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Wenchuan Earthquake (2008), China
Magnitude = 7.9



Study Area

Chittagong Hill Tract 
(CHT), Bangladesh

Rangamati Municipality 
(54 Sq Km)

Bandarban Municipality  
(15 sq km)

Khagrachari Municipality 
(14 sq km)
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HAZUS -MH: 

Models

FLOOD HURRICANE EARTHQUAKE



BASE MAP PREPARATION



Á Satellite Image

- Geo -referenced 
and projected in 
BTM

- Physical feature 
survey



Field Work for Base Map Preparation



Field Work for Base Map Preparation









Development of Building 
Database

Rangamati : 18773  
Bandarban : 7410
Khagrachari : 11936

Number of buildings in each Municipalities



Required Data for General Building Stock 

Building Floor area  

Number of stories  

Building occupancy class (28+ classes)

Number of occupants (day, night)

Structural types (36+ types)

Building Vulnerability Characteristics

Replacement cost, Content cost

Developed for all 
buildings

Developed for Selected 
buildings  based on the 
structure type



Field Survey Work

Level I Level II

ÅStructural type (36 types)
ÅOccupancy class (33 classes)
ÅNumber of stories
ÅBuilding age (<10, 10-30, >30 yr)
ÅNumber of occupants (day, night)
ÅVisible physical condition  (poor, 

average, good)

ÅVulnerability factors  (soft story, 

heavy overhang etc.)

ÅPhotos of building

Level I

+
ÅPlan sketch
ÅDimensions of key 
building components 
(column size, wall layout etc.)

ÅSlab system
(cast-in-place, pre-cast)

ÅVulnerability details 
(short column, floor opening etc.)

Level IIILevel 0
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Building Occupancy Classes

Building Occupancy = Building Use

Occupancy class  is important in 

determining  economic loss, since 

building value is primarily a 

function of building use.
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Building Structural Types

Damage is predicted based on building 
structural type.

The key factor in assessing overall 
building performance, loss of function 
and casualties.

More structural types are added to 
HAZUS to better characterize some 
typical buildings in Bangladesh: 

ωNon-engineered RC Building
ωUnreinforced MasonryτConcrete Roof
ωUnreinforced MasonryτFlexible Roof
ωTin Shed & Bamboo



Concrete Moment Frame 
with Unreinforced 

Masonry Walls

Concrete Slab - Column 
Frame



Lightly Reinforced Concrete 
Frame (Non - Engineered RC )



Unreinforced Masonry with Concrete Roof & Floor (BC) 

BC - Brick in cement mortar masonry with concrete floor are masonry buildings with 
concrete slab and structural masonry wall and no confined reinforced concrete 
column. 

BCL



Unreinforced Masonry with Flexible Roof (BF,BL) 

BF - Brick in cement mortar masonry with flexible roof are similar to the one with 
concrete floor.  However, due to lacking of rigid diaphragm that confines the 
masonry wall, its seismic behavior is considerer poorer.



Tin Shed (TSL)Bamboo (BAL) 

TSL - Tin shed is minimum standard 
structure constructed by tin shed for wall 
and roof. 

BAL - Bamboo refers to building which 
use bamboo as structural component to 
resist both the lateral and gravity loads. 



BUILDING SURVEY LEVEL 1 & 2



LEVEL3 SURVEY-Schmidt Hammer



Ferro scan Test on Frame elements

ÅStirrups  location

ÅMain bar location

ÅDiameter  measurements

for main bars



Direct shear test for 
masonry structures


