BUILDING CONSTRUCTION

EARTHQUAKE RESISTANT




Elements of Engineering seismology

Seismic behaviour of traditionally built constructions of India =~~~ S SSISEIDIUG )
Seismic provisions of strengthening and retrofitting measures
Common modes of failure of reinforced concrete buildings
Introduction to Is: 1833( part 1): 2002 with certain specified clauses

Disaster management
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ELEMENTS OF ENGINEERING SEISMOLOG

» Earthquake- the ground vibrations both feeble and strong produced on the
surface of the Earth due to any reason whatsoever are described as
earthquakes

1. Anti centre

Epicenter Seismic Waves

2. Seismic waves

3. Seismograph




CAUSES OF EARTHQUAKES

. Superficial or surface causes

7. Volcanic causes

3. Tectonic causes Earthquake
Resistant e

Seismic Resistance Vibration Control Base Isolation
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SIFICATION OF EARTHQUAKES

» [n the basis of location TYPES OF EARTHQUAKES

] ] » Tectonic Earthquakes --occur when rocks in
> |]|'| thE I]HSIS |]'|: thEII" CdUuSe the earth's crust break due to geological forces

created by movement of tectonic plates.

» [n the basis of focal depth  ~ Yelcanic Earthauakes occur in conjunction

with volcanic activity.
. > Explosive Earthquakes result from the
> [In thE hﬂSlS ﬂf explosion of nuclear and chemical devices.

» Collapse Earthquakes are small earthquakes

intEI'ISIty/ mﬂgﬂltUdE in underground caverns and mines.




INDIAN SEISMIC ZONE MAP




SEISMIC BEHAVIOUR OF TRADITIONALLY
BUILT CONSTRUCTIONS OF INDIA

» Introduction-

[raditionally built constructions of India include small structure

constructed in brickstone word for combination therefore the masonry

buildings which are brittle structure fiave proved to be the most
vulnerable to strong seismic forces

Major casualities which occurred during earthguakes such as Bhuy

egarthguake in Z00/




SEISMIC PERFORMANCE OF MASONRY
BUILDINGS

| Failure of connection between
walls

7 Absence of proper bonding
between perpendicular walls at
the junction

5 Llarge size of gpenings




COMMON MODES OF FALIURE

Out of plain failure
In-plain faliure

Diaphragm failure

Connection failure

!
2.
3.
4.
2.

Non-structural components failure /




Earthquake Design Level

AVAILABLE SEISMIC RESISTANCE
(ASR)

» LONDITION:-

(ASK) <(MSK) > SEISMICALLY WEAK STRUCTLURE LIABLE T0 BE
UAMAGED DURING EARTHAUARE

Earthquake Performance Level
Fully Operational ~ Operational Life Safe Near Collapse
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COMMON MODES OF REINFORCED
CONCRETE BUILDINGS

| Horizontal and vertical
irregularit/es

7 ldentification of Seismic damages
in building components

3 Lolumns beams slabs infill walls
foundations

4. Ductile detailing as per
I8:15920. 1955,

Foundation




TYPES OF IRREGULARITIES

» Vertical rregularities * Horizontal irregularities

/

2
J
4




DAMAGES IN COLUMNS

(a) Strong Columns, J (b) Weak Columns,

Weak Beams Strong Beams

Figure 5: Two distinct designs of buildings that
result in different earthquake performances -
columns should be stronger than beams.



TYPES OF FOUNDATION

» Shallow Foundation
» Lombined footing
» Mat foundation

» Pile foundation
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IS : 1898 (PART-1) : 2002
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TYPES OF DISASTERS

>

. Earthquake | Selttlng.ufflres
] 2. epidemics

7. Lyclone 3. deforestation

3. Drought 4 pollution

4 flood







