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1. Overview of JICA Projects




Location Map of JICA Projects
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- Three JICA BBB related Projects in Nepal -

The Project for Assessment of
Earthquake Disaster Risk for the Kathmandu Valley

The Project on Rehabilitation
and Recovery from Nepal Earthquake

sitional Project Implementatlon Support

TPIS-ERP e

o NCYV RPEOL oR=ProtECts



BBB (Build Back Better)

1. :
Understanding Hazard Analysis

of Hazards - Earthquake and Landslide -
RRNE  ERAKV

Technical Supports for Reconstruction

2. - Housing : Resilient House Models and Training
Risk - Schools : Resilient School Models and Guideline Risk Assessment
AU - | iviihood : Training for improving the SKill
- Quick Reconstrcution of Hospitals,
government buildings, and more-

Rehabilitation and Recovery Plan, and Resiliece Plan

- Rehabilitation and Recovery Plan -
in 2 Districts (Gorkha District and Sindhupalchok District), and
in 3 Municipalities (Lalitpur Sub Metropolitan City, Bhaktapur Municipality and Budhanilkantha Municipality)

- Resilience Plan -

in Kathmandu Valley
RRNE ERAKV




2. Digital Maps Hazard Analysis




@ Collected Geo-information

Source: Survey Department, JICA Project Tea
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Digital Elevation Model (DEM)
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Kathmandu Valley Reconstruction
Support Map
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Satellite Imagery « Pleiades »
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Kathmandu Valley Reconstruction
Support Map
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Kathmandu Valley Reconstruction
Support Map

.

Source © 2015CNES D|str|b.
made by JICA Project Team —

\ — Plotted Map 1/10,000 scale
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3D Landslide Map

Source: Airbus DS 2015, made by JICA PrOJeC’,_, Satellite Imagery « SPOT »



Geological Map
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and Landslide Distribution
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Elevation Classification Diagram
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Example of 1:10,000 Hazard Map

LANDSLIDE AREA MAP BI19

> /”ﬁ Distribution of Landslide Areas on Satellite Imagery
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Approach of Seismic Hazard Analysis

X —= .
“ Peak Grating Acceleration (PGA)
o - N =
AR = =
b A - R e
M mnmmn Hazard (PGA, MMI)
& | Y Ground model (Borehole,
6‘°°\‘ Microtremor, etc.)
he
— 2\
\\._ [
m‘\‘:‘h S .
5 /
2 =
—)
* Attenuation
X : S\ Scenario earthquake
Earthquake Source (Fault, Seismicity, etc.)

Source: JICA Project Team, 2015



Scenario Earthquakes
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Development of Ground Model

Geomorphological Map

Geomorphological Classification
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Development of Ground Model

Rock Depth and Base Layer Surface contour
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evelopment of Ground Model

Ground Models for Grid System W|th 250mx250m
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/Outputs of Seismic Hazard Assessment
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Wasic Concept and Key Principle of RRP
Basic Concept: Comprehensive and Long-term Plan

Key Principle: Build Back Better

Safety

1. Building Resilient
Environment

BBB
Rehabilitation

and
Reconstruction _

2. Recovery of 3. Recovery of *
Affected People to Livelihoods and

Normal Life Economy
T—— — —

e

Source: JICA Project Team, 2015
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3. Housing and School
Reconstruction




Emergency Housing Reconstruction Project

* Project Name: Emergency Housing Reconstruction Project
(EHRP)

* Objective: Reconstruct the collapsed housing through
housing grant

* Location: 14 affected districts

* Priority Districts: Sindhupalchowk and Gorkha districts

e Cost: 12,000 million JPY (JICA’s eligible portion)
(Equivalent to 10,000 million NPR)

Executing Agencies: NRA
menting Agencies: MOFALD and MOUD /

inged on December 21°, 2015




Emergency Housing Reconstruction Project
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@ Structural Calculation and Analysis

In Nepal, MRT (Mandatory Rules of Thumb) in NBC was not based on structural
calculation, guidelines were based on the experiences from past earthquakes.

* Therefore, a structural analysis of prototypes by NBC105 as seismic design was
conducted.

The design for earthquake actions shall be in
accordance with either:
B The working stress method (elastic method),

or
. The ||m |t State methOd STRUCTURAL DESIGN REPORT
FOR

Two methods which are static structural calculation STONE MASONRY IN MUD MORTAR

and structural analysis using FEM. were conducted. ONESTOREY
‘\ — [SMM-JICA] g
’: Maximum stress of Working Stress Method B Maximum stress of Limt State Method

Working stress xl';'cr‘!:'4 E ulimate stress mg'ctrfm
- Mar, 2016

Component 2, RRNE

w Source: JICA Project Team




Structural Calculation and Analysis

\MFa)

[SMC-2.4: " [BMC-1.1: BMC-25:

using

wooden
bands
0.192

using
RC
bands

0036

—

According to structural calculations, Cement mortar models satlsfy the NBC105 seismic requirement. The tensile stress
and shear stress were below the limit.

On the other hand, Mud mortar (SMM-1.1) with a timber band, stress was exceeded. This stone masonry mode in
mud mortar with wooden band with attic has the possibility of out-of-plane failure during earthquake. The shear
strength of stone masonry in mud mortar was below the limit. Source: JICA Project Team



The designs provided in the catalogue cover four broad categories of building materials and

typology:
H SMC:
B BMC:
B SMM:
B BMM:

Stone masonry in cement mortar
Brick masonry in cement mortar
Stone masonry in mud mortar
Brick masonry in mud mortar

]- JICA Model

DESign CataIOgue reconstruction of earthquake resistant houses

o

No. of Floor Model No. Designed by
[ = SMC-1.1 IiCA
Stone masonry in cement mortar, PS- 1 SMC-1 ICA
2 | w2y | WA
SMC 2 [T amcaa ~ DUDBC_
- S B SMC-2.3 | _bupec
DESIGN CATALOGUE ror — smc 2.4 ~ouoec__
2+ATTIC. SMC-2 DUDBC
RECONSTRUCTION OF EARTHQUAKE RESISTANT HOUSES T 24TERRACE T emca6 DUDBC
Technical getails
Flexible gesign
1 BMC-1.1 ICA
Brick masonry In cement mortar P71- 1 BMC-1.2 NCA
2 _ BMC2.1 I hca
BMC 2 BMC-2.2 _ DUDBC
Volume 1 BMC-2.3 BUDAC
2:ATTIC _ BMC24 _DUDBC
\ - 7= .!‘ 2+TERRACE |  BMC25 DUDBC
W Flexible design
e . SMM-1r ] DUDBC
tot W Stone masonry in mud mortar, P129- Technical details
Government of Nepal Flexible mﬂ
Nepal Housing Ministry of Urban Development 1 BMM-1.1 DUDBC
Reconstruction Programme Department of Urban Devalopment and Bullding Construction Brick masonry in mud mortar, P147- Technical details
........ Babarmahad, Kathemandu B Flexible design

The JICA Study Team was supported the preparation of the catalogue in DUDBC, then it was

published in November, 2015 by DUDBC.



DESign Catalogue reconstruction of earthquake resistant houses

JICA concept has already been discussed in the Nepal Reconstruction plan through the co-
which was held on

II)

organization of the “Build Back Better Reconstruction Seminar for Nepa
25th May, 2015 with the government of Nepal.

pa ™ LT v

JICA study team proposed six prototypes. The designs focus on earthquake resistant construction using
locally available construction materials. The design concept, and the objective of the design is to contribute
to resilient models for improving safety in future earthquakes. Source: JICA Project Team



Minimum Reguirements for building construction with
S5tone Masonry in Cement Mortarfor Residential Building

Mo Categony
t shall be dene to m .
' bui ; Minimum Requirements for building construction with
wilding shall not | i
[ T r— Stone Masonry in Mud Mortarfor Residential Building
Caeolog ;
1 Sive selecton | CLandslide suscept |Mo. |category
[eock-f2l An = =] | ne to minimize risk . O n N
|mockfallAres f=znzl _'e deneta s Minimum Regquirements for building canstruction with
DOFilled Area A building shall not be construct ) ]
E— Sesoiomical Bt or Fumtured s Brick Masonry in Cement Mortarfor Residential Building
Mo, of storey Mol 1 Site selection _lLandslide susceptible Arez Mo Categony
Clzar zpan lrock-fzll Arsa
of room e ClFilled Area i Minimum Requirements for building construction with
T [ " 5 o
Cizecfroom  |ha ] I Brick Masonry in Mud Mortarfor Residential Bullding
- Shape/Size of Flo ) [RCband Sia selact - -
- building Height of wa nt Mo. of storey [Timber band |DRcc |Mo. |category
18 *1f additional : CiFille It shall be done to minimize risk against natural hazards
— Clear span & building shall not be constructed iF any of the following conditions exist.
Sin _ Mot maore than peppp—— Fleteen & E e —— E—
. of wa ClGeclogical fault or Ruptured Area Olst=ep Slope * 207 (1:3, Vertcal : Horizontal)
Broportion Th — - — - -
LN shape/size of  [Size of noom Not mare than 1 Site selection | CJLandslide susceptible Arsa [lmiver bank and water logged Area
ot B building Floor height shi COlrock-fall Area Cliiquefaction susceptible Area
- __: Height of wall |In caseof al-.':.‘ chape/size of _IFillzd Area
ot :‘B" :ndmadi| 2 building Haigh *if it is in these areags, consult with expert.
e Simpleand reg RC band Mot miore than one plus habitable attic
b et h ha
arear by Prapartion I 2:“5:_;,?: Mo. of storey | Timber band Mot more than one storey
3 Natarials £z ket Propa *if additional starey required. consult with expert to adopt extra measures.
CancretE I Avoid usa of
5 Claar span . o
_— Not miore than 12 times thickness of wall and not more than 4.5m.
Rebar Hig Stone = e
\ . - r
] Wi ength or breat . Shape/size of |Size of room Mot more than 13.5sg.m. r
|- Timber Tin Marz | building Floor height zhall not be more than 3.0m
pre R Height of wall |In cse of attic floor, maximum height from flor level to ridge lavel shall be
Itz Martar 3 Materials (Concr 1.8m and maxdmun height from floor level to eave level shall be 1L.0m
Ganara EFJ z hatzrizls Cement mors Rebar simiple and regular shaped as square and rectangular.
Ul =Es Progortion Th '--—& —Ftooo bt oo e — oo wbo- = S —pe of s width,
= It shall not ba At
§ ~ : DUDBC
— Depth of found It ELTEEE (1 part cemant, e SO U rce .
below GL N = rrerpre———] o not be used.

NRA organized the TSC (Technical Standardization Committee) in the end of February. In this committee, it
was discussed whether NBC105 should be applied to residential buildings in the reconstruction
programme as the seismic requirement.

Then, the minimum requirements for residential building in reconstruction programme were developed.

1 1 | [ P— T 1 . ST T T T 1



Posters for Minimum Requirements
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Emergency Housing Reconstruction Project

As of 24 April 2016
* Mason Trainings
- 497 masons were trained, further target is 2,310

- Special attentions are paid to minimum requirements and
practical skills

 Awareness Raising to the House owners
- 1,156 house owners participated, further target is 6,160

- Theatrical performance is extended with the “Earthquake-
Resistant Performing Character”

e Commencement of the Enrolment Camp
Hansapur VDC, Gorkha (Apr. 10-19): 764 Participation om/
owfiers

(81%) were signed out of 944 eligible house







Emergency School Reconstruction Project

* Project Name: Emergency School Reconstruction Project (ESRP)

* Objective: rebuild and retrofit schools in the districts affected by
the earthquake

e Location: Gorkha, Dhading, Nuwakot, Rasuwa, Makwanpur and
Lalitpur districts

e Cost: (JICA) 14,000 million JPY, (GON) 2,522mil JPY

e Co-Financer: ADB (200mil USD for rebuilding and restoring schools,
roads, and public buildings)

* Executing Agencies: Nepal Reconstruction Authority

Implementing Agencies: DOE (Department of Education)
. i) civil works, ii) consulting services -

ed on December 215, 2015

* Schedule: Augus
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" Volume 1 focuses on architectural, mechanical g

Seismic Resistant Building Guidelines of School

e project for the reconstruction of schools is being carried out by JICA and ADB
together with DOE.

The guideline consists of two volumes.

1. GUIDELINES FOR DEVELOPING TYPE DESIGNS FOR SCHOOL
BUILDINGS IN NEPAL

2. INTERIM STRUCTURAL DESIGN CRITERIA FOR TYPE DESIGN OF
SCHOOL BUILDINGS

SCHOOL DISASTER RISK REDUCTION SCHOOL DISASTER RISK REDUCTION
GUIDELINES FOR BEVELOPING TYPE DESIGNS FOR SCHOOL INTERIN STRUCTURAL DESIGN CRITERIA FOR TYPE
BUILDINGS IN NEPAL DESIGN OF SCHOOL BUILDINGS

.....

. = = :%
@ S RO = #

9 )
jica

e

P

Volume 2 mentions structural criteria

Source : Prepared by JICA and ADB for DOE

and electrical criteria



W Design of New School Prototypes

Some new prototypes were designed at the beginning and after that the number was
included based on the demands.

A total of 37 new prototypes were designed in order to cover kKindergartens, primary
schools, lower secondary schools, secondary schools, and higher secondary schools.

up
Sene c 3 Ground Figor Pan 1 200 Fust Fioor Plan 1200

s _
Single story Il Twostoresc,ce:JICA Project

fTeam



'Emergency School Reconstruction
Project (Type design)

Toilet Combine Block

Build Back Better
_w%. °* New School Guideline
¢ -« Environment friendly
multi-hazard resilient

J PR, > - ;
[ :
ML e structures

i 4  Child, Genderand Disable

B :;ff:-:_"-.?:.:{‘;f,.— | | W D) friendly
Practical Block,2- Multipur all

Source: JICA Project Team




Emergency School Reconstruction Project

Selection of First Batch Schools

- The target schools for the first batch were selected base
on the selection criteria which was approved by DOE.

School Standard Design

- The earthquake resistant structural design and type
design of schools were developed with due consideration
to the building code and earthquake probability
simulation.

Commencement of the Project
- The first batch of the school construction to be started
soon, covering 5 schools in Lalitpur Dist. A

uction Plan for each schools (first batch)




Emergency School Reconstruction Project

. SHREERALIDEVTHIGH RSECONDARY

ISTING SCHOOL -

co Source: JICA Project Team
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TPIS-ERP Emergency School Reconstruction Project

L I-i'I~MALAYAN HIGHER SECON
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% Source: JICA Project Team
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4. Formulation of Plans




Formulation of Plans

- Kathmandu Valley Resilience Plan(KVRP)

— Kathmandu Valley

« Rehabilitation and Reconstruction
Plan(RRP)

— Gorkha and Sindhupalchowk Districts
__ —Lalitpur Sub-metropolitan City
»=Bhaktapur Municipality

\Bugl_h*anilkantha Municipality |
U




)

Basic Principles of “Resilience Plan’

4 Basic principles of the KV resilience plan

i Prevent human loss by ii. Avoid fatal damage to
any means. Building land | jmportant functions for
: and society | aintaining administration,
= resilient to . .
social and economic systems
large scale _
o i natural
iii. Mitigate damage to dicaticr 5
SN property of the citizenry the concept of  iV. Achieve swift recovery /
\ and public facilities. BBB. and reconstruction.
\ %o o’v e

w 45



Key Principle of Resilience Plan:
“Build Back Better”

One of the most significant lessons learned from disasters is
that rebuilding of affected communities to pre-disaster
standards will recreate the vulnerabilities that existed earlier.

Recovery is defined as the restoration and improvement of not
only infrastructure and facilities, but also livelihoods, economy
and living conditions of disaster affected communities.

Reconstruction from disaster is an opportunity to “build back
better”.

S

\\

The coneept of “build back better” approach was acceptedln
' d UN WorjrdConference in 2015 as one( of the priority

e

46



[

Vision
Workshop

Vulnerability

Policy
Workshop

Workshop

I

Preparation Process of the
KVRP

Step 1: Vision of the Kathmandu Valley
Step 2: Basic Principle in the KVRP

Step 3: Goals to be achieved
Step 4: Worst Case Scenarios that should never happen

Step 5: Vulnerability Assessment to avoid the worst case
scenarios

Step 6: Policies and measures for Building Kathmandu
Valley Resilience

— —

Step 7: Prioritization of the policies and measures

47



ERAKV

RRNE

Kathmandu
District

Lalitpur
District

|

Three Pilot Municipalities:
1. Lalitpur Sub-metropolitan City
2. Bhaktapur Municipality

3. Budhanilkantha Municipality //, -

RRNE Project

Gorkha

Sindhupalkchowk
Distrs

Source: Survey department Made by JICA Pfoject Team,
0

25 50 100 150

Kilometers

Two Pilot Districts:
1. Gorkha District
2. Sindhupalchowk District

—
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Wasic Concept and Key Principle of RRP
Basic Concept: Comprehensive and Long-term Plan

Key Principle: Build Back Better

Safety

1. Building Resilient
Environment

BBB
Rehabilitation

and
Reconstruction _

2. Recovery of 3. Recovery of *
Affected People to Livelihoods and

Normal Life Economy
T—— — —

e
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I

ERAKV RRNE

ERAKYV Project

RRP for Target Municipalities working
with municipality stakeholders as a
pilot activity

* Key Principle

| Basic Policy |

* Basic Policy

| Action Plan |
* Action Plan
* Priority Projects
- Monitoring and Evaluation

W/

Contents of the RRP

RRNE Project

RRP as a part of Periodic District
Development Plan (PDDP) in Target
Districts

[ Damage situation ]
* Damage analysis

e Vision of Reconstruction

| Challenges and Issues |
* |ssues for Reconstruction

| Policy for RRP ]

g‘\ * Basic Policy

* Program and Project by Sector

—



5. Reconstruction Projects
(Grant Aid and QIPs)




List of Grant Aid Projects

- Date of E/N : December 21, 2015
 Date of G/A : February 17, 2016

Reconstruction of Paropakar Maternity
and Women's Hospital with related
Equipment

Reconstruction of Bir Hospital with
related Equipment

Rehabhilitation of Water Transmission

System in.Chautara
———

Construction of Bridges-along.Barahkilo..
— Barpak Road

RC Structure 3 stories /
5,322m?2

RC Structure 3 stories /
2,700m?2

Ductile Pipe app. 20km
length

Chamber 8 number

5 Bridges length. from

30m~150m.
PC Hollow / PC I-Girder

April 5, 2016
April 5, 2016

April 12,2016

April 6, 2016
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Reconstruction of Bir Hospital
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Site Location of

Rehabilitation of Water

Transmission System in
Chautara

Source: Governmen

produced by the Survey Department, Government of Nepal
timcooperation with the Governmge‘rlt_qf Finland

Actual Layout

Collection Chamber (CC)
Pressure Breaking Chamber
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Reservoir

Holche Line




Source:

Site Location of Bridge Construction

along Barhakllo Barpak Road
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Ghatte Khola Bridge

End Point - F




Rungrung Khola Bridge

-

[ River Situation g— End Point
Source: JICA Project Team
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@ QIPs: Quick Impact Projects

- ~

f_—_--.»..:_\_f\pr Disaster Risk Reduction in Public Facilities

———

Small-scale projects contributing to local recovery and
reconstruction through:

v’ Linking Japanese Experience and Technology with
Recovery and Reconstruction

v’ Contribution to the Recovery of the Vulnerable

v’ Contribute to strengthening Government Capacity

. Aiming at

‘Build Back Better”




Planned QIPs

26 projects planned for implementation
(" 15 public buildings, = 2 water supply,
1 road / 2 bridges, 6 livelihood projects)

m Major Project Contents

Construction of Models for Disaster Resilient Construction Technology
Construction of WCO facility in Chautara Municipality

Reconstruction of Ampipal Hospital in Palungtar Municipality
Reconstruction of Palungtar Area Police Office buildings
Reconstruction of Thokarpa VDC office building

Reconstruction of DADO building in Chautara Municipality
Reconstruction of Agriculture Collection Center in Bhotechaur VDC
Construction of Water supply system in Tipeni area

Improvement of Road facilities in Bhotechaur / Melamchi
Reconstruction of Health Post building in Barbarise VDC

&



Planned QIPs
“No. | ProjectName

Reconstruction of Barbarise Area Police Office buildings
Reconstruction of Barpak VDC office building

Reconstruction of Barpak Women Community Centre
Reconstruction of Health Post in Barpak VDC

Reconstruction of Police Post in Barpak VDC

Reconstruction of Sarupani VDC office building

Reconstruction of Maneshwra VDC office building

Establishment /enhancement of Women's Cooperative in Barpak
Goat farming for women’s groups in Barpak

Improvement of vegetable farming practices for women's groups
Improvement of maize farming practices for poor famers
Improvement of the production of quality seed

Promotion of Safety measures for Housing Workers

==[RILZZT Improvement of Majhuwa Water Supply Headrace

m Construction of Khahare Khola Bridge

m Construction of Jhyalla Khola Bridge

R
-




Gorkha

QlP’s
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(@) LIVELIHOOD PROJECTS

@) @) @) BUILDING (SITE UNDECIDED)

GRANT AID

CONSTRUCTION OF BRIDGE BY GRANT AID

BRIDGE

WW JICA Project Team--
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Progress of QIPs Implementation

* As of date, implementation started for: 3 projects for
reconstruction of public facilities and 3 projects for livelihood

WOMEN TRAINING CENTER

Location: Chautara, Sindhupalchok
Specification: 2 Story Office, 139sgm
Period of Construction: Mar - Dec 2016

T FFICE |8
Location: Thokarpa, Sindhupalchok |
Specification: 1 Story, 123sgm

\\

\Xﬂiodof Construction: Apr - Oct 2016 §

A __7
i =
SRR
oy “&7 =3 -
»:.

—
& ocation: Palungtar, Gorkha
- S B TR ™ = Specification: 2 Story, 663spm
Source: JICA Project Team [l Construction Period: Apr 2016-May 2017 5




IMPROVEMENT OF VEGETABLE FARMING -
Locations: 11 VDCs of Sindhupalchok
and Gorkha
Major Contents: Input and training to local
women’s groups to improve productivity in
home gardens
Period : Apr 2016 — Mar 2017

Ay N _fj_.é IMPROVEMENT OF MAIZE FARMING

‘ ’ Locations: 8 VDCs of Sindhupalchowk and

~ Gorkha

% . Major Contents: Input and training to

P marginal farmers to improve productivity of
A '1:"1',\7:" major grain crop

] Period: Apr— Oct 2016

ROVEMENT OF QUALITY SEED ,ai/;
- PRODUCTION ‘f«ﬁ
ion: 5 VDCs of" alchowk b» .

Major Contents: ‘
improvement of certified seed production i

e V. Period: Apr 2016 — Mar 2017 z
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Thank You Very Much !




