I —
o ’
;"' E{- ;-f? ‘;.' :jr*r {

o

i =,
I
L \ |
o ‘




PATANKA
NEW
LIFE
PLAN

Patanka Navjivan Yojna

UNCRD
26 January, 2003



Project Team

The People of Patanka

EDM (Earthquake Disaster Mitigation Research Center)
Hiroshi Arai, Tetsuo Kubo, Neil Britton, and Hiroyukl Kameda
NCPDP (National Center for People's-Action in Disaster Preparedness)
Rajendra Desai, Rupal Desai, Chandra Bhawsar, Harshad Talapad, Ankit
Patel, Pankaj Oza, Harish Patel and Balaji.Joshi
NGOs Kobe
Ryuta Suzuki, and Masakiyo Murai
NSET-Nepal (National Society for Earthquake Technology-Nepal)
Shiv Bahadur Pradhanang, Amod Mani Dixit, Bijay Upadhyaya, Ramesh
Guragain, Ram Krishna Kasula, Krishna Bahadur Khadka, Ram Lal Kasula,
Tulsi Das Kasula, and Prem Lal Kasula
SEEDS (Sustainable Environment and Ecological Development Saciety)
Anshu Sharma, Manu Gupta, Neena Khanna, Sourabh Gupta, -Abhijit Lakhia,
- Chandra Bhakuni, Kamya Ramchandran, Surya Kakani, Shivangi Chavda,
Jai Bhavsar, Rajendra Salvi, Kanayailal Patel, Mushtag Fakir, Mihir Joshi.
‘Gargi Tewari, Rupali Bajaj, Magan Dharsi, Govind Dharsi, Nataha Kokotos,
- Stefani Khausﬁr Ram Krishna, Krishna Bahadur Khadka, Uditya Gahil,
- Swapnil Joshi, Parth Bhavsar, Rahul Ranade, Dharmendra and Shubrahi
UNDRD (United Nations Centre for Regional Development)
Rajib Shaw, Kenji Okazaki, Yuko Nakagawa, Yuriko Tsunehiro, Kazushi Maki
and Mas:anﬁ Kobayashi {Kyotu University)

Project Advisor:
Anand Swarup Arya

- Coordinator for Shake Table Testing:

Rajendra Desai {NCPDP}

Coordinators for Rehabilitation of Model Village:
Manu Gupta and Anshu Sharma (SEEDS)

Coordinators for Nepal-Gujarat Mason Exchange and Training Program:
Amod Mani Dixit (NSET-Nepal) and Manu Gupta (SEEDS)

Overall Project Coordinators:
Manu Gupta (SEEDS) and Rajib Shaw (UNCRD)



.lTlI‘
( il'i

f.”D":p

* DURYODG NVARN. ot
« EDM . JAPAN

« FES, cAUMNY
*GAP Inz UG A
*BHl, U.S.A

¢ BCPDP . INDIA

« NCOM, INDMA

-}ﬂ* -
NBET,
*UNCRO,
'YIDE ,
SOVT.C
«PEOPLE
MTAN






Contents

Acknowledgement
Preface

1. Introduction

2. Issues and Project Methodology
3. Activities

4. Project Impact

5. Future Direction

Appendix

-




Acknowledgement

The Project Team wishes to express its special thanks to the donors of the project Gap
Inc., Private Citizens from USA, Japan and India, Indian Association of Boston, Clemson
and Washington DC., Rotary Club of Bangalore Cantonment, and Friedrich Ebert
Stiftung (FES, India). GeoHazards International (GHI) supported the Nepal-Gujarat
Mason Exchange Program. Gujarat State Disaster Management Autharity (GSDMA)
helped in dissemination of PNY experiences to different parts of Gujarat, while National
Center for Disaster Management (NCDM) supported its national dissemination, The
local governments (district, bleck and Panchayet) provided support for the adjustments in
the rehabilitation packages of the government scheme. The success of the project was
altributed to the hard and dedicated work of the people of Patanka for the rehabilitation
of their lives and livelihood. The People of Patanka and the Project Team jointly own the
project.




Preface

Patanka Navjivan Yajna (PNY), meaning Patanka New Life Plan, was a joint endeavor
of different organizations of diverse nature from India, Japan and Nepal. The main target
of the project was to establish a model of holistic rehabilitation, with incarporation of
different elements of livelihood, and involving the local people in the decision-making and
implementation process. |n addition to the people of Patnaka, project pariners included
non-government organizations of India, Japan and Nepal, research institute, international
organization and government bodies at different levels

Many useful lessons were learnt during the whole process, starting from gaining of trust
of local people, training and confidence building, joint implementation under the
government scheme, and incorporation of livelihood programs. The mast challenging
issue was the exit policy of the Project Team, where the ownership transfer,
sustainability of efforts, and dissemination of experiences were key points. Cerain

schemes were developed to address these issues, and the results In long-term are yet to
come

Over the last one and a half year, many organizations and individuals were involved in
the project. Many professionals visited the site, and took part in the training programs in
different capacities. It is certainly a challenging task to summarize all these experiences
in the form of report. This current report thus provides only a glimpse of all the activities
performed in the field. The enclosed CD-ROM provides two video-clips of the village
recr::-nstructlun and shake table demonstration testing. The detailed activity reports of all

of EUSTEIHELIE recovery programs. Wu:. the Project Team shall be glad if the readers find
this report useful, and our target will be achieved if the readers want to use the
methodology in practice







India and its earthquake risk

Incha 1s a vast country with an area of 3.29 million sq. km. and a populanion of more than 1 billion

The country is geographically divided into three pans'; Himalayan Region, Riverine Regon and
Coastal Region. The Himalayan regon 15 characterized by a wide vanation n topography, geology,

soil, chmare, flora and fauna; and vanous ethme groups with vaned socio-cultural tradinons, and is s
umigue geographical enniy of the country. The Riverme region 15 spread across northem, western,
and central parts of the country, Lm.lur]mg the mnland parts of the larpe coastal states. The coastal
region has also a large spread (more than 7,500 km long), with increasing numbers of populaticon
settling down in the coastal regrons.

India 12 one of the most disaster prone (both narural and man-made) countries for its large number of
population.  Major disasters include cyclone, droughe, esrthquake, epidemics and flood  In the
decade of 1988-1997, disasters in India affected over 24 million people per vear, with an average
casualty of 3,116 in each vear, In 1998, disasters affected mare than 34 million people, with a casualry
uf 98467, These stanstics show that disaster 15 2 mujor 18sue in Indis, and has 2 sipnificant impact on
the country’s development process.

The entire country i divided into five seismic zones, Zone [ being the region of lowest seismuc
actvity and Zone V' beng the region wath the highest seismic hazand  For obvious reasons
assoctated with tectonic plate boundaries, the north and northeast parts of the country belong o
Zaone V. A parch of Zone V is also observed in the western part of Guarac  12% of the country is
locared m Zone V, 18% i Zane IV, 26% 1 Zoae 111, the rest i Zone 1 and 1. Some major
earthquakes of the country before its mdependence (in 1947) includes: 1819 Kachehh Earthquake (M
8.0), 1833 Bibar Eartheuake (M
17), 1869 Assum Earthquake
(M 75, 1897 Shillong
Earthquake (M 87), 1905
Kangra Earthquake (M 8.0,
1918 Assam Earthquake (M 7.6),
1934 Bihdar Earthquake (M 8.3)
and 1941 Andaman Earthquake
(M B1) Most of these —
carthquakes were confined
the northern part of the country,
with mountainous terram having

relatively low popuolation density,
Thus, the major effécts of these
latge earthquakes were restnicted [ Zone I
to changes in the topogmaphy, B Zone T
chanses 1 the dver courses,
'.l-"llhEﬂt directly affecting buman Q x [ 1Zone M
lives. B Zone IV
Increasing population  growth, Zone V

miptation from roeal to urban
areas, unplinned settlements
and growth pattern i urban
arcas, und vulnemble

Seismic zoning map of India

High Powered Conmittas (HPC) on Disaster Managemant Reporf, Govemnment of india, Ocaber 2001
¥ India Disasiter Repon. Oxford University Press. India, 2000
" Wiulnershity Atlas of (ndia. Government of Indra, 1957
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construction practices have increased the earthqguake nsk
af the country considerably ia last the Gfty years, This
contributed to large numbers of casualties in recent years,
even by moderate carthquakes. The 1988 Bihar-Nepal
Earthquake (M 6.5), 1991 Urtarkashi Earthquake (M 6.6),
1993 Latur Earthquake (M 64), 1997 labalpur
Earthquake (M 6.4), and 1999 Chamoli Earthquake (M
6.8) are some of examples of this type: Thus, w can be
said that India has 2 moderate earthquake hazard, but
high o very high earthquake nsk, which is caused by an
ncrease i vulnerability,

Ristribution of selsmic zanes in India

The state of Gujarat and region of Kachchh

Gujarat 15 located in the western part of India, Gujarat 1s one of the most progressmve states of India
mn the field of development and mdustry. Tt has an area of 196,000 sq km, however vast areas ate not
habitable. The state caputal is locared in Gandhinapar, 3 twin town of Ahmedabad. The total
population 15 41 milhon (1991 census), which is estimated to increase (o 47 million in 2000, The rural
population s relanvely high (66%). The populaton density is 210 persons per square kilometre but is
not uniformly distributed. Kachchh distriet, for mstance, is sparsely populated.  The literacy rate is
selatively lugh at 61%, whetemn 45% of ruml population and 63% of urban population are litegate
However, unlike other states, Gujarat has a high net annual domestic product, and high per capita
annual income, compased to other states in India

Kachchh is the largest distnet of the stire and is
surrounded by the Rann of Kachchh to its narth
and east  The Gulf of Kachehh divides Kachehh
from the Kathiawar pemnsuli.  Kachchh s
separated from the Sindh region of Pakistan by the
Great Rann of Kachehh. The salt m the soil makes
this low-lying marsh arca almost completely barren.
Only on scarrered 'islands’, which nse above the salt
level, is there vegetabon. Dunng the rainy season,
the Rann pf Kachchh fills wath water 1solanng the
Kachchh region from the rest of the stare. Because
of this, the people of Kachchh have preserved their
local customs and madiions o 4 much greater
degree than elsewhere in the state”. Map of Gujarat

* The Bhy) Eafthquake ol Januacy 28, 2001 Cansaquences & Fulire Challenges, EDM-IIT Repar. April 2001




The Archacological Survey of India has found
Buddhist caves of Emperor Ashoka's time dunng
excavation of Kateshwar The Chinese world
tmaveller Hue-en-Sang noted around five thousand
Buddhist caves in the region. The art, craft and
culture of Kachehh flounshed under the Gupta
Empire, and the Chinese pilenm  mentioned
Kachehh as very prosperous under the benevalen:
administration of Guptas, After the decline of the
Gupt empire at around 500 AD, the Maitraka
established themselves in Kathiawad with its capital
at Vallabhi, presently known as Bhaynagar. Dunog
this nme, Kachchh was under the rule of Sindh bur
the Arab ruds between 725 AD and 735 AD
weakened the rule of Harsha and its rule was finally over by wremal rebellion. Dunng the
subsequent Arb rule, the governor of Irag sent a force 1 conguer the Sindh provinee. Thev
destroyed all frace of Alors authonty over Kachehh and gradually conquered Kachchl, Saurashrea
and Gupamt. But due to the resistance of the Gurar and Chalukys ruless of Guparit, the Arab's had
to withdraw. There 15 no wace that they serded senously in Kachehh. The Sama Rajpu, populatly
known as "ladeja’, came from Sindh and ruled Kachchh from 1510:1948 AD and were one of the
longest dynasties o rule anywhere i India.

The long madition of indepiendence and the relaive solanon of this regon have eesulied in o
people’s living an independent mode of life. The economy and ¢ommerce of this reglon is not
stronigly dependent on the rest of the state. The long history of this region hias also provided sevesal
tounst attractions; and toiditional handierafts and toursm are major sources of revenue and
livelthood The people have also faced extreme hardghip at regular intesvals, due to occurrences of
different types of disasters. Major disasters of the region include eyclones, drought, and earthiuakes
Creclones hat the area at regular intervals, the latest one being in 1999, Water is a perennial problem in
the region,

Palace in Bhuj

Bhuj Earthquake of January 26, 2001

The earthquake of January 26, 2001 (magnitude 7 7, USGS) = . ¥ ’ :
devastated the entire state of Gujant causing extensive loss of |, -

life and property. The mpact was parnculasly severe in
Kachchl and s neighbonng distnets of the state, It is
estmated that 13,881 lives were lost, besides, over 300,000
butldings were collapsed and more than twice that number
were severely damapged, This was a tmagic blow o the region
that was suffening from a drought condition and the aftermath
of two cyelones in last three vears

The damage wrensity wn the epicentml region has been
cstimated berween MSK Intensity X and X1, signifying that
the earthguake was extremely destructive. Around 80% of
Kachchh distner {the hardest-lut area) belongs to the Seismic
Zome NV, where carthquakes with MSK mtensity IX are
expected. About 20% of the distnet 1s m Sasmue Zone IV, |
where earthquakes wath MSK mtensity VI are expecred | -  Crr e

Seismic zoning map of Gujarat
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(Sesmite Code of India, 1984), This region has
expenenced one of the largest earthquakes 1o have
occurred in India in modern times (magmitude 8.3 in
1819, leading to the death of over 2000 people even
though the area was sparsely populated), causing a
significant change in the wpogmphy. Other major
carthquakes mn the region mclude: 1903 (M 6.0), 1940
(M 6.0} and 1956 (M 7.0). Thus, the regon 15 known
for its very high earthquake msk and the current
carthquake is not an exception.

Higtorie pholo

showing the effect ol 1819 earthguaka
—_— = —_—

Building stocks and its classification

In India, building stocks are divided wnito four eategunes™ Category A (buildangs made of feld stmnes,
un-burnt bricks and clay structures), Category B (manly brick buildings), Category C (reinforced
concrete bulldings and well-constructed wooden buildings), and Category X (made up of informal
matetials like grass, thatch ete). Out of these, Catepory A and X can be considered as non-
engmcered, Category B s ‘less-enginecred’, and Category C as engineered.  The most vulnerable
types for earthquakes are Category A and B, since the materials are heavy, with stones, mud or brick
walls, with reinforced concrete slabe as the mof in some cases

Rural and wban construction have its chamctensnc
features in India. A typical representative of the niml
housing i5: 60% of Category A, 35% of Category B, 2% of
Category C and 3% of Category X In contmst, for the
arban  housing (eg., in Ahmedabad i Gujarat) the
composition is 24% of Category A, 71% of B, 4% of € and
1" of X. For the mral aress, the bulding marenals are
mostly local and/or indigenously produced. In most cases,
construction is done by the house-owner, and sometmes
by local masons. In contrasy, for the urban areas,
constucoon 18 done by a contractor, with mason and
helper from different areas, with very hide or no
myolvement of the house owner. The involvemert of the
house-owner 15 regarded as a kev factor for the non-
engineered housing,

Building stocks of Gujarat

! Wilnerablity Allgs of India. Goverimant of india, 1097




The bulding stocks of Gujarar reveal that Category A
(stone masonry) and B (bnck masonry) have the largest
stock, and the state has very hittle engineered construction.
The Bhup ecarthgquake hit the distncts of Kachehh,
Jamnagar, Patan, Rajkot, Surendranagar and Ahmedabad
severely. The companson of bulding stocks in these
districts show that, with the exception of Ahmedabad, in
most of the distncrs, the major compositions of buildings
are non-engineeted. The bulding stocks af Kachchh
district powmnrs out the mmportance of non-engmeered
construction, and stresses these non-engineered structures
use traditional techniques. However due 1o lack of
adequately tmined masons, the traditonal technology s
often not  tmnsferred to  the local  community
approprintely.  Lack of confidence, low awareness and
madequate traiing  characterise problem of the non-
engmeered construction,

Bullding stocks of Kachchh district

Livalihood In Kachehh







Issues of rehabilitation and reconstruction

Several recent earthquakes in different parts of the world have pomted out the importance and need
to promote a culture of safer building practices. This 1s specifically relevant in the contexr of
developing countnies, where the application of building codes and regulations are often neglected. A
spectfic problem occurs for non-engineered constmicnons. built by the mformal construction secior,
withour any monitormg and mspection process dunng construction.  The success of seismuc safety
constmucnon for the non-engmeered bulldings are often attnbuted to (1) the awareness of the house
owners and masons, (2) training, (3) transferring proper technical <kills to the masons, and (4)
provithng confidence to the community for the effective use of technology for non-engineered
CONSIICHION.

Teadivonal Gujarat. housing  has  two  basic
attnbutes, namely, spatial planning and building
system. Both these aspects at a given point in
ume are products of evolution over hundreds of
years. Asa result they bots are optimized for the
prevailing local context. Spatial planning takes cate
of the lifestyle of the people that i primarily thar
of agriculturist. Tt also helps o conform the life o
the local environment. The building system on the
other hand protects the house aganst the elements
such as ram, wind, sun and other chmatc elements
It has been ohbserved that damages 1w these
buildings are mamly due w failure of the walls
and roofs. The heavy waght of the roofs causes i M- ). gEASE)
much damage o the stocture. The walls are no
jomnted properly, and therefore, each wall behaves
differently dunng shaking, resuling m the falure
of the stucrure.  Also. sometimes smaller
fragments of stones are used to wnfll the walls,
which have usually two igger stones for mnner and Drawling of atypical rural house
outer walls. These smaller stones often fal to

retun cohesion, and the wall thus separates into iis cumporent party.  Apart from these traditionl
buildings the damnged structures also include those made of stone with cement mortar, or those

made of bincks in mud and cement mortar.  All these features point out that the building practices

niced improvements. One obvious solution is to give training to masens and engineers to make the

safer building practices.

The vast gap between relevant knowledge and practice is an unpormant aspect in this regard.
Regardless of the stare of development, 11 15 commonly observed that existing knowledge and
technology are not always used. As long as the end-users are not empowered and have confidence in

the technology, the process s not susminable The process of mansferring knowledge nto practce s

referred o implementation technology, which = the process of knowledge, empowerment and
sustainability, based on the coopemtion of related stakeholders,

Past experiences show that the lessons of the camhquakes are often forgotten. To prevent this, a

eulture of disaster reduction needs to be promoted. Thus culture can be developed only when local

people are invnlved in the process. The ownership of both the problem and the solution lies with

the Iocal communinies; and disaster reducnon mibanves provides certain ncentives 1o the people.

TYPCAL  tWELLME (T
DATERANA, &.3e8 =T,

! Kameda |2001): 3 EQTAF Workehop Procesdings; Mania: The Philippines. EDM Technical Repon Mo, 19 March 2001
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This 15 abways a challenging factor. It is often observed thar in the
rehabilitation period, external agencies, donors and NGOs descend un
an impacted area, build the houses and hand over to the people Thus,
the people do not have a direct artachment to the process, and often
the technology 15 not tansferred in this approach. The reconstrucnon
efforts are Jurgely ad-hoe, meaning there 15 no strategic framework
or coordination. Inadequate planning, coupled with lack of disaster
preparedness and  mitigation  infrastructure, poor informaton
disserunanon and inapproprate measures for accountability aggravare
the problem. As populanon increase has been felt in most parrs of the
world directly contnbunng o nsing mend of life loss, appropnate
rehabilitanon and mitgaton can porentially reduce loss of lives .
The expenences of recent earthquakes in India (Latur, 1993, Jabalpur,
1997, Chamoli, 1999) and clsewhere (Kobe, 1995, Turkey, 1999, and
Tawan, 1999) have shown that the need after the earthquake is to
improve livelihood, and to enhince the coping capacity of the
commuaity to provide sustinable development. Past earthquakes in
India point out that a program based on the need of the community achicves 4 great success in long-
term sustamability. Thus, it is very important (o have a proper perspective of the taditnon and
culture of the community, and thereby formulanng the right progeam for the rght group of people
l'hus the major prubll:ms and challenges targeted in the current intative include:
Promotion of calture of safer butlding practces,

= Bndging the gap between knowledge and practices,

= Preparanon of a model rehabilitanon program,

= Involving people in the process of rehabilitanem, and

= Incompamting livelihood ssues m the long-term recovery process.

Project methodology

PNY (Patanka Navjivan Yojna: Patanks New Lafe
Plan) was the jomt endeavor of a number of
arganizations in Indi and Japan. The project was
implemented in the village of Patanka, in the distrct
of Patan, the neighboring district of Kachehh, The
site was located 180 km northwest of Ahmedabad
here were two major components of the mutiutive:
one reconstruction and rehabilitation of the
model village, and training and confidence
building through shake-table demonstration
testing. The characrensuc feature of the mimanve
was to focus on the holisnc approach of
rehabilitanon, where speafic focus was given on the

Damage In rural area

improvement of the livelihood. The other aspect of
the mtiative was to  establish a model of
cooperation among different stakeholders from
govemment, non-government, academics  and

Schematic map of Patanka village

Maskray | 1085). Disagter Miigation. A Communily Based Appigach, Oxlord Publization, 1988




miernatonal organczations. The emphasis was to formulite a strategy {or effective disaster reduction,
which could be applicable 10 4 wader geographical area with different cultural and socio-economic
condiion.  The key point is the adoptability of safer building practices, and irs application
Through demonstranon testng, it ¢ needed (o measure the impact on the community is measured
and is developed an effective means for confidence building in the community.

The need for a model approach in community rehabilitation was felt recently more than ever
before. The reasons for these are obvious. Disasters in secent decades were causing more deaths
than it did eacher in the century. The worse still, same arcas gor affected by disasters over and aver,
and yet the relief and rehabilitation carried our following one disaster did lirtle to protect them agains:
the subsequent ones. In the areas vulnerable to recurrent disasters, the approach of not learmng
from past expenences, had led to o musemble disaster-poverty eyele.  Lumited education and
awareness among the stakcholders, and lack of confidence n disaster-resistant practices such as
construction were tegarded as two major reasons for the repention of the same nustakes and tragedy
Cver many years, attempts were being made ro develop sustamable disaster management models that
can effectively reduce nsk This had been a rather difficult exercise. Expernience showed that most
‘models” exasted as long as there was external support to the local community. The intative faded
soon after exrernal assistnce was withdrawn, Ulomately, this resulted 10 the vulnerability of the
community increasing to it previous levels. It was also felr that increased coordination and capacity
butlding among wid agencies, long-rerm plannmng and a greater understanding of the recovery and
rehabilitanon issues could potentally improve post disaster actions at the community level Thus, the
urgency and need for developing a model approach was strangly felt following the earthguake.

PNY was concerved 15 a model program right from its inception stage. It sought 10 empowes
the affected community to the extent that they are sufficiently redilient against furure disasters, [t
attempts to link immediate response in the form of relief (o mamnstream development. Most
impartantly, it amms to reduce the role of wid agency in local rehabilitation action to a paint wherein
the local community completely takes over the
functions insofar performed by aid agencles

A further point relates 10 Risk Management' and
its application m the real word.  The shake mble
demonstration testing and unpact analysis wis part
of ‘establishing the context” for effectve disaster
reduction. A two-step method was envisaged for
this: fiest to study the housing adaptation process,
as evidenced from the expenences m the past
enrthquakes in India. The second step transferred
adaptalnlity through the demonstation testing
This process should lead 1o the dm"dupmmr of
mmplementation  strateges  for  effective  nsk
reduction. The nsk management process could be
exemplified 1 the framework of the post-disaster
scenanio with  the mvolvement of  different
stakeholders, based on the local needs and
prionities.

* Risk Managemant Slandand, ASNES 4360 1829, Jomt AusiraliaMew Zealand Standard. SAA Pubicalion. 1998
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Activities

- Rehabilitation of model village
- Shake table demonstration testing
- Nepal-Gujarat mason

exchange program




The willages in Gujarat are characterized by
traditional easte systems, mainly based on
livelihood. Patanka has representatives from six
major castes: Alir (farming), Rabars (nomadic),
Harijans (lower castes in the caste system),
Brahmins (worship), and Suthars (carpenters),
and Nai (Barbers). However, their occupation
has changed over time, and different rypes of

employment such as labar, going out to the town, gl

cutung stones had been popular i recent years
There were 276 households in Patanka, and' the
population was 1071 poor to the earthquake
Among  these honses, 2200 houses were
completely deswoyed, and 45 houses were
severely damaged. Educanon level was relanvely
low i the willage, wath almost ao literacy i the
women,

The process of cehabilitation is based on
concems related 1o community needs in the
aftermathy of the disaster, and the need to
inerease overall ecapacity 1o make them
independent and resilient to future disasters:
Experience shows that in any disaster situation,
especially  carthquakes, individuals  and
ncighbors are the best disaster managers.
Rehabilitation  should therefore also be a
mitigation exercise . The am of the PNY
minative 15 to make holisnc rehabilitanon with
earthquake safe houses, and approprate
hvelihood securry. The main components of
PNY are therefore:

*  Rehabilitating lives of the residents of
Patanka providing safer houses, better
infrastructure and greater livelihood
secarty,

¢ Shake Table Demonstmaton for
bullding local capacities i earthquake
resistant construction,

* Troumng, Capacity Bulding &
Momtoring 1ts impact, and

* Formulanon of model for future post
disaster rehabilitation programs.

Pt

Rehabilitation of model village

Damage in Patanka

T achisve safe and sustalnable ivelhood through
seitfiep, cooneraion and education

Goal
Te Ul & standard model fof disaster resistant
equipped with safer and sustainable
od, which. well ‘sefves lis own developmen!
na 2rves as a moded for others

S &

.

= 1:Enﬂhﬂhmhmmmmm Tuture
"mﬂ?m the communily jn ideniifying

~of bveliioed for making itssll

il ' r eommunities 50 that f is aware of Iis
“ngdsﬂhﬂvﬂyagh!umtaﬁme

' Wm tutable standards for tisaster
fesisian ﬂﬂmilh&s Py assisting the community
onsirale. It achievaments in  the post

= ‘.'iaMu information on implamantatian
Mﬂw& olobally

¥ From Disaster fo Communiy Cavalppment: The KOEE Expenence; UNCRD Publication, 2003
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An ideal process in the post
disaster scenatio needed w
link immediate recovery to
development.  Broadly the
process followed three stages.
In the first stage, an overall
plan defined the pnncples
and  the am of the |
rehpbilitinon exercise.  The [
second stage was carned our
jomntly wath the community n

4 twoeway flow between the
Projeet Team and individual

Jid
Inpkseriston

by
lanturinkaty

STAGEN STAGE

households. The third stage was the exit phase for the Project Team after 1t ensured sustanabaliry of
its interventions while the comnuumniry prepases iself to ntegrate itself to mamstream development.

The first thing was setting up the bauc
prnciples for  planning the rehabilitation
mtervention.  The imervention had to be
participatory in which the involvement of the
community should increases geadually, The
program should be flexible with enough
buffers for time and resources created in the
ovenall project schedule  Intervention should
follow minimum standards on qualty of
benefits for the commumiy. Rehabilitation
was not just a short term gap filling exercise. In
most cises, the community faced threar of
recurrent disasters and therefore rehabilitanon
should be amed at reducing  ovemll
sulnerability.  This would 1mply blding

communities assefs, achieving sustanability of

tivelihood, building houses that could protect
sgamnst  furure  earthquakes and  an
mfrastructure that potenually mmproved the
quality of life of the community.

wrmﬂu:rrm caried out Ralief opsralions
nmediatel ‘after the earthquake. This was the first
NEraCie 'Oﬂ! hmm In determining. iha
peds of wﬂymﬂm the first visit, a

: -}ﬂu'--= be colected b The
community's ~ thelr halses, thair
" ciofhi 'lffrhmwmmndhmmc
1]* wes wvery hepful in delerminng future

%&W the Dialogue, Demonstration and
e, o communify womean were
separatsly highlighting their  specitic

e of the workshop was

Restlufion In fhis case;

clubbed together In form of a
'mmmmmmmmm
m o fhe vilage enabied good

 Thee dialogue was siructured n
ﬁn%mmnﬁaﬁhm;me

Rehabilitation should be empowerng. The Project Team would not, and

should not, rematn with the community forever A well-planned rehabilitanon
exercise could significantly mctease the capacity of the communty for & more
effective response. Social, economic and psychological aspects are mntegral
parts of the rehabilitanon program. “Livelihood” could not be ensured only
by safer housing and suitable income, but would need to mclude 1ssues such
15 welfare, health care, medical service, educational facilities, labor condinon,
disaster prevention and others manmmed m good balance

Commiunity training

Model used in PNY



op Urider. it PNY Helped to Understand community néeds and preferences. The projest feam also
- : hmﬁﬂmmmmmwm The eammunity was ready 1o bulld (heir house
;ﬂ guidance and’ A Toem ol buliding material thal was ol avadable locally. The ares
mﬁm ﬂmﬁmﬂm“ 4 resull, Inere was farge-scale migration from Ihe cammunily. The rehatidliation
Plan 3 1c ﬁbgh w lasues. The communiy comprised varous ethnic groups. Each had its own siyle of
510 e respectesd I 1he rehabiliialion exercise was successiul
Eﬁmu (GSOMA), special body consfitited In the attermath of the earhquake and
ililation af the' (communiies; advised the Projact Team 1o mesitich thele quanium ol
. nce i -: ol ﬁnnmrndlﬁﬂﬁmn kind: GSDMA advised that since, the villagers would be gatting thiir
Al e sation from Ifve-govemment, any Autther uncantrolied assistance would create focal anomalies m the reglon,
e 5 located in the Zong Ewmwmd Selemic hazard map of Indis, which indlcates that the area is
e arthquakes. The extreme chimalic condition and the socic-acaonomic aspects of the area
2 210 bulld the Iraditional housing made of siones. adabe and in some cases
Mhﬂﬂl‘lﬂm Thshndhﬁ ‘Becompsanieq by appropriale awareness, Iraning and capacity bullding amang
trlnhﬂ | masons, engineers, and house owliers. There was thus an urgent need for the integrated rEning program, where &l
cifierant staneholers shoukd act togeiher lor the dissemination of techinology

Rehabilitation should also incorporate the
local cultural aspects and should oy to The ww plan was desigred, based oo post
wculeate safer construction calture w the ol the team members, Mambers of the Projec! Taam
community, The rehabilimton  program had studied the 1293, Latur Earhquake (Maharashira, (ndia)
should try o establish a4 swong bond within program 0 deial Projec Team had rich
the community and alo withn different wdmmnHmam paople following the 1955
relaed stakeholders. The success of the [ Ao, Faiake and subsequent dsasters n Turkay and

5

rehubilitaion exercise was judged by the mmﬁ mﬂﬁnﬁﬁ ;}mp:ﬂmaaﬂmmim ipm?nwd saiE:
degree 1o which acnion were replicated by the Process. This, In"tim reflects @ lack of appropriate risk
commumry, without mtervention from the cammunication amorigst the ciizens, local officials, and ald
md agency, Inputs on capacity butlding were groups. Also, |t was observed that In ithe rur@l communities,
therefore important.  Additionally, the housing ! Wmﬁ)‘smg“?ﬂ ﬂJH“Fﬂt ;Jﬂsﬂs::‘:?m ::1:
Projeet Team needed o ensure  that Practices

mn!:liti-::m would continue to exist for easy mmm a:;dﬁpﬂ“s m&mmi

mphcatlnn

Incorpormting the principles stated above, an overall plan evolved Such a plan had three parts: The
Strategy Plan, The Community Action Plan and The Implementation Plan. In the first par,
the Project Team based on past expenences and avalable research drew a broad framework of
Rehahilitation - ‘The Mission, Goals and Objectives. This was the Strategy Plan. In the second part,
the Project Tewm actively consulted the communiy as well as the local government so that
implementing strategies were culmrally and emvironmentally compliant, accepuable to the people to
whom  they  were

bt it e Community decision making
within  the framework
and  puidelines  lad
down by the local
povemnment.  This was
done by organang local
workshops  with  the
COMMUuItY, and
involving differcnl
stakeholders.  In the
third part, the Project

Community workshop
with women's group
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Team dewised specific Action Plans for the unpl.cmmlauﬂn of varous components of the project,
these were primarily based on local needs and existing capacines, Development and enhancement of
Community Action Plan and Implementation Plin were done in Rehabilitanon Stage 2

Simee the ml:ufthaPmimTummspﬁmaﬂly to facibitate
the reconstructon process, the composinon of the Team -
was important, Getting appropriate staff members with A, bmﬂ*mlmm“%

sutable motvation and skills was difficult, however suirable g e Ihed T.I":t wﬂ
teaining and encouragement could help, Esmblishing good L il _5
relationships with the commuonity was the foremost [ —

responsibility for the Project Team, skills and knowledge Ebim collector of e distnct) wirs
came next. The Project Team had to have an attitude of viRd 10 Patanks, The official and the
helping the community so that they can help themselves. 'ﬂmwﬁhm lhen explained the
Mantuning  professional  and  ethical standards  while e el ey

performing with the community eams respect and trust of
the community, The skills of the Project Team m being able
to translate their own knowledge mio communiry acceptable

practice was a cracial testing p-mnt Besides, the Team would mla‘ﬁms and  condiions
have to ensure transparency in their accounting system and within nmh;lmm had to aet
working methods. This helped 1 establishing credibality for

the Team.

This Implementtion Stage of the project consisted of three
steps: 1) Need Assessment, 2) Capacity Building, and 3) ' ba
Implementation. In Step 1, focus was given on the following Project Team teallzed (atier going
features; 1) Recopnizing community’s needs, 2) Priortization thicugh Some bitin experiances) that siiong
of needs as per the available resources, and 3) Translatng  at lhe: communily level hetped
needs into appropriare action jointly w;th the community The&axa Community Plan soggesied that a

- be giied 10 the most needy
The tole of Government in this stage of the exercise was iketn 0 the Wiioe. In'cse of Patanka
provide a recognized legal basis for working in the s home was for 4 widow - was
commuaity. It also remforced the relavonship of the unanimously accepled by (he community, in
commumity with the ﬂnﬂﬁ]n‘mm of itervention everything was

government.  The basic needs fret ;mﬁw ﬂ:uﬁs
f th | : w nids Wil
af the community were always g fhe ¢ of

the same — food, clotung and : :

sheler ahnic and. regionl - B
differences  created  further hovsas.

complexities n needs  Ground

expenences however revealed that -:ulm:ul acceptance of external aud is
as important as the aid iself  Local needs were determined by
interactmg with the communiry- the best way of doing so was through
dialogue, demonstration and raming.  Carrying out relief operations
immediately after the carthquake provided a window from which wese
the community's life styles, habits and customs. This was supported by
interactions with the community, especially women. Use of graphic
The old lady material and practical demonstrations. dissolved possible language
making her own house barriers and increases the scope for community feedback.




Local needs required to be marched with avadable opuons o
arnve the best fit. Falure to do this mught cause problems, as
evidenced m the rchabilitauon process after the Kobe
carthquake of 1995 m Japan (Leckie, 1996)  Climatic
conditions, cost effectiveness and cultural adaptabiliry were
other considerations. Developing options was done through
extenswe research and snalysis,  Intemcting with  the
communtty provided many new ideas,  The options
developed by the Project Team had 10 be reexamined in light
of the commumnity preferences. The fmmework of action
the field supported by community preferences defined a
Community Action Plin. It had two components:
Framework and Process of implementation. The Plan would outline mechanisms through which the
actions would be implemented at community level.  Also, the mechanism would define sction modes
and the roles played by different stakeholders. Govemnment guidelines and policies would have 10 be
recognized and interpreted i the local plan.

Reconsfruction checkljst

Ideally, 1n a democratie system the povernment
and the community are dircctly accountable to
cich other  The role of the Project Team was
to strengthen the link between the government
and commumty, Winning the tust of the
community was critical for a joint ownership of
the process Unlike progmam doven
development initiatives, a rehabilitation exercise
has 1o be executed in the shortest possible time,
Getning full community support in such a short

Tm m bﬁmmdmmmm
Jﬂfﬁhhﬂmﬁrmmmm

house: The Project Team realized that rather than holding
classroom-raining sessions for the wotkers, Ihe best training
wm‘“@ﬁmw%m teu i e
WETE m &ng

e h :r%mmmlmg fhe ovarall comstruction

T]‘ﬂhﬁﬁd!‘hmwelrum

time proved difficult  The Project Team gy hohgrdaleglg Ll ﬂﬂmmm u:fmwm o
needed to make definite positive maves ro win Wihin the 4”& hmem nuj pleked up skills in
trust. A ‘resalution’ by the communiry leaders wﬂ,ﬂﬁq&m ‘construction  lechnologies ll!i-r.'.luﬁl'lgl H':a
was sought rtrofiting of _existing. ‘houses; and fo. enhance fhe
Step 2 amed for translating plans into action.

At the first stage, it was needed to provide
tumng  and  thereby  building  capaciies w1 the
communities.  This was s confidénce building exercise
through which the local communities gained confidence
m the rechnology and process. Individual householder
and family drove the project, and the constmcnon
activity was adjusted as per individual's affordabiliy and
poonties.  Inadequate attennion 1o capacity bulding
could jeopardize any rehabilitanon exercise. A wade
range of actvites were included, ranging from
counselling people who had expenenced the trauma of a
disaster to empowerng them so they could well take
care of thew own needs in case of future disasters To
miroduce earthquake safer building technology, local
masons needed 0 be traned. The house owners were
wfluenced to such an extent that they demanded a safer
house without compromising on quality of construction

s !nlnd through regular monimiing of
stion activly of each fotsehold  Progress
was recorded 2 speciafly designed family card
This would also record the material made avallable
ﬁmmﬁnﬂmmmin Installmerits.
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Social mabilization toward addressing issues relited 1o personal development and betterment of the
comumunity. For activities to be sustainable, strengthening existing democratic structures, compared
1o creating new anes, would reap positive benefits. Traning in I::dmlup 15 also important. A socal
calendar of activities ensured a good relationship with the commumity.

Step 3 focused on joint implementanon. Rebuilding
homes and hives after a disaster extended bevond
mere physical actvity on part of the househalds As
1 person rebuilt one's life, he/she would look for an
opportunity to get closer (o the long chenshed
dream, while burying the past. The Project Team
sirived to stengthen those dreams, and not 1o
replace it by ther own. The rehabilitation exercise
showed best results when the community and the
Project Team carried out joint actions. At this stage,
along with capacity building, acnon plans for each
atea of nterventon needed, such as housing
reconstruction action plans, house retrofimng acnon
plans, livelihood action plans, and socual action plans.
lo prepare and acrualize acuon plans, one-on-one
dialogue with individual household helped. For this
Project Team members made themselves available
and amenable 1o all the indvidual needs and
poonties. A previousty set ceiing on  the
expenditure per household with exibility m design
and construction worked well for the community as
well as project management  When work sharing
was mvolved, role clanficanon and transparency
were absolutely necessary. These were clanfied in
Action Plans.

Family participation In reconstruction

project has besn made sustainable ty the fact thal || focuses in peopse’s knowledge more than physical
¥ the projecs have Lrovaht confidence 1o the house twhers on eafthquike
! ‘- ogy. ﬁ'ﬁﬂw&mﬁhﬂmnmﬁwihanhmmelr peesant houses and

a mewmﬁaﬂm This i ﬁa usetul ivelihood opportunily in 8
: lmt mmmﬂm households

et | sttuclires, there. s an eflan in inpreving the quality of e lar the
of new mdumgm and thew use by Ihe communily has created a fresh

The cffort inmated by the Project Team needed to be sustaned long after the protect mterventiongs
were over. In effect, intervention should be designed o ensure that commumty weuld be able to
take care of 1ts dm*ulupmnm needs and become resilient agatnst future disasters. For intervention to
be sustanable, capacity building and strengthening/building loeal institutionsl mechanisms wese
necessary. Additonally, local instruncns should have adequate capacity and a fixed source of income
1o be able 1o extst and ¢arry out its programs, Thus, rehabilitation actions were sustamable if the
mdividual in the community was empowered and owned the project




Shake table demonstration testing

The overall goal of the shake table demonstration is to provide earthquake safer technology to the
people, and to ensure that it 1s meorporated into practice  The direct objectives are:

l. Ta buld pecples’ confidence n earthquake resistant bulding technologies including
retrofiting of exisung houses,

2 To enhance the understanding of the performance of simple structures, with and wathour
earthquake resisting features under the impact of an earthquake,

3. To evolve a setup for future improvement and wider disserminanon, and

4. To mncorporate people wito the process of transferning rechnology through partcipatory

approach by maning and capacity building.

—_— e ———— ="
Stona with mud mortar
-ratrofitted (left) vs. normal (right) model-

i ———
Collapse of the nermal mods|

Damage In the normal model
——

Basic Policy: SimEle, low-cost and effective

To provide confidence n people for the setsmic smprovement of houses, Showmg the difference
berween normal construction versus improved construction is one way. A simple shake table and
two half-size models were planed. The venue was the Banshal Trust l;ornplcx i Radhanpur, Patan
distct, which was the closest avatlable locatuon near Patanka, The program was designed mn close
partnership with local enpineers and masons. The shake mble consisted of a plitform, & shock
generator, a tractor and two models. The test required of subjecting two structures simultaneously 1o
a senes of gradually increasing horzontal shocks and montorng their comparative performance
Since economuc aspects defined the affordability of improved design featuresand, hence the
tepheability of each option 1o be described in the testing, the aspect way also concluded in the study,
There was a peneral feeling among the people that carthquake Eafcl} was expensive and, hence,
beyond the reach of ordinary people. It was hoped that this view would be altered after vi W
the tests and understood the wits mvolved. The cost benefit analysis of retrofitting rechnology and
the seismic elements were therefore carefully pesformed. The shake table had 1 simple set-up, bur it
was equipped with appropoate technical and engineenng aspects. The set-up consisted of 6m x Y.6in
reinforced concrete platform mounted on two deep prders. Each girder was suffened by fabricating
rwo bay trusses underside wath strup and ties. Each gieder in rum was placed on two rolless. The long
axis of the platform was the axis of the lseral movement, Four stoppers placed through the




apenings in the platform and embedded in the ground restmicted the movement to a maximum of 150
o in the direction parallel to the length of the platform. Rallers consisting of 0mm diameter steel
sod were greased 1o minimize friction and eotrosion. The models were anchored to the platform with
the help of bars. A tractor, alternating from the long axis end were simulated impart shocks. Shocks
are transmitted through a piece of wood projectng in front of the wactor. Rubber padding was
mstalled at the poinr of impact along the long axis of the plarform, and also on the stoppers to
munimize damage from the unpact.

— e
Tochnlcal measurement team

Measuremant during shake table test
r—m—

Selection of test 2ﬁ

Since the program was primarly for confidence building it was necessary prior to deciding the
composition of the tests; to determine

& What building technalogies the confidence was lacking,

= What new options was confidence lacking,

® What myths, if any, had evolved since the earthyuake,

* What were the dangerous new pracuces had evolved, and

® What were being unduly expensive options used.

Concrsta blpck
-Improved (left) ve, nermal (dght) medal-

Development of cracks
in the normal modal




Following were the trends in the post-earthquake scenanao:

(a) After the earthquake the options not preferred by villigers were
Walling ~ Random Rubble Masonry, Concrete Block Masonry
Roofing — Manglare Pattern Tile Piiched Roof

(b)  The options preferred by villagers could be listed as:

Walling — Burnt Bock in Cement Martar
Roofing — RCC Slab or Manglore Partern Puched Roofing
(c) Dangerous practices identified were:
Superficial Repair or damaged buddings
Continued use of vulnerable buildings rthat lack disaster resistant features
Lack of concem for good construction quality
Lack of concern for the use of disaster resistant fearores
(d} Unduly expensive measures pracoced dennfied were:
Use of Brcks instead of cheaper options of concrere blocks or random rubble masonry
Brsmantling and rebuilding shightly damaged existung building
Excessve use of RCC in copjuncuon with masonry construction such as column like
clements in room corners.
Based on rthe above crcumstances, the
decision carena were as follows:

(a) Smnce the reducton an vulnesability of
exssting buildings was cruenal to the
safety. of mullions of nhabitants
throughout the region, awareness of |
the dangers of living i vulnerable
buitldings and confidence building in
the retrofitting of such  buildings
deserved lughest pronty.

(b) Abandoning the random rubble
opuon for walling m favor of bumt
bricks would resull i more
expensive construction and, hence,
smaller houses. In addition, some
point people would go back m
random rubble masonry, since it was
the most visble and hence people
would have no knowledge of making disaster resistant structures

(¢} Similarly, favonng of RCC slab in place of Manglore Partern Tile Puched houses would
result in to more expensive roofing, as well as creare houses thar were thermally
mappropriate. In addinon it might create roof thar would be difficult to mamtain in the long
run from the viewpoune of waterproofing.

(d) Abandoning of cement concrete blocks mn areas where bricks were not available would result
In more expensive construction. [t was important to show that use of concrete blocks with
frogs in could make more resistant wall-structure.

(e) Construction of RCC roof that was madequately banded to the walls leading to damage that
15 difficult to repar. A large-seale use of RCC roof in this manner would result in vulnerable
structures. It was, therefore, necessary to demonstrate the result of improved connections
between walls and the RCC slab

-improved (lsft) vs. normal (right) model-




Test types: focus on local building practices

In the current project, four independent testngs were performed
using different construcnon pracuces. The purpose of each was
different, exemplfied by the models and the constucton
matertals. [or Test 1, two models of an-conrsed rubble MASOITY
(UCRM) were used, using mud mortar Both models were made
using traditional methods. Each one was retrofitted vsing seisnue
elements like reinforced concrete sutching elements, gable puy
anchors, and vertical comer reinforcement. The purpose of the
test was o demonstmate earthguake resistant construcuons using
stone with mud mortar, and o provide canfidence in tradinonal
building materials and retrofitting technology

For Test 2, two models of ua-coursed rubble masonry (UCRM)
were wsed, using the cement mortar. One of the models was made
using traditonal methods, and the other was made using
improved  sewsmic elements like through-stones, mnforced
concrete seismic bands at different levels, remforced concrete
lintel connecnon, and comer renforcement. The purpose of the
test was to demonstrate proper earthquake resistant construchons
using stone and cement mortar,  Dunng this rest, neither model
collapsed due to relanvely heavy construcuon, and improper jont
of the model and the shake rable. A new design was made 10
overcome this problem m the subsequent tesis: -
Test 3 was the repention of Test 2. This time the testing werit
well, and the model with normal construcnon collapsed, while the
model with improved construcnon had munor cracks, even after
several shocks.

For Test 4, rwo models of concrete blocks were made uvsing
cement mortat.  One of the models vsed the conventinnal
method, without frog, and the other used the frog and seismic
elements. The purpose of the test was o demonstrate the proper
construction methods using concrete blocks.

For Test 1, 2, and 3 the size of the models were 2Zm X 15m X 1.2
m, where the mof was a pitched mof, with clay nles with tmber
anderstrucrures, For Test 4, size of the models was Zm X 15 m
X 1.375 m wath RC slab as the roof

Inspection during testing

Damaga measuremenl during testing

Training during testing




Participants of shake table l:_eaﬁng

The number of participants of the shake wmble testing
varied from test w test for different reasons. The first
test had around 500 people, while the second and third
tests had 150 participants. Several reasons are attnbuted
to relanvely low participation in the subsequent tests,
which mclude communal violence, and lack of awnreness
and interest of geneml pubbc  The foumh west had
around 300 people.  Partcipants included masons,
engineers,  community  leaders, women,  childeen;
representative of local, state and central governments,
and inrernanonal organizations.

Technical measurement Measurement equipment
for shake table testing

Resonant vibraton testing was performed for the models
using micto-tremor measurements.  The impacts of the
shocks  were  measured  using  semi-conductor
accelernmeters, Accelerameters were placed on the base
and the top of each model, and changes 1 the
acceleration were measured. The equivalent intensity was
calculated, and an aonowncement was made w all
audicnce every nme mn companson to the Gujamt
earthquake wtensity.  The testing was a part of the
traning program of the local masons, where masons
mspected the damages by themselves, and o full

explination was provided to them for the causes of the

dumages.
3. ‘/'—"-.L « % (Noith)
Convenbonal o (AGD-02 0606
Mansl (AD4, 05, 10, 11)
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Locatian of accelerometers in shake table testing




Nepal-Gujarat mason exchange program

T'o enhance the on-the-job traming of masons in Paranka,

a mason exchange program was undertaken between

Nepal and Gujarar.  Nepal has a lustory of recurnng

earthquakes, which leads to perindic death and damage.

The extent of damage is high because the majority of

butldings i the country are built without considering

seismie safety requirements.  More than 98 % of the

buildings in the country are noo-engineered. Bath

arban and rural areas, vradinonal erafismen without any

ttaining in seismic safety played prvotal roles.

Sersmic safety can be achieved by rmsmg public

awareness, transferrmg  ownership of  appropoate

technology at gmsstoots level and by involving all

stakeholders mcluding the wider community i disaster

tssues. Since 1998 the MNanonal Soacty for Earthquake

Technology (NSET)-Nepal was working roward the

mstitutionalizaton of & selsmic safery culture at grassroots

level through some of community-based programs such

the School Earthquake Safetv Program.

Masons are key actors in translating designs into reality.

Opumum. efficient and effective use of building materals

5 not possible if masons are unaware about the

technology they are working with. There are many ways

to tram new and practicing masons, The Masons

Exchange Program is a new approach in technology

sansfer. Nepal-Gujarar Mason Exchange and Traning

Progam (NGMETP) was concaved tw share the

experiences of traned and expenienced masons from NSET-Nepal 1o fellow masons from Gujarat

and vice versa. Exchange visits of Gujarati masons to Nepal and Nepali masons to Gujarat were also

expected to fornfy the leammng process as well as acquire new technigues 1o make safer buildings.

In general the objective of the program was to start mingaton and preparedness through traming and

awareness at community level. Specific objecnves were:

®  Tran at least 20 local masons from Patanka in earthquake resistant construction technologies
while rehabilitating houses demalished by the earthquake,

¢ Oyganize af least three exposure visits of masons from NSET-Nepal and Patanks, and

* Document and dissenunare outstanding  achievements and explore their replicanon in
commumines elsewhere

l'o meet the above-mennoned objectives the following strategies were tken

Use the reconstruction process as an opporunity o institutionalize safer building culture,

Share expenence to the maximum at grassroots level,

Use of manual methods 1 constructnon rather than mechanization n reconstriction works

Duie considesation to serviceability (functional requirements) of building,

Prome imparrance to locally available constuetion materals,

Reuwse of matenals in recanstructon,

Lige of local manpowert,

Training of masons Ih Kathmandu

& & & & & & @




®  Techncal mstruction to craftsmen (local people) in the
form of advice with full understanding of reason behind
i,

¢ Conduct an mteraction program between engineers and
local villagers on mitgation fechniques, and

* Mason traming program to upgrade local craftsmen’s
skill in quality construcnon and develop skllful working
manpower in earthquake resistant construction.

epali and Gujarati masons jointly

constructing model

Activities in the mason exchange program

Situation analysis

Two masons and one engineer from NSET amived in F-unkxmﬁ*mguuiﬂm Tl.u:mnm
nhmﬁﬁdsvm“m!mmsth:tmmgﬁmhmmngmm dentify and proritize ex
t'hm% mmﬂs;ﬂdintﬁndn;tﬁmwsmﬁ:h;mi:ﬁﬁﬁu
ﬁ;‘ﬂm mmmmpurmmmﬂdmmmu

W ) e IHG ™~ i
i Nepal. The engincer initiated to plan for the interventions with the PNY

Gom&numty interaction
The ww&mt&mmmmm :
consumption of matenals m the buildngs. This worked as
lmpkmdmymulmmmmrmw]languﬂie
quality of construction. 'Iixfiddl—!innﬁfﬂuﬁqpﬁm
cased the workload on the PNY technical team 5
lﬂnuﬁﬁmmﬁchﬂtpm{mgﬂﬂuﬁe;';m“"
Fuukct;iﬁem:fmummﬂﬂnm udsmbrmwéby
ﬂmmmﬂnﬂy mmm&mwl
e md“&”d"? el
Traltiing workshop by lﬁEl'lnanh

Upgrading skill of masons
Thmmﬂmdmmdmmdaudmmthquhm&hﬁmmmmtuplﬂmﬂ
byﬂa:mg;nmhmimugumhmﬂ‘hnwnnﬂbudmt af techn _"rtﬁ‘&s&m%&e
hwmmm%ww&mdm'ﬁmﬂwm
mhmﬂ@k&mm%hﬂmhmlﬁc%mﬁmﬂtpﬂm
rp;dunf&mhfummymfmmmcﬁ;n'twewm'_"" ling the skill
level of the practicing masons in Patanka. This was a shor-term and nmmediat u.{hpnj:]tmtn
improve the ongoing construction. A long-term plan on training of masars was concep

The NSET-Nepal engmnect and the PNY technical team produced an outline of tlic trining
program. Use of three-dimensional models and other relevant audiovisual materials were proposed.







Training programs

NSET-Nepal developed a modide 16 train new masons as well as skill upgrade the skills of practicing
masons. NSET-Nepal provided the PNY Team with 4 proposed outline of the trining program.
Thus outline was jointly develoiped 1o make a training manual approprate to Patanka.

Exchange visit
The hirst team of MNepali masons worked for a couple of months as it was necessary to streamling
ongomng construction  acuvinies. The engnecr from NSET-Nepal retumed after an unal
mterventon penod and organizng lopistics 1o the masons in coordinanon with PNY technical team.

\team of Guparati masons visted progects: undertaken by NSET-Nepal i Katlimandu Ao
engineer led this team, which included one supervisor and two masons. The mamn objective was (o
interact and learn from the expedence of varous stakeholders wvolved. To acquire relevant
wformanon they wisited different school building projects under School Earthquake Safety Project
(SESP)/ This was very useful for the team 15 they had the opportumty of working in an eatirely
different situation. The ream retuned in high spints, a feeling of dignity and increased self
confiderice. This worked as 2 motivating factor (o improve what they were doing in Patanka.

A new team of Nepali Masons teplaced those in Paranks. This was done 50 25 10 expose & maximum
number of masons for mutual benefit. They carned out similar activines as that of the work team.
Their main task was (o tris masmmum aumber of masons and asstst in monitanng and supenasion
of construction. '

A team comprising of two engineers from NSET-Nepal visited Patanka during the third week of
December 2001, An interaction program with the masons being trained was conducted in Patanks
to assess their upgraded skill level The progrm revealed thar they had developed betrer
understanding. This was reflecred 10 their work.

Madel ol Patanka house



Project Impact

- Rehabilitation of model village
- Shake table demonstration testing
- Nepal-Gujarat mason

exchange program




Rehabilitation of model village

Since the project has several components, the impact should be evaluared i different waork with
different each targer groups. Needless to say, the project had several target groups.
The first targer group was ar the local level, the community, the masons and local engineers. The
unpact of the rehabilimoon program had two aspects: tamung and capaciy building, and the
mprovement of livelhood and lving conditon. A detailed impact analysis was performed on
rramning aspects, and the results are descrbed in the
next sechon. There has been sigmficant upgrading of
building condions, and related infrastructures in
Patanka  The residents have a great sense of
ownership  and  pride over the houses and
reconstructed infrastrocrure, primanly because they
themselves decided the designs (there were no
imposed prototype designs, and cach fumuly decided
on its house design), they provided most of the
material, they pad for the dalled labor, they
themselves served as the unskilled lnbor, and had a
central role i all stages of the process, The important
aspect was the process, through which the peaple
underwent i the rehabilitston program. All members
of respective farmlies were tnvolved i the rehabilizanon process, and thus the reconstructed house
gave lots of sausfacoon to all.

The soco-cultural stinbutes of the community were preserved since the village was redeveloped

along the same organic partern and houses were built in similar layouts using the same marerial s

types typical of maditional villages and houses in the region. The sertlement did not look like an alien

cement concrete city neighborhood, as many other rehabilitated villages in the region do.  This
feature made the villagers very happy and proud of their project.

The construction process had, as a by-product, created a pool of trained masons out of the villigers,

Those farmers whose livelihood were destabilized due 1o angoing drooght had, through the process

of building their own houses, assisting their masons, and participating in the mason trining

workshops, learnt skills of earthquake resistant construction. In view of the large-scale construction
activity that would go on in the region's towns and villages in the coming yeass, this had created
significant employment opportunities for these villagess.

The man elements of success of the project can be contnbuted to the following factors:
Participation: People from the willages panicipated and contributed in the rehabilitaton
program spontaneously, which made the project 3 holistic one.

Empowerment: The local community was empowered with the knowledge and technology,
which was the ultimate goal of the project actuvities

Flexibility: The Project Team was flexible to the need and priorines at the local level, which
contrbuted to the smooth running of the project.

Teamwork: The total project 15 a joint cooperatve work of all differenr organizanons and
stakeholders. The ourput could be best viewed wath a solid teamwaork among different parnes,
with equal ownership of the stakeholders

Time-frame: Different acovites were planned m specific tme frames; and feasbiliny wais
mitially assessed within the specified penod.

Sustainability: The framework of sustnabihty was formulated 1n consultanon with the
communry, and thereby a feasible recommendarion was evolved.

Watar is'a major issua In Patanka
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The second targel gmoup was the policy makess and
the decision makers in central and local government
It was needed 1o add value to the strategic decision
made by the policy makers for formulating effecrive risk
reduction  process. The Guparat Strte  Disaster
Management Authority (GSDMA), the nodal agency of
rehabibitavon i the Gujarar Government recognized
PNY a: ‘one of the very few on-gomng activities n
Gufarat, which speafically focuses on  commumty
mvolvement and partucipation as the core clement of
project with a clear-cut target to achieve safe and
sustanable livebhood.  The National Center for Dlst Yehietof En
Disaseer hﬁnagﬂ::‘e:m {N;I?M] of Government of India vigiting Ihecshcake !:hlei:easq
commented that ‘the partcipatory approach adopted by

the PNY was exemnplary, and formed a true national besi

practice. This kind of work needed to be dissemmated ar the highest and wadest levels possible 1o
spscale it from a model project te 2 natonal approach™. This was good recogninion from the central
government, which proposed to make PNY an example of best practice and a model for future
echabilitation initatves. The project has evolved dissemimation mechanisms at various levels, using
sppropriate methods. The experiences of the project were documented in video, and presented in
different national and international workshops

A third target group of this project was the international community, wcliding research
organtzations and international donor agencies.  While dong the work at the loeal level, r was
necessary 1o drsmmntc information and expenences globally, and make sure thay the model of
would be applicable 0 2 wider community mn other vulnerable
locations of the world. The United Nanons Internanonal Strategy for [isaster Reducnon (ISDR)
recognized the PNY as a successful case sdies, and meorporated in ns World Disaster Repore. Also,
regonal disaster centers such as Asian Disaster Preparedness Center (ADPC) recognized the mason
exchange program as a successful south-south cooperation on commumnity based disaster mungaton.

Shake table demonstration testing

An assessment of the effects of the shake mhle demonstranon needed close monmonng of
participants to understand speafic aspects of the effects. This was done through a survey conducred
quesnonnare. In facr, there were two quesnonnaires, one 1s before and another is after the
demonstranon tesnng. Pre-test questonnaires med o understand the general perspective of masons
shout seismic safery, while post-test quesnonnares amed to understand the impact of testng.
General observanons on the background of the masons were as follows:
= 28% of the masons were from urban areas, while 78% were fram rural areas,
- Average age was 32 years, with a vadation from 19 to 50 years,
= Approxmltely half of the masons completed primary education, while 20% of them did not
go to school avall,
= 84% of the masons were man earning members of the famuly,
- 67%0 of the masons had an annual income of 240-720 §. 21%, had an annual ncome of 720 §,
and 12% had an annual ncome of more than 240 §,
- Average employment days for masons are 160 per year. However, 4% has employment for
mare than 180 days per year, 36% between 120180 days, and 20% less than 120 day per year,




= 72% of the mazons were cngaged w other
activities, apart fiom mason work (42% in
agricultuce, 46% as labor, 14% in miscellineous
activities),

- The majorty (63"%) of masons swmrted thewr
wark in the age group 15-20 vears, and 30%
started thewr work between 2030 yvears, and

= 88% of masons were maned by fellow masans
during their work, 12% accepted this as family
professions,

Regarding the types of wotk, the following informarion
was callected

= 58% of the masons were engaged m masonry
work (brick, stone, conerete blocks), 27% s
speculized n bock masonry, and 3% i stone
masonry, and

- 80% masons preferred bock and cement as the
building matenals, and oles as roof marenals.
Stone as a bulding marenals had 2 low
'prcﬁ:mncn'

Thus, st can be said thar there was a hugh preference of
cement-based building marternials, and most of the masons
referred 1o bulding mawenals as the prime cause of
damages due to earthquake. This wiis relevant 1o the first
and second tests, where the am was to buld confidence
for stone and mubble masonty with bath mud and cement
MOLTAL.

In Test 1, 105 completed pre-test forms were selected
after scrutiny, and B post-test guestionnaires were
amalyzed  Although statistical figures should not be used
as u vardstick to measure qualitative charactenstics such as
conlidence building, rype of learning expenience, however
through the questionnaire survey an attempt was madle 1o
anderstand  the overall impact.  Some of the major
observations afier Test | are

= 25% masums came to leam new lessons, 62%
come with the wen of “worth seeing” Hence,
for most of these people 1t was a learmng
expenence, and confidence buldng and also
suggested 1o demonstaate the test in other parts
of Gujarar,

= The show was a confidence bulding in
earthquake technology to 42%, gave a new lessan
to 25%, learming expenences to 18%, and need
for disseminaton for 10%,

- Before the test, 78% had fauh in retrofining, and
22% was not sure, which changed w0 3
unanimous agreement that retrofiting was a
useful and necessary toal,

Educational background ol masons

15-30 Yre

Age showing start of mason work

Gonl i danta
Suay Lk

Imprassion of masons aftor the Test 1




33

= 57% af the masons were convinced that retrafitting was cheaper than new construction,
36% thought that it would be costlies, and 7% did not answer. Thus the majonty believed in
the cost-effecuveness of retrofitting, and

- Among the retrofiting elements'', 42%0 of masons had confidence i headers and vertical
remnforcement, 27% had confidence w the previous two elements plus bracings and gable
strengthening, and the restwas a combinaton of different elements

There was no post-test analysis after Test 2. In Test 3, 27 completed questionaaires were callected

and analysed. The reason for a relatively low number of questionnaires was attributed to the volatile

situation at the aftermath of communal violence in Gujarat. The major observations were as follows:
= 65% of the masons told that it was worth seeing, and leaming experiences,

= 63% answered that thewr confidence increased m seeing the test, while 35% answered that
there was no change,

= 45% had confidence 1 header, vernical reinforcement and gable strengthening, while 35%
had confidence in above the threc elements plus the band. and the rest opted for s
combination;

= More than 65% of masons remarked that gable strenpthening, header and vertical
remnforcements are relatively easier and convenient, while seismic band seemed 1o be more
difficalt, and

- 60% of masons wanted to see the shake table test for concrete blocks and brck in cement
mortar.

In Test 4, 72 forms were collected and analysed  Major observations were as follows:

- The test was a confidence building in earthquake resistant construction technology 1o 78%
masons. 96% of masons believed thar earthquake resistant practices should be followed
Gujarat,

= Only 20% of masons followed the new rechnology, while 80% used conventonal methods,

= Most of the masons wanted the test is shown in the ether patts of Gujarat,

= Masons wete asked about the best way of dissemination of technology. The answer was:
10% for mason'’s tranmg, 25% for information to the house owners, 8% for povernment
training, and rest sugpested the combinanon of all different process. 73% felt that house
owners shoulld be informed, 48% believed —
in  mason training and 367 felr
government training as mportant ways of
dissemination,

- Among different seismic elements, 800%
masons believed 10 remnforced concrete
band, 83%  believed i vemcal
reinforcement, and 39% believed 1 a
combmation of different elements for

concrete blocks buildings, Suggested ways of dissemination

- As for the causes of damages: 31% believed of shake table experience
it was caused primarily by marerials, 24% in (M: mason, HO: housa owner,
quality, 9% 1 age, and 36% in the GO: government)
construction types, and

= 28% masons stated that addinonal cost for earthquake resistant features would be 10% of
total constroction cost, T0% told that it would be 20% of the otal cost, and 2% suggested 1t
would be moge than 30% of the total cost

' Revrofitiing elements included haaders. verfical reinforcement in-place Sracing, gabile strengitiening and ssismic Sand




Factors affecting impact analysis
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Nepal-Gujarat mason exchange program

It was quite difficuli 1o define precise indicators for the unpact assessment during the incephion stage,
and the whole program was wisualized as an expenment. Nevertheless, this experiment with this new
approach worked out to be one of the more effecove ways to technology trnsfer. The ever
mcreasing and encouraging postive impact on PNY is one of the major factors of continuing
NGMETP m the second phase. At this level the positve impact of NGMETP can be clearly
observed at three major levels: One of them was in the community level, the other was in the attirude
af the trained masons and the most important aspect was construction guality and safery level of the
bunldings,

The community members had acquired & berer undersianding and faith on the construction
technolopy. They started accepting the fact that quality in constction process was more important
than having a thuckes wall The wall thickness in many cases was reduced from 45 cm © 35 cm. with
stone masonry in cement mortar. This reduced overall rehabilitanon costs. This acceptance on the
technology and avallability of skilled human resources resulted. in better sustainability of the
e

A brand name has been developed in the name of Patanka masons, and this brand gor populas
among the surrpunding villsges.  This not anly wi