CLE 324 NATURAL DISASTER MITIGATION AND
MANAGEMENT

University Elective

Total : 50 Marks
Weightage : 20 Marks

Last Date for Submission: 26.04.2013

STEP 1. Locate your town or city in Seismic Hazard Zonation Map of
India (IS 1893 (Part 1) : 2002, CRITERIA FOR EARTHQUAKE
RESISTANT, DESIGN OF STRUCTURES PART 1 GENERAL
PROVISIONS AND BUILDINGS)

STEP 2. Identify your Zone (Zone Il /1II/IV/V)
STEP 3. Use the Appropriate form (Annexure 1)
STEP 4. Download the manual Rapid Visual Screening (RVS) of Buildings

for Potential Seismic Hazards: A Handbook. Second Edition
(http://www.fema.gov/library/viewRecord.do?id=3556)

STEP 5. Use the form from Step 3 and do Rapid Visual Screening of your
house (procedures for RVS is details given in the manual). Find
out the final score value for your building.

STEP 6. Identify the damage probability of your House building

A sample filled form given in the last page with this for your reference



Rapid Visual Screening of Buildings for Potential Seismic Vulnerability

FEMA-154/ATC-21 Based Data Collection Form (Seismic Zone Il)
Address:

| Pin

—_— e e e L | Otther kenfifiers

_— GPE Coordinates (if available)
Mo. Stories Year Built

1 ; ; Surveyor Date

Total Floor Area (sq. ft.l2q. m)

Buiding Name

Use

— F : ook : s T : : i | Current Vizual Condition: Excatent [/ Goed [/ Damaged [/ Distressea (]
Buiding on Sfiltz | Open Ground Floor: ves [/ Ne [
Construction Drawings Available: ves [ rno

— | ; ? PHOTOGRAPH
(OR SPECIFY PHOTOGRAPH NUMBERS)

Plan and Elevation Scale:

OCCUPANCY SOIL TYPE (1S 1893:20021 FALLING HAZARDS
. - = o————
gsr:mu HG,';‘;'E': Rl ;‘331-;““1*- m:‘ it ryf" S-I:-l ue-m: g&l 3&” 5:| Crimmeys  Parapets  Claddi -!.‘:E'I:l|er
EmerSesvice  Industriadd School 104 — 1000 1000= . T a " .
BASIC SCORE, MODIFIERS, AND FINAL SCORE, 5
BULDING TYFE Wiced 5 52 =] ] o3 DR URMz =T TFe
FRBME b e @ we EANIRD)  [EAMD-FDN

Basic Soors 5.0 T 45 44 48 44 IT; 43 45 36
Mt Rise (4 10T saries) NA 2 MA 4 42 04 42 04 45 a6
High Rise [>7 stories) NA A0 N A0 00 04 A KA NiA A
Vestical Imegquarity a0 20 A 5 20 20 45 20 45 15
Flan Freguiarity a8 a8 a8 03 48 3 48 08 48 a3
Code Detaifng NA 4 NA Y] 04 A NA HA NI A
Sol Type Y T 34 T 34 Y 32 Y] Y 04
Soil Type 1l a8 14 AD 4 a8 s 48 a8 48 03
Liguiiabiz Scil 20 20 20 20 20 20 15 A4 14 14

FINAL SCORE, 5

Resulf Interpretation (Likely building performance) Further
5<03 High probability of Grade 5 damage:; Very high probability of Grage 4 damage Evaluation
o ; i i i . Recommended
03€5<07 High prooabiity of Grade 4 damage; Very high probabiity of Grade 3 damage
075420 High procabiity of Grade 3 damage; Viery high probabiity of Grade 2 damage
20€5<30 High prosaibiity of Grade 2 camage; viery high probabiity of Grade 1 damage YES NO
S>30 Prodability of Grade 1 damage
t = Estimaned, subjective, or unreiiable data FRAME = Size| Frame S5Wi = Shear Wall LURM3 = Uneeinforced burnt brick
DINK = Do ol Know INF = Burmt Brick Masonsy Infill Wall LM = Light Metal Of SIDNE Masanry (CEMm manar)
MRF = Moment-Resisting Frame  BAND = Setsmic Band RD = Rigid dizphragm
FD = Fexible Ciaphragm URIMY. = Unreinfoeced masoary [lime mortar)




Rapid Visual Screening of Buildings for Potential Seismic Vulnerability

FEMA-154/ATC-21 Based Data Collection Form (Seismic Zone Il

| Address:
: J g ! Pin

Other kentifiers

GFS Coordinates (if available)
No. Storees Year Built
1 1 ; Surveyor Date

Total Floor Area (2g. ft.leq. m)

Buiding Name

Ugz

—_— T ] yorer ] v : . i | Current Visual Condition: Excedent [/ Good (' Damaged [/ Distessed []
Buiding on Siilts ! Open Ground Floor: ves O /ve [0

Construction Drawings Available: ves [J invo

— | ’ : PHOTOGRAPH
{OR SPECIFY PHOTOGRAPH NUMBERS)

Plan and Elevafion Scale:

QCCUPANGY SOIL TYPE (15 1893:2002) FALLING HAZARDS
gﬁm“ m:"': etk :"E"ig‘“"‘w“ﬂ; " h?rsgl u;’ff.fi Isl»eil %'"53 l:nrlr_—-'LF F':lrlnjeis "‘I:Ein -:}t'l:l|er
EmerSenvice  Indusria  Schaol 101- 1000 1000 L i :

BASIC SCORE, MODIFIERS, AND FINAL SCORE, 5
BULDING TYPE Wood 51 52 1 G2 b=} LM URMZ URMI URME
(FRAME ] WEF (=10 IPFI [BAKD-RDY  (BAMD-FD0
Basic Score 44 EL 38 30 36 3z 34 EL 30 24
Mit Rise (4o 7 sanes) IR +04 MR +02 +04 +02 +0.4 +04 2.4 04
High Rise [>7 siones) MR +0.5 MR +0.5 +0.8 +04 N L) IR L1
Vertical |megularity -3 -2 MR -20 -2.0 -20 20 20 15 -15
Plan kreguiarity 45 -5 45 05 45 05 45 05 4.5 ]
Code Detailing MR +14 A +12 +1.6 +12 2.0 +20 MR A
Soil Type Il 4.2 05 A& 05 48 08 48 03 2.4 04
Soill Typa 1l 46 -12 -1.0 -10 -12 =10 -12 -12 4.8 08
Liguifiable Soil -12 -15 -1& -15 15 -14 16 -15 1.6 -18
FINAL SCORE, 5
Result Interpretation (Likely budding performance) Further
5403 High probabiiity of Grade 5 damage; Very high prooabiiity of Grade 4 damage Evaluation
: . it 2 Racommandad

03€5<07 High probabiity of Grade 4 damage; Viery high probabiity of Grade 3 damage

07<5<20 High probabiiity of Grade 3 damage; Very high probabiity of Grade 2 damage

2045430 High probabiity of Grade 2 damage; Very high probabiity of Grade 1 damage YES NO

5230 Proiability of Grage 1 damage
t = Esimated, subjective, or unraiiable data FRAME = S22 Frame S\ = Shear wall URM3 = Unreinforced burnt brick
DMK = Do Mot Know ®JF = Burnt Brick Masonsy Infil Wall LM = Light Metal of Stone masenry {Cem mortar)
MRF = Moment-Resisting Frame BAMD = Setsmic Band RO = Rigad digphragm
FO= Fexible Diaptvagm URMY = Urreinforced masonry (lime martar)




Rapid Visual Screening of Buildings for Potential Seismic Vulnerability

FEMA-154/ATC-21 Based Data Collection Form

(Seismic Zones [V & V)

Pian and Elevation Scale:

Address:

Pin

Other entifiers
GPS Coordinates (if available)
No. Stories

Year Built
Date

Surveyor
Total Floor Area (=q. ft.59. m)
Buiding Mame

Uze

Current Visual Condition: Excetent [ 1! Good []f Damaged [/ Diszessed [
Buiding on Stilts / Open Ground Floor: ves [0/ we O
Construction Drawings Available: ves [ ruo [

PHOTOGRAPH
(OR SPECIFY PHOTOGRAPH NUMBERS)

OCCUPANCY SOIL TYPE (IS 1893:2002) FALLING HAZARDS
gﬁmb ﬁ;;"': edenii g‘:ﬂ"i;*-'"“*”’f l:‘ “o0 HE;I:H “;?Jﬂni-gcl ;rﬁpes; u:-er.e F‘:lrlnjels CI:Ein ctrl:»ler
Emer5envice  Industridd  School 101 - 1000 1000= ' ' Ty p g ’

BASIC SCORE, MODIFIERS, AND FINAL SCORE, S
BULDING TYPE Wiod 51 52 1 c2 o3 LR URM2 URNG URME
(FRAMS ] MEF) (173 IHF (BAMD-FLY  [BEND-F)
Basic Score kX 28 32 25 28 26 28 28 18 14
Mid Rize (4 to 7 siones) IR +02 A +04 +0.4 +02 +0.4 +04 42 04
Hign Rise [*7 siones) MIA +06 1Y +06 +0.8 +0.3 MR A MIA MR
Verfical Imeguiarity -2.0 -4 A -135 -0 -10 -1.0 -10 10 -10
Plan imeguiarity 4.5 -5 .5 -5 A5 -5 4.5 Q35 4.5 -03
Code Detailing MR +04 MR +2 +1.4 +02 1Y A 1S A
Soil Type I 04 -4 -4 04 -4 -4 -4 04 0.4 04
Soil Type I 48 -5 <6 05 46 -4 46 05 46 -5
Liguifiable Soil 48 -12 -1.0 -12 48 -5 46 05 48 05
FINAL SCORE, §
Result Interprefation (Likely building performance) Further
5<03 High probabiity of Grade 5 damage; Very high protabiity of Grade 4 damage Evaluation
03€507 High prodabiity of Grade 4 damage: Very high probatiity of Grade 3 damage Hiecommnan s
07€5<20 High probabiiity of Grade 3 damage; Very high probabiity of Grade 2 damage
20<5<30 High probabiity of Grade 2 damage; Wery high probabiity of Grade 1 damage YES NO
5>3.0 Probabilty of Grade 1 damage

* = Estmated, subjective, or unrsdiable data

DNE = Do Kol Know

FRAME = 5%l Fame

SW = Shear Wall

INF = Burnt Brick Masonry Infil Wall LM = Light Metal

MRF = Moment-Resisting Frams
FD' = Flexible Diaprragm

BAND = Seismic Band
URMM = Urreinforced masoery (lime mortar)

URM3 = Uneeinforced burnt brick

Of Shonie Masanry (Cem maortar)

RO = Rigid digphragm




RVS Score | Damage Potential
S<0.3 High probability of Grade 5 damage: Very high probability of Grade 4
damage
0.3 <S5 <0.7 | High probability of Grade 4 damage: Very high probability of Grade 3
damage
0.7<S<2.0 | High probability of Grade 3 damage: Very high probability of Grade 2
damage
2.0<S < 3.0 | High probability of Grade 2 damage: Very high probability of Grade 1
damage
S=>3.0 Probability of Grade 1 damage

Classification of damage to masonry buildings

Classification of damage to reinforced concrete
buildings

Grade 1: Negligible to slight damage

(No structural damage, slight non-structural
damage)

Hair-line cracks in very few walls.
Fall of small pieces of plaster only.

Fall of loose stones from upper parts of buildings in
very few cases.

Grade 1: Negligible to slight damage
(No structural damage, slight non-structural
damage)

Fine cracks in plaster over frame members or in
walls at the base.

Fine cracks in partitions and infills.

Grade 2: Moderate damage

(Slight structural damage, moderate non-
structural damage)

Cracks 1 many walls.
Fall of fairly large pieces of plaster.
Partial collapse of chimneys and mumptys.

Grade 2: Moderate damage

(Slight structural damage, moderate non-
structural damage)

Cracks in columns and beams of frames and mn
structural walls.

Cracks in partition and infill walls; fall of brittle

cladding and plaster. Falling mortar from the joints
of wall panels.

Grade 3: Substantial to heavy damage
(moderate structural damage. heavy non-
structural damage)

Large and extensive cracks in most walls.

Roof tiles detach. Chimneys fracture at the roof
line; failure of ndividual non-structural elements
{partitions. gable walls etc.).

Grade 3: Substantial to heavy damage
(moderate structural damage, heavy non-
structural damage)

Cracks in columns and beam-column joints of
frames at the base and at jomts of coupled walls.
Spalling of concrete cover, buckling of remnforced
bars.

Large cracks i partition and mnfill walls, failure of
individual infill panels.

Grade 4: Very heavy damage (heavy structural
damage, very heavy non-structural damage)
Serious fatlure of walls (gaps in walls); partial
structural failure of roofs and floors.

Grade 4: Very heavy damage (heavy structural
damage, very heavy non-structural damage)
Large cracks in structural elements with
compression failure of concrete and fracture of
rebars; bond failure of beam reinforcing bars: tilting
of columns.

Collapse of a few columns or of a single upper
floor.

Grade 5: Destruction (very heavy structural
damage)

Total or near total collapse of the building.

Grade 5: Destruction (very heavy structural
damage)

Collapse of ground floor parts {e.g. wings) of the
building.




Rapid Visual Screening of Buildings for Potential Seismic Vulnerability
FEMA-154/ATC-21 Based Data Collection Form (Seismic Zone Il
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