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It
gives

m
e

an
im

m
ense

pleasure
on

the
occasion

ofthe
publication

ofDesign
catalogue

for
the

reconstruction
ofEarthquake

resistanthouses
.The

im
pactofthe

25
th

April,2015
and

12
th

M
ay

2015
earthquakes

in
N

epalw
ere

enorm
ous,both

in
term

s
ofloss

oflives
and

properties.
M

ore
than

8000
people

lost
their

lives
and

22,000
num

ber
of

people
w

ere
injured.M

ore
than

6,400
Governm

entbuildingsw
ere

dam
aged.M

ore
than

960
health

buildingsand
8500

schoolsasw
ellas

600,000
private

hom
es

w
ere

fully
dam

aged.In
addition,m

ore
than

285,000
private

hom
es

w
ere

partially
dam

aged.
The

objective
of

this
docum

ent
is

to
provide

rural
households

w
ith

clear
guidance

regarding
earthquake

resistant
construction

techniques
and

to
support

them
to

have
house

designs
in

com
pliance

w
ith

the
N

ationalBuilding
Code

ofN
epal.Iexpectthatthe

design
catalogue

supports
ruralhouseholds

to
apply

for,and
secure

the
building

perm
it

through
various

types
of

design
m

odels
and

flexible
designs.Ihope

thatthe
inform

ation
provided

in
the

Design
Catalogue

w
illbe

a
strong

basisforruralhouseholdsto
startthe

construction
oftheirhouses.

M
y

sincere
thanks

to
the

respected
Secretary,

M
r.

Arjun
kum

ar
Karki,

Joint
Secretaries,

M
r.

Sham
bhu

K.C.
and

M
r.

Padm
a

Kum
ar

M
ainalee

of
M

inistry
of

Urban
Developm

ent
for

their
valuable

suggestions.Iam
very

m
uch

thankfulto
M

r.RaviShah,Deputy
Director

Generaland
M

r.
N

ilam
Kum

ar
Dangol,Senior

DivisionalEngineer
and

allthe
staffs

of
Housing

Division
for

their
continuous

involvem
ent

during
the

preparation
of

this
docum

ent.M
y

thanks
also

goes
to

allof
the

personnel
and

agencies
involved

in
the

preparation
of

the
Design

Catalogue
for

Reconstruction
ofEarthquake

ResistantHouses
for

their
hard

w
ork

and
concerted

efforts
on

the
preparation

ofthisim
portantdocum

ent.

Forew
ord 

Ram
esh Prasad Singh

Director General, DU
DBC

Ⅰ



I
w

ould
like

to
congratulate

all
involved

in
the

developm
ent

of
the

Design
Catalogue

for
Reconstruction

ofEarthquake
ResistantHouses,w

hich
has

been
produced

by
the

Departm
entof

U
rban

Developm
ent

and
Building

Construction
(DU

DBC)
to

support
rural

households
in

the
reconstruction

oftheirhouses.
The

im
pact

of
the

April25
th

2015
and

M
ay

12
th

2015
earthquakes

in
N

epalhad
a

significant
im

pact
in

affected
areas,in

particular
in

relation
to

housing
w

hich
suffered

severe
dam

age
and

left
thousands

of
fam

ilies
living

in
tem

porary
shelters.

The
prim

ary
objective

of
the

housing
reconstruction

program
m

e
is

to
ensure

that
earthquake

affected
households

are
enabled

to
reconstructhousesthatare

safe,adequate,and
affordable.

The
housing

prototype
and

flexible
design

provided
in

the
Design

Catalogue
for

Reconstruction
of

Earthquake
Resistant

Houses
provide

a
variety

of
options

in
term

s
of

cost,size,layout,and
typology.Itis

notm
andatory

forhouseholds
to

selecta
design

from
this

catalogue,and
they

are
free

to
prepare

house
designs

outside
ofthe

catalogue
butthese

designs
m

ustcom
ply

w
ith

the
N

ationalBuilding
Code.The

house
designs

have
been

prepared
in

such
a

w
ay

as
to

ensure
that

vernacular
architecture

and
building

practices
can

be
m

aintained
w

ith
the

addition
earthquake

resistantconstruction
practicesto

ensure
thathouseholdsare

able
to

‘Build
Back

Better’.
Iw

ould
like

to
congratulate

allthe
personnelofthis

departm
ent,and

allthose
w

ho
have

been
involved

directly
orindirectly

in
the

preparation
ofthiscatalogue,fortheirvaluable

contributions
to

the
preparation

ofthiscatalogue.

Preface

Rabi Shah
Deputy Director General, DU

DBC

Ⅱ
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The
April25

th
2015

and
M

ay
12

th
2015

earthquakes
in

N
epalcaused

w
idespread

dam
age

to
housing

in
the

affected
districts,as

w
ellas

loss
oflife

ofalm
ost9,000

people.The
Governm

entofN
epalfigures

indicate
that602,257

houses
w

ere
fully

dam
aged,and

285,099
housesw

ere
partially

dam
aged.

The
Governm

ent
of

N
epal

Post
Disaster

N
eeds

Assessm
ent

(PDN
A)

set
out

principles
for

housing
and

hum
an

settlem
ents

recovery
and

reconstruction
asfollow

s:

1.Encourage
the

participation
of

com
m

unities
by

em
pow

ering
them

to
take

controlof
reconstruction

of
their

housesand
ensuring

facilitation
ofO

w
nerDriven

Reconstruction.
2.

A
com

prehensive
view

of
housing

reconstruction
should

include
holistic

habitat
developm

ent,
w

ith
basic

services
and

com
m

unity
infrastructure.The

principle
ofbuild

back
better(BBB)should

translate
into

a
concept

ofsafersettlem
ents.

3.Reconstruction
should

be
seen

as
a

vehicle
to

build
long-term

com
m

unity
resilience

by
reducing

vulnerabilities
and

strengthening
com

m
unity

capacities
to

m
itigate

future
disasters

through
im

proved
construction

practices
forthe

m
ajority

ofthe
building

stock
in

the
country.

4.Strengthen
the

localeconom
y

through
reconstruction

and
processes

thatw
ork

to
the

benefitofthe
poor

and
m

arginalised
sections

w
ho

are
m

ostly
in

the
inform

alsector.Reconstruction
should

provide
an

opportunity
for

the
poorto

upgrade
theirliving

conditions.
5.Ensure

sustainable
and

environm
ent-friendly

reconstruction
processes,taking

note
ofclim

ate
change,natural

resource
m

anagem
entand

scientific
risk

assessm
ents.

6.Ensure
thatrehabilitation

isequitable
and

inclusive.

Background
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The
Design

Catalogue
for

Reconstruction
of

Rural
Housing

has
been

developed
to

support
rural

households
to

com
m

ence
the

reconstruction
oftheir

hom
es

from
a

solid
basis,by

providing
prototype

and
flexible

house
designs

w
hich

can
be

adopted,and
adapted,in

allearthquake
affected

com
m

unities.The
designs

provided
in

the
catalogue

coverfourbroad
categoriesofbuilding

m
aterialsand

typology:
●Stone

and
m

ud
m

ortarm
asonry

●Brick
and

m
ud

m
ortarm

asonry
●Stone

and
cem

entm
ortarm

asonry
●Brick

and
cem

entm
ortarm

asonry

The
designs

provided
in

this
catalogue

have
allbeen

prepared
in

com
pliance

w
ith

the
revised

N
ationalBuilding

Code
ofN

epaland
are

approved
by

the
Departm

entofU
rban

Developm
entand

Building
Construction

(DU
DBC).

Foreach
design

included
in

the
catalogue

the
follow

ing
inform

ation
isprovided:

●3D
view

ofthe
design

●Floorplan
●Elevations
●Section
●TechnicalDetails

The
num

berofm
anpow

erdays
forskilled

and
unskilled

labour,as
w

ellas
the

quantity
ofm

aterials
required

forthe
construction

ofthe
design

is
also

provided
and

is
broken

dow
n

in
term

s
ofrequirem

ents
to

construct
up

to
plinth

level,up
to

ring
beam

level,and
forthe

construction
ofthe

roof.

Designs
included

in
the

Design
Catalogue

for
Reconstruction

of
RuralHousing

can
be

selected
and

used
as

is,the
prototype

designs,orcan
be

adapted
based

on
the

param
etersasdefined

in
the

N
ationalBuilding

Code
ofN

epal,the
flexible

designs.O
nce

a
design

has
been

selected
this

can
be

used
by

the
household

as
partofthe

building
perm

it
application

process.The
Design

Catalogue
forReconstruction

ofRuralHousing
can

also
provide

guidance
in

term
s

of
budgeting,and

estim
ating

the
quantity

of
m

aterialrequired
and

as
a

generalguide
for

basic
earthquake

resistant
construction

techniques.

Introduction 

2



List of M
odel H

ouses  3

Structural Type
N

o. of Floor
M

odel N
o.

Designed by
Page

Stone m
asonry in cem

ent m
ortar, P5-

1
SM

C-1.1
JICA

9
1

SM
C-1.2

JICA
15

2
SM

C-2.1
JICA

21
2

SM
C-2.2

DU
DBC

27
2

SM
C-2.3

DU
DBC

33
2

SM
C-2.4

DU
DBC

39
2+ATTIC

SM
C-2.5

DU
DBC

45
2+TERRACE

SM
C-2.6

DU
DBC

51
Technical details

57
Flexible

design
67

Brick m
asonry in cem

ent m
ortar P71-

1
BM

C-1.1
JICA

74
1

BM
C-1.2

JICA
80

2
BM

C-2.1
JICA

86
2

BM
C-2.2

DU
DBC

92
2

BM
C-2.3

DU
DBC

98
2+ATTIC

BM
C-2.4

DU
DBC

104
2+TERRACE

BM
C-2.5

DU
DBC

110
Technical details

116
Flexible

design
125

Stone m
asonry in m

ud m
ortar, P129-

1
SM

M
-1.1

DU
DBC

135
Technical details

141
Flexible design

143

Brick m
asonry in m

ud m
ortar, P147-

1
BM

M
-1.1

DU
DBC

153
Technicaldetails

159
Flexible design

161

SM
C

BM
C

SM
M

BM
M

housing m
odel Volum

e
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STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR (SM
C)

M
inim

um
 Requirem

ents(M
Rs)

This
section

of
the

Design
Catalogue

for
Reconstruction

of
Earthquake

Resistant
houses

refers
to

stone
m

asonry
construction

using
cem

ent
m

ortar.
Designs

for
both

one-storey
and

tw
o-storey

houses
are

included
in

this
category

ofthe
catalogue.A

flexible
design

is
also

included
w

hich
can

be
adapted

as
per

the
households’requirem

ents
w

ithin
the

param
eters

as
set

out
in

the
N

ationalBuilding
Code

ofN
epal

202.
The

house
designsare

based
on

the
use

ofreinforced
concrete

bands.The
technicalspecifications

forthe
m

aterialrequired
in

the
construction

ofthe
house

designs
included

under
this

category
can

be
found

in
the

‘M
inim

um
Requirem

ents’atthe
beginning

ofthissection.
The

key
technicaldetails

related
to

this
category

are
included

at
the

end
ofthis

section
and

should
be

referred
to

w
hen

constructing
any

ofthe
designspresented

underthiscategory.
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No. Category

✔ Geological fault or Raptured Area

✔ Areas Susceptible to Landslide

✔ Steep Slope > 20%

✔ Filled Area

✔ River Bank and Water-logged Area

No. of story ✔
Up to two-storied load-bearing masonry buildings constructed in
cement mortar.

Span of wall ✔ The span of wall shall not more than 4.5 meters

Size of room ✔ The area of individual floor panel not more than 13.5 square metres

Height of wall ✔ The height of wall should not be more than 3.0 meters

Proportion ✔
The house shall be planned in square, rectangular. Avoid long and
narrow structure should not be more than 3 times of its width.

General ✔
The foundation trench shall be of uniform width. The foundation bed
shall be on the same level throughout the foundation in flat area.

Depth ✔
The depth of footing should not be less than 800mm for one story,
900mm for two storey.

Width ✔
The width of footing should not be less than 600mm in medium soil
condition. As depend on soil condition. Shown in detail drawings.

General ✔

Provide a reinforced concrete band at plinth level, as shown in detail
drawings. The top level of plinth should not be less than 300mm from
existing ground level. Recommendation is 450mm.

Height ✔ Minimum height of Plinth band is 150mm.

Width ✔
Minimum thickness of plinth band width should be equal to wall
thickness. 350mm for Stone masorny.

Reinforcement ✔

Main reinforcement should be 4-12 dia. bars. Use 6mm diameter rings
at 150mm. Hook length should be 500mm. Bars shall have a clear cover
of 25mm concrete.

General ✔

Masonry should not be laid staggered or straggled in order to avoid
continuous vertical joints. At corners or wall junctions, through vertical
joints should be avoided by properly laying the masonry. It should be
interlocked.

Joints ✔
Mortar joints should not be more than 20mm and less than 10mm in
thickness. The ratio recommend 1:4 (Cement: Sand).

Through Stone ✔
Through-stone of a length equal to the full wall thickness should be
used in every 600 mm lift at not more than 1.2 m apart horizontally.

Width ✔ The minimum width of wall is 350mm for one-storey and two-storey.

5 Walls

Minimum Requirements (MRs) for Stone Masonry in Cement Mortar (NBC202)                    Page1

1 Site Selection

2

A building shall not be constructed if site is:

Shape of  House

3 Foundation

4 Plinth

Minimum Requirements for Stone Masonry in Cement Mortar (NBC202)

7

Two storey+ attic, load bearing masonry buildings 
constructed in cement mortar



Location ✔
Openings are to be located away from inside corners by a clear distance
should not be less than 600 mm.

Total length ✔
The total length of openings in a wall is not to exceed half of the length
of the wall in single-storey construction.

Distance ✔
The horizontal distance between two openings is to be not less than
600 mm.

Lintel level ✔ Keep lintel level same for doors and windows.

Location ✔

Place vertical steel bars in the wall at all corners, junctions of walls and
adjacent to all doors and windows. They shall be covered with cement
concrete in cavities made around them during the masonry
construction.

Reinforcement ✔
The vertical reinforcing bar for masonry is given in detail drawings.
12mm dia is minimum requirements for masonry houses.

Sill band ✔
A continuous sill band shall be provided through all walls at the bottom
level of opening (specially windows). The minimum height is 75mm.

Lintel band ✔
A continuous lintel band shall be provided through all walls at the top
level of opening. The minimum height is 150mm.

Stitch ✔
This band shall be provided where dowel-bars are required at all
corners, junctions of walls. The minimum height is 75mm.

Roof band ✔

Roof band shall be provided at the top-level of walls, so as to integrate
them properly at their ends and fix them into the walls. The minimum
height is 75mm.

Reinforcement ✔

Main reinforcement should be 4or 2-12 dia. bars. Use 6mm diameter
rings at 150mm. Hook length should be 500mm. Bars shall have a clear
cover of 25mm concrete.

Light roof ✔
Use light roof comprising wooden or steel truss covered with CGI
sheets.

Connection ✔
All members of the timber truss or joints should be properly connected
as shown in detail drawings.

Cross-tie ✔
Trusses should be properly cross-tied with wooden braces as shown in
detail drawings.

Timber ✔

Well seasoned hard wood without knots should be used for roofing,
timber treatment such as use of coal tar or any other preservative can
prevent timber from being decayed and attacked by insects

Mortar ✔
Cement sand mortar should not be leaner than 1:4 (1 part cement and
4 parts sand) for masonry and 1:6 for plaster

Concrete ✔
The concrete mix for seismic bands should not be leaner than 1:1.5:3 (1
part cement, 1.5 parts sand and 3 parts aggregate)

Reinforcement ✔
High Strength Deformed Bars – Fe415: High strength deformed bars
with fy = 415 N/

9

10 Materials

Roof

6 Openings

7
Vertical

Reinforcement

8 Horizontal Band

Horizontal bands should be provided throughout the entire wall with
minimum thickness of 75 to 150 mm at following locations:

Minimum Requirements (MRs) for Stone Masonry in Cement Mortar (NBC202)                    Page2

Minimum Requirements for Stone Masonry in Cement Mortar (NBC202)

8
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10

SM
C
-1.1

M
odelSM

C-1.1
is

a
one-storey

house
w

hich
can

accom
m

odate
3-5

people.It
consists

oftw
o

room
s

w
ith

dim
ensions

of2650
x

4300,and
a

verandah
w

ith
dim

ensions
of1500

x
6350.The

design
focuses

on
earthquake

resistant
construction

using
locally

available
construction

m
aterials.Sim

ilarly
stone

m
asonry

in
cem

entm
ortarhas

been
used

forstructuraltype,w
here

CGIsheet
is

used
for

covering
the

roofalong
w

ith
w

ooden
rafter

and
purlin.Alldesign

have
been

based
on

the
revised

N
ationalBuilding

Code
of

N
epal(N

BC)
in

order
to

ensure
that

earthquake
resistant

construction
m

easures
are

included.
This

includes
the

provision
of

horizontal
bands,

vertical
reinforcem

ent,
corner

reinforcem
ent,

and
T-junctions

to
im

prove
diaphragm

effectiveness.
The

design
concept,and

the
objective

ofthe
design

is
to

contribute
tow

ards
resilientm

odels
to

im
prove

safety
in

future
earthquakes.



11

D
A

TE:
SCA

LE:
TYPE O

F H
O

U
SE:

D
RA

W
IN

G
 TITLE

:
D

ESIG
N

ED
 B

Y:

N
epal H

ousing
Reconstruction Program

m
e

M
odel SM

C-1.1: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
O

N
E-STO

REY

M
O

DEL SM
C-1.1 

PERSPECTIVE AN
D ESTIM

ATIO
N

N
oneJICA

SM
C-1.1

1/4

LEVEL

M
AN

 PO
W

ER
M

ATERIALS

Skilled
U

nskilled
Stone

CEM
EN

T 
SAN

D
AGG

REGATE 
W

O
O

D
CGI SHEET
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M
odel SM

C-1.1: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
O

N
E-STO

REY

M
O

DEL SM
C-1.1 

PLAN

1:50JICA

SM
C-1.1

2/4

G
RO

U
N

D FLO
O

R PLAN
FLO

O
R

AREA: 31.75sqm

RO
O

M
2

2650
x 4300

RO
O

M
1

2650
x 4300

VERAN
DA

1500
x 6350

See Technical Detail 3

See Technical Detail 3

EN
T

AA

See Technical Detail 5



D
A

TE:
SCA

LE:
TYPE O

F H
O

U
SE:

D
RA

W
IN

G
 TITLE

:
D

ESIG
N

ED
 B

Y:

N
epal H

ousing
Reconstruction Program

m
e

13

M
odel SM

C-1.1: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
O

N
E-STO

REY

M
O

DEL SM
C-1.1 

ELEVATIO
N

N
oneJICA

SM
C-1.1

3/4

FRO
N
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M
odel SM

C-1.1: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
O

N
E-STO

REY

M
O

DEL SM
C-1.1 

SECTIO
N

1:50JICA

SM
C-1.1

4/4

SECTIO
N

 A-A

See Technical Detail 6

See Technical Detail 6
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O

M
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SM
C
-1.2

M
odelSM

C-1.2
is

a
one-storey

house
w

hich
can

accom
m

odate
1-3

people.It
consists

ofone
room

w
ith

dim
ensions

of2650
x

4300,and
a

verandah
w

ith
dim

ensions
of2850

x
4500.The

design
focuses

on
earthquake

resistant
construction

using
locally

available
construction

m
aterials.Sim

ilarly
stone

m
asonry

in
cem

entm
ortarhas

been
used

forstructuraltype,w
here

CGIsheet
is

used
for

covering
the

roofalong
w

ith
w

ooden
rafter

and
purlin.Alldesign

have
been

on
the

revised
N

ationalBuilding
Code

ofN
epal(N

BC)in
orderto

ensure
thatearthquake

resistantconstruction
m

easures
are

included.This
includes

the
provision

ofhorizontalbands,
vertical

reinforcem
ent,

corner
reinforcem

ent,
and

T-junctions
to

im
prove

diaphragm
effectiveness.
The

design
concept,and

the
objective

ofthe
design

is
to

contribute
tow

ards
resilientm

odels
to

im
prove

safety
in

future
earthquakes.

.
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PERSPECTIVE AN
D ESTIM

ATIO
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N
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LEVEL

M
AN

 PO
W

ER
M

ATERIALS

Skilled
U

nskilled
Stone

CEM
EN

T 
SAN

D
AGG

REGATE 
W

O
O

D
CGI SHEET

Reinforcing
bar

M
d

M
d

cu.m
.

Bags
Cu.m

.
Cu.m

.
Cu.m

.
Bundel

Kg
U

p to Plinth Level
40

144
15

47
9

3
0

0
87

SU
PERSTRU

CTU
RE

49
97

10
45

6
2

0.46
0

165
RO

O
FIN

G
8

11
0

0
0

0
1.48

3.69
0

TO
TAL

97
252

25
92

14
6

1.94
3.69

252
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M
odel SM

C-1.2: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
O

N
E-STO

REY

M
O

DEL SM
C-1.2 

PLAN

1:50JICA

SM
C-1.2

2/4

RO
O

M
1

2650
x 4300

VERAN
DA

2850
x 4500

See  Technical Detail 3

AA
G

RO
U

N
D FLO

O
R PLAN

FLO
O

R
AREA: 15.88sqm

See  Technical Detail 3

See Technical Detail 5
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M
odel SM

C-1.2: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
O

N
E-STO

REY

M
O

DEL SM
C-1.2 

ELEVATIO
N

N
oneJICA

SM
C-1.2

3/4

FRO
N

T ELEVATIO
N
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N
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N
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M
odel SM

C-1.2: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
O

N
E-STO

REY

M
O

DEL SM
C-1.2 

SECTIO
N

1:50JICA

SM
C-1.2

4/4

SECTIO
N

 A-A
SECTIO

N
 B-B

See Technical Detail 6

See Technical Detail 6
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O

M
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C
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SM
C
-2.1

M
odelSM

C-2.1
isa

tw
o-storey

house
w

hich
can

accom
m

odate
m

ore
than

4
people.Itconsists

of
four

room
s

w
ith

dim
ensions

of
2650

x
4300,and

a
verandah

w
ith

dim
ensions

of
1500

x
6350.

The
design

focuses
on

earthquake
resistant

construction
using

locally
available

construction
m

aterials.Sim
ilarly

stone
m

asonry
in

cem
entm

ortarhas
been

used
forstructural

type,w
here

CGIsheet
is

used
for

covering
the

roofalong
w

ith
w

ooden
rafter

and
purlin.All

design
have

been
on

the
revised

N
ationalBuilding

Code
ofN

epal(N
BC)in

orderto
ensure

that
earthquake

resistant
construction

m
easures

are
included.

This
includes

the
provision

of
horizontal

bands,
vertical

reinforcem
ent,

corner
reinforcem

ent,
and

T-junctions
to

im
prove

diaphragm
effectiveness.

The
design

concept,and
the

objective
ofthe

design
is

to
contribute

tow
ards

resilientm
odels

to
im

prove
safety

in
future

earthquakes.
.
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ATERIALS
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U
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Stone

CEM
EN

T 
SAN

D
AGG

REGATE
W

O
O

D
CGI SHEET

Reinforcing 
bar

M
d

M
d

cu.m
.

Bags
Cu.m

.
Cu.m

.
Cu.m

.
Bundel

Kg
U

p to Plinth Level
86

317
17

76
12

6
0

0
146

SU
PERSTRU

CTU
RE

175
290

31
111

17
4

2.95
1.02

631
RO

O
FIN

G
17

20
0

0
0

0
1.48

3.69
0

TO
TAL

279
626

48
187

29
10

4.43
4.71

776
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M
odel SM

C-2.1: STO
N

E M
ASO

N
RY IN

 CEM
EN

T M
O

RTAR
TW

O
-STO

REY

M
O

DEL SM
C-2.1 

PLAN
JICA

SM
C-2.1

2/4

G
RO

U
N

D FLO
O

R PLAN
AREA: 31.75sqm

FIRST FLO
O

R PLAN
AREA: 31.75sqm

TO
TALAREA: 63.5sqm

AA

AA

RO
O

M
2

2650
x 4300

RO
O

M
1

2650
x 4300

VERAN
DA

1500
x 6350

See Technical Detail3

See Technical Detail 3

RO
O

M
4

2650
x 4300

RO
O

M
3

2650
x 4300

EN
T

N
one

See Technical Detail 5
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TW
O
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M
O
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N
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4/4

M
odel SM
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N

E M
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N
RY IN

 CEM
EN

T M
O

RTAR

SECTIO
N

A-A

See Technical Detail 6

See Technical Detail 6

See Technical Detail 5
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SM
C
-2.2

M
odelSM

C-
2.2

is
a

tw
o

storey
building

w
hich

can
accom

m
odate

3-7
people.It

consists
of

three
room

s
and

a
verandah

in
the

ground
floor.The

design
focuses

on
earthquake

resistant
construction

using
locally

available
construction

m
aterials.Sim

ilarly
stone

m
asonry

in
cem

ent
m

ortarhas
been

used
forstructuraltype,w

here
CGIsheetis

used
forcovering

the
roofalong

w
ooden

raftersand
purlins.Alldesignshave

been
based

on
the

revised
N

ationalBuilding
Code

of
N

epal
(N

BC)
in

order
to

ensure
that

earthquake
resistant

construction
m

easures
are

included.
This

includes
the

provision
of

horizontal
bands,

vertical
reinforcem

ents,
corner

reinforcem
ent,and

T-junctions
to

im
prove

diaphragm
effectiveness.Clim

atic
conditions

and
socialand

culturalaspects
have

also
been

factored
into

the
design

ofthe
house.The

design
concept

and
the

objective
ofthe

design
is

to
contribute

tow
ards

resilient
m

odels
to

im
prove

safety
in

future
earthquakes.
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CO
N

STRU
CTIO

N
 M

ATERIAL AN
D  M

AN
PO

W
ER

LEVEL

M
AN

 PO
W

ER
M

ATERIALS

Skilled
U

nskilled
Stone 

CEM
EN

T 
SAN

D
AGGREGATE 

Rod
CGI SHEET

W
O

O
D

GI SHEET 

M
d

M
d

Cu.m
Bags

Cu.m
Cu.m

kg
Bundel

Cu.m
Rm

.
U

p to Plinth Level
54

198
31

82
19

5
265

0
0

0
Ground &

 First floor
207

246
41

119
20

5
876

0
3.62

0
Roofing w

ork
43

15
0

0
0

0
0

4.69
1.96

10
TOTAL

304
458

72
200

40
10

1141
4.69

5.58
10
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SM
C
-2.3

M
odelSM

C-2.3
is

a
tw

o-storey
building

w
hich

can
accom

m
odate

8-10
people.It

consists
of

tw
o

room
s

w
ith

dim
ension

of3225
x

3150
and

a
verandah

7800
x

1210.The
design

focuses
on

earthquake
resistantconstruction

using
locally

available
construction

m
aterials.Sim

ilarly
stone

m
asonry

in
cem

ent
m

ortar
has

been
used

for
structuraltype,

w
here

CGI
sheet

is
used

for
covering

the
roofalong

w
ith

w
ooden

rafters
and

purlins.Alldesigns
have

been
based

on
the

revised
N

ationalBuilding
Code

of
N

epal(N
BC)

in
order

to
ensure

that
earthquake

resistant
construction

m
easures

are
included.This

includes
the

provision
of

horizontalbands,vertical
reinforcem

ents,
corner

reinforcem
ent,

and
T-junctions

to
im

prove
diaphragm

effectiveness.
Clim

atic
conditions

and
socialand

culturalaspects
have

also
been

factored
into

the
design

of
the

house.
The

design
concept

and
the

objective
of

the
design

is
to

contribute
tow

ards
resilientm

odelsto
im

prove
safety

in
future

earthquakes.
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CO
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STRU
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N
 M

ATERIAL AN
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W
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LEVEL

M
AN
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W

ER
M

ATERIALS

Skilled
U

nskilled
STO

N
E

CEM
EN

T 
SAN

D
AGGREGATE 

W
O

O
D

RO
D

CGI SHEET
GI SHEET 

M
d

M
d

Cu.m
Bags

Cu.m
Cu.m

Cu.m
KG

Bundel
Rm

.

U
p to Plinth Level

61
220

33
95

17
9

0
305

0
0

Ground &
 First floor

162
357

53
216

32
17

1.02
1487

0
0

Roofing w
ork

41
15

0
0

0
0

1.91
0

4.50
11

TO
TAL

263
592

86
311

48
26

2.94
1792

4.50
11
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SM
C
-2.4

M
odelSM

C-2.4
is

a
tw

o
storey

house
w

hich
can

accom
m

odate
8-10

people,O
n

both
floors

there
are

tw
o

room
s

w
ith

dim
ensions

3225x3150
and

a
covered

verandah
w

ith
dim

ensions
7300X1250

in
the

first
floor.The

design
focuses

on
earthquake

resistant
construction

using
locally

available
construction

m
aterials.Sim

ilarly,stone
m

asonry
in

cem
ent

m
ortar

has
been

used
for

structuraltype,w
here

CGIsheet
is

used
for

covering
the

roof
along

w
ith

w
ooden

raftersand
purlins.Alldesignshave

been
based

on
the

revised
N

ationalBuilding
Code

ofN
epal

(N
BC)

in
order

to
ensure

that
earthquake

resistant
construction

m
easures

are
included.This

includes
the

provision
ofhorizontalbands,verticalreinforcem

ents,cornerreinforcem
ent,and

T-junctions
to

im
prove

diaphragm
effectiveness.

Clim
atic

conditions
and

socialand
cultural

aspects
have

also
been

factored
into

the
design

of
the

house.The
design

concept
and

the
objective

of
the

design
is

to
contribute

tow
ards

resilient
m

odels
to

im
prove

safety
in

future
earthquakes.
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SM
C
-2.5

M
odelSM

C-2.5
is

a
tw

o
and

a
halfstorey

house,w
hich

includes
an

attic.O
n

both
floors

there
are

three
room

s
w

ith
dim

ensions
of

2700
X

2700
and

a
covered

verandah
w

ith
dim

ensions
6550X1100.

The
design

focuses
on

earthquake
resistant

construction
using

locally
available

construction
m

aterials.Sim
ilarly

stone
m

asonry
in

cem
entm

ortarhas
been

used
forstructural

type,
w

here
CGI

sheet
is

used
for

covering
the

roof
along

w
ooden

rafters
and

purlins.
All

designs
have

been
based

on
the

revised
N

ationalBuilding
Code

of
N

epal(N
BC)

in
order

to
ensure

that
earthquake

resistant
construction

m
easures

are
included.

This
includes

the
provision

ofhorizontalbands,verticalreinforcem
ents,corner

reinforcem
ent,and

T-junctions
to

im
prove

diaphragm
effectiveness.Clim

atic
conditions

and
socialand

culturalaspects
have

also
been

factored
into

the
design

ofthe
house.The

design
conceptand

the
objective

ofthe
design

isto
contribute

tow
ardsresilientm

odelsto
im

prove
safety

in
future

earthquakes.
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SM
C
-2.6

M
odelSM

C-2.6
is

a
tw

o
and

a
halfstorey

building
constructed

in
stone

m
asonry

w
ith

a
RCC

flatslab.Covering
a

plinth
area

of48.90
Sq.M

.,the
m

odelconsists
ofkitchen

w
ith

dim
ensions

of3300
X

2700,living
room

w
ith

dim
ensions

of
3300

X
2700

and
a

veranda
w

ith
dim

ensions
3300

x
2100

in
the

ground
floor.Sim

ilarly,on
the

first
floor

it
consists

oftw
o

bedroom
w

ith
dim

ensions
3300

X
2700

along
w

ith
verandah

dim
ensions

3300
x

2100
.Alldesigns

have
been

based
on

the
revised

N
ationalBuilding

Code
ofN

epal(N
BC)in

orderto
ensure

thatearthquake
resistantconstruction

m
easures

are
included.This

includes
the

provision
ofhorizontalbands,

verticalreinforcem
ents.
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asonry in 
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ent m
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W
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asonry in cem
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m
ortar 1:4
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ent M

ortar)
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idth of footing

Classification of Foundation Soil and Safe Bearing Capacity
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Technology for Earthquake Resistant Building Construction (Tw
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Detail of Rafter Joint at Ridge
Detail of Rafter Joint w
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W
indow

 Section

Typical Ground/ First Floor Plan
Earthquake Resistant Elem

ents in Building

First Floor Detail
Corner Strengthening Band 

Type 1
Type 2
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D 

DETAIL
Door Section

Flexible design
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Flexible design
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Minimum Requirements for Flexible design

Flexible design

N
o.

Category

✔
Geological fault or Raptured Area

✔
Areas Susceptible to Landslide

✔
Steep Slope > 20%

✔
Filled Area

✔
River Bank and W

ater-logged Area

N
o. of story

✔
U

p to tw
o-storied load-bearing m

asonry buildings constructed in
cem

ent m
ortar.

Span of w
all

✔
The span of w

all shall not m
ore than 4.5 m

eters

Size of room
✔

The area of individual floor panel not m
ore than 13.5 square m

etres

Height of w
all

✔
The height of w

all should not be m
ore than 3.0 m

eters

Proportion
✔

The house shall be planned in square, rectangular. Avoid long and
narrow

 structure should not be m
ore than 3 tim

es of its w
idth.

G
eneral

✔
The foundation trench shall be of uniform

 w
idth. The foundation bed

shall be on the sam
e level throughout the foundation in flat area.

Depth
✔

The depth of footing should not be less than 800m
m

 for one story,
900m

m
 for tw

o storey.

W
idth

✔
The w

idth of footing should not be less than 600m
m

 in m
edium

 soil
condition. As depend on soil condition. Show

n in detail draw
ings.

G
eneral

✔

Provide a reinforced concrete band at plinth level, as show
n in detail

draw
ings. The top level of plinth should not be less than 300m

m
 from

existing ground level. Recom
m

endation is 450m
m

.

Height
✔

M
inim

um
 height of Plinth band is 150m

m
.

W
idth

✔
M

inim
um

 thickness of plinth band w
idth should be equal to w

all
thickness. 350m

m
 for Stone m

asorny.

Reinforcem
ent

✔

M
ain reinforcem

ent should be 4-12 dia. bars. U
se 6m

m
 diam

eter rings
at 150m

m
. Hook length should be 500m

m
. Bars shall have a clear cover

of 25m
m

 concrete.

G
eneral

✔

M
asonry should not be laid staggered or straggled in order to avoid

continuous vertical joints. At corners or w
all junctions, through vertical

joints should be avoided by properly laying the m
asonry. It should be

interlocked.

Joints
✔

M
ortar joints should not be m

ore than 20m
m

 and less than 10m
m

 in
thickness. The ratio recom

m
end 1:4 (Cem

ent: Sand).

Through Stone
✔

Through-stone of a length equal to the full w
all thickness should be

used in every 600 m
m

 lift at not m
ore than 1.2 m

 apart horizontally.

W
idth

✔
The m

inim
um

 w
idth of w

all is 350m
m

 for one-storey and tw
o-storey.

5
W

alls

M
inim

um
 Requirem

ents (M
Rs) for Stone M

asonry in Cem
ent M

ortar (N
BC202)                    Page1

1
Site Selection

2

A building shall not be constructed if site is:

Shape of  H
ouse

3
Foundation

4
Plinth

Location
✔

O
penings are to be located aw

ay from
 inside corners by a clear distance

should not be less than 600 m
m

.

Total length
✔

The total length of openings in a w
all is not to exceed half of the length

of the w
all in single-storey construction.

Distance
✔

The horizontal distance betw
een tw

o openings is to be not less than
600 m

m
.

Lintel level
✔

Keep lintel level sam
e for doors and w

indow
s.

Location
✔

Place vertical steel bars in the w
all at all corners, junctions of w

alls and
adjacent to all doors and w

indow
s. They shall be covered w

ith cem
ent

concrete in cavities m
ade around them

 during the m
asonry

construction.

Reinforcem
ent

✔
The vertical reinforcing bar for m

asonry is given in detail draw
ings.

12m
m

 dia is m
inim

um
 requirem

ents for m
asonry houses.

Sill band
✔

A continuous sill band shall be provided through all w
alls at the bottom

level of opening (specially w
indow

s). The m
inim

um
 height is 75m

m
.

Lintel band
✔

A continuous lintel band shall be provided through all w
alls at the top

level of opening. The m
inim

um
 height is 150m

m
.

Stitch
✔

This band shall be provided w
here dow

el-bars are required at all
corners, junctions of w

alls. The m
inim

um
 height is 75m

m
.

Roof band
✔

Roof band shall be provided at the top-level of w
alls, so as to integrate

them
 properly at their ends and fix them

 into the w
alls. The m

inim
um

height is 75m
m

.

Reinforcem
ent

✔

M
ain reinforcem

ent should be 4or 2-12 dia. bars. U
se 6m

m
 diam

eter
rings at 150m

m
. Hook length should be 500m

m
. Bars shall have a clear

cover of 25m
m

 concrete.

Light roof
✔

U
se light roof com

prising w
ooden or steel truss covered w

ith CGI
sheets.

Connection
✔

All m
em

bers of the tim
ber truss or joints should be properly connected

as show
n in detail draw

ings.

Cross-tie
✔

Trusses should be properly cross-tied w
ith w

ooden braces as show
n in

detail draw
ings.

Tim
ber

✔

W
ell seasoned hard w

ood w
ithout knots should be used for roofing,

tim
ber treatm

ent such as use of coal tar or any other preservative can
prevent tim

ber from
 being decayed and attacked by insects

M
ortar

✔
Cem

ent sand m
ortar should not be leaner than 1:4 (1 part cem

ent and
4 parts sand) for m

asonry and 1:6 for plaster

Concrete
✔

The concrete m
ix for seism

ic bands should not be leaner than 1:1.5:3 (1
part cem

ent, 1.5 parts sand and 3 parts aggregate)

Reinforcem
ent

✔
High Strength Deform

ed Bars – Fe415: High strength deform
ed bars

w
ith fy = 415 N

/

910
M

aterials

Roof

6
O

penings

7
Vertical

Reinforcem
ent

8
H

orizontal Band

Horizontal bands should be provided throughout the entire w
all w

ith
m

inim
um

 thickness of 75 to 150 m
m

 at follow
ing locations:

M
inim

um
 Requirem

ents (M
Rs) for Stone M

asonry in Cem
ent M

ortar (N
BC202)                    Page2

Tw
o storey+ attic, load bearing m

asonry buildings constructed 
in cem

ent m
ortar
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Flexible design

Base drawing for Flexible design
Dim

ensions m
ay vary as per the requirem

ent and site conditions w
here as it should be filled by the 

technicians during construction. And design should follow
 the M

inim
um

 Requirem
ents.
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Flexible design

Base drawing for Flexible design
Dim

ensions m
ay vary as per the requirem

ent and site conditions w
here as it should be filled by the 

technicians during construction. And design should follow
 the M

inim
um

 Requirem
ents.
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N
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M
inim

um
 Requirem

ents (M
Rs)

This
section

of
the

Design
Catalogue

for
Reconstruction

of
Earthquake

Resistant
houses

refers
to

brick
m

asonry
construction

using
cem

ent
m

ortar.
Designs

for
both

one-storey
and

tw
o-storey

houses
are

included
in

this
category

ofthe
catalogue.A

flexible
design

is
also

included
w

hich
can

be
adapted

as
per

the
households’requirem

ents
w

ithin
the

param
eters

as
set

out
in

the
N

ationalBuilding
Code

ofN
epal

202.
The

house
designsare

based
on

the
use

ofreinforced
concrete

bands.The
technicalspecifications

forthe
m

aterialrequired
in

the
construction

ofthe
house

designs
included

under
this

category
can

be
found

in
the

‘M
inim

um
Requirem

ents’atthe
beginning

ofthissection.
The

key
technicaldetails

related
to

this
category

are
included

at
the

end
ofthis

section
and

should
be

referred
to

w
hen

constructing
any

ofthe
designspresented

underthiscategory.
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Minimum Requirements for Brick Masonry in Cement Mortar (NBC202)
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No. Category

✔ Geological fault or Raptured Area

✔ Areas Susceptible to Landslide

✔ Steep Slope > 20%

✔ Filled Area

✔ River Bank and Water-logged Area

No. of story ✔
Up to two-storied load-bearing masonry buildings constructed in
cement mortar.

Span of wall ✔ The span of wall shall not more than 4.5 meters

Size of room ✔ The area of individual floor panel not more than 13.5 square metres

Height of wall ✔ The height of wall should not be more than 3.0 meters

Proportion ✔
The house shall be planned in square, rectangular. Avoid long and
narrow structure should not be more than 3 times of its width.

General ✔
The foundation trench shall be of uniform width. The foundation bed
shall be on the same level throughout the foundation in flat area.

Depth ✔
The depth of footing should not be less than 800mm for one story,
900mm for two storey.

Width ✔
The width of footing should not be less than 600mm in medium soil
condition. As depend on soil condition. Shown in detail drawings.

General ✔

Provide a reinforced concrete band at plinth level, as shown in detail
drawings. The top level of plinth should not be less than 300mm from
existing ground level. Recommendation is 450mm.

Height ✔ Minimum height of Plinth band is 150mm.

Width ✔
Minimum thickness of plinth band width should be equal to wall
thickness. 230mm for brick masorny.

Reinforcement ✔

Main reinforcement should be 4-12 dia. bars. Use 6mm diameter rings
at 150mm. Hook length should be 500mm. Bars shall have a clear cover
of 25mm concrete.

General ✔

Masonry should not be laid staggered or straggled in order to avoid
continuous vertical joints. At corners or wall junctions, through vertical
joints should be avoided by properly laying the masonry. It should be
interlocked.

Joints ✔
Mortar joints should not be more than 20mm and less than 10mm in
thickness. The ratio recommend 1:4 (Cement: Sand).

Width ✔
The minimum width of wall is 230mm for one-storey and 350mm for
two-storey of ground floor.

5 Walls

Minimum Requirements (MRs) for Brick Masonry in Cement Mortar (NBC202)                    Page1

1 Site Selection

2

A building shall not be constructed if site is:

Shape of  House

3 Foundation

4 Plinth

Two storey+ attic, load bearing masonry buildings 
constructed in cement mortar



Minimum Requirements for Brick Masonry in Cement Mortar (NBC202)
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No. Category

Location ✔
Openings are to be located away from inside corners by a clear distance
should not be less than 600 mm.

Total length ✔
The total length of openings in a wall is not to exceed half of the length
of the wall in single-storey construction.

Distance ✔
The horizontal distance between two openings is to be not less than
600 mm.

Lintel level ✔ Keep lintel level same for doors and windows.

Location ✔

Place vertical steel bars in the wall at all corners, junctions of walls and
adjacent to all doors and windows. They shall be covered with cement
concrete in cavities made around them during the masonry
construction.

Reinforcement ✔
The vertical reinforcing bar for masonry is given in detail drawings.
12mm dia is minimum requirements for masonry houses.

Sill band ✔
A continuous sill band shall be provided through all walls at the bottom
level of opening (specially windows). The minimum height is 75mm.

Lintel band ✔
A continuous lintel band shall be provided through all walls at the top
level of opening. The minimum height is 150mm.

Stitch ✔
This band shall be provided where dowel-bars are required at all
corners, junctions of walls. The minimum height is 75mm.

Roof band ✔

Roof band shall be provided at the top-level of walls, so as to integrate
them properly at their ends and fix them into the walls. The minimum
height is 75mm.

Reinforcement ✔

Main reinforcement should be 4or 2-12 dia. bars. Use 6mm diameter
rings at 150mm. Hook length should be 500mm. Bars shall have a clear
cover of 25mm concrete.

Light roof ✔ Use light roof comprising wooden or steel truss covered with CGI sheets

Connection ✔
All members of the timber truss or joints should be properly connected
as shown in detail drawings.

Cross-tie ✔
Trusses should be properly cross-tied with wooden braces as shown in
detail drawings.

Timber ✔

Well seasoned hard wood without knots should be used for roofing,
timber treatment such as use of coal tar or any other preservative can
prevent timber from being decayed and attacked by insects

Mortar ✔
Cement sand mortar should not be leaner than 1:4 (1 part cement and
4 parts sand) for masonry and 1:6 for plaster

Concrete ✔
The concrete mix for seismic bands should not be leaner than 1:1.5:3 (1
part cement, 1.5 parts sand and 3 parts aggregate)

Reinforcement ✔
High Strength Deformed Bars – Fe415: High strength deformed bars
with fy = 415 N/

Horizontal bands should be provided throughout the entire wall with
minimum thickness of 75 to 150 mm at following locations:

Minimum Requirements (MRs) for Brick Masonry in Cement Mortar (NBC202)                    Page2

9

10 Materials

Roof

6 Openings

7
Vertical

Reinforcement

8 Horizontal Band
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BM
C
-1.1

M
odelBM

C-1.1
a

one-storey
housing

w
hich

can
accom

m
odate

3-5
people.Itconsists

oftw
o

room
s

w
ith

dim
ensions

of2830
x

4500,and
a

verandah
w

ith
dim

ensions
of1500

x
6350

The
design

focuses
on

earthquake
resistant

construction
using

locally
available

construction
m

aterials.Sim
ilarly

brick
m

asonry
in

cem
entm

ortar
has

been
used

forstructuraltype,w
here

CGIsheet
is

used
for

covering
the

roofalong
w

ith
w

ooden
rafter

and
purlin.Alldesign

have
been

on
the

revised
N

ationalBuilding
Code

ofN
epal(N

BC)in
orderto

ensure
thatearthquake

resistantconstruction
m

easures
are

included.This
includes

the
provision

ofhorizontalbands,
vertical

reinforcem
ent,

corner
reinforcem

ent,
and

T-junctions
to

im
prove

diaphragm
effectiveness.
The

design
concept,and

the
objective

ofthe
design

is
to

contribute
tow

ards
resilientm

odels
to

im
prove

safety
in

future
earthquakes.

.
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C
-1.2

M
odelBM

C-1.2
is

a
one-storey

house
w

hich
can

accom
m

odate
1-3

people.It
consists

ofone
room

s
w

ith
dim

ensions
of

2830
x

4500,and
a

verandah
w

ith
dim

ensions
of

3090
x4960The

design
focuses

on
earthquake

resistant
construction

using
locally

available
construction

m
aterials.Sim

ilarly
brick

m
asonry

in
cem

entm
ortar

has
been

used
forstructuraltype,w

here
CGIsheet

is
used

for
covering

the
roofalong

w
ith

w
ooden

rafter
and

purlin.Alldesign
have

been
on

the
revised

N
ationalBuilding

Code
ofN

epal(N
BC)in

orderto
ensure

thatearthquake
resistantconstruction

m
easures

are
included.This

includes
the

provision
ofhorizontalbands,

vertical
reinforcem

ent,
corner

reinforcem
ent,

and
T-junctions

to
im

prove
diaphragm

effectiveness.
The

design
concept,and

the
objective

ofthe
design

is
to

contribute
tow

ards
resilientm

odels
to

im
prove

safety
in

future
earthquakes.
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M
odelBM

C-2.1
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tw
o-storey

house
w

hich
can

accom
m

odate
m

ore
than

4
people.Itconsists

offourroom
s

w
ith

dim
ensions

of2650
x

4260
forground

floorand
2830

x
4500

forfirstfloor,
and

a
verandah

w
ith

dim
ensions

of1500
x

6350
The

design
focuses

on
earthquake

resistant
construction

using
locally

available
construction

m
aterials.Sim

ilarly
brick

m
asonry

in
cem

ent
m

ortarhas
been

used
forstructuraltype,w

here
CGIsheetis

used
forcovering

the
roofalong

w
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w
ooden

rafter
and

purlin.Alldesign
have

been
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the

revised
N

ationalBuilding
Code

ofN
epal(N

BC)in
order

to
ensure

that
earthquake

resistant
construction

m
easures

are
included.
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includes

the
provision

of
horizontal
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vertical

reinforcem
ent,

corner
reinforcem

ent,and
T-junctionsto

im
prove

diaphragm
effectiveness.

The
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ofthe
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to
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in
future

earthquakes.
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See Technical Detail 2

RO
O

M
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O

M
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x 4500

See Technical Detail 3
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BM
C
-2.2

M
odelBM

C-2.2
isa

tw
o

storey
building

constructed
in

brick
m

asonry.Covering
a

plinth
area

of
37.35

Sq.
M

.,
the

m
odel

consists
of

kitchen
w

ith
dim

ensions
2925X

2925
and

a
covered

veranda
w

ith
sizes

5475
x

2050
in

the
ground

floor.Sim
ilarly,in

the
firstflooritconsists

oftw
o

bedroom
s,one

w
ith

dim
ensions

2925x
2925

and
the

other
w

ith
dim

ensions
of5475

x
2050.

The
m

odelhas
been

based
on

the
revised

N
ationalBuilding

Code
ofN

epal(N
BC)in

order
to

ensure
that

earthquake
resistant

construction
m

easures
are

included.
The

includes
the

provision
of

horizontalbands,verticalreinforcem
ent,corner

reinforcem
ent,and

T-junctions.
The

design
of

this
m

odelis
influenced

by
the

vernacular
architecture

of
the

Hilly
region

of
N

epal,w
ith

incorporation
ofPidi,Paliand

slope
roofs
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LEVEL
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W
ER

M
ATERIALS

Skilled
U

nskilled
Brick

CEM
EN

T 
SAN

D
AGGREGATE 

W
O

O
D

CGI SHEET
GI SHEET 

Rod
M

d
M

d
N

os  
Bags

Cu.m
.

Cu.m
.

Cu.m
.

Bundel
Rm

.
Kg

U
p to Plinth Level

52
113

14296
62

11
3

0
0

0
256

SU
PERSTRUCTU

RE
181

110
23652

121
14

4
3.01

0
0

607
RO

O
FIN

G
47

18
0

0
0

0
2.13

5.15
9

0
TO

TAL
280

241
37948

183
25

7
5.14

5.15
26

863
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BM
C
-2.3

M
odelBM

C-2.3
is

a
tw

o-storey
building

constructed
of

brick
m

asonry
using

cem
ent

m
ortar.

Covering
a

plinth
area

of45.35
Sq.M

.,the
m

odelconsists
ofkitchen

w
ith

dim
ensions

3100
X

2100,bedroom
w

ith
dim

ensions
3100x

3100
and

a
covered

veranda
w

ith
dim

ensions
3100x

2100
on

the
ground

floor.Sim
ilarly,on

the
first

floor
it

consists
of

tw
o

bedroom
s,one

w
ith

dim
ensions

3100
x

2100
and

the
other

w
ith

dim
ensions

3100x
3100,a

covered
veranda

w
ith

dim
ensions

of3100
x

2100
and

a
living

room
w

ith
dim

ensions
of3100

x
3100.The

m
odelhas

been
based

on
the

revised
N

ationalBuilding
Code

of
N

epal
(N

BC)
in

order
to

ensure
that

earthquake
resistant

construction
m

easures
are

included.
The

includes
the

provision
of

horizontalbands,verticalreinforcem
ent,cornerreinforcem

ent,and
T-junctions.
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CEM
EN

T 
SAN

D
AGGREGATE 

W
O

O
D

CGI 
SHEET

GI SHEET 
Rod

M
d

M
d

N
os  

Bags
Cu.m
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0
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G
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9
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7
6

4.51
9
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BM
C
-2.4

M
odelBM

C-2.4
is

a
tw

o
and

half
storey

building
constructed

of
brick

m
asonry

w
ith

cem
ent

m
ortar.Covering

a
plinth

area
of50.76

Sq.M
.,the

m
odelconsists

ofa
shop

(w
ith

dim
ensions

3450
x

3000)
and

tw
o

store
room

s
(one

w
ith

dim
ensions

o2700
x

3000
and

one
w

ith
dim

ensions
3450

x
3000)

on
the

ground
floor.Sim

ilarly,on
the

first
floor

it
consists

of
tw

o
bedroom

s
(

one
w

ith
dim

ensions
2700

x
3000,and

one
w

ith
dim

ensions
3450x

3000)and
a

living
room

(w
ith

dim
ensions

3450x3000).
The

attic
space

includes
a

kitchen,
dining

and
terrace.

The
façade

has
been

designed
so

as
to

com
ply

w
ith

the
traditional

architectural
feature

of
a

typicalN
ew

arihouse
w

ith
a

slight
variation

in
its

functionalcharacteristics.The
m

odelhasbeen
based

on
the

revised
N

ationalBuilding
Code

ofN
epal(N

BC)in
orderto

ensure
that

earthquake
resistant

construction
m

easures
are

included.The
includes

the
provision

of
horizontalRCC

bandsand
verticalreinforcem

ent
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0
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0

0
557

RO
O

FIN
G

41
15

0
0

0
0

2
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BM
C
-2.5

M
odel-BM

C
2.5

isa
typology

forrow
housesdesign

w
ith

each
unitcovering

a
plinth

area
of41.

22
Sq.M

.This
m

odelrepresents
a

sim
ple

tw
o-storey

building
w

ith
flat

roof,constructed
in

brick
m

asonry
w

ith
cem

ent
m

ortar.
O

n
the

ground
floor,

it
consists

of
living

room
w

ith
dim

ensions
3000

X
3725,a

kitchen
w

ith
dim

ensions3000
x

3075,a
bathroom

w
ith

dim
ensions

1200x
2100

and
a

store
w

ith
dim

ensions
1200

x
1525.Sim

ilarly
itcom

prises
oftw

o
bedroom

s
on

the
firstfloorand

a
terrace

space
is

include
in

the
roof.The

m
odelhas

been
based

on
the

revised
N

ationalBuilding
Code

of
N

epal(N
BC)

in
order

to
ensure

that
earthquake

resistant
construction

m
easures

are
included.The

includes
the

provision
of

horizontalRCC
bands

and
verticalreinforcem

ent
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(Brick in cem
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ICAL DETAIL 4 (O

pening and Floor)
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*Source : N
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indow
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Door Section

First Floor Detail

Type 1

Type 2
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Technology for Earthquake Resistant Building Construction  (Tw
o Storied Building,  Brick in Cem

ent M
ortar)

Foundation Detail

Detail of Rafter Joint at Ridge
Detail of Rafter Joint w

ith W
all Plate

W
indow

 Section

Typical Ground/ First Floor Plan
Earthquake Resistant Elem

ents in Building

W
ooden Floor Detail

Type 1

Type 2

GABLE BAN
D DETAIL

Door Section

RCC Floor Detail

Flexible design

RCC BAN
D

AT CO
RN

ER and T-Junction
Corner Strengthening Band 

Flexible design



N
o.

Category

✔
Geological fault or Raptured Area

✔
Areas Susceptible to Landslide

✔
Steep Slope > 20%

✔
Filled Area

✔
River Bank and W

ater-logged Area

N
o. of story

✔
U

p to tw
o-storied load-bearing m

asonry buildings constructed in
cem

ent m
ortar.

Span of w
all

✔
The span of w

all shall not m
ore than 4.5 m

eters

Size of room
✔

The area of individual floor panel not m
ore than 13.5 square m

etres

Height of w
all

✔
The height of w

all should not be m
ore than 3.0 m

eters

Proportion
✔

The house shall be planned in square, rectangular. Avoid long and
narrow

 structure should not be m
ore than 3 tim

es of its w
idth.

G
eneral

✔
The foundation trench shall be of uniform

 w
idth. The foundation bed

shall be on the sam
e level throughout the foundation in flat area.

Depth
✔

The depth of footing should not be less than 800m
m

 for one story,
900m

m
 for tw

o storey.

W
idth

✔
The w

idth of footing should not be less than 600m
m

 in m
edium

 soil
condition. As depend on soil condition. Show

n in detail draw
ings.

G
eneral

✔

Provide a reinforced concrete band at plinth level, as show
n in detail

draw
ings. The top level of plinth should not be less than 300m

m
 from

existing ground level. Recom
m

endation is 450m
m

.

Height
✔

M
inim

um
 height of Plinth band is 150m

m
.

W
idth

✔
M

inim
um

 thickness of plinth band w
idth should be equal to w

all
thickness. 230m

m
 for brick m

asorny.

Reinforcem
ent

✔

M
ain reinforcem

ent should be 4-12 dia. bars. U
se 6m

m
 diam

eter rings
at 150m

m
. Hook length should be 500m

m
. Bars shall have a clear cover

of 25m
m

 concrete.

G
eneral

✔

M
asonry should not be laid staggered or straggled in order to avoid

continuous vertical joints. At corners or w
all junctions, through vertical

joints should be avoided by properly laying the m
asonry. It should be

interlocked.

Joints
✔

M
ortar joints should not be m

ore than 20m
m

 and less than 10m
m

 in
thickness. The ratio recom

m
end 1:4 (Cem

ent: Sand).

W
idth

✔
The m

inim
um

 w
idth of w

all is 230m
m

 for one-storey and 350m
m

 for
tw

o-storey of ground floor.

5
W

alls

M
inim

um
 Requirem

ents (M
Rs) for Brick M

asonry in Cem
ent M

ortar (N
BC202)                    Page1

1
Site Selection

2

A building shall not be constructed if site is:

Shape of  H
ouse

3
Foundation

4
Plinth

125

Minimum Requirements for Flexible design

Flexible design

N
o.

Category

Location
✔

O
penings are to be located aw

ay from
 inside corners by a clear distance

should not be less than 600 m
m

.

Total length
✔

The total length of openings in a w
all is not to exceed half of the length

of the w
all in single-storey construction.

Distance
✔

The horizontal distance betw
een tw

o openings is to be not less than
600 m

m
.

Lintel level
✔

Keep lintel level sam
e for doors and w

indow
s.

Location
✔

Place vertical steel bars in the w
all at all corners, junctions of w

alls and
adjacent to all doors and w

indow
s. They shall be covered w

ith cem
ent

concrete in cavities m
ade around them

 during the m
asonry

construction.

Reinforcem
ent

✔
The vertical reinforcing bar for m

asonry is given in detail draw
ings.

12m
m

 dia is m
inim

um
 requirem

ents for m
asonry houses.

Sill band
✔

A continuous sill band shall be provided through all w
alls at the bottom

level of opening (specially w
indow

s). The m
inim

um
 height is 75m

m
.

Lintel band
✔

A continuous lintel band shall be provided through all w
alls at the top

level of opening. The m
inim

um
 height is 150m

m
.

Stitch
✔

This band shall be provided w
here dow

el-bars are required at all
corners, junctions of w

alls. The m
inim

um
 height is 75m

m
.

Roof band
✔

Roof band shall be provided at the top-level of w
alls, so as to integrate

them
 properly at their ends and fix them

 into the w
alls. The m

inim
um

height is 75m
m

.

Reinforcem
ent

✔

M
ain reinforcem

ent should be 4or 2-12 dia. bars. U
se 6m

m
 diam

eter
rings at 150m

m
. Hook length should be 500m

m
. Bars shall have a clear

cover of 25m
m

 concrete.

Light roof
✔

U
se light roof com

prising w
ooden or steel truss covered w

ith CGI sheets

Connection
✔

All m
em

bers of the tim
ber truss or joints should be properly connected

as show
n in detail draw

ings.

Cross-tie
✔

Trusses should be properly cross-tied w
ith w

ooden braces as show
n in

detail draw
ings.

Tim
ber

✔

W
ell seasoned hard w

ood w
ithout knots should be used for roofing,

tim
ber treatm

ent such as use of coal tar or any other preservative can
prevent tim

ber from
 being decayed and attacked by insects

M
ortar

✔
Cem

ent sand m
ortar should not be leaner than 1:4 (1 part cem

ent and
4 parts sand) for m

asonry and 1:6 for plaster

Concrete
✔

The concrete m
ix for seism

ic bands should not be leaner than 1:1.5:3 (1
part cem

ent, 1.5 parts sand and 3 parts aggregate)

Reinforcem
ent

✔
High Strength Deform

ed Bars – Fe415: High strength deform
ed bars

w
ith fy = 415 N

/

Horizontal bands should be provided throughout the entire w
all w

ith
m

inim
um

 thickness of 75 to 150 m
m

 at follow
ing locations:

M
inim

um
 Requirem

ents (M
Rs) for Brick M

asonry in Cem
ent M

ortar (N
BC202)                    Page2

910
M

aterials

Roof

6
O

penings

7
Vertical

Reinforcem
ent

8
H

orizontal Band

Tw
o storey+ attic, load bearing m

asonry buildings constructed in 
cem

ent m
ortar
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Flexible design

Base drawing for Flexible design
Dim

ensions m
ay vary as per the requirem

ent and site conditions w
here as it should be filled by the 

technicians during construction. And design should follow
 the M

inim
um

 Requirem
ents.
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Flexible design

Base drawing for Flexible design
Dim

ensions m
ay vary as per the requirem

ent and site conditions w
here as it should be filled by the 

technicians during construction. And design should follow
 the M

inim
um

 Requirem
ents.
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M
inim

um
 Requirem

ents (M
Rs)

This
section

of
the

Design
Catalogue

for
Reconstruction

of
Earthquake

Resistant
houses

refers
to

stone
m

asonry
construction

using
cem

ent
m

ortar.
Designs

for
both

one-storey
houses

are
included

in
this

category
ofthe

catalogue.A
flexible

design
is

also
included

w
hich

can
be

adapted
as

perthe
households’

requirem
ents

w
ithin

the
param

etersassetoutin
the

N
ationalBuilding

Code
ofN

epal203.
The

house
designsare

based
on

the
use

ofreinforced
concrete

bands.The
technicalspecifications

forthe
m

aterialrequired
in

the
construction

ofthe
house

designs
included

under
this

category
can

be
found

in
the

‘M
inim

um
Requirem

ents’atthe
beginning

ofthissection.
The

key
technicaldetails

related
to

this
category

are
included

at
the

end
ofthis

section
and

should
be

referred
to

w
hen

constructing
any

ofthe
designspresented

underthiscategory.
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No. Category

✔ Prone to geological fault or raptured area
✔ Susceptible to landslide
✔ Steep slope > 20%
✔ Filled area
✔ River bank and water-logged area

No. of storeys ✔ Up to two-storeyed plus attic.

Proportion ✔
The house shall be planned square, rectangular. House should not
more than 3 times its width.

General ✔
The foundation trench shall be of uniform width. The foundation bed
shall be on the same level throughout the foundation in flat area.

Depth ✔ The depth of footing should be at least 750mm.

Width ✔

The width of footing should not be less than 750mm and 800mm
respectively for one and two-storeyed houses in medium soil
condition. Width depends on soil type. Refer to technical drawings.

4 Plinth General ✔
The top level of plinth should be at least 300mm above existing
ground level. Recommended plinth height from the ground is 450mm.

General ✔

Masonry should be laid staggered to avoid formation of continuous
vertical joint. At corners or wall junctions, continuous vertical joints
should be avoided by properly laying large stones. The walls should be
interlocked.

Joints ✔
Mortar joints should not be more than 20mm and less than 10mm in
thickness.

Though Stone ✔

Spacing of through stone shall not be more than 1200mm in the
horizontal direction and 600mm in the vertical direction. Seasoned
timber, precast or cast insitu concrete can be used instead of through
stone.

Length of wall ✔

Maximum length of unsupported wall shall not exceed 12 times its
thickness.  If unsupported length of wall is more than this, buttress
shall be provided at an interval not exceeding 12 times wall thickness.

Wall thickness ✔
The wall thickness should not be less than 350-450mm, 450mm
respectively for one and two-storey houses.

Height of wall ✔
The height of wall between floors should not be more than 8 times
wall thickness.

Minimum Requirements (MRs) for Stone Masonry in Mud Mortar (NBC203)                    Page1

1 Site Selection

A building shall not be constructed if site is:

3 Foundation

5 Walls

2 Shape of  House

Minimum Requirements for Stone Masonry in Mud Mortar (NBC203)

130

Two storey+ attic
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No. Category

Location ✔
Openings are to be located away from inside corners by 1/4 of the
height of the adjoining opening, but not less than 600 mm.

Total length of
openings ✔

Total length of opening should be less than 0.3 and 0.25 of individual
wall length respectively for one and two-storey house.

Distance between
opening ✔

Distance between two openings shall be larger of half the height of
shorter opening or 600mm.

Lintel level ✔ Keep lintel level same for doors and windows

Location ✔

Place vertical steel bars in the wall at all corners, wall junctions and
adjacent to all doors and windows. They shall be covered with cement
concrete in cavities made around them.

Reinforcement ✔

At corners and junctions vertical reinforcing bar should be 12mm for
one storey, and 16 mm in the ground floor and 12mm in the upper
storey in case of two storey house. At jambs, the reinforcing bars
should be 12mm.

General ✔

Horizontal reinforced concrete bands should be provided throughout
the entire wall with minimum thickness of 75 to 150 mm at following
locations.  Minimum width of bands should be equal to the wall
thickness. Where reinforcing bars have been used, these shall have a
clear cover of 25mm. Where reinforced concrete is not available,
timber bands and stitches could be used.

Plinth band ✔

A continuous plinth band shall be provided through all walls at the
plinth level. The minimum height is 75mm with 2-12 reinforcing bars
for hard soil. In case of soft soil, band should be 150mm high with 4-
12 reinforcement.  Use 6mm dia. stirrups at 150mm centres.

Sill band ✔

A continuous sill band shall be provided through all walls at the
bottom level of opening (specially windows). The minimum height is
75mm with 2-10 reinforcing bars. Use 6mm diameter stirrups at
150mm centres.

Lintel band ✔

A continuous lintel band shall be provided through all walls at the top
level of opening. The minimum height is 75mm with 2-12mm bars.
Use 6mm stirrups at 150mm centres. Extra thickening should be
provided where openings are more than 1m wide.

Roof band ✔

Roof band shall be provided at the top of walls, so as to tie the walls at
their top and tie the roof to the walls. The minimum height is 75mm
with 2-12mm diameter bars. Use 6mm dia. Stirrups at 150mm
centres.

Gable band ✔

Masonry gable wall must have the triangular portion of masonry
enclosed in a reinforced concrete band. The minimum height of band
is 75mm with 2-12mm bars. Use 6mm dia. Stirrups at 150mm
centres. It is recommended to replace gable masonry wall with light-
weight materials such as metal sheet or timber.

Stitch ✔

The stitches shall be provided at all corners, junctions of walls to
strengthen connections. The min. height is 75mm with 2-8mm bars.
Use 6mm dia. Stirrups at 150mm centres.

Minimum Requirements (MRs) for Stone Masonry in Mud Mortar (NBC203)                    Page2

6 Openings

7
Vertical

Reinforcement

8 Horizontal Band



Minimum Requirements for Stone Masonry in Mud Mortar (NBC203)

132

No. Category

Light roof ✔
Use light roof comprising of wooden or steel structure covered with
light roofing materials. Heavy roofing materials such as stone slabs or
mud should be avoided.

Connection ✔
All members of the timber truss or joints should be properly
connected as shown in technical details.

Cross-tie ✔
Trusses should be properly cross-tied with wooden braces as shown in
technical details.

Timber ✔

Well seasoned hard wood / local wood without knots should be used
for structural purpose. Timber treatment such as use of coal tar or any
other preservative can prevent timber from being decayed and
attacked by insects.

Mortar ✔ Mud should be free from organic material and pebbles, etc.

Brick
Brick should be class A1 or A2 with compressive strength not less than
3.5N/sqmm.

Concrete ✔
The concrete mix for seismic bands should not be leaner than 1:2:4 (1
part cement, 2 parts sand and 4 parts aggregate)

Reinforcement ✔
High Strength Deformed Bars – Fe415 or Fe500 respectively with fy =
415 N/sqmm or 550N/sqmm could be used for reinforcements.

Materials10

Minimum Requirements (MRs) for Stone Masonry in Mud Mortar (NBC203)                    Page3

9 Roof
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SM
M
-1.1

M
odel

SM
M

-1.1
is

a
single

storey
building

w
hich

consists
of

a
bedroom

of
dim

ensions
3000x3000,a

kitchen
ofdim

ensions
3000x2100,a

living
room

ofdim
ensions

3000x3000
and

a
covered

verandah
of

dim
ensions

3000x2100.
An

attic
space

is
also

included.
The

design
focuses

on
earthquake

resistant
construction

using
locally

available
construction

m
aterials.

Sim
ilarly,stone

m
asonry

in
m

ud
m

ortarhas
been

used
forstructuraltype,w

here
CGIsheetis

used
for

covering
the

roofalong
w

ith
w

ooden
rafters

and
purlins.The

m
odelhas

been
based

on
the

revised
N

ational
Building

Code
of

N
epal

(N
BC)

in
order

to
ensure

that
earthquake

resistant
construction

m
easures

are
included.The

includes
the

provision
ofhorizontalbands,

vertical
reinforcem

ents,
corner

reinforcem
ent

and
T-junctions

to
im

prove
the

diaphragm
effectiveness.Clim

atic
conditions

and
socialand

culturalaspects
have

also
been

factored
into

the
design

ofthe
house,The

design
concept

and
the

objective
ofthe

design
is

to
contribute

tow
ardsresilientm

odelsto
im

prove
safety

in
future

earthquakes.
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1/4

CO
N

STRU
CTIO

N
 M

ATERIALS
AN

D M
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W

ER 

LEVEL

M
AN

 PO
W

ER
M

ATERIALS

Skilled
U

nskilled
Stone 

M
U

D
W

O
O

D
SLATE

M
d

M
d

Cu.m
Cu.m

Cu.m
Sq.m

U
p to Plinth Level

52
92

28
30

1.54
0

Ground floor
119

65
27

10
3.78

0

Roofing w
ork

68
40

0
0

2.34
161

TOTAL
238

197
56

41
7.66

161
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Technology for Earthquake Resistant Building Construction (O
ne Storey Building, Stone in M

ud M
ortar)

Foundation Details of Strip Footing M
asonry Foundation and DPC 

(W
here cem

ent and Concrete not available)

Detail of Rafter Joint at Ridge

W
ood for Horizontal and Vertical Band at Corner and 

T-Junction

Detail of Rafter Joint w
ith W

all Plate
W

indow
 Section

Building Plan
Earthquake Resistant Elem

ents in Building

Ground Floor Detail
Bam

boo for Horizontal and Vertical Band
Dove Tail Joint for W

ood 
Connection 

GABLE BAN
D 

DETAIL
Door Section

Flexible design

Flexible design
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Flexible design

Base drawing for Flexible design
Dim

ensions m
ay vary as per the requirem

ent and site conditions w
here as it should be filled by the 

technicians during construction. And design should follow
 the M

inim
um

 Requirem
ents.
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Minimum Requirements for Flexible design

Flexible design

N
o.

Category

✔
Prone to geological fault or raptured area

✔
Susceptible to landslide

✔
Steep slope > 20%

✔
Filled area

✔
River bank and w

ater-logged area
N

o. of storeys
✔

U
p to tw

o-storeyed plus attic.

Proportion
✔

The house shall be planned square, rectangular. House should not
m

ore than 3 tim
es its w

idth.

G
eneral

✔
The foundation trench shall be of uniform

 w
idth. The foundation bed

shall be on the sam
e level throughout the foundation in flat area.

Depth
✔

The depth of footing should be at least 750m
m

.

W
idth

✔

The w
idth of footing should not be less than 750m

m
 and 800m

m
respectively for one and tw

o-storeyed houses in m
edium

 soil
condition. W

idth depends on soil type. Refer to technical draw
ings.

4
Plinth

G
eneral

✔
The top level of plinth should be at least 300m

m
 above existing

ground level. Recom
m

ended plinth height from
 the ground is 450m

m
.

G
eneral

✔

M
asonry should be laid staggered to avoid form

ation of continuous
vertical joint. At corners or w

all junctions, continuous vertical joints
should be avoided by properly laying large stones. The w

alls should be
interlocked.

Joints
✔

M
ortar joints should not be m

ore than 20m
m

 and less than 10m
m

 in
thickness.

Though Stone
✔

Spacing of through stone shall not be m
ore than 1200m

m
 in the

horizontal direction and 600m
m

 in the vertical direction. Seasoned
tim

ber, precast or cast insitu concrete can be used instead of through
stone.

Length of w
all

✔

M
axim

um
 length of unsupported w

all shall not exceed 12 tim
es its

thickness.  If unsupported length of w
all is m

ore than this, buttress
shall be provided at an interval not exceeding 12 tim

es w
all thickness.

W
all thickness

✔
The w

all thickness should not be less than 350-450m
m

, 450m
m

respectively for one and tw
o-storey houses.

Height of w
all

✔
The height of w

all betw
een floors should not be m

ore than 8 tim
es

w
all thickness.

M
inim

um
 Requirem

ents (M
Rs) for Stone M

asonry in M
ud M

ortar (N
BC203)                    Page1

1
Site Selection

A building shall not be constructed if site is:

3
Foundation

5
W

alls

2
Shape of  H

ouse

N
o.

Category

Location
✔

O
penings are to be located aw

ay from
 inside corners by 1/4 of the

height of the adjoining opening, but not less than 600 m
m

.

Total length of
openings

✔
Total length of opening should be less than 0.3 and 0.25 of individual
w

all length respectively for one and tw
o-storey house.

Distance betw
een

opening
✔

Distance betw
een tw

o openings shall be larger of half the height of
shorter opening or 600m

m
.

Lintel level
✔

Keep lintel level sam
e for doors and w

indow
s

Location
✔

Place vertical steel bars in the w
all at all corners, w

all junctions and
adjacent to all doors and w

indow
s. They shall be covered w

ith cem
ent

concrete in cavities m
ade around them

.

Reinforcem
ent

✔

At corners and junctions vertical reinforcing bar should be 12m
m

 for
one storey, and 16 m

m
 in the ground floor and 12m

m
 in the upper

storey in case of tw
o storey house. At jam

bs, the reinforcing bars
should be 12m

m
.

G
eneral

✔

Horizontal reinforced concrete bands should be provided throughout
the entire w

all w
ith m

inim
um

 thickness of 75 to 150 m
m

 at follow
ing

locations.  M
inim

um
 w

idth of bands should be equal to the w
all

thickness. W
here reinforcing bars have been used, these shall have a

clear cover of 25m
m

. W
here reinforced concrete is not available,

tim
ber bands and stitches could be used.

Plinth band
✔

A continuous plinth band shall be provided through all w
alls at the

plinth level. The m
inim

um
 height is 75m

m
 w

ith 2-12 reinforcing bars
for hard soil. In case of soft soil, band should be 150m

m
 high w

ith 4-
12 reinforcem

ent.  U
se 6m

m
 dia. stirrups at 150m

m
 centres.

Sill band
✔

A continuous sill band shall be provided through all w
alls at the

bottom
 level of opening (specially w

indow
s). The m

inim
um

 height is
75m

m
 w

ith 2-10 reinforcing bars. U
se 6m

m
 diam

eter stirrups at
150m

m
 centres.

Lintel band
✔

A continuous lintel band shall be provided through all w
alls at the top

level of opening. The m
inim

um
 height is 75m

m
 w

ith 2-12m
m

 bars.
U

se 6m
m

 stirrups at 150m
m

 centres. Extra thickening should be
provided w

here openings are m
ore than 1m

 w
ide.

Roof band
✔

Roof band shall be provided at the top of w
alls, so as to tie the w

alls at
their top and tie the roof to the w

alls. The m
inim

um
 height is 75m

m
w

ith 2-12m
m

 diam
eter bars. U

se 6m
m

 dia. Stirrups at 150m
m

centres.

G
able band

✔

M
asonry gable w

all m
ust have the triangular portion of m

asonry
enclosed in a reinforced concrete band. The m

inim
um

 height of band
is 75m

m
 w

ith 2-12m
m

 bars. U
se 6m

m
 dia. Stirrups at 150m

m
centres. It is recom

m
ended to replace gable m

asonry w
all w

ith light-
w

eight m
aterials such as m

etal sheet or tim
ber.

Stitch
✔

The stitches shall be provided at all corners, junctions of w
alls to

strengthen connections. The m
in. height is 75m

m
 w

ith 2-8m
m

 bars.
U

se 6m
m

 dia. Stirrups at 150m
m

 centres.

M
inim

um
 Requirem

ents (M
Rs) for Stone M
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8
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Minimum Requirements for Flexible design

Flexible design

N
o.

Category

Light roof
✔

U
se light roof com

prising of w
ooden or steel structure covered w

ith
light roofing m

aterials. Heavy roofing m
aterials such as stone slabs or

m
ud should be avoided.

Connection
✔

All m
em

bers of the tim
ber truss or joints should be properly

connected as show
n in technical details.

Cross-tie
✔

Trusses should be properly cross-tied w
ith w

ooden braces as show
n in

technical details.

Tim
ber

✔

W
ell seasoned hard w

ood / local w
ood w

ithout knots should be used
for structural purpose. Tim

ber treatm
ent such as use of coal tar or any

other preservative can prevent tim
ber from

 being decayed and
attacked by insects.

M
ortar

✔
M

ud should be free from
 organic m

aterial and pebbles, etc.

Brick
Brick should be class A1 or A2 w

ith com
pressive strength not less than

3.5N
/sqm

m
.

Concrete
✔

The concrete m
ix for seism

ic bands should not be leaner than 1:2:4 (1
part cem

ent, 2 parts sand and 4 parts aggregate)

Reinforcem
ent

✔
High Strength Deform

ed Bars – Fe415 or Fe500 respectively w
ith fy =

415 N
/sqm

m
 or 550N

/sqm
m

 could be used for reinforcem
ents.

M
aterials

10

M
inim

um
 Requirem

ents (M
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M
inim

um
 Requirem

ents (M
Rs)

This
section

of
the

Design
Catalogue

for
Reconstruction

of
Earthquake

Resistant
houses

refers
to

brick
m

asonry
construction

using
cem

ent
m

ortar.
Designs

for
both

one-storey
houses

are
included

in
this

category
ofthe

catalogue.A
flexible

design
is

also
included

w
hich

can
be

adapted
as

perthe
households’

requirem
ents

w
ithin

the
param

etersassetoutin
the

N
ationalBuilding

Code
ofN

epal203.
The

house
designsare

based
on

the
use

ofreinforced
concrete

bands.The
technicalspecifications

forthe
m

aterialrequired
in

the
construction

ofthe
house

designs
included

under
this

category
can

be
found

in
the

‘M
inim

um
Requirem

ents’atthe
beginning

ofthissection.
The

key
technicaldetails

related
to

this
category

are
included

at
the

end
ofthis

section
and

should
be

referred
to

w
hen

constructing
any

ofthe
designspresented

underthiscategory.
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Minimum Requirements for Brick Masonry in Mud Mortar (NBC203)
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No. Category

✔ Prone to geological fault or raptured area
✔ Susceptible to landslide
✔ Steep slope > 20%
✔ Filled area
✔ River bank and water-logged area

No. of story ✔ Up to two-storeyed plus attic.

Proportion ✔
The house shall be planned square, rectangular. Avoid long and
narrow house.  The house should not be more than 3 times its

General ✔
The foundation trench shall be of uniform width. The foundation bed
shall be on the same level throughout the foundation in flat area.

Depth ✔ The depth of footing should be at least 750mm.

Width ✔

The width of footing should not be less than 650mm and 750mm
respectively for one and two-storey houses in medium soil
condition. Width depends on soil type. Refer to technical drawings.

4 Plinth General ✔

The top level of plinth should be at least 300mm above existing
ground level. Recommended plinth height from the ground is
450mm.

General ✔

Masonry should be laid staggered to avoid formation of continuous
vertical joint. At corners or wall junctions, continuous vertical joints
should be avoided by properly laying the masonry. The walls should
be interlocked.

Joints ✔
Mortar joints should not be more than 20mm and less than 10mm
in thickness.

Length of wall

Maximum length of unsupported wall shall not exceed 12 times its
thickness.  If unsupported length of wall is more than this, buttress
shall be provided at an interval not exceeding 12 times wall
thickness.

Wall thickness ✔
The thickness of the wall should not be less than 230mm, 350mm
respectively for one-storey and two-storey plus attic house.

Height of wall ✔
The height of wall between floors should not be more than 12 times
wall thickness.

Location ✔
Openings are to be located away from inside corners by 1/4 of the
height of the adjoining opening, but not less than 600 mm.

Total length ✔
Total length of opening should be less than 0.3 and 0.25 of
individual wall length respectively for one and two-storey house.

Distance between
openings ✔

Distance between two openings shall be larger of half the height of
shorter opening or 600mm.

Lintel level ✔ Keep lintel level same for doors and windows

2
Shape of

House

Walls5

Foundation3

6 Openings

A house shall not be constructed if site is:

Minimum Requirements (MRs) for Brick Masonry house in Mud Mortar (NBC203)                    Page1
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Minimum Requirements for Brick Masonry in Mud Mortar (NBC203)
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No. Category

Location ✔

Place vertical steel bars in the wall at all corners, wall junctions and
adjacent to all doors and windows. They shall be covered with
cement concrete in cavities made around them.

Reinforcement ✔

At corners and junctions vertical reinforcing bar should be 12mm for
one storey, and 16 mm in the ground floor and 12mm in the upper
storey in case of two storey house. At jambs, the reinforcing bars
should be 12mm.

General ✔

Horizontal reinforced concrete bands should be provided
throughout the entire wall with minimum thickness of 75 to 150 mm
at following locations.  Minimum width of bands should be equal to
the wall thickness. Where reinforcing bars have been used, these
shall have a clear cover of 25mm concrete. Where reinforced
concrete is not available, timber bands and stitches could be used.

Plinth band ✔

A continuous plinth band shall be provided through all walls at the
plinth level. The minimum height is 75mm with 2-12 reinforcing bars
for hard soil. In case of soft soil, band should be 150mm high with 4-
12 reinforcement.  Use 6mm dia. stirrups at 150mm centers.

Sill band ✔

A continuous sill band shall be provided through all walls at the
bottom level of opening (specially windows). The minimum height is
75mm with 2-10 reinforcing bars. Use 6mm diameter stirrups at
150mm centres.

Lintel band ✔

A continuous lintel band shall be provided through all walls at the
top level of opening. The minimum height is 75mm with 2-12mm
bars. Use 6mm stirrups at 150mm centres. Extra thickening should
be provided where openings are more than 1m wide.

Roof band ✔

Roof band shall be provided at the top of walls, so as to tie the walls
at their top and fix the roof to the walls. The minimum height is
75mm with 2-12mm diameter bars. Use 6mm dia. Stirrups at
150mm centres.

Gable band ✔

Masonry gable wall must have the triangular portion of masonry
enclosed in a reinforced concrete band. The minimum height of band
is 75mm with 2-12mm bars. Use 6mm dia. Stirrups at 150mm
centres. It is recommended to replace gable masonry wall with light-
weight materials such as metal sheet or timber.

Stitch ✔

The stitches shall be provided at all corners, junctions of walls to
strengthen connections. The min. height is 75mm with 2-8mm bars.
Use 6mm dia. Stirrups at 150mm centres.

Horizontal
Band

Minimum Requirements (MRs) for Brick Masonry in Mud Mortar (NBC203)                    Page2
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Minimum Requirements for Brick Masonry in Mud Mortar (NBC203)
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No. Category

Light roof ✔

Use light roof comprising of wooden or steel structure covered with
light roofing materials. Heavy roofing materials such as stone slabs or
mud should be avoided.

Connection ✔
All members of the timber truss or joints should be properly
connected as shown in technical details.

Cross-tie ✔
Trusses should be properly cross-tied with wooden braces as shown
in technical details.

Timber ✔

Well seasoned hard wood / local wood without knots should be used
for strctural purpose. Timber treatment such as use of coal tar or any
other preservative can prevent timber from being decayed and
attacked by insects.

Mortar ✔ Mud should be free from organic material and pebbles, etc.

Brick
Brick should be class A1 or A2 with compressive strength not less
than 3.5N/sqmm.

Concrete ✔
The concrete mix for seismic bands should not be leaner than 1:2:4
(1 part cement, 2 parts sand and 4 parts aggregate)

Reinforcement ✔
High Strength Deformed Bars – Fe415 or Fe500 respectively with fy =
415 N/sqmm or 550N/sqmm could be used for reinforcements.

Materials10

Minimum Requirements (MRs) for Brick Masonry in Mud Mortar (NBC203)                    Page3
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BM
M
-1.1

M
odel

BM
M

-1.1
is

a
single

storey
house

w
hich

consists
of

a
bedroom

of
dim

ensions
3000x300,a

kitchen
ofdim

ensions
3000x2100,a

living
room

ofdim
ensions

3000x
3000

and
a

covered
verandah

of
dim

ensions
3000x2100.

An
attic

space
is

also
included.

The
design

focuses
on

earthquake
resistant

construction
using

locally
available

construction
m

aterials.
Sim

ilarly
brick

m
asonry

in
m

ud
m

ortarhas
been

used
forthe

structure
type,w

here
CGIsheet

isused
forcovering

the
roofalong

w
ith

w
ooden

raftersand
purlins.The

m
odelhasbeen

based
on

the
revised

N
ational

Building
Code

of
N

epal
(N

BC)
in

order
to

ensure
that

earthquake
resistant

construction
m

easures
are

included.The
includes

the
provision

ofhorizontalbands,
vertical

reinforcem
ents,

corner
reinforcem

ents
and

T-junctions
to

im
prove

diaphragm
effectiveness.Clim

atic
conditions

and
socialand

culturalaspects
have

also
been

factored
into

the
design

ofthe
house,The

design
concept

and
the

objective
ofthe

design
is

to
contribute

tow
ardsresilientm

odelsto
im

prove
safety

in
future

earthquakes.
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Technology for Earthquake Resistant Building Construction (O
ne Storey Building, Brick in M

ud M
ortar)

Detail of Rafter Joint at Ridge
Detail of Rafter Joint w

ith W
all Plate

W
indow

 Section

Building Plan
Earthquake Resistant Elem

ents in Building

Foundation Detail of Strip Footing M
asonry Foundation 

And DPC(W
here cem

ent and Concrete not available)

Bam
boo for Horizontal and Vertical Band

GABLE BAN
D 

DETAIL
Door Section

Dove Tail 
Joint for

W
ood 

Connection 

W
ood for Horizontal and Vertical Band at Corner and T-Junction

Flexible design

Z

Flexible design
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Flexible design

Base drawing for Flexible design
Dim

ensions m
ay vary as per the requirem

ent and site conditions w
here as it should be filled by the 

technicians during construction. And design should follow
 the M

inim
um

 Requirem
ents.
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Minimum Requirements for Flexible design

Flexible design

N
o.

Category

✔
Prone to geological fault or raptured area

✔
Susceptible to landslide

✔
Steep slope > 20%

✔
Filled area

✔
River bank and w

ater-logged area
N

o. of story
✔

U
p to tw

o-storeyed plus attic.

Proportion
✔

The house shall be planned square, rectangular. Avoid long and
narrow

 house.  The house should not be m
ore than 3 tim

es its

G
eneral

✔
The foundation trench shall be of uniform

 w
idth. The foundation bed

shall be on the sam
e level throughout the foundation in flat area.

Depth
✔

The depth of footing should be at least 750m
m

.

W
idth

✔

The w
idth of footing should not be less than 650m

m
 and 750m

m
respectively for one and tw

o-storey houses in m
edium

 soil
condition. W

idth depends on soil type. Refer to technical draw
ings.

4
Plinth

G
eneral

✔

The top level of plinth should be at least 300m
m

 above existing
ground level. Recom

m
ended plinth height from

 the ground is
450m

m
.

G
eneral

✔

M
asonry should be laid staggered to avoid form

ation of continuous
vertical joint. At corners or w

all junctions, continuous vertical joints
should be avoided by properly laying the m

asonry. The w
alls should

be interlocked.

Joints
✔

M
ortar joints should not be m

ore than 20m
m

 and less than 10m
m

in thickness.

Length of w
all

M
axim

um
 length of unsupported w

all shall not exceed 12 tim
es its

thickness.  If unsupported length of w
all is m

ore than this, buttress
shall be provided at an interval not exceeding 12 tim

es w
all

thickness.

W
all thickness

✔
The thickness of the w

all should not be less than 230m
m

, 350m
m

respectively for one-storey and tw
o-storey plus attic house.

Height of w
all

✔
The height of w

all betw
een floors should not be m

ore than 12 tim
es

w
all thickness.

Location
✔

O
penings are to be located aw

ay from
 inside corners by 1/4 of the

height of the adjoining opening, but not less than 600 m
m

.

Total length
✔

Total length of opening should be less than 0.3 and 0.25 of
individual w

all length respectively for one and tw
o-storey house.

Distance betw
een

openings
✔

Distance betw
een tw

o openings shall be larger of half the height of
shorter opening or 600m

m
.

Lintel level
✔

Keep lintel level sam
e for doors and w

indow
s

2
Shape of

H
ouse

W
alls

5

Foundation
36

O
penings

A house shall not be constructed if site is:

M
inim

um
 Requirem

ents (M
Rs) for Brick M

asonry house in M
ud M

ortar (N
BC203)                    Page1

1
Site Selection

N
o.

Category

Location
✔

Place vertical steel bars in the w
all at all corners, w

all junctions and
adjacent to all doors and w

indow
s. They shall be covered w

ith
cem

ent concrete in cavities m
ade around them

.

Reinforcem
ent

✔

At corners and junctions vertical reinforcing bar should be 12m
m

 for
one storey, and 16 m

m
 in the ground floor and 12m

m
 in the upper

storey in case of tw
o storey house. At jam

bs, the reinforcing bars
should be 12m

m
.

G
eneral

✔

Horizontal reinforced concrete bands should be provided
throughout the entire w

all w
ith m

inim
um

 thickness of 75 to 150 m
m

at follow
ing locations.  M

inim
um

 w
idth of bands should be equal to

the w
all thickness. W

here reinforcing bars have been used, these
shall have a clear cover of 25m

m
 concrete. W

here reinforced
concrete is not available, tim

ber bands and stitches could be used.

Plinth band
✔

A continuous plinth band shall be provided through all w
alls at the

plinth level. The m
inim

um
 height is 75m

m
 w

ith 2-12 reinforcing bars
for hard soil. In case of soft soil, band should be 150m

m
 high w

ith 4-
12 reinforcem

ent.  U
se 6m

m
 dia. stirrups at 150m

m
 centers.

Sill band
✔

A continuous sill band shall be provided through all w
alls at the

bottom
 level of opening (specially w

indow
s). The m

inim
um

 height is
75m

m
 w

ith 2-10 reinforcing bars. U
se 6m

m
 diam

eter stirrups at
150m

m
 centres.

Lintel band
✔

A continuous lintel band shall be provided through all w
alls at the

top level of opening. The m
inim

um
 height is 75m

m
 w

ith 2-12m
m

bars. U
se 6m

m
 stirrups at 150m

m
 centres. Extra thickening should

be provided w
here openings are m

ore than 1m
 w

ide.

Roof band
✔

Roof band shall be provided at the top of w
alls, so as to tie the w

alls
at their top and fix the roof to the w

alls. The m
inim

um
 height is

75m
m

 w
ith 2-12m

m
 diam

eter bars. U
se 6m

m
 dia. Stirrups at

150m
m

 centres.

G
able band

✔

M
asonry gable w

all m
ust have the triangular portion of m

asonry
enclosed in a reinforced concrete band. The m

inim
um

 height of band
is 75m

m
 w

ith 2-12m
m

 bars. U
se 6m

m
 dia. Stirrups at 150m

m
centres. It is recom

m
ended to replace gable m

asonry w
all w

ith light-
w

eight m
aterials such as m

etal sheet or tim
ber.

Stitch
✔

The stitches shall be provided at all corners, junctions of w
alls to

strengthen connections. The m
in. height is 75m

m
 w

ith 2-8m
m

 bars.
U

se 6m
m

 dia. Stirrups at 150m
m

 centres.

H
orizontal
Band

M
inim

um
 Requirem

ents (M
Rs) for Brick M

asonry in M
ud M

ortar (N
BC203)                    Page2
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Reinforcem
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t

8
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Minimum Requirements for Flexible design

Flexible design

N
o.

Category

Light roof
✔

U
se light roof com

prising of w
ooden or steel structure covered w

ith
light roofing m

aterials. Heavy roofing m
aterials such as stone slabs or

m
ud should be avoided.

Connection
✔

All m
em

bers of the tim
ber truss or joints should be properly

connected as show
n in technical details.

Cross-tie
✔

Trusses should be properly cross-tied w
ith w

ooden braces as show
n

in technical details.

Tim
ber

✔

W
ell seasoned hard w

ood / local w
ood w

ithout knots should be used
for strctural purpose. Tim

ber treatm
ent such as use of coal tar or any

other preservative can prevent tim
ber from

 being decayed and
attacked by insects.

M
ortar

✔
M

ud should be free from
 organic m

aterial and pebbles, etc.

Brick
Brick should be class A1 or A2 w

ith com
pressive strength not less

than 3.5N
/sqm

m
.

Concrete
✔

The concrete m
ix for seism

ic bands should not be leaner than 1:2:4
(1 part cem

ent, 2 parts sand and 4 parts aggregate)

Reinforcem
ent

✔
High Strength Deform

ed Bars – Fe415 or Fe500 respectively w
ith fy =

415 N
/sqm

m
 or 550N

/sqm
m

 could be used for reinforcem
ents.

M
aterials

10

M
inim

um
 Requirem

ents (M
Rs) for Brick M

asonry in M
ud M

ortar (N
BC203)                    Page3

9
Roof
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