'ight structur al-stdraumatgler, almodamadge) n o

Cracks in many wal |l s.

Faofl fairly | arge pieces of plaster.

Parti al coll apse of chimneys

Grade 3: Substantial to heavy damage (n

structural damage)

Large and extensive cracks in most wall

Roof tiles detach. Chi mneys fr aestturuectaut

el ements (partitions, gable walls etc.)

Grade 4: Very heavy damage (heasgyrsttuc

damaepdpi ous failure of walls (gaps in W

Grade 5: Destruction (very heavy struct

Total or near tot al coll apse of the bui
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Tabl e 3: DamaAlse pPeort eln§ i1a893: 2002 and Natio

vulnerability assessment of buil d

RVS S(Damage Potenti al

S < (QHigh probability of Grade 5 damag
0.3 <|High probability of Grade 4 damag
0.7

0.7 <|High probability of Grade 3 damag
2.0

2.0 <|/High probability of Grade 2 damag
3.0

S > 3dProbability of Grade 1 damage

Tabl e 4. Scoring criténvdi pefronl SALS®RB: 2PIP @Aun

policy for Seiassmsies svuelnnteroafbibluitlydi ngs
Par ameter Description Val ue r an
Z Zone Factor (b{Zone | I =
zone ) Zone |11 =
Zone |V =
Zone V = 3
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I | mportance FaclAssam type
school type) School s =1
Hi gher
S e ¢ 0 nsdcahroyo |
=1.5
F ald iAevsai + 2
R Response We Is|h a ple d
Reduction Av ersalgep 2 d
Factor (based Poos hgp3d
Score formul |Tot al Sei smic Score iRZ +
Scorirmal:Bo
Final ScoirRe, S= zZ + |
Score = Total seismic safety score
Z =Zone Factor (1 to 3 based on seismic zone
| I=mportance Factor (1 to 2 based on school t\
R= Response Reduction factor (1 to 3 based o
Scoring I nterpretation

Table 5: Scori(nBy Ifndalelrppwienqattiloen gui del i nes

seismic vulnerability assessment of
Score Range Gr ade
47 5 Excellent (A)
3 Good (B)
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Score Range Gr ade

2 Fair (C)

071 Poor (D)

This table allows for seismic vulnerability

3.5 SUMMARY

RVS is an economical met hod of assessing se
detailed engineering analysis or any speci al
assessment of a |l arge number oifddal |-doalgsarnm
surveys. RVS is easy to conduct ; it is base:
and does not require much technical expertis
This study is basedfomarapud Assamltgperesnohn
area through visual i nspection to assess t he
earthquake. The project work is carried out

accordanced3 :wi0tOh2 IPRrlt891. The detailed analys

mor e compl elxn etvhail .uadti why we -larpr coendume.d wit
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CHAPTHR
RESULTS AND OBSERVATI ONS

4 IINTRODUCTI ON

This chapter deals with the survey that has
Jor hat township area through Rapid Visual
vul nerability of these school s ohfast hbee eRV Sa sgsi e
comprehensive review of the structural wvulne
the percentages of -bius k di-mgd &g é&raiasdki faboacdo radsi ni

set standards. Themeanoafl ytshies cwiiltli cpadi nvtu | onuetr ast
deficiencies, irregularities in shapes, mate
hazar ds, such as earthquakes. The concl usi or
and -$dawg tool to rank buildings that need th
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It also underl i nes -nahkei nrgoIfeoro fr i BRWKS mint idgeactii soi
policy devel opment . Recommendati ons are ma
vulnerabilities identified to make the built

4. 2 FI ELODFSTRWPFPY D VI SUAL SCREENI NG

For our study, we have comRVYUSE)t edn R2Pi AAs Vs
Government schools | ocated in Jor hat t ownshi

.Jorhat Engineering Collegiate L.P School
. 216 No. Garmur Duliagaon L.P School Housing Type: Assam type

. Mur muri yla. Ba$adtsaol
.12 No. Garmur L.P School

1
2
3
4
5. Baghj han Gorfolia L.P School
6. Magol ukhat L.P School

7. Ci nt aAdoarisha L. P School

8. Gayon Gaon L.P School, Dhakorgor ah

9. Bel guri Tri bal Hi gh School

10Jor hat Adarsha Sanjukta Vidyal aya
112Jor hat Adarsha School

12Jor hat Model Composite School

13.Kumar Chandranarayan Sinha L.P School
14Bal ya Bhawan School

155.Bori gaon Public High School

16.83 No. Borigaon L.P School

1783 No. Nokar.i L.P School

18Rebakanta Boruah Public High School
19.Sar ujini Devi H.S Girls School

20Maheshwar Hazari ka Suwari ni Si shu Ni ket an
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4.3 SCHOOLS VI SITED

We have visited the following Schools for ou
of A4 ypm Government Schools of Jorhat Townsh
Screening Gener al Form as peql atnilde Na@u ii denlail n ePs
for Seismic Vulnerability Assessment of buil

SCHOOL NUMBER 1

Name of tihd hEBrdion€elrli egi ate UoPh&thool

IJSAT25037548 Volume 16, Issue 3, July- September 2025 44



https://www.ijsat.org/

IJSAT

International Journal on Science and Technology (IJSAT)

~

E-ISSN: 2229-7677 0 Website: www.ijsat.org 0 Emai | : edito

=0

Fi gurFe olIn.tl:Vi ew

Fi gurSa dle. 2Vii ew
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. ADDRESS OF THE oB Wlalt DIENM@:l h&oepdadiomrddsa s a m

.DI STRIoG@Th:atJ
. AREA ¢ URRBRARAL:
. AGE OF THE BUI LDI NG: 52 Year s
.NUMBER OF STUDENTS: 4 3
.BUI LDI NG ELEMENTS
a.Number of door s: 6
Door SiRe:l1m.2 m

b.Number of Wi ndows: 10
Wi ndow slilzelm 1. 2m

c .Ramps: Number of Ramps: 1
7.EXPOSURE TO HAZARD TYPES:
a.EARTHQU A KeE
b.LANDSLI DE?
c.FI RE ¢

d.FLOOD 5
.BASI C DETAI LS OF THE BUI LDI NG:
9.a. TYPOLOGY OF THE BUI LDI NG:

ASSAM T PECO HALF BRI CK WALL
bBUI LDI NG CODE COMPLI ANCE:

ENGI NEERED BYUINMONENGI NEERED BW¥dI LDI NG
cTYPE OF CONSTRUCTI ON:

BRI CK MASXOSRYNE MASOMNRRY FRAMBIJD WALL

OOk, WN P

(o]

19

10RLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF ARHEONIC®RER:E MORT
1IWALL DETAI LS:

a.WALL MATERI AL:

CONCREIYEBURNT BRI DRESSED SSTONEDRESSED

STONB
14. FOUNDATI ON TYPE: Shall ow foundati on
15. CONSTRUCTI!I ON QUALI TY:
GOOD? FAI R POOR ?
16. |'S THERE ANY STRUCTURAL CRACK AVAI LABLE
YES ¢ NO 39
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17.

OTHER DEFI CI ENT PARAMETERS:
a. WATER SEERBAGENOS?
b. WATER LOGBEBENGNO®?
c. DAMPNESBES?¢® NO?
d. CORROSIYVHES?¢ NO?

SCORI NG CRI TERI A
The above table allows for seismic vulner
gui del i nes.

Score(As per 1S 1893:2002 guidelines and

assessment of buildings)

Score,-RS = Z+1

Where Z= Zone Factor (1 to 3 based on seis
Il (I nfluence factor) = 1

Here, Z= 3(For seismic Zone V)

R( Response Reduction Factor) = 2

Fi nal scdr e, S=3+1
Fi nal Scor e, S= 2

1.SCORE BASED ON STRUCTURAL SYSTEM AND ATTR

2. VULNERABI LI TY CLASSI FI CATI ON:

CLASS A (High vulnérability)

CLASS B(Moderate vulnerability)
CLASS C(Intermediate vulnerability)
CLASS D ( Average 9ulnerability)
CLASS E (Low vulne¥ability)

CLASS F (Very Low vulnerability)
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Mater 4Ty pe—odf Su-bypes Vgl-nerab
Bearing Class
Structur Al B| C| D| E| F
Stone Ma|Rubble stone (fiegO
Wal | s mortar or without
Massive stone masl/| | - Ol 1
Il i me/ cement mort g
Earthen/ | Mud wall s 0]
Adobe/ Ra|Mud walls with hdgl] | Of-
Earthen |elements
Adobe bl ock wall g O]
Rammed earth cong Of -
Unreinforced brigl] | Of-
mortar
Unreinforced brigl] | Of-|-
mortar wit vert.i
Unreinforced brigl] | Of-|-
Burnt cl| |Mmortar
brick/ bl 'ynreinforced brid - | Of -
masonry ‘reinforced concr ¢
Unreinforced brig - | Of 1
mortar wit Il i nteg
floor/roof systen
Confined brick/ bl - { Of -
concrete posts/ti
Unreinforced, in - | Of 1
Concrete (various floor/roc
masonry Reinforced, in cg¢ - { Of -
abazyl N floor/roof systen
TABLE 1.1 VULNERABILITY CLASSI FI CATI
Here O = Most | i kel y owelfn exaanigpep,e t yr amn ges s,
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RVS ScgDamage Potenti al
S < O./High probability of Grade 5 da
damage
0.3 < S |High probability of Grade 4 da
damage
0.7 < S |High probability of Grade 3 da
damage
2.0 < S |High probability of Grade 2 da
damage
S > 3./Probability of Grade 1 damage
Table 1. 2: Damage Potenti al
Par ameter Description Val ue r ang
Z Zone Factor (b{(Zone 11 = 1
zone ) Zone |11 =
Zone |V = 2
Zone V = 3.
I | mportance FaclAssam type
school type) School s =1.
Hi gher
S e ¢ 0 nSdcahroyoll. g
Faculties =
R Response We ISlh a & d
Reducti on Av erQgepred
Factor (based PooShgpzd
Score formul [Tot al Sei smic Score -RZ +
Table 1.3. Scoring criteria for Assan
Nati onal policy for Seismic vul ni
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Scoring Interpretation

Score Range Gr ade

47 5 Excellent (A)
3 Good (B)

2 Fair (C)

07 1 Poor (D)

Table 1.4: Scoring Interpretat.

This table allows for seismic vulnerability
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S| Testin No. of RgAverage of N¢g Equi va
No| Struct Ha mmer Ha mmer Compr e
Streng
N/ nfm
1. Po4dt 22, 23,25, 23.16 13.1
2 . Pog@t 20, 22,22, 22. 66 12.5
3. PoS8t 21,22, 20, 21.16 11.9
4 . Pogt 22,24, 26, 23. 66 14. 2
5. Po-§t 22,25, 24, 23. 33 12.1
6 . Po-$t 22,24, 25, 25 16
7. Wa l | 30,32,27, 29. 5 23
Tabl e 1. 5: NDT Test Results
3. POTENTI AL DAMAGE LEVEL:
a.GRADE 1 (Negl Pgible)
b.GRADE 2 (Slight)
c .GRADE 3 (Mode? at e)
d . GRADE 4 (SevePe)
e .GRADE 5 (Totaf coll apse)
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4. COMMENTS AND OBSERVATI ONS:

a. The building has undergone a rebound hamr
for the columns ranging between 11.9 MPa an
seismic resistance, especially in a region p
b. The walls exhibit a compressive strength
columns, does not offset the overall structu

CA score of 2 sigypéiechodlatf ahlesAsstam t he f a
some basic seismic safety requirements but
structur al resilience.

d. The rebound hammer test score of 2 indica
2 damage as9Ppescahe, EMSgni fying moder ate da
buil ding has deficiencies thatf ocrocmepsr oenfifseec tiit
e . The structure falls wunder Cl ass D, i ndi ¢
construction typology. The presence of dampn

reducing theematienrgi acla'psaclidcdayd andy i hcr @is$ migc s

f. The observed dampness in walls and posts
materi al s, cause corrosi on of reinforcemer
vulnerabilities during seismic activity.
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SCHOOL NUMBER 2

Na me of th@O0 SdMdhhobDu l: i a ,Galoonr hLatP School

Latitude: 26.744222
{Longittde: 94.2561 86
iAltitude: 64.248 m
{Accuracy: 64.1m
iTime:21:09-202411:3

Fi gurFea on.tl:Vi ew
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FigureC2a2k on wall

1ADDRESS OF

THEDBWUI € DG&AGN ,

2DI STRI CT: JORHAT

SDENSI TY: ®

LRRUBRAAN : :

Jor hat

4AGE OF THE BUI LDI NG: 49 Year s

55 NUMBER OF STUDENTS: 38

6. BUI LDI NG ELEMENTS

a.Number
Door Si

b.Number
Wi ndow

c.Ramps:
7. EXPOSURE

b
c.FI RE
d . FLOOD

of door s: 5
22: 09. M2 m

of Wi ndows: 6
slilzed:5nml . 1 m

Number of Ramps:

TO HAZARD TYPES:

a.EARTHQUA K¢E
.LANDSLI DE?

¢
6

Assam

[JSAT25037548
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8 BASI C DETAI'LS OF THE BUI LDI NG:
a. TYPOLOGY OF THE BUI LDI NG:

ASSAM T PECO HALF BRI CK WALL
b. BUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BUINMNENGI NEERED BW¥dI LDI NG
c. TYPE OF CONSTRUCTI ON:
BRI CK MASOMNMRYONE MASONRYC FRAMEUD WAIL L

99 FLOOR DETAI LS:

aPREDOMI NANT MATERI AL OF THE FLOOR: MORTAR C
100 WALL DETAI LS:

aWwALL MATERI AL:
CONCRENBBURNT BRIDKCKESSED STONERESSED STONE

11. FOUNDATI ON TYPE: Shall ow foundati on
12. CONSTRUCTI ON QUALI TY:
GOOD? FAI R POOR 3
13. I S THERE ANY STRUCTURAL CRACK AVAI LABLE I
YES ¢ NO 2?9

140THER DEFI CI ENT PARAMETERS:
. WATSHHREPAGE: 2 NO¥ES

. WATER LOGGI NG:® YES
DAMPYESS:NO ¢

CORRQOEIDONNO?

o O T QO

SCORI NG CRI TERI A

The table allows for seismic vulner
rel evant guidelines.

Score(As per IS 1893:2002 guideline
vul nerability assessment of buil din
Score,-RS = Z+1

|l (I nfluence factor) = 1

Where Z= Zone Factor (1l to 3 based o
Here, Z=3(For seismic Zone V)
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R( Response Reduction Factor) = 2
Fi nal scDr e, S=3+1
S=2

1.SCORE BASED ON STRUCTURAL

SYSTEM AND ATTR

SCORE: 2

2VULNERABI LI TY CLASSI

FI CATI ON:

CLASS A (High vuln®rability)
CLASS B(Moderate va@lnerability)
CLASS C(Intermediate vulnerability)
CLASS D ( Average wulnerability)
CLASS E (Low vulnepfPability)
CLASS F (Very Low VYulnerability)
Materi|Type of|Su-bypes Vul ner a
Bearing Class
Structu Al B| C| Dl E|F
Stone MRubble stone (figoO
Wal |l s mortar or without
Massive stone masl| ol
Il i me/ cement mort g
Eart hen Mud wall s o
Adobe/ RMud walls with hdl | O]
d Eart hlelements
Wal | s Adobe block wallg Ol
Ma s on a Rammed earth cong Of -
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Unreinforced brick]|| O] -
Unreinforced brick]|| (0] |
with vertical post
Unreinforced brick]|]| (0] |
Burnt C
_ Unreinforced briog I O A
brlCk/breinforced concr g
masonry
Unreinforced briog I O A
mortar with | inte
floor/roof systen
Confined brick/ bl | ON I
concrete posts/ti
Unreinforced, in | Of -
(various floor/rg
Concret Reinforced, in ce& | O -
masonry f|oor/roof systen
Table 2.1: Vulnerability <c¢cl ass
Here O = Most | i k<l y owmmelfn exaanigped,é t yr & h @
RVS Sco|Damage Potenti al
S < 0.|High probability of Grade 5 dam
damage
0.3 < S 9High probability of Grade 4 dam
damage
0.7 < S 9High probability of Grade 3 dam
damage
2.0 < S 49High probability of Grade 2 dam
damage
S > 3.|Probability of Grade 1 damage
Table 2. 2: Damage Potenti al
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Par ameter Description Val ue r angée
Z Zone Factor (b{Zone | I = 1.
zone ) Zone |11 =1
Zone |V = 2.
Zone V = 3.0
I | mportance FaclAssam type L
school type) =1.0
Hi gher
SeconSdcahreyd | $
Faculties =2
R Response We Islh a ple d
Reduction Av e raalgep 8 d
Factor (based Pooshgp3d
Score formul a|Tot al Sei smic Score -RZ + |
Tab2 8. Scoring criteria for Assam t
Nati onal policy for Seismic vul
Scoring Interpretation
Score Range Gr ade
4-5 Excellent (A)
3 Good (B)
IJSAT25037548 Volume 16, Issue 3, July- September 2025 59
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Score Range Gr ade
2 Fair (C)
0-1 Poor (D)

Table 2.4: Scoring Interpretat.]

S| Testin No. of R{ Average of No Equi v a

Struct Ha mmer Ha mmer Compr e

Streng

N/ nmPm

1. Po4dt 24,28, 25, 23. 33 12.1

2. Pogt 24,22, 20, 24.16 14. 2°5
3. PosS8t 23,28, 24, 24 14
4 . Po-d4t 22,22,21, 21.50 11

5. Pos§t 22,25, 24, 25.16 16. 1
6 . Po$6t 22,24, 25, 25 16
7. Wa | | 30, 36, 34, 33 28

Tabl5alDZeResul t s

3. POTENTI AL DAMAGE LEVEL:
.GRADE 1 (Negl Pgible)
.GRADE 2 (Slight)

.GRADE 3 (Mode? at e)

.GRADE 4 (Sevete)

o O T
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e .GRADE 5 (TotafP coll apse)

4. COMMENTS AND OBSERVATI ONS:

a. The building has undergone a rebound hamn
for the columns ranging from 11 MPa to 16.1

standards fesisamnhqgesakect ur ewl, nédri ghhil li igthyt i tha
forces.

b. The walls exhibit a compressive strength

col umns. However, t he presence of cracks C

performance during seismic events.

c. A score of 2 -sypeiddcltesolt hfadl It hei MAse atmhe f a
ome basic seismic safety requirements but
structur al resilience.

d. The building is classified @8 Grade, 2r dah
moder ate damage. This damage | evel suggests
earthquakes and may not adequately resist si

e The structure is categorized under Cl ass
its construction typology. The presence of
reducing its ability to di stthrei bluitkee Iliohaodosd eoff
during seismic activity.

f. As-eaginmemered structur e, the building | ac
earthquake resilience, such as pr opeersirseiamnfto
detailing. This absence exacerbates its seis

gh. mmedi ate retrofitting measures are necessa:

These measures should include repairing crac
t hat enhance earthquake resiced eame. mAwdidi o1 o0
essenti al to address emerging vulnerabilitie

SCHOOL NUMBER 3
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Name of tMue mscihyaol|Bagi darlbh.a®P School

5 ;
lAcc‘:drac 2300.0 m 2
Time: 21-09-2024 12:03

FigureofSit 1ViFew Figuried8. ¥i &w

Latitude: 26.751804 o g Latitude: 26.751897
ongitude: 94.233571 i e Longitude: 94.233427
Altitude: 61.2413 m A = - itude: 61.2¢68 m
A | ccuracy. 68.4m
Em 21-09-202412:56 Powsred by NoteCam

Figurea8k3p€@8 the ddorguread8kd4dpo€6 wall

1 ADDRESS OF THE ®BUmMWLBEIIgNE®:aldM hat , Assam
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2.DI STRlIoGCT:atd
.DENSI TY: ® RURAL: URBAN:
4. AGE OF THE BUI LDI NG: 54 Years

w

5> NUMBER OF STUDENTS: 50
BUI LDI NG ELEMENTS

a.Number of door s: 7
Door SilZe:1 Im 2 m

b.Number of Wi ndows: 12
Wi ndow slilzelm 1. 2m

c .Ramps: Number of Ramps: 1
7TEXPOSURE TO HAZARD TYPES:

a.EARTHQUAKE
b.LANDSLI DE?
c.FI RE 0
d

.FLOOD 5
8BASI C DETAI LS OF THE BUI LDI NG:

a. TYPOLOGY OF THE BUI LDI NG:

ASSAM T PECC HALF BRI CK WATEEL BUI EDI NG
bBUI LDI NG CODE COMPLI ANCE:

ENGI NEERED BUINMNENGI NEERED BW¥dI LDI NG
cTYPE OF CONSTRUCTI ON:

BRI CK MASOMNMRYONE MASODNRY

9FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT £
IOWALL DETAI LS:

a.WALL MATERI AL:
CONCRENBBURNT BRIKCKESSED STOBEMDRESSED

11. FOUNDATI ON TYPE: Shall ow foundati on
12. CONSTRUCTI ON QUALI TY:
GOOD?3 FAI R 38 POOR ¢
13. I S THERE ANY STRUCTURAL CRACK AVAI LABLE
YES ¢ NO 9o
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14 OTHER DEFI CI ENT PARAMETERS:

a. WATER SEEPAGHEO?® YES
b. WATER LOGGI NN®: ¢ YES
c DAMPNESS: 8 NO® YES
d. CORROSI ON:¢ NO? YES

SCORI NG CRI TERI A

Scof As per | S 1893: 2002 gui delines a
vulnerability assessment of buil dings)
Score,-RS = Z+1

l (I nfluence factor) = 1

Where Z= Zone Factor (1l to 3 based on

Here, Z= 3(For seismic Zone V)
R( Response Reduction Factor) = 3
Final sc®re, S=3+1

S = 1

1SCORE BASED ON STRUCTURAL SYSTEM AND ATTRI B

2VULNERABI LI TY CLASSI FI CATI ON:

CLASS A (High vuln®rability)

CLASS B(Moderate vealnerability)
CLASS C(Intermediate vulnerability)
CLASS D ( Average VYulnerability)
CLASS E (Low vulne¥ability)

CLASS F (Very Low VYulnerability)
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Materia Type o-f Subypes Vul nerab
Bearing Class
Structur Al B| C| D| E|F
Stone Ma|Rubble stone (figO
Wal | s mortar or withou
Massive stone masg}l |- Ol 1
Il i me/ cement mort
Earthen/| Mud wall s @)
Adobe/ Ra|Mud walls with hd|] | O]
Earthen el ement s
Adobe bl ock wall Ol -
Rammed earth con Ol -
Unreinforced bri - | Of -
mortar
Unreinforced bri -1 Of - |-
mortar wit vert.i
Unreinforced bri -1 Of - |-
Burnt cl| |Mmortar
brick/ bl 'ynreinforced bri - | Of -
masonry reinforced concr
Unreinforced bri - Ol -
mortar wit i nt
floor/roof syste
Confined brick/Db - (ORI
concrete posts/t
Unreinforced, in |- Ol
(various floor/r
Concrete Reinforced, in c - (ORI
masonry floor/roof syste
Ma s on a
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Table 3.1: Vulnerability classifica

Here O = Most | i kel y owwelfn exaagpep,et yr ah ges s, |

RVS ScgDamage Potenti al
S < O0.|High probability of Grade 5 dama
damage
0.3 < S |High probability of Grade 4 dama
damage
0.7 < S |High probability of Grade 3 dama
damage
2.0 < S |High probability of Grade 2 dama
damage
S > 3.|Probability of Grade 1 damage

Table 3. 2: Damage Potenti al

Par ameter Description Val ue r an
Z Zone Factor (b{(Zone I 1 =
zone ) Zone | 11 =
Zone |V =
Zone V = 3
I | mportance FaclAssam type
school type) School s =1
Hi gher
SecamnwdaScho
=1.5
Facul ties
R Response We Is|h a ple d
Reducti on Av e rsalgep 2 d
Factor (based Poos hgp3d
Score formul [Tot al Sei smic Score -RZ +

Table 3.3 Scoring criteria for Assam type b
for Seismic vulnerability classif
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Scoring Interpretation
Score Range Gr ade
47 5 Excellent (A)
3 Good (B)
2 Fair (C)
011 Poor (D)
Tab3d 4: Scoring Interpretat:i
S| Testin No. of R{ Average of NoOEqui v
No Struct Ha mmer Ha mmer Compr ¢
ve St
i n N¥
1. Po4t 24, 24,23 23.83 13.9
2 . Po@t 24,22, 23, 24. 17 14. 2
3. Po-8t 23,22, 2 23.67 13.8
4 . Podt 23,22,24 23. 17 13.5
5. Po-5t 24,25, 24 20.50 11. 2
Po-$t 22,23, 24, 23.17 13.5
7. Wa | | 26, 24, 28, 25. 5 16.1
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Tabl e 3.5 NDT Test Resul

3. POTENTI AL DAMAGE LEVEL:

a.GRADE 1 (NeglPgible)

b.GRADE 2 (Slight)

c .GRADE 3 (Mode? at e)

d . GRADE 4 (Sevete)

e .GRADE 5 (TotafP coll apse)
4. COMMENTS AND OBSERVATI ONS:
a. The building has undergone a rebound
for the columns ranging from 11.2 MPa
i

0
t s

h amn
t o 14

ndi cate significant vul ner abiplriotne tt® <®airg miq

b . The walls exhibit a compressive strength
structur al stability under seismic | oads. T
overall earthquake resistance.

c.A score of 1 ihgpeasebobhaisthe Aveamoor

fails to meet essenti al seismic safety stan
required to ensure its structural integrity.
d The structure iIis classified®d8asc@la&ade ioadd
heavy damage with msatjrouctsutrraulc tdiefail ciaenndc i resn
suggests the building is at extr eme wingller d
significant | ater al forces.

e. The building falls under Class B, signify

its overall design and construction are
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f. TTheebound hammer test score of 1 reflects p
for urgent intervention to address both stru

SCHOOL NO 4

Name of tirke N®c hGarlmur Jar PaBchool

Fi g-d4r Br:ont Vi ew
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Latitude: 26. 89 p—
\Longitude: 94.233247

[Elevation: 118.43+9 m % 1
Accuracy: 70.5m Sy .
Time: 21-09-202412:56

Fiug-4e..9 de Vi ew

.ADDRESS OF THEG&8Uma Dh7NGa m

.DI STRloCT:atJ
.DENSIJTY: URBAN: RURAL :
AGE OF THE BUI LDI NG: 47 Years

NUMBER OF STUDENTS: 74
BUI LDI NG ELEMENTS

a.Number of door s 6
Door SiZ2:08. M5 m

b.Number of Wi ndows: 12
Window silzeO06m. 13m

c .Ramps: Number of Ramps: 1
TEXPOSURE TO HAZARD TYPES:

a.EARTHQUAKE
b.LANDSLI DE?
c.FI RE ¢
d . FLOOD 5
8BASI C DETAI LS OF THE BUI LDI NG:

a. TYPOLOGY OF THE BUI LDI NG:
ASSAM T/ PECC® HALF BRI CK SWAREEL BUILDI NG

o U AON B
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b BUI LDI NG CODE COMPLI ANCE:

ENGI NEERED BYUINMNENGI NEERED BW¥dI LDI NG
cTYPE OF CONSTRUCTI ON:

BRI CK MASWOSRYNE MASOMNRRY FRAMBIJD WALL

9FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT £
1WALL DETAILS:

a . WALL MATERI AL:
CONCREYEBURNT BRI DRESSED SSTONEDRESSED

STONPB
11. FOUNDATI ON TYPE: Shall ow foundati on
12. CONSTRUCTI ON QUALI TY:

GOODe FAI R POOR?
13. I'S THERE ANY STRUCTURAL CRACK AVAI LABLE

YES ¢ NO 9

14 OTHER DEFI CI ENT PARAMETERS:
a. WATER SEEPAGHERO?® YES
b. WATER LOGGI NN®: ¢ YES
c DAMPNESSNOYES
d. CORROSIYONNOY¥ES

SCORI NG CRI TERI A

The table shown below all ows for assignin

Sco(rhkes per |I'S 1893: 2002 guidelines and Na-

assessment of buildings)

Score,-RS = Z+1

|l (I nfluence factor) = 1

Z= Zone Factor (1l to 3 based on seismic zo
Here, Z= 3(For seismic Zone V)

R( Response Reduction Factor) = 2

Final sc®Bre, S=3+1

S=2
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1.SCORE BASED
SCORE 2

2.VULNERABI

LI'TY CLASSI

ON STRUCTURAL

SYSTEM AND ATTR

FI CATI ON:

CLASS A (High vuln®rability)
CLASS B(Moderate valnerability)
CLASS C(lntermediate vulnerability)
CLASS D ( Average Yulnerability)
CLASS E (Low vulne¥ability)
CLASS F (Very Low %ulnerability)
Materi g Type oA Su-bypes Vul ner ab
Bearing Class
Structur A| B| C| D| E|F
Stone Ma|Rubble stone (figO
Wal | s mortar or without
Massive stone masgl O
Il i me/ cement mort 3
Earthen/ | Mud wall s 0]
Adobe/ Ra| Mud walls with hgl] | Of-
Earthen el ement s
Adobe bl ock wall g Of -
alazyl NJ
Rammed earth cong Of -
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Unreinforced briagl]l | Of-
mortar
Unreinforced briqg] (0]
mortar with verti
Unreinforced briqgl] | O

Burnt cl| |Mmortar
brick/ bl 'ynreinforced brid - | O
masonry reinforced concr ¢
Unreinforced brig | 0]
mortar with | inte
floor/roof systen
Confined brick/ bl - | Of -
concrete posts/ti
Unreinforced, in | 0]
(various floor/rg
Concrete
masonry Reinforced, in cg¢g - | Of -
floor/roof systen
Tabdl.el: Vulnerability cl assi
Here O = Most | i ked yl ovwd rh erraarogpd,etryrahges,
RVS ScoDamage Potenti al
S < O./High probability of Grade dam
damage
0.3 < S [High probability of Grade dam
damage
0.7 < S |High probability of Grade dam
damage
2.0 < S |[High probability of Grade dam
damage
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S > 3.|Probability of Grade 1 damage
Tabl e 4. 2: Damage Potenti al
Par ameter Descri ption Val ue r an
Z Zone Factor (b{Zone 11 =
zone ) Zone |11 =
Zone |V =
Zone V = 3
I | mportance FaclilAssam type
school type) School s =1
Hi gher
S e ¢ 0 nSdcahreyd |.
Facul ties
R Response We Is|h a ple d
Reduction Av e raalgep 8 d
Factor (based Pooshgp3d
Score formul |{Total Seismic Score -RZ +
Tabd3&coring criteria for Assam type
Nati onal policy for Seismic vul
Scoring Interpretation
Score Range Gr ade
4-5 Excellent (A)
3 Good (B)
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Score Range Gr ade

2 Fair (C)

0-1 Poor (D)

Tabd.ed Scoring I nterpretation

S| Testin No. of R{Average of N¢ Equiva

N o Struct | Ha mmer Ha mmer Compres
Strengt
N/ nfm

1. Po4t 23,26, 28, 23.83 13.85

2. Pogt 20,22, 22, 20. 83 11.15

3. Po-8t 20,21, 21, 21.16 11.5

4 . Podt 22,222,211, 21. 33 11. 6

5. Po-st 22,21, 20, 21. 33 11. 6

6 . Wa | | 20, 22,22, 21 11. 2

8 . Fl oor| 21, 20, 20, 20. 67 16

Tabl e 4. 5SNDTReTseusltt s of

3. POTENTI AL DAMAGE LEVEL:
a.GRADE 1 (Negl Pgible)

b.GRADE 2 (Slight)
c .GRADE 3 (Mode? at e)
d GRADE 4 (SevePe)
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e .GRADE 5 (TotafP coll apse)

4. COMMENTS AND OBSERVATI ONS:

a . The schotolype€ngonédssath structur e, i nher e
activity due to its construction typology a
resistance.

b. The building has a dama®3& gaalde, oifn ®Ri caatcic
damage. This suggests that the structure 1is
not withstand substantial earthquake forces

c. A score of 2 sypeiddcltesolt hfadl It hei MAse atmhe f a
some basic seismic safety requirements but
structur al resilience.

d. The rebound hammer test shows compressive
the columns and 11.2 MPa for the wall s. T h e
buil dings in seismic zones, andebBighlighertah

generated by earthquakes.

e. SIight cracks observed in the walls fur
buil di ng, reducing i ts capacity to withsta
progressive damage during an earthquake.

f. The structure falls under Class D, which
|l ack of engineered design and reinforcement
for severe damage or coll apse during a signi

SCHOOL NUMBER 5

Name of tBaghgamodlhor f,oldioar hLa.tP School
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THE SCHO

Figured®. i e®

1 ADDRESS OF THE aBgh@minr NG@:1 i B Gaon, Jor hat , As
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2.DI STRI' CT: JORHAT
3.DENSI TY: 5 RURA®: URBAN:
4. AGE OF THE BUI LDI NG: 62 Years

5> NUMBER OF STUDENTS: 58
6. BUI LDI NG ELEMENTS

a.Number of door s: 5
Door Sil2e:1 Im 2 m

b.Number of Wi ndows: 10
Window sil@ge86m. 14m

c .Ramps: Number of Ramps: 1
7TEXPOSURE TO HAZARD TYPES:

a.EARTHQUAKE
b.LANDSLI DE?
c.FI RE ®

d. FLOOD ®
8BASI C DETAI LS OF THE BUI LDI NG:

a. TYPOLOGY OF THE BUI LDI NG:

ASSAM T PECO HALF BRI CK WALL

bBUI LDI NG CODE COMPLI ANCE:

ENGI NEERED BUINMENGI NEERED BW¥I LDI NG
cTYPE OF CONSTRUCTI ON:
BRI CK MAS®OMNMRYONE MASONRYC FRAMEUD WA L
9FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT £
IOWALL DETAI LS:

a.WALL MATERI AL:
CONCRETBURNT BRICKESSED STOWBRESSED STONE

11. FOUNDATI ON TYPE: Shall ow foundati on
12. CONSTRUCTI ON QUALI TY:

GOOoD? FAI R POORY
13. I S THERE ANY STRUCTURAL CRACK AVAI LABLE

YES ¢ NO ?
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140THER DEFI CI ENT PARAMETERS:
a. WATHEHREPAGEKEES® NO 3
b. WATER LOGGINNGG? YES
c DAMPNESS:YES® NO®@®
d CORROSI ONYE® NOS3
SCORI NG CRI TERI A
The bel ow table allows for seismic vulne
rel evant guidelines.
Score(As per |I'S 1893:2002 guidelines and
assessment of buildings)
Score,-RS = Z+1
|l (I nfluence factor) = 1
Where Z= Zone Factor (1 to 3 based on seis
Here, Z=3(For seismic Zone V)
R( Response Reduction Factor) = 3
Final sc8®8re, S=3+1
S=1

1.SCORE BASED ON STRUCTURAL

SCORE:

1

SYSTEM AND ATTR

2. VULNERABI LI'TY CLASSI FI CATI ON:

CLASS A (High vuln®rability)

CLASS B(Moderate valnerability)

CLASS C(lntermediate vulnerability)

CLASS D ( Average 9Yulnerability)

CLASS E (Low vulne¥ability)

CLASS F (Very Low vulnerability)
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MaterigType of Subypes Vul ner ab
Bearing Class
Structur Al B| C| D| E| F
Stone Ma|Rubble stone (figO
Wal | s mortar or without
Massive stone masgl| | - Ol
Il i me/ cement mort 3
Earthen/ | Mud wall s @)
Adobe/ Ra| Mud walls with hdgl] | Of-
Earthen el ement s
Adobe bl ock wall g Of -
Rammed earth cong Of -
Unreinforced brigl]l | Of-
mortar
Unreinforced brigl] | Of-|-
mortar with verti
Unreinforced brigl] | Of-|-
Burnt cl| |Mmortar
brick/ bl 'ynreinforced brig - | Of -
masonry reinforced concr ¢
Unreinforced brigd |- o] -
mortar with | inte
floor/roof systen
Confined brick/ Dbl - | Of -
concrete posts/ti
al 22y NJ Concrete|{Unreinforced, in | Of -
masonry (various floor/ rag

[JSAT25037548
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Reinforced, in c¢g - | Of -

floor/roof systen

Table 5.1: Vulnerability <cl as
Here O = Most | i kel yl owmmelfn exaaligpgh,e it yr &an @ e s

RVS ScogbDamage Potenti al
S < O0O.|High probability of Grade 5 dam
damage
0.3 < S |[High probability of Grade 4 dam
damage
0.7 < S |[High probability of Grade 3 dam
damage
2.0 < S |High probability of Grade 2 dam
damage
S > 3.|Probability of Grade 1 damage

Tabl e 5. 2: Damage Potenti al

Par ameter Description Val ue r an
Z Zone Factor (b{Zone || =
zone ) Zone |11 =
Zone |V =
Zone V = 3
I | mportance FaclAssam type
school type) School s =1

Hi gher
Secoyndaach d(

Critical
Facul ties

R Response We Is|h a ple d
Reducti on Av e rsalgep 2 d
Factor (based Poos hgp3d
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Score formul |{Total Seismic Score -RZ +
Tabsl.&coring criteria for Assam type
Nati onal policy for Seismic vul
Scoring Interpretation
Score Range Gr ade
4-5 Excellent (A)
3 Good (B)
2 Fair (C)
0-1 Poor (D)
TabSl.e4d Scoring I nterpretation
S| Testin No. of R{ Average of No Equi va
N o Struct | Ha mmer Ha mmer Compr e
Streng
N/ nfm
1. Po4t 21,23, 20, 21. 33 11. 9
2. Pogt 20, 22,22, 20. 83 11
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3. Po-8t 20, 21, 21, 21. 16 11. 5
4 . Po4dt 22,22, 21, 21. 33 11. 9
5. Po-$§t 22,21, 20, 21. 33 11. 9
6 . Wa l | 20, 22, 22, 21 11. 7

Table 5.5 NDT TEST RESULTS

3. POTENTI AL DAMAGE LEVEL:
a.GRADE 1 (Negl Pgible)

b.GRADE 2 (Slight)

c .GRADE 3 (Modee?tat e)

d . GRADE 4 (Seve?Pe)

e .GRADE 5 (TotafP coll apse)
4. COMMENTS AND OBSERVATI ONS:
a. The buil diynpge-einsg oanne eArsesdanst ructure, making
seismic activity due to its construction tyrg
for earthquake resistance.

b . With a damage gradee@8ofscal accarthei roguiti@di nig
having substanti al damage. This indicates si
ri sk of severe damage or <coll apse during sei

c. A score of 1 stiygyme fselsodlhaits tihe tAsamoor ¢

to meet critical seismic safety standards ¢
structural i mprovements.

d. The rebound hammer test shows compressive
columns and 11.7 MPa for the wall s. These
withstanding the | ateral forceiss ppigconreatzeodc elsy
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e . SI'ight cracks observed in the posts of t
increasing the | ikelihood of progressive dan

f . The structure is classified under Cl ass
exhibit s ome resilience, t he observed we akr
significantly increase the buildingds suscep

SCHOOL NUMBER
Name of tNaeg oslcunkohod t| ;M. JEo rShcahto o

% | ¢”/////j/

//////////// i \\\\\\\\\\

Fi g réant: FVi ew Figbr@nt View
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Accuracy: 18624 m

[Tine: 23-09-2024 14:41

Fig 6.3:Performing Rebound Hammer Test

Figure 6.4 Crack on the Post

1ADDRESS OF THEM8@o L Do Bhasts a m

2

4
5.
6

2Dl STRI CT: JORHAT
,AREA: URBARURAL?
. AGE OF THE BUI LDI NG: 65 Year s
NUMBER OF STUDENTS: 85
.BUI LDI NG ELEMENTS
a.Number of door s: 8
Door Side:79.Mm1 m
b.Number of W ndows: 14
Wi ndow sil@e82m. 15m
c .Ramps: Number of Ramps: 1

8 BASI C DETAI LS OF THE

EXPOSURE TO HAZARD TYPES:
a.EARTHQUAKE

b.LANDSLI DE?3
c.FI RE ¢
d . FLOOD ®

BUI LDI NG:

[JSAT25037548

Volume 16, Issue 3, July- September 2025 85
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a. TYPOLOGY OF THE BUI LDI NG:
ASSAM T PRECCS HALF BRI CK WAEEL BUILDI NG
b . BUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BU|I NONEMN&G|I NEERED BW™¥I LDI NG
c. TYPE OF CONSTRUCTI ON:
BRI CK MASOMNMRYONE MASONRARTHEN/ MUD?WALLS
BURNT CLAY BRI CKS/ BLOCK SMASONRY WALLS

CONCRETE BLOCK MASONRY
9 FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT £
10. WALL DETAI LS:

a.WALL MATERI AL:
CONCRETEBURNT BRI BDRESSED SSTAQNERESSED

STONP

11. FOUNDATI ON TYPE: Shall ow foundati on

12. CONSTRUCTI ON QUALI TY:
GOOD?3 FAI R POOR 38

13. 1S THERE ANY STRUCTURAL CRACK AVAI LABLE |
YES ¢ NO 9o

14 OTHER DEFI CI ENT PARAMETERS:
a. WATER SEEPAGHEO?® YES
b. WATER LOGGI NN®: ¢ YES
c. DAMPNESWBESS NO®
d. CORROSIVE® NO?

SCORI NG CRI TERI A
Score(As per 1S 1893:2002 guidelines and Nat
il di

assessment of bu ngs)
Score, -RS = Z+1
Where Z= Zone Factor (1 to 3 based on seismidc
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l (I nfluence factor) = 1
Her e, Z

3(For seismic Zone V)
R( Response Reduction Factor) = 2
Final sc®2re, S=3+1

Fi nal Scor e, S= 2

1. SCORE BASED ON STRUCTURAL SYSTEM AND ATT

2. VULNERABILI'TY CLASSI FI CATI ON:

CLASS A (High vuln®rability)
CLASS B(Moderate valnerability)
CLASS C(lntermediate vulnerability)
CLASS D ( Average 9ulnerability)
CLASS E (Low vulne¥ability)
CLASS F (Very Low dulnerability)
Materi gType o Subypes Vul ner ab
Bearing Class
Structur Al B| C| D| E|F
Stone Ma|Rubble stone (figO
Wal | s mortar or without
Massive stone masg}| | - O] -

|l i me/ cement mor t g

al a2yl N

Earthen/| Mud wal |l s (0]
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Adobe/ Ra|Mud walls with hdgl] | O -
Eart hen el ement s

Adobe bl ock wall g Of -

Rammed earth cong Of -

Unreinforced briagl]l | Of-
mortar
Unreinforced brigl] | Of-|-

mortar with vert.i

Unreinforced brigl] | Of- |-

Burnt cl| |MmMortar

brick/ bl 'ynreinfor

(o]

ed brig |- O] -

masonry reinforced concr e
Unreinforced brig |- O] -
mortar with | intses

floor/roof systen

Confined brick/ bl - | Of -
concrete posts/ti

Unreinforced, i n |- ol -
(various floor/ rag

Concrete

masonry Reinforced, i n c&¢ - ol -

floor/roof systen

Table 6.1: Vulnerability cl assi
Here O = Most | i kel yl owmelfn exaanlipegh,e it yr an @aes s
RVS ScgDamage Potenti al
S < O.|High probability of Grade 5 dam
damage
0.3 < S |High probability of Grade 4 dam
damage
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0.7 < S |High probability of Grade 3 dam
damage
2.0 < S |High probability of Grade 2 dam
damage
S > 3.|Probability of Grade 1 damage

Tabl e 6. 2: Damage Potenti al

Par ameter Description Val ue r an
Z Zone Factor (b{Zone I 1 =
zone ) Zone | 11 =
Zone |V =
Zone V = 3
I | mportance FaclAssam type
school type) School s =1
Hi gher
S e ¢ 0 nSdcahroyo |
=1.5
Facul ties
R Response We Is|h a ple d
Reduction Av e rsaalgep 2 d
Factor (based Pooshgp3d
Score formul {Total Seismic Score -RZ +
Table 6.3. Scoring criteria for Assam
Nati onal policy for Seismic vulner
Scoring Interpretation
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Score Range Gr ade
4-5 Excell ent (A)
3 Good (B)
2 Fair (C)
0-1 Poor (D)
Tabl e 6. 4: Scoring I nterpretat
S| Testit No. of R{ Average (¢ Equi vale
No| Struct Ha mmer Rebound H Compressi Ve
i n N7 mm
1. Po4dt 24,23, 28 25. 5 16. 25
2. Pogt 24,22, 22 24.5 16
3. PoS8t 24,26, 27 25. 5 16. 25
4 . Podt 22,22,20 22.16 11.9
5. Po-5st 22, 25,24 23. 33 13.9
6 . Po-$t 22,24, 25 25 16
7. Wa | | 30,32, 34 30. 66 2 4
Table 6. 5: NDT Test Resul ts
IJSAT25037548 Volume 16, Issue 3, July- September 2025 90
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3. POTENTI AL DAMAGE LEVEL:

a.GRADE 1 (NeglPgible)
b.GRADE 2 (Slight)

c .GRADE 3 (Mode? at e)

d . GRADE 4 (Seve?te)

e .GRADE 5 (TotafP coll apse)

4. COMMENTS AND OBSERVATI ONS:

a . The builditrygppetennganedssamstructur e, whi c
vul nerable to seismic activity due to 1ts
considerations for earthquake resistance.

b . With a damage gradeé@8ofscal accarthei roguitiai nig
having moderate damage. This suggests that t
may not effectively withstand significant ea

c. A score of 2 Hnydpiec astcehso otl h aits tchaet eAgsosrainz e d
meets basic seismic safety requirements but
its structur al resilience.

d. The rebound hammer test indicates compr ess
for the columns and 24 MPa for the walls. W
column strength is insufficienitc flooadinmg.ri ng

The building is classified under Class D,

to its | ack of engineered reinforcement and

f. The presence of very slight <c¢cracks, althot
structur e. Over ti me, these cracks <could pr
ability to resist seismic forces.
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SCHOOL NUMBER 7
Name of 1Chd ng cahmomli Adar shan Si shu Ni ket on, D

> ]
FO > 56 B, 05 =6
(B 2B =[5 e

Figure 7.2: Boundary Wall
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1ADDRESS OF THEDB®&k & DIljdNnGashs, a m

2DI STRI CT: JORHAT

SBDENSI TY: URBUWRA®:

4. AGE OF THE BUI LDI NG: 36 Years
5. NUMBER OF STUDENTS: 90

6. BUI LDI NG ELEMENTS

a.Number of door s 13
Door SilZle:81Im 2 m

b.Number of Wi ndows: 30
Window sil@ge79m. 05m

c .Ramps: Number of Ramps: 1
7TEXPOSURE TO HAZARD TYPES:

a.EARTHQUAKE
b.LANDSLI DE?
c.FI RE 9
d. FLOOD ®

8a. TYPOLOGY OF THE BUI LDI NG:
ASSAM T PECO HALF BRI CK WALL
bBUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BUINMNENGI NEERED B¥dI LDI NG
CTYPE OF CONSTRUCTI ON:
BRI CK MASOMNMRYNE MASONRYC FRAMEUD WAL L

9FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT £
IOWALL DETAI LS:

a.WALL MATERI AL:
CONCRESTBURNT BRIEECKESSED STONBPRESSED STONE

11. FOUNDATI ON TYPE: Shall ow foundati on
12. CONSTRUCTI ON QUALI TY:
GOOD¢ FAI R POORS
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13. 1S THERE ANY STRUCTURAL CRACK AVAI LABLE
YES ¢ NO 2
14 OTHER DEFI CI ENT PARAMETERS:
a. WATER SEEPRASENOF®
b. WATER LOGESNGEO ¢
c . DAMPNESSYES? NO®
d. CORROSI OWNE® NO?
SCORI NG CRI TERI A
Score(As per |I'S 1893:2002 guidelines and Nat
assessment of buildings)
Score, -RS = Z+1
Where Z= Zone Factor (1 to 3 based on seismic
|l (I nfluence factor) = 1
Here, Z= 3(For seismic Zone V)
R( Response Reduction Factor) = 1
Fi nal scbre, S=3+1
Final SBcore, S=
1.SCORE BASED ON STRUCTURAL SYSTEM AND ATTR

2. VULNERABI

LI'TY CLASSI FI CATI ON:

CLASS A (High vuln®rability)

CLASS B(Moderate vualnerability)

CLASS C(Intermediate vulnerability)

CLASS D ( Average 9Yulnerability)

CLASS E (Low vulne®ability)

CLASS F (Very Low Yulnerability)
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S Testin No. of R{Average ( Equi val ¢
No| Struct Ha mmer Rebound H Compress
Strengt h?
1. Po4t 24,22, 28, 23 13
2 . Pogt 24,22, 22, 22.12 12
3. PoS8t 23,22, 23, 21.83 12.25
4 . Pogt 22,22,21, 21.50 12.2
5. Pos5t 22,22,21, 23.5 14
6 . Po-$t 24,22, 22, 23. 8 14. 25
7. Pogt 20,22, 20, 20. 83 10. 5
8 . Pos8t 20, 20, 20, 21. 66 12.22
9. Po9t 20,20, 22, 22.33 12.1
10 Wa | | 30,36, 32, 30. 66 24
Table 7. 1: NDT Test Results

3. POTENTI AL DAMAGE LEVEL:

a.GRADE 1 (Negl Pgible)

b.GRADE 2 (Slight)

c .GRADE 3 (Modenrat e)

d . GRADE 4 (Severie)

e .GRADE 5 (Totald coll apse)
IJSAT25037548 Volume 16, Issue 3, July- September 2025 95
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4. COMMENTS AND OBSERVATI ONS:

a. The bui |l dtiynpe-g rsg oame Arsescamst ruct ur e, i nher e
activity due to its construction typology
earthquake resistance.

b. With a damage grad®©8okcalaccohdi bgitdihd
damage, i ndicating that it is at significan
strong earthquake forces effectively.

c. A score of 3 {dtwygiecastcqhpott hats time tAesagmod ¢

meets most seismic safety standards, though
structur al integrity.

d. The rebound hammer test reveals compressiyv
the columns and 24 MPa for the wall s. Whi | e
columns have critically | ow comprr ersessivset isrntg el
forces during an earthquake.

e. The building is classified under Class E,
Structures in this <category typically 1l ack
deficiencies that compromise their seismic r

f. The high vulnerability of the building is
are crihbtearailng oealde ments. This weakness makes
or potenti al coll apse under seismic forces.
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SCHOOL NUMBER 8

Name of ®HKhé& &dNoho&Ghyon,  Gadom hlatP School

i 94153136
e342474m.
1:34000m 5
09-202415:13 L2 e
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FigureodtlViEw Fig 8a2gk €n wall

S
Latitude: 26.787491
Longitude: 94.153136
Elevation: 113.36¢74m

Figure 8.3: &le View Fig 8.4: Ramp

1ADDRESS OF THEDB&kaDg &iGah, Jor hat , Assam

2DI STRI CT: JORHAT

3DENSI TY: 5 URMBWLRNAL :

4. AGE OF THE BUI LDI NG: 58 Year s
5. NUMBER OF STUDENTS: 48

6. BUI LDI NG ELEMENTS

a.Number of door s: 4
Door Sizlkl:. 715. 0L 7 m

b.Number of Wi ndows: 8
Wi ndow sil0e:83Im 133 m

c.Ramps: Number of Ramps: 2
TEXPOSURE TO HAZARD TYPES:

a.EARTHQUAK®E
b.LANDSLI DE?
c.FI RE ¢
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d . FLOOD ®
8BASI C DETAI'LS OF THE BUI LDI NG:

a. TYPOLOGY OF THE BUI LDI NG:
ASSAM T PECO HALF BRI CK WALL
bBUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BYUINMNENGI NEERED BW¥dI LDI NG
cTYPE OF CONSTRUCTI ON:
BRI CK MASOMNMRYONE MASORRY FRAMBD WAILL
9FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT £
IOWALL DETAI LS:

a . WALL MATERI AL:
CONCREIYEBURNT BRI DRESSED SSTONEDRESSED

STONB
11. FOUNDATI ON TYPEtionShall ow founda
12. CONSTRUCTI ON QUALI TY:
GOOD® FAI R POOR©®
13. | S THERE ANY STRUCTURAL CRACK AVAI LABLE

YES ¢ NO 9

4. OTHER DEFI CI ENT PARAMETERS:
a. WATER SEEPAGE:NO?% YES
b. WATER LOGGBNGNO® YES
¢ DAMPNESBES ¢ NO?
d. CORROSI ON:S® NO?S3

SCORI NG CRI TERI A

Score(As per |I'S 1893:2002 guidelines and Nat
of buil dings)

Score,-RS = Z+1I

Where Z= Zone Factor (1 to 3 based on seismic
Il (I nfluence factor) = 1

Here, Z=3(For seismic Zone V)

R( Response Reduction Factor) = 3

Final sc®8re, S=3+1

Final score, S=1
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1 SCORE BASED ON STRUCTURAL

SYSTEM AND ATTRI

2 . VULNERABI LI'TY CLASSI FI CATI ON:
CLASS A (High vuln®rability)
CLASS B(Moderate vealnerability)
CLASS C(Ilntermediate vulnerability)
CLASS D ( Average 9Yulnerability)
CLASS E (Low vulne¥ability)
CLASS F (Very Low %ulnerability)
S| Testi No. of R{ Average of Equi val g
No| Struct Ha mmer Rebound Ha Compress
Strengt h?
1. Po4t 23,26, 28, 23.83 15
2. Pogt 20, 22,22, 20. 83 12
3. Po-8t 20,21, 21, 21.16 12.25
4 . Wa l | 22,222,211, 21. 33 12.5
5. Wa | | 22,21, 20, 21. 33 12.5
6 . Wa | | 20, 22,22, 21 11.9
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Table 8. 1: NDT Test Resul ts

3. POTENTI AL DAMAGE LEVEL:

a.GRADE 1 (Negl Pgible)
b.GRADE 2 (Slight)

c .GRADE 3 (Mode? at e)

d . GRADE 4 (Sevete)

e.GRADE 5 (TotafP coll apse)

4. COMMENTS AND OBSERVATI ONS:
a. The bui |l dtiynpge-g rsg oame Arsescamst ruct ur e, i nher e
activity due to its construction typology a

resi stance.

b . With a damage grade of 4 according to th

having severe damage. This indicates a high
building is at critical ri sk dariomg <e®air $ migao
forces.
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c. A score of 1 tsympgeiddclsol hiag ¢ dtee dessiamed a s

to meet essenti al seismic safety standards
significant structur al I mprovements.

d. The rebound hammer test shows compressive
columns and 11.9 MPa for the walls. These Vv
resistance to | ateral forces genehathedhbyee

activity.

e . The building is classified under Class B
However, the presence of numerous cracks in
structure, making it highlyseusmepgt iehleattso p
f. The extensive cracking in the st-beatiungl
capacity of the building. This condition po

occupants during seismic activity.

g. Urgent retrofitting measures are require
measures should include sealing and reinforoc
the compressive strength of t heh guaekset § U e al
features such as proper reinforcement and | c

and maintenance are atesmmcsafcetay afo temes ubb i It

SCHOOL NUMBER 9

Name of tBhmd ganaihboaoll :School , Jor hat
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Figure 9.1Front View Figure 9.2: $&ps

Figure 9.3: Rof Figure 9.4 Side View

1 ADDRESS OF THECB&I LPlNBIss a m
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.DI STRI CT: JORHAT

.DENSI TY: 5 U RBUARNAE :
AGE OF THE BUI LDI NG: 61 Years

BUI LDI NG ELEMENTS

a.Number of door s: 10
Door Si zlel;. 717. 0l 1 m

b.Number of Wi ndows: 24
Window silZe:81Im 142 m

c .Ramps: Number of Ramps: 1
6. NUMBER OF STUDENTS: 66

EXPOSURE TO HAZARD TYPES:

.EARTHQUAKE
.LANDSLI DE?

S NEARIN

\‘

.FI RE ®

FLOOD ®
ASI C DETAI'LS OF THE BUI LDI NG:

. TYPOLOGY OF THE BUI LDI NG:
ASSAM T PECO HALF BRI CK WALL
bBUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BUINMNENGI NEERED BW¥dI LDI NG
cTYPE OF CONSTRUCTI ON:
BRI CK MASOSRYNE MASOMNMRY FRAMEBEJD WALL

a
b
c
d

8.B

a

19

9FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT £
IOWALL DETAI LS:

a.WALL MATERI AL:
CONCRETBURNT BRICKESSED STOWBRESSED

STONB
11. FOUNDATI ON TYPE: Shall ow foundati on
12. CONSTRUCTI ON QUALI TY:
GOOD FAIl Re POOR?Y
13. I S THERE ANY STRUCTURAL CRACK AVAI LABLE

YES ¢ NO 9
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4O0OTHER DEFI CI ENT PARAMETERS:
a. WATER SEEPB&E: NO?

b. WATER LOGEEI NGNO ¢
c . DAMPNESS: ¢ NO ° YES
d. CORROSI ON: ¢ NO ? YES

SCORI NG CRITERI A
Score(As per 1S 1893:2002 guidelines and Nat

assessment of buildings)

Score, -RS = Z+1

|l (I nfluence factor) = 1

Where Z= Zone Factor (1 to 3 based on seismic
Here, Z=3(For seismic Zone V)

R( Response Reduction Factor) = 1

Final scbre, S=3+1

S=3

1SCOREASED ON STRUCTURAL SYSTEM 3AND ATTRI BUTI

2VULNERABI LI TY CLASSI FI CATI ON:

CLASS A (High vuln®rability)

CLASS B(Moderate valnerability)
CLASS C(Ilntermediate vulnerability)
CLASS D ( Average Yulnerability)
CLASS E (Low vulne¥ability)

CLASS F (Very Low vulnerability)
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S| Testinn No. of R{ Average (@ Equival e
Nol Struct Ha mmer Rebound HCompressi v
i n N¥ mm
1. Po4dt 21,22, 20, 21.16 12
2 . Pog@t 28,26, 26, 26. 33 16
3. Wa l | 23,22, 23, 21. 83 12.25
4 . Wa l | 22,222,211, 21.50 12.2
5. Wa l | 22,222,211, 23.5 13
6 . Wa l | 24,222,222, 23. 8 13.25
Table 9.1: NDT Test Resul
3. POTENTI AL DAMAGE LEVEL:
a.GRADE 1 (Negl Pgible)
b.GRADE 2 (Slight)
c .GRADE 3 (Moderat e)
d . GRADE 4 (Severie)
e .GRADE 5 (Totald coll apse)
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4 .

a.
activity due to its construction typology a

r

=y

—h

< 99 0 Q

o < O

> @

e

COMMENTS AND OBSERVATI ONS:

The bui | dtiynpme-ga rsgoame Arsescamst ructur e, i nher e

sistance.

With a damage grade of 2 according to th

aving moderate damage. While the building i

e

(¢

o -

—c 5 c -

i smic events and may not wiffrerstawel yi. gni fi

A score of 3 sypgei scdvolt has trtheé edoesanme
mpl i ance with most seismic safety standar
rther i mprove its structural integrity.
The rebound hammer test shows compressi Ve
l umns and 13.25 MPa for the wall s. Al t ho

ceptable range for seismic zones,| dihrey ar
l nerable to | ateral forces generated by ea

The building consists of two parts: one

ry slight cracks. The presence of cracks i
teriorating over ti me, andy wdhfifler thest tneerwln
e overall stability of the entire building

The slight c¢cracking in the older portion
tentially -aBé&dechgngaphei tpadf the structur
acks to prevent furthertegmageg amndtmai bwuali

|l mmedi ate retrofitting measures are nece
il ding. This may involve reinforcing the
suring proper construction tedhnilguesy amd
rrent seismic safety standards. Enhanci ng
stribution throughout the building wil!/l al
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SCHOOL NUMBER 10

Name of the school: Jorhat Adarsha Sanjukt a

Fig 170del:Viw Fig Reb®»und Hammer Test

aitude: 2675784
ongiude: 94212998
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Fig 1&m&ge ®n wal l Fi g 1r0amt :ViFew

1. ADDRESS OF THE BUI LDI NG: Mi t hapukhuri, Jo
HAdDIlI STRI CT: Jor hat
0O REA: ¢ URMBWRAL 3
4 AGE OF THE BUI LDI NG: 56 years
5. NUMBER OF STUDENTS: 32
6. BUI LDI NG ELEMENTS

a.Number of door s: 5

Door Sid€: 05ml15 m

b.Number of Wi ndows: 9
Wi ndow slilze:7nml. 3 m

c .Ramps: Number of Ramps: 2
7.EXPOSURE TO HAZARD TYPES:
FdEARTHQUAKE
0d ANDSLI DE?

OdF | RE ¢
R4FLOOD ¢

8.BASI C DETAI LS OF THE BUILDI NG
a. TYPOLOGY OF THE BUI LDI NG:

ASSAM T PECC? HALF BRI CK WAEEL BUIAL DI NG

b.BUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BUI|I NONEMNMN&G|I NEERED BW¥I LDI NG

c. TYPE OF CONSTRUCTI ON:
BRI CK MASKOMNMRYONE MASONRARTHEN/ MUD?3WALLS

BURNT CLAY BRI CKS/ BLOCK SMASONRY WALLS

CONCRETE BLOCK MASONRY

9.FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT /£
10WALL DETAILS:

a.WALL MATERI AL:

CONCRETEBURNT BRI BDRESSED STAQNERESSED
STONP

1’ FOUNDATI ON TYPE: Shall ow foundati on
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122 CONSTRUCTI ON QUALI TY:
GOOD? FAI R POOR ¢

13. I'S THERE ANY STRUCTURAL CRACK AVAI LABLE
YES ¢ NO ?

14. OTHER DEFI CI ENT PARAMETERS:

| WWATER SEEPAGES NO® YES
O WWATER LOGGI NG NO®¢ YES
OdWMAMPNESS: ¢ NOS? YES
RICORROSI| ON: ¢ NOS? YES

SCORI NG CRITERI A
Score(As per |I'S 1893:2002 guidelines and Nat

assessment of buildings)

Score, -RS = Z+1

l (I nfluence factor) = 1

Where Z= Zone Factor (1 to 3 based on seismic
Here, Z=3(For seismic Zone V)

R( Response Reduction Factor) = 2

Fi nal schr e, S=3+1
S=2

1. SCORE BASED ON STRUCTURAL SYSTEM AND ATTRI

2. VULNERABI LI TY CLASSI FI CATI ON:

CLASS A (High vulnérability)

CLASS B(Moderate va@lnerability)
CLASS C(lIlntermediate vulnerability)
CLASS D ( Average 9%ulnerability)
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CLASS E (Low vulne¥ability)
CLASS F (Very Low Yulnerability)
S| TestiNo. of RebouncAver |Equi va
Stru of N/ Compr e
S of Streng
Rebo|N/ nftm
Ha mm
1. Wa l | 34,26,25,24,28,227. 7519
2. Po4gt 24,20, 26,22, 23 23 13.7
3. Po@t 32,30,26,28, 27 28.6 |21
4 . PoS8t 33,28,26, 30, 32 29.8 |23
5 Podt 30,24,28,26, 30 27.6 |19.3
Table 10. 1: NDT Test Resul ts
3. POTENTI AL DAMAGE LEVEL:
a.GRADE 1 (Negligible damage)
b.GRADE 2 (Moder ate damage)
c . GRADE 3 (Substanta al damage)
d . GRADE 4 (Very heavy )
e .GRADE 5 (Destructd on)
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4. COMMENTS AND OBSERVATI ONS:

aThe assessment of the building shows that
98 indicating substantial vulnerability to

bA score of 2 indypateshobbatishenAsswamfair c.

it meets some basic seismic safety standar
structural integrity.

Large and extensive cracks in most walls a
the non structur al el ements are at risk of

dlt suggests that while the Dbuilding may wi

i
S

d

r

f

significant damage during severe earthquakes

eFrom the NDT test, compressive strength of

that while they are capable of Dbearing stan

extreme conditions.

fThe compressive strength of the columns r an
strengt h, whi ch coul d compromi se overal/l S

assessment and potenti al reinforcement.
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SCHOOL NUMBER 11

Name of the school : Jorhat Adarsha School ,

18 %Ijn ;
e 2H102041456
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Fig 11.1:Front View Fig 11.2:3%de View

'
,‘3\ 1‘

| L
" ﬂf“"" "y

Lamdezamns ' g\ 41

e 94212987 ey
gﬁ 3
1605 .

Fig 11.3: dassroom Fig 11.4Crack on floor

1. ADDRESS OF THE BUI LDI NG: Mi t hapukhuri R
2 DI STRI CT: Jor hat
3. DENSI TY ¢ URBARNML?
4. AGE OF THE BUI LDI NG: 48 years
5 NUMBER OF STUDENTS: 4 2
6. BUI LDI NG ELEMENTS

Number of doors: 6

Door Si t2.:03am09m

Number of Wi ndows: 12

Wi ndow slilzelim 1. 2m

Ramps: Number of Ramps: 2
7. EXPOSURE TO HAZARD TYPES:

a. EARTHQUWAKE
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b . LANDSLISDE

C. FI RE 0

d. FLOOD 0

8 BASI C DETAI'LS OF THE BUI LDI NG:
a. TYPOLOGY OF THE BUI LDI NG:
ASSAM T PECC® HALF BRI CK SWAEEL BUIAL DI NG
b . BUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BU|I NONENMN&G|I NEERED BW¥YI LDI NG
c. TYPE OF CONSTRUCTI ON:
BRI CK MASOSHRYNE MASONMRYRTHEN/ MUD SWALLS
BURNT CLAY BRI CKS/ BLOCK3MASONRY WALLS
CONCRETE BLOCK MASONRY
99 FLOOR DETAI LS:
a. PREDOMI NANT MATERI AL OF THE FLOOR: MO F
10. WALL DETAI LS:
a. WALL MATERI AL:
CONCRETYBURNT BRI ORESSED STQAMWNDRESSED

STONE
11.FOUNDATI ON TYPE: Shall ow foundati on
12 CONSTRUCTI ON QUALI TY:

GOOD?3 FAI Re POOR 38

13. 1| S THERE ANY STRUCTURAL CRACK AVAI LABLE
YES ¢ NO 3
14. OTHER DEFI CI ENT PARAMETERS:

a. WATER SEEPAGENO® YES
b. WATER LOGGI MGNO?3 YES
c. DAMPNESS: ® NO? YES
d. CORROSI ON: ¢ NO? YES
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SCORI NG CRI TERI A
Score(As per IS 1893:2002 guidelines and Nat
of buil dings)
Score, -RS = Z+1
Where Z= Zone Factor (1 to 3 based on seismic
l (I nfluence factor) = 1
Here, Z= 3(For seismic Zone V)
R( Response Reduction Factor) = 2
Final scBPre, S=3+1
Final Score, S= 2
1. SCORE BASED ON STRUCTURAL SYSTEM AND ATTRI
2. VULNERABI LI TY CLASSI FI CATI ON:
CLASS A (High vulnérability)
CLASS B(Moderate valnerability)
CLASS C(lIntermediate vulnerability)
CLASS D ( Average wulnerability)
CLASS E (Low vulnePability)
CLASS F (Very Low VYulnerability)
S Testi|No. of RebouAvera¢Equi val
Struc No. ofCompres
RebourStrengt
Ha mme 1N/ ntm
1. Wa | | 32,26, 32,28, 2526.1 17.5
2 . Po4t 20, 22,26, 24,21/22.6 13
3. Pogt 24,20,20, 22, 2321. 8 11. 8
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4 Po-8t 26,24, 22,25, 2023. 4 13. 8
5 FIl oor 24, 22,18, 22, 2021. 2 16

3.POTENTI AL

a

O O O T

.GRADE
.GRADE
.GRADE
.GRADE
.GRADE

g b~ WDN B

Table 11. 1:

DAMAGE LEVEL:
(Negligidle damage)
(Moderate damage)

NDT Test

(Substantial damage)

(Very heavy)
(Destrucdi on)

4ACOMMENTS AND OBSERVATI ONS

aThe

school-typeangénasamed

activity
resi stance

due

structur e,

to i t s constructi on

Resul ts

typol ogy

[JSAT25037548

Volume 16, Issue 3, July- September 2025
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bwith a damage grade of 2 according to the
having moderate damage, Il ndicating that it
withstand significant earthquake forces effe
cThe school receives a score of 1, indicatin
severe seismic vulnerabilities and inadequat
dThe compressive stflegndNt/mmdf) tame ddloomng 1(11 N
for withstanding the | ateral forces generate
as buildings in seismic zonesersgtetg. higher
eThe school's foundation may be compromi sed
to soil erosion or |liquefaction during an ea
further endangering structural stability.
fAs a-emginneered building, the school | acks
resilience, such as proper l oad distributdi
significantly increases its vulnerability du
SCHOOL NUMBER 12
Name of thdosbhooModel, Qoomphoasti t e School
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Fig BERodt View Fig 1”ac@k :or€ fl oor

Fig 1”a&k :orC post Fig 1rRac¢k :orC r amp

1 ADDRESS OF THE BUI LDI NG: Mi t hapukhuri R
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DI STRI CT: Jor hat

AREA: ¢ RURALS URBAN:
AGE OF THE BUI LDI NG: 42 years
NUMBER OF STUDENTS: 45

BUI LDI NG ELEMENTS

a.Number of door s: 6
Door Sil2e:06Im 1m

b.Number of Wi ndows: 10
Window silzeO05m. 15m

c .Ramps: Number of Ramps: 1
7. EXPOSURE TO HAZARD TYPES:

a.EARTHQUAKE
0d ANDSLI DE?
OdF | RE 5
RIFLOOD ¢

8. BASI C DETAI LS OF THE BUI LDI NG

a. TYPOLOGY OF THE BUI LDI NG:
ASSAM T9 PECC? HALF BRI CK WAEEL BUILDI NG

b.BUI LDI NG CODE COMPLI ANCE:
ENGI NEERED BUI|I NONEMNMN&G|I NEERED BW¥I LDI NG

c. TYPE OF CONSTRUCTI ON:
BRI CK MASOMNMRYONE MASONRARTHEN/ MUD3WALLS

BURNT CLAY BRI CKS/ BLOCK ®MASONRY WALLS

CONCRETE BLOCK MASONRY
0. FLOOR DETAI LS:

a.PREDOMI NANT MATERI AL OF THE FLOOR: MORT /£
100. WALL DETAI LS:

a.WALL MATERI AL:
CONCRETEBURNT BRI BDRESSED STAQNERESSED

o g b~ w0 D

STONP
11. FOUNDATI ON TYPE: Shall ow foundati on
122 CONSTRUCTI ON QUALI TY:

GOOD? FAI R POOR 3
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13. I S THERE ANY STRUCTURAL CRACK AVAI LABLE I
YES ¢ NO ?
14. OTHER DEFI CI ENT PARAMETERS:

a. WATER SEEPAGENOG® YES
b. WATER LOGGI MGNO? YES
c. DAMPNESS: 5 NO® YES
d. CORROSI ON: ¢» NO? YES

SCORI NG CRI TERI A

Scor e As per I S 1893:2002 guidelines and
assessment of buildings)

Score, -RS = Z+1

Where Z= Zone Factor (1 to 3 based on seismic
Here, Z = 3( For seismic Zone V)

Il ( I nfluence factor) = 1

R( Response Reduction Factor) = 3

Final sce3re, S = 3+1

S =1

1. SCORE BASED ON STRUCTURAL SYSTEM AND ATTRI
2. VULNERABI LI TY CLASSI FI CATI ON:

CLASS A (High vuln®rability)

CLASS B(Moderate vaulnerability)
CLASS C(Intermediate vulnerability)
CLASS D ( Average 9Yulnerability)
CLASS E (Low vulnePability)

CLASS F (Very Low VYulnerability)
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S| Test |No. of Rebound|Aver gEqui va
Stru of NgCompr e
S RebouUyStreng
Ha mmgN/ nfm
1. Wa l | 24,22,32,26, 22,2827 18. 5
2. Po4dt 24,26,28, 20, 22 24 14. 5
3. Pog&t 23,20,25,22, 24 22. 8 13.5
4 . PoS8t 28,26,24,27, 22 25. 4 17
5 Po4t 24,22,23,24, 26 23. 8 14
6 . Po-5t 28,26, 24,28, 22 25. 6 17. 2
7. FI|l oor{20, 22,18, 20, 22 20. 4 10. 5
Tabl e 12. 1: NDT Test Resul
3. POTENTI AL DAMAGE LEVEL:
a.GRADE 1 (NegligiBle damage)
b.GRADE 2 (Moderate damage)
c . GRADE 3 (Substantdéial damage)
d . GRADE 4 (Very hea®wy)
e .GRADE 5 (Destructd on)
IJSAT25037548 Volume 16, Issue 3, July- September 2025 122

t s


https://www.ijsat.org/

SAT

_T_ International Journal on Science and Technology (IJSAT)
-

~

E-ISSN: 2229-7677 0 Website: www.ijsat.org 0 Emai | : edito

4ACOMMENTS AND OBSERVATI ONS:

aThe school typemmgaaseamed structur e, Il nher e
activity due to iIits construction typology a
resistance

bwith a damage grade of 4 according to the
having very heavy damage, indicating that i
withstand significant earthquake forces effe

cTh®chool receives a score of 1, indicating -
severe seismic vulnerabilities and inadequat
dThe compressive stflendNt/mmdf) tamae ddloomng 1(11 N
for withstanding the | ateral forces generate
as buildings in seismic zonesersegbetg. higher
eThe school's foundation may be compromi sed
soil erosion or | iquefaction during an eart:6@F
further endangering structural stability.

fAs a-emginneered building, the school | acks
resilience, such as proper | oad distributi
significantly increases its vulnerability du
gGi ven the current state of the building, T
could involve reinforcing walls and col umns
|l ogging, and enhancing overaldkstructur al i n
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SCHOOL NUMBER 13
Name of the school SiKhmalL. Gh&Sctoahar dpamat

Fig 13.1:Front View Fig 13.2:Roof Truss
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