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«» Department of Education strategy
«» Lesson learnt

es

es

SN| Year | M Deaths Damages

1 | 1255 One third Population of K\ A Lot of _da‘rh'age of.ﬁt)u.ses and temp|
affected in ‘KV (Ist earthquake‘-ij] record)

2 | 1408 Many people A Lot of damage of housés and ten

3 | 1681 Many people A'Lot of damage of houses-and ten

4 | 1833 | 7.7 414 people 4,040 in KV & 18,000 in whole count

6 | 1980 | 6.5 103 people 12,817 damaged, 2‘,5'00 collap:

7 | 1988] 65 721 66,382 buildings damaged

8 | 2011 | 6.9 6 people 14,544 damaged and 6,435 compl.

destroyed

mmeCHs 1994, Pandey & Molnar 1988, JICA 2002,
)

1934 Bihar-Nepal Earthquake
Total people died
O Whole country — 8,519

0 Kathmandu Valley — 4,296
(50.4%)

Total houses damaged
O Whole country — 207,000

O Kathmandu Valley — 56,000
(27%)

Source: DUDBC, Ministry of Physical Plannin
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Fall of Dharahara in 1934 Earthquake hintsoha snd Rkt 197001977 o4
) Ghantaghar and Kathmandu

Durhar Square

Some of Recent Research Findings ahout
After the Kathmandu Valley

earthquake

Before the
earthquake

Why such heavy of damage in Kathmandu Valley? Why such heavy of damage.........2

. Forrgation of Kathmandu Valley Geological features of Kathmandu Valley (K\)
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A schematic geologic cross-section in the Central Nepal Himalyas, Modified from Stocklin and Bhattari (1981)
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Geological features of Kathmandu Valley (K\) Borehole and sediment distribution in the Kathmandu Valley

Shivapuri

Q Digital Elevation Model
of the Kathmandu Basin i ke

O Shows the borehole
location and cross-
section in west to east

o Northern part of the
basin consists [

riverbed materials and south to north
(Sand, Clay and : Q 340 borehole
Gravels) and southern points in KV. O iy
Depth ranging
part and central part from few
mostl consist  of i ; . meters to 550
Organ)ilc Clay %///(//' 7/ 2o /% Lacustrine facies i m at central
r”/////////%'/ [ Talus deposits part of KV
///////.//I///;////A Basement rock
- Kathmandu Valley Phdiliokl
Kathmandu Valley Basin ° _ Boreholo
Source: Dept. of Mines and Geology, Nepal - River; D-=15=HS=9_12‘<"‘
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T Ik ' a Amplification or de-
amplification of
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Q Duration of motion
L., These soft sediments and [z ness are the imaparameters t_hosq can is increased
.., change the property of seismic waves and he_nce ressible for amplification of IVS (rock) > Vs (sand) I
oo the ground motion
o0 - sl - _ The soil profile acts as filter modifying the amplitude and
ss0, = ssof nature of the motions.
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Structural vibration

the Kathmandu Valley, Nepal z g
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| Structural vibration the soil, very large damage
- \ , characteristics or total collapse may occur
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|| strument used in Analysis and result (F - Predominant frequency of the sites)
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H/V spectral ratio of 5 zones

» Study area is divided into
five different range of
predominant period using
natural break technique
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Predominant period variation map of the study area (Kathmandu Vallevll
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> Period in the study area varies from 0.1-2.05 s
> Period in central part varies from 1-2 s, which coers about 30% of the urban area of the valle

Predominant period contours for the Kathmandu Valley

Dominan}
N period,

\ Dominant period
contours -

Contour interval: 0.2s

2748 2%

T T T
» Higher period range in the eastern and western parof the valley is separated
by the long low period line extended from north-wessto south-east in the valley

> This also proved the assumption made by the geologist who werenking in KV

Basement Contour map for the Kathmandu Basin based on the
proposed relation,D=146.01f, 12079
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3D view of basement topography of the Kathmandu Bas
/

-400

Longest buried ridge which
separated the central large

Large deep depression in
depression from the eastern

the center part of the .
valley represents the main " Base

shallow depression is extended

Some ohservation of recent visit in Eastern and
Western part of Nepal

ancient lake of the valley from northwest to southeast

Some ohservation of recent visit in Eastern part of Nepal

< No major problemin
design

<+ Problem in construction
quality

Some ohservation of recent visit in Eastern part of Nepal

< No major problem in
design

<+ Problem in construction
quality

Some ohservation of recent visit in Western part of Nepal

<+ Problem in design

< Problem in construction
quality

Some ohservation of recent visit in Western part of Nepal

< Minor in design

<+ Problem in construction
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Visit in Sindhupalchkowk District DOE Strategy for Improvement of School Physical
: N ~ Facilities in Nepal

U Decentralization

< Need identification through community (Bottom up
approach)

< Program implementation through Community

< Ensures ownership & thereby Ensures sustainability of
the created facilities

Q Collaboration with I/NGOs
Harmonization

Quality Supervision

Involvement of social mobilizers
Better Transparency (Public Audit)
Effective in awareness Raising
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DOE Strategy on Ilesign_a. !:onstruction of School Example: Type Design Prepared by Department of
Buildings Education

Basic Principal for Design/Drawing

1. Structural Safety of Buildings (Design as per Building
Code).

2. Child-friendly and disable friendly design and
construction.

3. Environment-friendly design & construction

4. Easy to understand, simple to construction and less RCC Band

maintenance

Load Bearing Wall and Steel Truss

Example: Type Design Prepared by Department of Example: Type Design Prepared by Department of
Education Education

-

Lipped Channel

Tubular Steel Frame Structure Galvanized Lipped Channel Frame Structure
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DOE New Strategy
School Earthquake Safety Program (SESP)

U Retrofitting of existing vulnerable school

buildings

» There are large number of school buildings
(Approx. 50,000 (?))need retrofitting program
however it require huge resources (Financial and

Manpower)

School Earthquake Safety Program (SESP)

NEED for Kathmandu Valley

< Approximately 980 (?)school buildings out of about
1400 buildings of the valley are vulnerable to
earthquake

< Approximately 700 buildings need retrofitting and
about 280 buildings need dismantling and

reconstruction

School Earthquake Safety Program (SESP)

Some of the issues in the current program
Department of Education has started the school retrofitting

program since 2010, however there are some issues in the
current program

< Risk assessment of the Valley considering the ground
response during earthquake

< Need identification (Need to be identified exact school
buildings for retrofitting)

« Priority for retrofitting program (Priority identification )

% Cost estimation (norms, code, guidelines etc.)

< Implementation modality

» Can we maintain quality through cost sharing modality?

» Do we need to redefine the community participation?

School Earthquake Safety Program [SESP]
Some lessons Learned

“ Present provision of Contribution from School and
community (currently 15%) is too high and it should be
reduced

“ Community awareness is a much needed program to create
the demand of retrofitting as well

% Technical capacity of DEOs should be increased by increasin
the number of adequately trained qualified professionals

<+ Supervision technicians shall be trained and existing numibe
shall be increased

<+ Mason training should make as one of the priority program
of the Government

“ Multi stakeholder partnership is necessary for successful
implementation of the program

THANK YOU

Vulnerability of School Buildings in Nepal
Critical Analysis
O Location problem

< Donated land

% Near jungle

“ Near landslide area

% Top of the hill

“ Near the river and streams

% Steep slope area

% Filling area
Qa Planning & Design

% Haphazard, without master pla

% Occupancy change g
O Budget

< Design as per the available bud

% Lack of priority from governme
(quantity only)
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\ulnerahility of School Buildings in Nepal
Critical Analysis %

O Construction quality problem

K3

< Without minimum
standard/norms
<+ Addition as per need

K3

< Mix construction (behave
differently with each other)
K2

< Mason problem
QO Supervision problem

<+ Supervision from technical
manpower

O Monitoring problem
<+ District level
< Central level




